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1001
FGF23 in crosstalk of bone, kidney, and hematopoiesis in sickle cell bone 
disease *Liping Xiao1, Sara Tavakoli1, Donyell Williams1, Marja Hurley1. 
1UConn Health, United States

Osteoporosis is a common complication in human sickle cell disease (SCD) that predis-
poses carriers to increased fractures, vertebral collapse, and bone pain. However, the mech-
anisms of bone loss in humans with SCD have not been thoroughly investigated, and there 
are no targeted therapies to prevent or treat compromised bone health in this population. 
Fibroblast growth factor 23 (FGF23) is a hormone synthesized by bone cells, which con-
trol phosphate homeostasis and bone mineralization. Production of FGF23 is upregulated 
by iron deficiency, hypoxia, and high erythropoietin (EPO), which are often seen in SCD. 
Involvement of FGF23 in impairing bone mineralization in SCD mice through regulating 
kidney phosphate wasting was determined in 6-month-old male or female control (Ctrl) and 
SCD mice. Consistent with anemic phenotype, hematocrit was significantly decreased, and 
serum ferritin was significantly increased in SCD mice compared with Ctrl. Bone mineral 
density and bone mineral content were significantly decreased in femur, tibia, and vertebrae 
of SCD mice compared with Ctrl. Serum FGF23 was significantly increased in SCD mice, 
and serum phosphate was significantly decreased in SCD compared with Ctrl. Consistent 
with anemia observed in SCD mice, kidney EPO mRNA level was significantly higher in 
SCD mice. Since EPO can stimulate FGF23 production, we examined the EPO receptor and 
Fgf23 mRNA in whole tibiae and found significantly increased EPO receptor and Fgf23 
mRNA level in SCD mice. Since FGF23 signals by binding to Klotho-FGF receptor (FGFR) 
complex, we examined serum aKlotho level and the downstream signal molecules in the 
kidney. Serum klotho was significantly increased in SCD mice. Fgfr3c mRNA level and 
pERK protein level were significantly increased in the kidney of SCD mice. Npt2a and 
Npt2c mRNA levels were significantly decreased in the kidney of SCD mice. Phosphate 
transporter, Pit1, is expressed in bone cells and hematopoietic progenitor. It is indispensable 
for bone mineralization and also plays a central role in red blood cell progenitor maturation. 
Since FGF23 down regulates Pit1 expression and we found increased FGF23 in serum and 
bone, we examined Pit1 in whole tibiae and found significantly decreased Pit1 mRNA in 
SCD mice. We conclude that FGF23 plays a pivotal role in regulating crosstalk of bone, 
kidney, and hematopoiesis in SCD and maybe a new treatment target to improve bone mass 
and anemia in SCD.

Disclosures: Liping Xiao, None

1002
The Hajdu Cheney Mutation Sensitizes Mice to the Osteolytic Actions of 
TNFα *Jungeun Yu1, Ernesto Canalis1. 1UConn Health, United States

Hajdu Cheney Syndrome (HCS) is a devastating disease characterized by craniofacial 
developmental abnormalities, acroosteolysis and osteoporosis, and is associated with gain-
of-NOTCH2 function mutations. The acroosteolysis of hands and feet is characterized by 
bone lysis and inflammation, but the mechanisms responsible are not known. The release 
of tumor necrosis factor alpha (TNFα), Interleukin (IL) 6 and 1ß during the inflammatory 
response perturbs bone homeostasis and promotes bone loss and may be mechanistically 
involved in the acroosteolysis of HCS. Therefore, we asked the question as to whether the 
HCS mutation sensitizes the skeleton to the osteolytic effects of TNFα. We used a mouse 
model of HCS termed Notch2tm1.1Ecan and harboring a mutation in exon 34 of Notch2 rep-
licating the one found in HCS, and causing gain-of-NOTCH2 function. TNFα injected over 
the calvarial tissue caused a 1.7-fold greater increase in osteoclast number, osteoclast surface 
and eroded surface in Notch2tm1.1Ecan mice compared to littermate wild type controls. 
Accordingly, the effect of TNFα on osteoclastogenesis was greatly enhanced in cultures of 
bone marrow-derived macrophages (BMMs) from Notch2tm1.1Ecan mice when compared 
to the effects of TNFα in control cultures. Although Notch2tm1.1Ecan cells were sensitized 
to the action of TNFα, there was no difference in Tnfr1 and 2 mRNA expression between 
Notch2tm1.1Ecan and control cells either in vitro or in vivo. In addition, the TNFa-induced 
early signal activation of MAPKs and IκBα was comparable between Notch2tm1.1Ecan 
and control BMMs. TNFα induced the expression of Notch2 and Notch2 mutant mRNA by 
~2-fold, possibly amplifying the Notch2 dependent effect on osteoclastogenesis. This was 
mediated by the Notch target gene Hes1 since the inactivation of Hes1 prevented the TNFα 
effect on osteoclastogenesis in the context of the Notch2tm1.1Ecan mutation. In addition, the 
induction of Il1b, but not of Tnfa and Il6, mRNA by TNFα was greater in Notch2tm1.1Ecan 
BMMs than in control cells. In conclusion, the Hajdu Cheney mutation enhances TNFα-in-
duced osteoclastogenesis and the inflammatory bone resorptive response possibly explaining 
the acroosteolysis observed in affected individuals.

Disclosures: Jungeun Yu, None

1003
Guanylyl cyclase-B activation rescues achondroplasia in mice *Jerid 
Robinson1, Lincoln Potter1, Siu-Pok Yee2, Yuan-Tsong Chen3, Yi-Ching Li3. 
1University of Minnesota, United States, 2University of Connecticut Health 
Center, United States, 3Academia Sinica, Taiwan, Province of China

Activating mutations in a single allele of the fibroblast growth factor receptor 3 
(FGFR3) or inactivating mutations in both alleles of guanylyl cyclase B (GC-B), also known 

as Npr2, cause short-limbed dwarfism. FGFR3 activation causes dephosphorylation and in-
activation of GC-B, suggesting that GC-B is downstream of FGFR3 in the dwarfism path-
way. Mice expressing GC-B with glutamate-substitutions for known phosphorylation sites 
(GC-B-7E) have increased C-type natriuretic peptide-dependent guanylyl cyclase activity 
and skeletal overgrowth. We bred mice expressing none, one or two alleles of the human FG-
FR3-G380R gain-of-function mutation with mice expressing none, one or two alleles of GC-
B-7E to determine if GC-B dephosphorylation is required for achondroplasia. Expression 
of one FGFR3-G380R allele decreased length in male but not female mice where p < 0.05. 
All p values were determined by 2-way ANOVA with repeated measures. Expression of two 
FGFR3-G380R alleles decreased length in both sexes but the effect was greater in males (p 
< 0.05). Expression of one GC-B-7E allele significantly increased length in females but not 
males (p < 0.05). Expression of two GC-B-7E alleles increased skeletal length in both sexes 
but the effect was greater in females. Expression of two FGFR3-G380R alleles reduced 
skeletal length to the same degree in mice expressing either wild type GC-B or GC-B-7E 
(Fig. 1 E and F), which is consistent with GC-B dephosphorylation not being required for 
achondroplasia. However, expression of two GC-B-7E alleles rescued the decreased skeletal 
length defect associated with expression of two FGFR3-G380R alleles in both sexes since 
there was no difference in length between FGFR3+/+; GC-B+/+ and FGFR3G380R/G380R; 
GC-B7E/7E mice for either sex (Fig. 1 E and F). For the first time, these results describe 
sex-specific differences in the GC-B and FGFR3 long bone growth pathways and reveal that 
GC-B activation increases the growth of both wild type and achondroplastic mice through a 
pathway that is antagonistic to and independent of the FGFR3 pathway.

Disclosures: Jerid Robinson, None

1004
The Fibrodysplasia Ossificans Progressiva-causing ACVR1[R206H] 
and ACVR1[R258G] mutations exhibit distinct skeletal phenotypes in 
neonatal mice. *John Lees-Shepard1, Lily Huang1, Lili Wang1, Xialing Wen1, 
Nanditha Das1, Qian Zhang1, Christopher Schoenherr1, Vincent Idone1, Kalyan 
Nannuru1, Aris Economides1, Andrew Murphy1, Sarah Hatsell1. 1Regeneron 
Pharmaceuticals, United States

Gain of function mutations in the intracellular domain of the type I BMP receptor 
ACVR1 result in Fibrodysplasia Ossificans Progressiva (FOP), a rare but debilitating disease 
of heterotopic ossification (HO) in ligaments, tendons, and select skeletal muscle. Although, 
the vast majority of FOP cases are caused by a R206H mutation the GS domain of ACVR1 
(ACVR1[R206H]), FOP-causing mutations can occur throughout the GS and the kinase do-
main of ACVR1. Of particular note, are two cases arising from ACVR1[R258G] as they 
exhibit much more severe developmental skeletal and non-skeletal defects and potentially 
a more robust post-natal HO than is observed for ACVR1[R206H]-bearing FOP patients 
(Kaplan et al. 2015). We have modeled the ACVR1[R258G] by engineering a Cre-regulated 
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‘conditional-ON’ allele of this variant in the mouse (Acvr1[R258G]FlEx/+), similar to the 
previously described Acvr1[R206H]FlEx/+mouse (Hatsell, Idone et al. 2015). In line with 
results obtained in Acvr1[R206H]FlEx/+;Gt(ROSA26)SorCreERT2/+ mice, body-wide ac-
tivation of the FOP allele in adult Acvr1[R258G]FlEx/+;Gt(ROSA26)SorCreERT2/+mice 
resulted in progressive ossification, evident radiographically as early as 2 weeks after dosing 
with tamoxifen. When recombination was driven by early-embryonic expression of Cre-re-
combinase, both ACVR1[R206H] and ACVR1[R258G] muteins exhibited skeletal deformi-
ties and neonatal lethality. However, the skeletal phenotype presented more severely in mice 
possessing the kinase-domain Acvr1[R258G] mutation than mice with the Acvr1[R206H] 
GS domain mutation. These findings are consistent with the increased rarity and severity of 
ACVR1[R258G] relative to ACVR1[R206H] within the human FOP patient population. Ex-
periments are presently underway to determine whether ACVR1[R258G] exhibits enhanced 
ligand-dependent signaling, ligand-independent signaling, and/or neoresponsivess to other 
TGFβ or BMP family ligands.

Disclosures: John Lees-Shepard, Regeneron Pharmaceuticals, Other Financial or 
Material Support

1005
Unraveling the mystery behind bone-cartilage crosstalk: Osteoclast-
derived exosomal microRNAs deprive the resistance of cartilage to matrix 
degeneration, angiogenesis and innervation in osteoarthritis *Jin Liu1, Lei 
Dang1, Xiaohao Wu1, Jun Lu1, Huarui Zhang1, Chuanxin Zhong1, Aiping Lyu1, 
Ge Zhang1, Chelsea H. DU2, Joseph Zhai3. 1Institute for Advancing Translational 
Medicine in Bone & Joint Diseases, Hong Kong Baptist University, Hong Kong 
SAR, China, China, 2Hong Kong Baptist University Affiliated School Wong 
Kam Fai Secondary and Primary School, Hong Kong SAR, China, China, 3Del 
Norte High School, San Diego, CA, USA, United States

Osteoarthritis (OA) is the most common joint disorder affecting millions of peoples 
worldwide. However, there are no medications known to effectively prevent or delay the OA 
progression due to the limited understanding of the underlying pathogenesis. Here, we iden-
tified that a series of osteoclast-derived miRNAs (OC-miRNAs) were dramatically elevated 
in osteoclasts (OCs) as well as serum exosomes originated from osteoclasts (OC-exosomes) 
at the early stage of OA development in mice with surgery-induced OA (Figure A). We fur-
ther showed that either depleting OC-miRNAs by Cre-mediated excision of the key miRNA 
processing enzyme Dicer within OCs (OCmiR-KO) or blocking OC-exosomes secretion by 
small interfering RNA-mediated silencing of Rab27a (OCExo-Block) substantially retarded 
the OA progression in the OA mice (Figure B). Mechanistically, we found that the OCs 
could secrete OC-exosomes containing OC-miRNAs to deprive the resistance of cartilage 
to matrix degeneration, angiogenesis and innervation via suppressing the tissue inhibitor 
of metalloproteinases 2 (TIMP2) in chondrocytes (Figure C-E). In addition, we developed 
an osteoclast-targeted exosome inhibitor (OCExoInhib) that could pharmacologically block 
the OC-exosomes secretion to blunt the OA progression in the OA mice (Figure F). Taken 
together, our study has uncovered a previously unrecognized bone-cartilage crosstalk me-
diated by the OC-derived exosomal miRNAs that could substantially contribute to the OA 
progression. It also suggests that disturbing such crosstalk by blocking the OC-exosomes 
secretion could be a potential therapeutic strategy for OA.Acknowledgement: This study 
was supported by the General Research Fund sponsored by the Research Grants Council 
of Hong Kong (HKBU12101117, HKBU12114416, HKBU12100918 & HKBU12136616), 
the Young Scientist Fund sponsored by the National Natural Science Foundation of China 
(NSFC81702189) and the Interdisciplinary Research Clusters Matching Scheme sponsored 
by the Research Committee of Hong Kong Baptist University (RC-IRCs/17-18/02).

Disclosures: Jin Liu, None

1006
T cell-derived Dkk1 controls bone homeostasis and contributes to the 
pathogenesis of estrogen deficiency-induced bone loss *Juliane Colditz1, 
Syvia Thiele1, Ulrike Baschant1, Lorenz Hofbauer1, Martina Rauner1, Christof 
Niehrs2. 1TU Dresden, Germany, 2Uni Heidelberg, Germany

Postmenopausal osteoporosis is the most common form of osteoporosis and results 
from reduced estrogen levels leading to increased bone turnover. Furthermore, activation 
of T cells contributes to bone loss resulting from estrogen deficiency. In this study, we 
show that Dkk1 is expressed in T cells and that surprisingly, T cell-derived Dkk1, rath-
er than osteoblast-derived Dkk1, mediates estrogen deficiency-induced bone loss. Global 
Dkk1fl/fl;Rosa26-CreERT2 conditional knockout mice were protected from ovariectomy 
(OVX)-induced bone loss, while Cre-negative littermates that served as controls, lost 25% 
of vertebral bone volume and showed an 2-fold increased bone formation and bone resorp-
tion rate four weeks after OVX. Of note, osteoprogenitor (Osx-Cre)- as well as osteocyte 
(Dmp1-Cre)-specific deletion of Dkk1 did not protect from OVX-induced bone loss. Bone 
volume was similarly reduced in Dkk1fl/fl;Osx-Cre (-19%) and Dkk1fl/fl;Dmp1-Cre (-15%) 
mice, compared to their respective control groups. As OVX was associated with an increased 
activation of CD69-positive CD4 and CD8 T cells, we assessed Dkk1 expression in T cells. 
Indeed, purified T cells expressed Dkk1 at mRNA and protein level. Dkk1 amounts secreted 
by T cells were sufficient to reduce the expression of osteogenic markers and Wnt target 
genes in osteoblasts in vitro. T cell-specific Dkk1-deficiency using Lck-Cre mice led to 
a 2-fold increase in bone volume in male and female mice. Histomorphometric analyses 
underlined the µCT results showing elevated mineral apposition and bone formation rates. 
The adoptive transfer of wildtype T cells into Dkk1fl/fl;Lck-Cre mice completely rescued 
their bone phenotype. Finally, T cell-specific Dkk1 deletion mitigated the negative effect of 
estrogen withdrawal on bone, as only ovariectomized Cre- controls exhibited a significant 
decrease of bone volume. In summary, Dkk1 derived from T cells plays a crucial role in bone 
homeostasis and in the pathogenesis of estrogen deficiency-induced bone loss.

Disclosures: Juliane Colditz, None

1007
Glucocorticoids Induce Blood Vessel Senescence in Growing Long Bone 
*Xiaonan Liu1, Yu Chai1, Weiping Su1, Janet. L Crane1, Xu Cao1, Mei Wan1, 
Alena Shen2. 1Johns Hopkins University, United States, 2River Hill High School, 
United States

Synthetic glucocorticoids (GCs), one of the most effective treatments for chronic in-
flammatory and autoimmune conditions in children, have significant side effects on the 
growing skeleton, including growth retardation, osteoporosis, and bone avascular necrosis. 
The vascular system is indispensable for the health of growing bone, as osteogenesis re-
quires an adequate blood supply. However, it remains largely unexplored how GCs influence 
bone blood vessels and whether the blood vessel change mediates the deleterious effects 
of GCs on growing skeleton. In this study, we report that daily injection of methylprednis-
olone (MPS), a synthetic GC, in young mice induces vascular endothelial cell senescence 
in metaphysis of long bone. Three-week-old mice with daily MPS treatment for 4 weeks 
had increased number of senescence-associated beta-galactosidase (SA-βGal)+ cells in 
metaphysis of the femoral bones. The number of cells expressing p16INK4a, a key senes-
cence-inducing factor, also increased in MPS-treated mice relative to vehicle-treated mice. 
In situ immunofluorescence staining of bone tissue sections and single-cell imaging flow 
cytometry analysis of the digested bone/bone marrow cells revealed that the senescent cells 
are primarily CD144+ vascular endothelial cells. These vascular cells lost proliferative ca-
pacity and gradually diminished in metaphyseal region of the mice with MPS treatment. To 
determine whether vascular endothelial cell senescence mediates GC-impaired bone mass 
acquisition, we evaluated the bone phenotype of Cdh5-CreERT2;p16flox/flox (iKO) mice, 
in which p16INK4a is deleted selectively in vascular endothelial cells in a tamoxifen-in-
ducible manner. Percentage of vascular endothelial cells that express p16INK4a was 46.7% 
in metaphysis of WT littermates after MPS treatment and reduced to about 9% in the iKO 
mice. Importantly, the number of neo-blood vessels and osteoblasts in metaphysis markedly 
increased in the iKO mice compared with that in the WT littermates after MPS treatment, 
suggesting a rescue in GC-compromised angiogenesis and osteogenesis. Micro-CT analysis 
revealed significant reductions in bone mass, BV/TV, and Tb.Th in WT mice after MPS 
treatment, whereas these parameters were largely improved in MPS-treated iKO mice. The 
findings show the importance of bone blood vessel senescence in mediating GC action on 
growing bone and raised the possibility of targeting senescent cells as a strategy to overcome 
childhood osteoporosis.

Disclosures: Xiaonan Liu, None
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1008
Long Interspersed Element–1 (LINE-1) with retrosposon activity is necessary 
for osteoblast differentiation in vitro and is altered in postmenopausal 
osteoporotic bone *Arianna Mangiavacchi1, Nazerke Atinbayeva1, Valerio 
Orlando1, Sjur Reppe2, Kaare M Gautvik3. 1KAUST, Saudi Arabia, 2Oslo 
University Hospital, Norway, 3Lovisenberg Diaconal Hospital, Norway

Long Interspersed Element–1 (LINE-1, L1, L1TD1) are 6000 bp long retroviral ele-
ments and constitutes 21% of the human genome. Less than 100 L1 elements have retained 
the ability of autonomous retrotransposition. LINE-1 is an off-target of nucleoside reverse 
transcriptase inhibitors (NRTI) used in antiretroviral therapies whose feared major com-
plication is marked reduction in bone mineral density (BMD) leading to osteoporosis. The 
role of LINE-1 in bone development and in disease, e.g. primary postmenopausal osteopo-
rosis is unexplored. Bone marrow-derived mesenchymal stem cells (MSC) from healthy 
donors were differentiated ex vivo to mature osteoblasts and adipocytes. Gene expression, 
mineralization, lipid accumulation, and LINE-1 dynamics were assessed using NRTI-medi-
ated inhibition of LINE-1 DNA expansion. LINE-1 DNA copy numbers were quantitated 
in 30 trans-iliac biopsies from postmenopausal women (16 osteoporotic; 14 age and BMI 
balanced healthy controls) using qPCR with centromeric satellite alpha (SATA) DNA as 
endogenous control. The results were correlated to clinical parameters of bone metabolism. 
Inhibition of LINE-1 genomic expansion in developing osteoblasts using NRTI Lamivudine 
3TC, reduced matrix mineralization (-60%) along with transcript markers of differentiated 
bone cells: Osteopontin (SPP1) (-31%), Osterix (SP7) (-50%) and Bone Sialoprotein (IBSP) 
(-60%). LINE-1 DNA copy number in bone of osteoporotic women was reduced with 70% 
and 30% in Line-1 open reading frame (ORF)1 and ORF2 encoding regions, respectively, 
compared with healthy controls (p<0.0005). LINE-1 DNA copy numbers measured from 
ORF1and ORF2 were positively correlated with head BMD (p=0.006 and p=0.004), spine 
L1-L4 (p=0.0006 and p=0.001) and total hip (p=0.0005 and p=0.003). In contrast, MSC 
differentiating to adipocytes were not affected by alterations in L1 dynamics. In conclusion, 
low LINE-1 copy number distinguishes the genome of postmenopausal osteoporotic bone, 
correlates positively to BMD and reduces the osteogenic potential of MSC differentiating to 
osteoblasts ex vivo without affecting fat cell development. The inhibition of LINE-1 trans-
position plays a hitherto unrecognized mechanistic role in osteoporosis development and in 
NRTI-induced bone loss in patients on antiretroviral therapy.

Disclosures: Arianna Mangiavacchi, None

1009
Sex Differences in Systemic Bone and Muscle Loss After Fracture in Mice 
*Blaine Christiansen1, Manali Paralkar1, Benjamin Osipov1, Priscilla Tjandra1, 
Armaun Emami1, Henning Langer2, Keith Baar2. 1University of California 
Davis Health, Department of Orthopaedic Surgery, United States, 2University 
of California Davis, Department of Neurobiology, Physiology, and Behavior, 
United States

Fracture initiates a systemic loss of bone, which may increase subsequent fracture risk. 
Epidemiologic studies have shown that fracture risk is increased more in men than in women 
following fracture, suggesting that men either lose more bone after fracture, or are not as 
able to recover from this bone loss. Similar losses in muscle may occur following frac-
ture, and muscle loss may similarly affect males more than females. This study compared 
the magnitude and time course of bone and muscle loss after fracture in male and female 
mice. We hypothesized that both males and females would exhibit systemic bone and mus-
cle loss following femur fracture, but that males would exhibit greater magnitudes of bone 
and muscle loss and a diminished recovery at later time points. Transverse femur fractures 
were created in 40 C57BL/6 mice (20 male and 20 female, 3 months old at the time of 
injury); an additional 40 mice had no surgical procedures. Whole-body x-ray imaging of 
mice was performed prior to fracture and at 1, 2, 4, and 6 weeks after fracture to quantify 
bone mineral content (BMC) and bone mineral density (BMD) in the whole body, lumbar 
spine, and contralateral femoral diaphysis. Muscle contraction tests of the gastrocnemius 
were used to measure maximum muscle force at the same time points. Mice were sacrificed 
2 or 6 weeks after fracture (n = 40 time point), and L5 vertebrae and femurs were analyzed 
with μCT. The right and left quadriceps, and right gastrocnemius were weighed and used for 
histological assessment of muscle fiber diameter and fiber type. For both sexes, whole-body 
BMC and BMD decreased until 2 weeks post-injury, but the magnitude of bone loss was 
significantly greater in males (BMC: -23.6% males, -16.9% females; BMD: -8.1% males, 
-3.6% females). Both sexes exhibited partial recovery of bone at later time points. Males and 
females exhibited comparable decreases in muscle mass (-3.8% males, -2.9% females) and 
contraction force (-38.7% males, -42.6% females) in the fractured leg 2 weeks post-fracture, 
with partial recovery at later time points. This study illustrates greater systemic bone loss in 
male mice compared to female mice after fracture, suggesting that males may be at a greater 
risk of subsequent fractures following an initial fracture, particularly at early time points. 
These data provide valuable insight for clinical strategies to identify patients at high risk of 
refracture and inform therapeutic strategies to reduce future fracture risk.

Disclosures: Blaine Christiansen, None

1010
LIGHT/TNFSF14 is involved in estrogen deficiency-induced bone loss 
*Giacomina Brunetti1, Silvia Colucci1, Giuseppina Storlino2, Graziana 
Colaianni2, Maria Grano2, Janne E Reseland3, Monica Celi4, Umberto Tarantino5, 
Giovanni Passeri6, Carl F Ware7. 1Department of Basic and Medical Sciences, 
Neurosciences and Sense Organs, Section of Human Anatomy and Histology, 
University of Bari, Italy, 2Department of Emergency and Organ Transplantation, 
Section of Human Anatomy and Histology, University of Bari, Italy, 3Department 
of Biomaterials, Institute for Clinical Dentistry, University of Oslo, Norway, 
4Department of Orthopedics and Traumatology, Tor Vergata University of 
Rome, Italy, 5Tor Vergata University of Rome, Italy, 6Department of Clinical and 
Experimental Medicine, University of Parma, Italy, 7Infectious and Inflammatory 
Disease Center, Sanford Burnham Prebys Medical Discovery Institute, United 
States

The bone loss induced by ovariectomy (ovx) is due to the dysregulated activity of bone 
marrow cells, including immune cells and stromal cells, but the underlying mechanisms 
are not completely known. Here, in ovariectomized Tnfsf14-KO mice and preliminarily in 
women affected by postmenopausal osteoporosis (PMO), we explored the role of LIGHT/
TNFSF14, a co-stimulatory molecule produced by immune cells and involved in physio-
logical and pathological bone remodeling. Our data showed a significant role of LIGHT in 
bone loss induced by estrogen deficiency. In particular, by microCT, the expected decrease 
of bone mass observed in vertebrae and femurs of WT-OVX mice compared to WT-Sham 
operated mice, was not detected in KO mice compared to KO-Sham operated mice. Neither 
the increase in the number of osteoclasts and the decrease in osteoblast number per bone 
perimeter observed in WT-OVX mice compared with their sham-operated controls, were 
found in KO mice when ovariectomized respect to surgery.Moreover, the ovx in Tnfsf14−/− 
mice had no effects on CFU-F and CFU-OB formation that were approximately two-fold 
increased in cultures from WT-OVX than sham-operated mice. And again, in contrast to the 
significant enhanced osteoclastogenesis in vitro in WT-OVX mice, no change in osteoclast 
formation was revealed in KO-OVX compared to sham-surgery. These findings are asso-
ciated to a two-fold increase of TNFα only in WT-OVX compared to their sham controls. 
Interestingly, the higher RANKL/OPG ratio in WT-OVX with respect to KO-OVX mice 
might possibly explain the protection of KO mice from ovx-induced bone loss.It is known 
that ovx determines B- and T-cell proliferation therefore, we have here deepened the role of 
LIGHT, B- and T-cells in ovx by operating Tnfsf14-/- mice bred onto Rag-deficient mice, a 
strain that does not develop mature T or B cells (double KO – DKO). OVX fails to induce 
bone loss in vertebrae of DKO mice. Differently, in femur of DKO mice, ovx triggered a 
significant increase of trabecular bone which is supported by lower RANKL levels compared 
with DKO-sham operated mice. The key role of LIGHT in estrogen deficiency was sustained 
by the high expression of LIGHT in monocytes and T cells of PMO patients. In conclusion, 
LIGHT has a prominent role in the cross talk between immune and bone cells in the patho-
genesis of PMO and can represent a possible new therapeutic target to counteract PMO.

Disclosures: Giacomina Brunetti, None
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1011
Loss of Glut1 leads to intervertebral disc degeneration through upregulation 
of Hedgehog pathway *Jun Ying1, Jie Shen1, Cuicui Wang1, Regis Okeefe1, 
Peijian Tong2. 1Department of Orthopaedic Surgery, Washington University, 
United States, 2Department of Orthopaedic Surgery, the First Affiliated Hospital 
of Zhejiang Chinese Medical University, China

Intervertebral disc (IVD) degeneration is a significant risk factors for low back pain, 
which affects approximately 25% of the U.S. population. Although extensively studied, the 
cellular and molecular events involved in IVD degeneration remain largely unknown. Since 
glucose is necessary for cellular energy, anabolic activity, and production of glycoproteins, 
we herein investigate the role of glucose transporter 1 (Glut1) in IVD cells and IVD de-
generation disease.Glut1 is abundantly expressed in young healthy C57BL/6 IVD tissue (4 
month old), including endplate cartilage (EC), annulus fibrosus (AF) and nucleus pulposus 
(NP); but is largely diminished in aging disc tissue (22 month old), suggest a role of Glut1 
in IVD tissue homeostasis. We therefore generated Glut1Agc1CreER (Glut1 LOF) mice to 
specifically delete Glut1 in IVD tissue. With tamoxifen induction at 1-month-old of age, 
Agc1CreER efficiently target postnatal IVD tissue, including EC, AF and NP, and Glut1 
expression level was significantly reduced by more than 90% in IVD tissue. Histological 
analyses revealed the progression of IVD degeneration in Glut1 LOF mice. Glut1 LOF mice 
displayed EC ossification, structural destruction and disorganized collagen arrangement in 
AF, as well as vacuolated notochordal cells accumulation in NP at 4-month-old of age. IVD 
space narrowing and osteophyte formation were observed in 7-month-old Glut1 LOF mice. 
The TUNEL and PCNA assay demonstrated that Glut1 ablation led to increase of EC cell 
apoptosis and reduction of AF and NP cell proliferation. The IVD cells were also developed 
a catabolic phenotype with loss of Glut1 as evident by elevated expression of Col10, Runx2 
and Mmp13 in vitro and in vivo. By using qPCR screening, we identified Hh pathway as 
a downstream target of Glut1 in IVD tissue. The expression levels of Ihh, Smo and Ptch1 
were increased in both Glut1 LOF and aging IVD tissue. Importantly, Hh inhibition by Smo 
blocker attenuated the catabolic response induced by Glut1 LOF in isolated IVD cells, con-
firming that the Hh pathway is involved in the catabolic response observed of Glut1 LOF 
IVD cells. Future studies will be performed to determine if Hh inhibition in vivo could re-
store the IVD degeneration observed in Glut1 LOF mice.Collectively, our data elucidate an 
essential role of Glut1 in IVD tissue homeostasis and identify Glut1 as a target of the aging 
process and implicate the Hh pathway as a novel candidate for therapeutic intervention.

Disclosures: Jun Ying, None

1012
Heterozygous Deletion of Fzd2 Leads to Decreased Craniofacial 
Mineralization *Megan Michalski1, Alex Zhong1, Mitchell McDonald1, 
Gabrielle Foxa1, Cassandra Diegel1, Bart Williams1. 1Van Andel Research 
Institute, United States

The rare diseases Robinow syndrome (RS) and Autosomal Dominant Omodysplasia 
(ADO) present with limb reductions and craniofacial anomalies including inverted nares, 
hypertelorism, retrognathic mandible, and frontal bossing. Recently, heterozygous muta-
tions in Frizzled 2 (FZD2), a Wnt ligand receptor, were found to be associated with RS 
and ADO. To determine the relative distribution of the 10 frizzled receptor expression 
during craniofacial development, bulk RNAseq data (ENCODE project) of the develop-
ing facial prominence (E10-E16) was analyzed and in situ hybridization (ISH) for all 10 
frizzleds was performed on developing C57BL6/J skulls (E12.5-E16.5). RNA-seq analyses 
confirmed Fzd2 was the highest expressed frizzled (relative transcripts per million (TPM)) 
in the developing mouse facial prominence. ISH showed the 10 frizzleds are expressed in 
a temporal-spatial manner, with Fzd2 showing the most broad and sustained expression. 
To better understand the role of Fzd2 in mouse craniofacial bone development, Wnt1-Cre2 
was used to heterozygously delete Fzd2 in neural crest cells (NCCs). Micro-CT and histo-
morphometry was performed on skulls from E16.5-P0 Wnt1-cre2+/+;Fzd2flox/+ (WT) and 
Wnt1-cre2Tg/+;Fzd2flox/+ (HET) animals. HET mice were neonatal lethal (<24hrs), dis-
played abnormal midbrain development, and failed to nurse. Proper palate closure in HET 
animals was confirmed by gross observation and H&E histology. Further characterization 
via micro-CT showed decreased mineralization of the cranial bones, predominately in the 
superior regions (frontal, parietal, interparietal, and occipital bones) at E16.5-P0. To better 
understand whether the reduction in mineralization was due to altered migration of cranial 
NCCs versus the ability of mesenchymal cells to differentiate into osteoblasts and mineral-
ize, we generated heterozygous Fzd2 deletions under the Dermo1-cre (early mesenchymal 
progenitor cells) promoter. Heterozygous animals displayed reduced mineralization in the 
cranial bones in a similar pattern to that seen under the Wnt1-cre2 promoter. This suggests, 
but does not confirm, that the reduction in mineralization is due to osteoblast differentiation 
and mineralization versus cranial NCC migration. Overall, Fzd2 is an important mediator of 
craniofacial bone development and a deeper understanding of the mechanism by which this 
is controlled may help inform craniofacial regenerative medicine.

Disclosures: Megan Michalski, None

1013
Investigation of Wnt Receptor Fzd2 in Mouse Limb Development *Zhendong 
Zhong1, Cassandra Diegel1, Megan Michalski1, Mitchell McDonald1, Gabrielle 
Foxa1, Bart Williams1. 1Van Andel Institute, United States

BACKGROUND: Wnt signaling plays pivotal roles in organ development and bone 
homeostasis. There are 10 FZD (Frizzled) receptors that can initiate Wnt signaling in mam-
mals. Robinow syndrome (RS) is a rare human genetic disorder that affects the skeleton and 
is characterized, in part, by short-limbed dwarfism. FZD2, but not other FZDs, is associated 
with RS. By bioinformatic analysis, we find that Fzd2 is the most highly expressed Fzd 
during mouse limb development and highly associated with extracellular matrix structure 
and bone cell differentiation. METHOD: To investigate the role of Fzd2 in limb develop-
ment, we inactivated the Fzd2 gene in mouse limbs by crossing Fzd2-flox allele with Pr-
rx1-Cre. The role of Fzd2 in chondrogenesis and osteoblastogenesis was studied by lineage 
tracing and in-vitro limb bud cell culture. RESULT: Heterozygous deletion of Fzd2 in mouse 
limbs (Prrx1-Cre; Fzd2-flox) developed severe forelimb deformities, which is consistent 
with human RS being also caused by heterozygous FZD2 mutations. The limb defects in 
Prrx1-Cre;Fzd2-flox mutants could not be rescued by increasing the expression of Wnt5a in 
the mouse limbs. Limb bud cells missing one allele of Fzd2 displayed defective chondro-
genic maturation and could not undergo hypertrophy in vivo. In-vitro micromass culture of 
limb bud cells confirmed that missing one copy of Fzd2 gene suppressed chondrogenesis 
and mineralization. CONCLUSION: Fzd2 plays a pivotal role in limb development. The 
exact mechanisms and the reason why other Fzds cannot compensate Fzd2 inactivation in 
the limbs are being investigated.

Disclosures: Zhendong Zhong, None

1014
Cntnap4 is a Novel Key Regulator for Development and Growth of Cranial 
Vault and Base *Pin Ha1, Xiangyou Luo1, Chenshuang Li1, Eric Chen1, Zhong 
Zheng1, Kang Ting1, Xinli Zhang1, Samantha Lee2, Alan Chien3, Chia Soo4. 
1Division of Growth and Development, School of Dentistry, University of 
California, Los Angeles, United States, 2Department of Ecology and Evolutionary 
Biology, University of California, Los Angeles, Los Angeles, United States, 
3Department of Microbiology, Immunology and Molecular Genetics, University 
of California, Los Angeles, United States, 4Department of Orthopaedic Surgery 
and the Orthopaedic Hospital Research Center, University of California, Los 
Angeles, United States

Contactin-associated protein-like 4 (Cntnap4) is a member of the neurexin superfamily 
of transmembrane molecules that have critical functions in neuronal cell communication. 
Interestingly, Cntnap4 was recently identified as a specific cell surface receptor of the osteo-
genic protein, Nell-1, and has a critical role in Nell-1-mediated osteogenesis. In this study, 
Cntnap4flox/flox; Wnt1-Cre (Cntnap4Wnt1KO) mice were generated with specific inactiva-
tion of Cntnap4 in Wnt1 expressing cranial neural crest cells (CNCCs) for comprehensive 
analysis. Fifty-five out of 112 (49%) Cntnap4Wnt1KO mice were born alive and matured 
into adulthood, while the rest died shortly after birth without detectable phenotypical differ-
ences from live KO newborns. In comparison to WT controls, neonatal KO revealed severe 
frontonasal bone defects with mild parietal bone defects in terms of bone mineral density 
(BMD) and bone volume (BV) at 100% penetrance, while the cranial base synchondroses 
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appeared normal and indistinguishable. Furthermore, twenty out of 55 (36%) surviving 
KO mice died of hydrocephalus with premature ossification/fusion of the intrasphenoidal 
synchondrosis (ISS) at about 3 weeks after birth. To better understand the pathogenesis of 
hydrocephalus in KO mice, dynamic in vivo micro-CT scanning was performed at weekly 
intervals after birth. Significantly, the CNCCs-derived frontonasal bones of KO mice ex-
hibited much lower BV and BMD at each scan (week-1, 2, 3 after birth), while BMD of 
CNCCs-derived basisphenoid was also lower in KO mice at the neonatal stage but quickly 
caught up to WT at week-1. The premature ISS ossification in KO mice became detectable 
at about week-2 and ISS fusion occurred at about week-3, which is 5-6 weeks earlier than 
the WT average in general. Concomitantly, the dome-shaped cranial vault of hydrocephalic 
mice became recognizable at late week-2. Cntnap4-deficient CNCCs isolated from frontona-
sal bones revealed a significant reduction in osteogenic differentiation and Wnt/β-catenin 
signaling activity, which is in agreement with the reduced expression of osteogenic markers 
in the tissue sections of KO calvarial bones. Collectively, Cntnap4 was validated for the first 
time as a novel key regulator of CNCCs that is essential for the normal development and 
growth of the cranial vault and base. Particularly, Cntnap4 inactivation in CNCCs resulted 
in premature ISS ossification and fusion which is highly associated with postnatal hydro-
cephalus.

Disclosures: Pin Ha, None

1015
Longitudinal genome-wide association study implicates novel loci and 
candidate genes for pediatric bone accrual *Diana Cousminer1, Andrew 
Wells1, Yadav Wagley2, Kurt Hankenson2, Gregory Way3, Casey Greene3, 
Benjamin Voight3, Shana McCormack4, Alessandra Chesi4, Jonathan Mitchell4, 
Joseph Kindler4, Matthew Johnson4, James Pippin4, Hakon Hakonarson4, 
Babette Zemel4, Struan Grant4, Heidi Kalkwarf5, Joan Lappe6, Vicente Gilsanz7, 
John Shepherd8, Sharon Oberfield9. 1Childrens Hospital of Philadelphia, United 
States, 2University of Michigan, United States, 3University of Pennsylvania, 
United States, 4Children’s Hospital of Philadelphia, United States, 5Cincinnati 
Children’s Hospital Medical Center, United States, 6Creighton University, United 
States, 7Children’s Hospital Los Angeles, United States, 8University of Hawaii, 
United States, 9Columbia University Medical Center, United States

While many genetic loci are known to be associated with adult areal bone mineral 
density (aBMD), less is known about genetic determinants of bone accrual. We performed 
genome-wide association studies (GWAS) to identify loci for longitudinally modeled pe-
diatric aBMD and bone mineral content (BMC). The ‘Bone Mineral Density in Childhood 
Study’ is a mixed-ethnicity cohort of healthy children and adolescents from five US clinical 
sites with up to seven annual DXA scans. We modeled longitudinal bone gain in 1,362 sub-
jects using ‘SuperImposition by Translation and Rotation’ (SITAR). 36 parallel GWAS were 
performed on the SITAR parameters a-size, b-timing, and c-velocity of bone accrual using a 
linear mixed model in GEMMA for aBMD and BMC at the distal 1/3 radius, lumbar spine, 
femoral neck, total hip, total body less head, and skull. We observed 27 genome-wide signifi-
cant signals, plus an additional 13 suggestive signals supported by more than one phenotype. 
Of these 40 signals, 35 (88%) were novel and only one was previously reported in children. 
Fifteen signals are near candidate genes involved in Mendelian disorders of bone density 
and/or had functional annotations for osteoblast or osteoclast regulation. Five loci showed 
suggestive association with later-life fracture risk (P=0.05-9x10-5) in a recent UK Biobank 
GWAS. Since causal effector genes are unknown at most GWAS loci, we then aimed to 
physically implicate effector genes in human mesenchymal stem cell (hMSC)-derived os-
teoblasts. We identified all SNPs in LD with sentinel variants and extracted proxy SNPs in 
open chromatin, determined by ATAC-seq. Leveraging high-resolution genome-wide pro-

moter-focused Capture-C, we detected consistent contacts between open-proxy SNPs and 
candidate effector genes. At two loci, we performed siRNA knockdown in hMSCs for eight 
implicated genes in three independent, temporally separated experiments, differentiated the 
cells into osteoblasts, and then assessed for metabolic and osteoblastic activity. Upon knock-
down of candidate genes PRPF38A and KARS, although we found no significant difference 
in alkaline phosphatase expression, we observed an absence of extracellular calcium depo-
sition across all three donor cell lines. Intriguingly, the expression of canonical osteoblastic 
transcription factors was only changed minimally in these two silenced cell lines, suggesting 
a novel mode of action for these genes and warranting further investigation.

Disclosures: Diana Cousminer, None

1016
Longitudinal Development of Peak Bone Mass in White U.S. Females: 
A View through 3 Maturational Lenses *Jodi Dowthwaite1, Stephanie 
Kliethermes2, Tamara Scerpella2, Tim Cole3. 1Upstate Medical University; 
Binghamton University, United States, 2University of Wisconsin - Madison, 
United States, 3University College London, United Kingdom

Purpose: Most studies on peak bone mass (PBM) use mixed longitudinal data or only 
represent early adulthood. Extended growth curves that use biological age-based clocks 
should provide superior estimates of PBM for timing interventions to improve baseline adult 
bone mass. The current analysis evaluated longitudinal growth curves, representing child-
hood through early adulthood, using 3 different clocks: chronological age (Cage), gyneco-
logical age (Gage, menarche-centered) and age at peak height velocity (PHVage, PHV-cen-
tered). Menarche represents estrogen exposure, a key factor in epiphyseal fusion and tis-
sue-specific bone accrual. Thus, we hypothesized that the Gage clock would provide the best 
fit and account for growth tempo.Methods: Whole body bone mineral content (WBBMC, 
g) was measured annually, contemporaneous with stature, in 3 prospective longitudinal co-
horts. Menarche date was queried semi-annually. Data were included for white girls who 
provided ≥3 annual measures and menarche date. Superimposition, translation and rotation 
(SITAR package: R) modeled longitudinal growth curves to yield age at PHV. Subsequently, 
SITAR modeled ages at peak WBBMC accrual velocity (PV) and PBM (assessed as min-
imum WBBMC velocity) using 3 clocks (Cage, Gage and PHVage). Akaike and Bayesian 
information criteria (AIC, BIC) compared model fit among clocks. Tempo variances were 
also compared.Results: Data were modeled for 123 females, median 9 measurements (IQR 
6-10; minimum 3, maximum 21). Cage >16 yrs was represented by 110 girls. Age ranges 
were: Cage 7.8 yrs to 32.1 yrs, Gage -7.9 yrs to +19.3 yrs and PHVage –6.0 yrs to +19.9 yrs. 
Mean individual-specific ages at PHV and menarche were 12.2 yrs (sd 0.8) and 13.2 yrs (sd 
1.2). Mean ages at PV and PBM were: Cage (PV 13.9, PBM 20.8 yrs); Gage (PV -0.06, PBM 
+10.3 yrs); PHVage (PV +0.6, PBM +7.4 yrs). All models explained ~97% of variance, but 
AIC & BIC were lowest for the Gage model, with comparable values for the PHVage model, 
indicating superior fit relative to the Cage model. Inter-individual growth tempo variances 
were lowest for PHVage and Gage models: PHVage (0.17 yrs2); Gage (0.28 yrs2); Cage 
(1.54 yrs2).Conclusion: Our data suggest that women reach peak bone mass by chrono-
logical age 21 yrs, 10 yrs post-menarche or 7 yrs post-PHV. Menarche and PHV-centered 
analyses were superior to chronological age models, providing useful lenses for evaluating 
females when these data are available.

Disclosures: Jodi Dowthwaite, None

1017
Predictable Changes in Skeletal Maturation: An Assessment of Individual 
Trajectories *Melanie Boeyer1, Emily Leary1, Richard Sherwood1, Dana 
Duren1. 1University of Missouri - Columbia, United States

A skeletal maturity assessment is central to the treatment and management of many 
pediatric skeletal disorders, particularly those requiring an estimate of future growth (e.g., 
scoliosis). Traditionally, deviations between skeletal age and chronological age have been 
viewed as a sign of environmental stress. However, several studies have noted that such 
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deviations may be part of normal skeletal development. Understanding the natural trajectory 
of skeletal maturation is an important step toward improving the utility of skeletal maturity 
assessments in pediatric clinical practice and, by extension, patient outcomes and quality 
of life. We, therefore, characterized participant-specific maturational trajectories in order to 
assess the influence of trajectory type on the timing of rapid changes in skeletal maturation. 
Serial left hand-wrist radiographs were assessed using the Fels Method in 149 boys and 130 
girls between 3 and 20 years of age from the Fels Longitudinal Study. The shape of indi-
vidual trajectories were examined using both 4th and 5th order polynomials to determine if 
participants exhibited a maturational spurt during childhood only, adolescence only, or both 
childhood and adolescence. Maturational milestones (e.g., onset, peak, and cessation) were 
calculated using the first and second derivative of the best fit polynomial model, defined by 
Akaikie’s Information Criterion, for each participant-specific trajectory. Differences in the 
chronological age and rate of maturation between milestones for each trajectory type were 
compared using a one-way ANOVA in boys and girls separately. A single maturational spurt 
during adolescence was frequently identified (76% boys; 83% girls), followed by both a 
childhood and adolescent spurt. For those with only an adolescent spurt, the chronological 
age at maturational peak was 12.5 years in boys and 11.8 years in girls. The achievement 
of this milestone is, on average, 2.4 years earlier than in participants that also exhibit a 
childhood spurt. Differences in the rate of skeletal maturation (i.e., skeletal age) at the ado-
lescent peak were not significantly different between these two trajectory types. This study 
highlights previously uncharacterized variability in longitudinal skeletal maturation, partic-
ularly during adolescence. Future work will focus on refining estimates of future growth, 
which will enhance treatment timing decisions for children suffering from growth and/or 
developmental disorders.

Disclosures: Melanie Boeyer, None

1018
Effect of Parathyroidectomy on Quality of Life: 10 Year Data from a 
Prospective Randomized Control Trial on Primary Hyperparathyroidism 
(the SIPH-study) *Mikkel Pretorius1, Karolina Lundstam2, Mikael Hellstøm2, 
Ansgar Heck3, Kristin Godang3, Jens Bollerslev3, Kjersti Ringvoll Normann4. 
1Section of Specialized Endocrinology, Oslo University Hospital, Norway, 
2Department of Radiology, Institute of Clinical Sciences, The Sahlgrenska 
Academy at the University of Gothenburg, Sahlgrenska University Hospital, 
Sweden, 3Section of Specialized Endocrinology, Oslo University Hospital, , 
Norway, 4Faculty of Medicine, University of Oslo, Norway

Purpose of study Primary hyperparathyroidism (PHPT) was previously a disease with 
multi-organ involvement and a wide range of symptoms. Today the disease is presenting 
with none or only mild symptoms in most patients. Data regarding the non-specific symp-
toms such as pain, fatigue, memory loss, depression and other neuropsychiatric symptoms 
have been ambiguous and results from prospective long-term randomized control trials have 
been lacking.Material and Methods The Scandinavian Investigation on PHPT (SIPH) is a 
prospective randomized control trial comparing parathyroidectomy (PTX) to observation 
without any treatment (OBS). From 1999 to 2005, 191 patients were included from Sweden, 
Norway and Denmark. 96 patients were randomized to PTX and 95 to OBS. Mean age at 
inclusion was 64.2 +/-7.4 (SD) years. The generic Short Form-36 survey v1 (SF-36) and 
the Comprehensive Psychopathological Rating Scale (CPRS) was studied at baseline, 2, 
5 and 10 years after randomization. Results At baseline, the patients scored significantly 
lower in all four psychological domains in SF-36 compared to Swedish normative data. 
Social functioning (82.7 +/-23.3), mental health (74.5 +/-21.4), vitality (57.1 +/-26.4) and 
role emotional (68.1 +/-40.7) scores were lower (p < 0.05) than normative scores. Although 
all the psychological domains and the mental component summary score (46.3 +/-12.4) was 
decreased compared to normative data, the physiological subscales (physiological function-
ing, bodily pain, role physical and general health) were not. After 10 years, the PTX group 

scored in average better on vitality (PTX: 65.1+/-20.2 vs. OBS: 57.4 +/-22.7; p=0.038) and 
role emotional (PTX: 82.8 +/-35.5 vs. OBS: 69.6 +/-42.4; p=0.037) compared to OBS. There 
was a trend towards better social functioning in the PTX group (p=0.070). There was no 
between groups difference in the physiological subscales. Data from the Comprehensive 
Psychopathological Rating Scale is currently under analysis and will be presented in Sep-
tember.Conclusions The results of this large long term randomized controlled trial of pa-
tients with mild PHPT indicate that the psychological and mental domains are more affected 
than physical domains. In long term follow up after 10 years, patients randomized to PTX 
scored better on psychological subscales suggesting that parathyroidectomy could relieve 
some of these symptoms.

Disclosures: Mikkel Pretorius, None

1019
Six Years’ Experience With Recombinant Human Parathyroid Hormone 
(1-84) in Chronic Hypoparathyroidism: Renal and Skeletal Endpoints 
and Safety From the RACE Study *John P. Bilezikian1, Henry Bone2, Bart 
L. Clarke3, Douglas Denham4, Hak-Myung Lee5, Nicole Sherry5, Michael A. 
Levine6, Michael Mannstadt7, Munro Peacock8, Jeffrey Rothman9, Dolores M. 
Shoback10, Tamara J. Vokes11, Mark L. Warren12, Nelson B. Watts13. 1Division 
of Endocrinology, College of Physicians and Surgeons, Columbia University, 
United States, 2Michigan Bone and Mineral Clinic, PC, United States, 3Mayo 
Clinic Division of Endocrinology, Diabetes, Metabolism, and Nutrition, United 
States, 4Clinical Trials of Texas, Inc., United States, 5Shire Human Genetic 
Therapies, Inc., a member of the Takeda group of companies, United States, 
6Division of Endocrinology and Diabetes and Center for Bone Health, Children’s 
Hospital of Philadelphia, United States, 7Endocrine Unit, Massachusetts 
General Hospital and Harvard Medical School, United States, 8Department of 
Medicine, Division of Endocrinology, Indiana University School of Medicine, 
United States, 9University Physicians Group – Research Division, United States, 
10Endocrine Research Unit, San Francisco Veterans Affairs Medical Center, 
Department of Medicine, University of California, United States, 11Section of 
Endocrinology, University of Chicago Medicine, United States, 12Endocrinology 
and Metabolism, Physicians East, PA, United States, 13Osteoporosis and Bone 
Health Services, Mercy Health, United States

RACE is an open-label, long-term safety and efficacy study of recombinant human 
parathyroid hormone (rhPTH[1-84]) for the treatment of hypoparathyroidism in adult pa-
tients (pts) (ClinicalTrials.gov NCT01297309). Pts initially received 25 or 50 µg/day of 
rhPTH(1-84) subcutaneously once daily, with stepwise dose adjustments of 25 µg (up or 
down) to a maximum of 100 µg/day. rhPTH(1-84) could be titrated and oral calcium (Ca) 
and calcitriol doses adjusted at any time during the study to maintain albumin-corrected 
serum Ca levels in the target range of 8.0–9.0 mg/dL. Change from baseline (BL) in al-
bumin-corrected serum Ca, 24-hour urine Ca, serum phosphorus, Ca-phosphorus product, 
bone turnover markers (BTMs), and bone mineral density (BMD) were measured. Of the 49 
pts enrolled at 12 US centers (mean age, 48.1±9.78 years; 81.6% female), data (mean±SD) 
from 34 pts completing 72 months (M72) of rhPTH(1-84) treatment are presented. Albu-
min-corrected serum Ca levels (mg/dL) were maintained within target range (BL, 8.4±0.70; 
M72, 8.4±0.68). Urinary Ca excretion (Table) and serum phosphorus levels (mg/dL) de-
clined from above normal at BL to within normal range (serum phosphorus: BL, 4.8±0.58; 
M72, 4.0±0.62). Ca-phosphorus product levels (mg2/dL2) declined (BL, 42.1±6.35; M72, 
33.7±5.01). BTMs peaked at ~1 year following rhPTH(1-84) treatment, and then slowly 
declined to a new relatively stable plateau higher than BL but within or just above the normal 
range. BMD was relatively stable, except at the distal one-third radius, where a decline with-
in the normal range was observed at M72 (Table).Treatment-emergent adverse events (TE-
AEs) and treatment-emergent serious AEs (TESAEs) were reported in 98.0% and 26.5% pts, 
respectively; no new safety concerns were identified. TEAEs related to treatment occurred 
in 51% of pts; no TESAEs were assessed as related to treatment. No AE of osteosarcoma 
occurred. Continuous use of rhPTH(1-84) over 6 years resulted in a safety profile consistent 
with other studies and improved key measurements of mineral homeostasis, notably pro-
gressive decline in urinary Ca, stabilization in BTMs, and stable or reduced BMD within 
the normal reference range.
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Disclosures: John P. Bilezikian, Shire, a member of the Takeda group of companies, 
Grant/Research Support, Shire, a member of the Takeda group of companies, Consultant, 
Shire, a member of the Takeda group of companies, Other Financial or Material Support

1020
Aetiology, pathogenesis, and treatment of hypercalcemia after cosmetic 
paraffin oil injections *Martin Blomberg Jensen1, Christine Hjort Andreassen1, 
mette lorenzen1, Anne Jørgensen1, Ebbe Eldrup2, Simone Theilade2. 
1Rigshospitalet, Denmark, 2herlev hospital, Denmark

An increased use of non-medical, invasive cosmetic treatments has been observed with-
in recent years without consideration of possible health risks. Injection of large amounts 
of paraffin oil into muscles can lead to foreign body reactions with granuloma formation. 
Granulomas are rich in CYP27B1-expressing macrophages like in sarcoidosis and may 
cause hypercalcemia through production of 1,25(OH)2D3. However, so far this has only 
been suggested by showing expression of the enzyme in the granulomas and the suppressed 
PTH in men with these granulomas. We investigated 60 males who injected 500-10.000 ml 
paraffin oil between 2011-2016. One third of patients had developed pronounced hypercal-
cemia, whereas the remaining patients were normocalcemic and could be separated into a 
group with suppressed parathyroid hormone (PTH) and a group with normal PTH . All men 
– even those with normocalcemia – had high urinary calcium excretion, and the frequency 
of nephrolithiasis ranged from 21% in normocalcemic patients with normal PTH, to 54% in 
hypercalcemic men. 1,25(OH)2D3 was significantly higher in males with hypercalcemia, 
but the mean was below the upper normal reference. To determine whether production of 
1,25(OH)2D3 was responsible for the hypercalcemia we cultured granuloma tissue surgical-
ly removed from three of the patients, using an ex vivo culture approach. Tissue was cultured 
for 48 and 72 hours and we found that CD68-positive macrophages expressing CYP27B1 
were present together with CD4- and CD8-positive lymphocytes. 1,25(OH)2D3 measured 
in the media from the tissue cultures proved CYP27B1 activity, and addition of 25OHD 
to the cultures significantly increased formation of 1,25(OH)2D3. We tested the ability of 
14 different drugs to suppress formation of 1,25(OH)2D3 in granuloma tissue cultures and 
found three possible steroid sparing drugs that proved to the most potent inhibitors of CY-
P27B1. Moreover, we found a higher ability to generate 1,25(OH)2D3 in granulomas, than 
in healthy human kidney tissue. Obviously, these data cannot be extrapolated directly into 
an in vivo setting, as the investigated drugs will also influence enzyme activity and organ 
functions at other sites. However, we suggest that most if not all men after injection of large 
amounts of paraffin oil will develop serious changes in calcium homeostasis, and we can 
now propose at least two drugs as good candidates for steroid sparing therapy in men with 
hypercalciuria and suppressed PTH.

Disclosures: Martin Blomberg Jensen, None

1021
Shared autonomic pathways connect bone marrow and peripheral adipose 
tissues across the central neuraxis *Natalie Wee1, Madelyn Lorenz2, Yusuf 
Bekirov2, Erica Scheller2, Mark Jacquin3. 1Department of Reconstructive 
Sciences, UConn Health, United States, 2Department of Medicine, Division of 
Bone and Mineral Diseases, Washington University School of Medicine, United 
States, 3Department of Neurology, Washington University School of Medicine, 
United States

Bone marrow adipose tissue (BMAT) is increased in both obesity and anorexia. Rel-
ative to white adipose tissue (WAT), which is more attuned to metabolic demand, this is 
unique. It suggests that there may be regulatory pathways that are common to both BMAT 
and peripheral adipose tissues, as well as those that are specific to BMAT alone. It is well 
established that the central nervous system is a key mediator of peripheral adipose tissue 
function. Thus, we hypothesized that central neural pathways may be involved in BMAT 
regulation. To test this hypothesis, we first quantified the innervation of BMAT by tyrosine 
hydroxylase positive (TH+) sympathetic nerves within the metaphysis and diaphysis of the 
tibia. We found that the many of the TH+ axons were concentrated around central blood ves-
sels in the bone marrow. However, there were also sparse areas of free nerve endings, which 
terminated in regions of BMAT adipocytes. We found that the number of nerve-associated 
BMAT adipocytes remained relatively constant along the length of the tibia. To identify 
the central pathways projecting to BMAT and compare to peripheral WAT, we performed 
retrograde transneuronal tract tracing with an attenuated pseudorabies virus (PRV) to infect 
efferent nerves to the tibial metaphysis (inclusive of BMAT) and inguinal WAT (iWAT). 
PRV positive neurons were identified in the interomediolateral horn of the spinal cord, re-
ticular formation, rostroventral medulla, solitary nucleus, periaqueductal grey, parabrachial 
nucleus, locus coeruleus, and hypothalamus, consistently from both BMAT and iWAT. We 
also observed dual-PRV infected neurons within the reticular formation, locus coeruleus 
and the paraventricular hypothalamus (PVH). Together, this reveals common central neural 
pathways, including putative “command” neurons, involved in coordinating multiple aspects 
of sympathetic output and facilitation of parallel sympathetic processing between bone mar-
row/BMAT and iWAT. Finally, we have also identified that a number of the labeled sites are 
leptin-responsive such as the PVH and suggest possible mechanisms by which leptin stim-
ulation may signal through the brain and to BMAT and iWAT in the periphery. Altogether, 
this is the first work to map the neural circuits involved in BMAT regulation and show that 
common central circuits exist to regulate adipocyte function in peripheral tissues.

Disclosures: Natalie Wee, None
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1022
Deletion of SREBF1, a functional bone-muscle pleiotropic gene, alters BMD 
and lipid signaling in zebrafish *Chen Shochat1, David Karasik1, Zhiying 
Wang2, Chenglin Mo2, Jian Huang3, Marco Brotto4. 1Azrieli Faculty of Medicine, 
Bar-Ilan University, Israel, 2College of Nursing&Health Innovation, University 
of Texas at Arlington, United States, 3College of Nursing & Health Innovation, 
University of Texas at Arlington, United States, 4College of Nursing&Health 
Innovation, University of Texas at Arlington , United States

Recent bivariate analysis for bone mineral density and lean mass identified several ge-
nomic loci as having an effect on both traits (Medina-Gomez et al Nat. Com. 2017). A signal 
on 17p11.2 included the gene Sterol Regulatory Element-Binding Factor 1 (SREBF1), a 
transcription factor also known as an adipocyte differentiation factor; and its role in lipid 
homeostasis could be essential for understanding its pleiotropic functions on both muscle 
and bone. We then established a zebrafish SREBF1 knockout (KO) model by CRISPR-Cas9 
technology (R23fs allele), and used dorsal muscles of adult KO for Lipidomics Profiling 
performed by liquid chromatography-tandem mass spectrometry using targeted method for 
profiling and quantification of Lipid Mediators (LMs). We profiled 48 LMs derived from 
various essential polyunsaturated fatty acids (PUFA) to determine potential targets regulated 
by SREBF1. Ratio of ω-6 PUFA derivatives (arachidonic acid, AA) to ω-3 PUFA derivatives 
(eicosapentaenoic acid, EPA) in fish was 1:4.93 in males and 1:5.69 in females, pointing to 
sex related differences in zebrafish. After adjusting for sex and weight, we found that the lev-
els of 11,12 epoxyeicosatrienoic acid (11,12-EET) were linearly associated with the number 
of R23fs alleles. Total-body BMD was evaluated in 5 mo old fish by micro-computed to-
mography (µCT, Bruker 1172). Lower BMD was found in KO compared with sex-matched 
wild type (WT) (8% less).We also compared gene expression between KO and WT zebrafish 
by genome-wide RNA-sequencing (RNA-Seq). Genes were considered to be differential-
ly expressed if the false discovery rate (FDR) was less than 0.05 and there was at least 
2-fold difference in expression. Significantly enriched pathways revealed through RNA-Seq 
included Fatty acid elongation, Linoleic acid metabolism, AA metabolism, Adipocytokine 
signaling, and DNA replication. In conclusion, KO of SREBF1 affects lipid-signaling medi-
ators rather specifically. EETs, metabolites of AA through cytochrome P450/epoxygenase, 
play an important role in insulin-mediated augmentation of microvascular blood flow in 
skeletal muscle. EETs attenuate inflammatory signaling, while enhance adipocytokine sig-
naling, implying that their modulation could have major biological and phenotypic effects, 
which underscores their therapeutic potential in the treatment of musculoskeletal diseases. 
These findings could lead to new understanding of SREBF1 biological functions for mus-
culoskeletal homeostasis.

Disclosures: Chen Shochat, None

1023
Bone-derived sclerostin regulates Pdgfrα+ adipoprogenitor cell 
differentiation. *Soohyun Kim1, Lei Wang1, Mei Wan1, Ryan Riddle1, Hao Da2. 
1Johns Hopkins University School of Medicine, United States, 2Johns Hopkins 
University, United States

Sclerostin is a key regulator of bone acquisition and also mediates endocrine commu-
nication between bone and adipose. As a result, Sost-/- mice exhibit an increase in bone 
formation but a marked decrease in the accumulation of visceral and subcutaneous fat. 
While interrogating the mechanism by which sclerostin influences adipocyte metabolism, 
we observed a paradoxical increase in the adipogenic potential of stromal vascular cells 
(SVCs) isolated from the inguinal fat of Sost-/- mice, which raised the possibility that se-
rum sclerostin is necessary for the commitment of resident adipoprogenitors. Consistent 
with this hypothesis, SVCs exhibited enhanced colony forming capacity in vitro while flow 
cytometric analysis revealed a 3-fold increase in the percentage of CD45- Sca1+ Pdgfrα+ 
adipoprogenitors in the fat pads of Sost-/- mice relative to Sost+/+ littermates. To determine 

if the abundance of adipoprogenitor in Sost-/- mice is the result of impaired differentiation, 
we performed a lineage tracing study by crossing Sost mice with Pdgfra-CreERT2; mT/
mG mice and quantifying the development of GFP+ adipocytes 2-8 weeks after the admin-
istration of tamoxifen. Sost-deficiency dramatically reduced the differentiation of Pdgfrα+ 
adipoprogenitors to mature adipocytes in both chow-fed and high fat diet fed mice. Impor-
tantly, adipoprogenitor differentiation is dependent on bone-derived sclerostin as osteoblast/
osteocyte-specific Sost knockout (SostiCOIN/iCOIN; Ocn-Cre) mice mirror the reduction 
in fat mass, improved glucose metabolism, and accumulation of Pdgfrα+ adipoprogenitors 
evident in Sost-/- mice. When interpreted in light of our previous studies, these data indicate 
that sclerostin regulates multiple facets of adipocyte physiology ranging from progenitor cell 
commitment to anabolic metabolism.

Disclosures: Soohyun Kim, None

1024
Osteoprogenitor glucocorticoid receptor function regulates bone 
maintenance, marrow fat accumulation, and bone-muscle crosstalk during 
aging *Jessica Pierce1, Kanglun Yu1, Rachel Roberts1, Vivek Choudhary1, Wendy 
Bollag1, Xingming Shi1, Carlos Isales1, William Hill2, Mark Hamrick3, Meghan 
McGee-Lawrence3. 1Augusta University, United States, 2Medical University of 
South Carolina, United States, 3Medical College of Georgia, Augusta University, 
United States

Metabolic stress can induce bone loss and marrow fat storage. Glucocorticoid (GC) 
signaling has a role in this bone phenotype, as excess circulation of stress hormones drives 
lipid accumulation in various tissues by binding the glucocorticoid receptor (GR) to acti-
vate the transcription of lipid storage-associated target genes. We previously showed that 
conditional knockout of the GR in osteoprogenitors (GRfl/fl : Osx1-Cre+; GR-CKO) drove 
an increase in marrow adiposity accompanied by bone loss and was not protective against a 
caloric restriction-induced increase in marrow fat. This led us to question whether endoge-
nous GR activity would affect the steatotic and osteoporotic phenotype in another model of 
stress—aging—which is associated with changes in GC signaling. Loss of GR function in 
young (5-month) female mice induced an aged bone phenotype (e.g., high marrow fat, low 
bone mass), as we previously reported. This phenotype of high marrow adiposity and de-
creased bone mass was maintained in old (22-month) female GR-CKO mice. Bone-specific 
loss of GR function also decreased lean mass and soleus muscle fiber size in old GR-CKO 
mice, suggesting bone-muscle crosstalk effects in aging-related sarcopenia. These chang-
es had functional effects, as aged GR-CKO mice demonstrated decreased ambulatory cage 
activity as compared to aged GR-WT mice. Surprisingly, despite their decreased activity 
and muscle size, the aged GR-CKO mice demonstrated increased VO2, VCO2, and met-
abolic rate as compared to age-matched wildtype (WT) littermates. Interestingly, in vitro 
pharmacological inhibition of the GR with RU486 exacerbated osteoblastic lipid storage, 
whereas mineralocorticoid receptor blockade with spironolactone reduced lipid storage in 
GR-WT and GR-CKO osteoblasts cultured in the presence of an exogenous glucocorticoid, 
dexamethasone. Seahorse XF cellular energetics analyses showed that loss of GR function 
in BMSC-derived osteoblasts increased oxygen consumption rates (mitochondrial respira-
tion) under conditions of metabolic stress across age groups, which may have implications 
in increased oxidative stress and energy source depletion long-term. Taken together, these 
findings suggest that bone-specific GR function is important for healthy musculoskeletal 
aging and that compensatory GC signaling mechanisms may function in the absence of the 
GR, further highlighting the complexities of GC signaling in bone biology and new avenues 
to research potential therapeutic targets.

Disclosures: Jessica Pierce, None

1025
Deletion of PPARγ in Mesenchymal Lineage Cells Protects Against Aging-
Induced Cortical but Not Trabecular Bone Loss in Mice *Jay Cao1, Kehong 
Ding2, Raysa Rosario2, Yun Su2, Yonggang Bao2, Meghan McGee Lawrence2, 
Mark Hamrick2, Carlos Isales2, Xing-Ming Shi3. 1USDA ARS Grand Forks 
Human Nutrition Research Center, United States, 2Augusta University, United 
States, 3Medical College of Georgia, United States

Bone loss in aging is linked with chronic low-grade inflammation and the accumulation 
of marrow fat in animals and humans. Peroxisome proliferator-activated receptor gamma 
(PPARg), an adipogenic regulator, plays key roles in these biological processes. However, 
studies of the roles of PPARγ in age-related bone loss and inflammation are lacking. We 
hypothesized that deletion of PPARγ in bone marrow mesenchymal lineage cells would re-
duce bone loss with aging, potentially through a reduction in fat-generated inflammatory 
responses and an increase in osteoblastic activity. In the present study, we show that mice 
deficient of PPARg in Dermo1-expressing mesenchymal lineage cells (Dermo1-Cre:PPARγ-
fl/fl) have reduced fat mass and increased cortical bone thickness, but that deficiency of 
PPARγ had limited effect on trabecular bone with aging as demonstrated by DXA, µ-CT, 
and histomorphometric analyses. Conditional knockout of PPARγ reduced serum concentra-
tions of adipokines including adiponectin, resistin and leptin and reduced marrow stromal 
cell expression levels of inflammation-related genes. Inflammation genes involved in the 
regulation of interferons (IFNs) and IFN-stimulated genes were reduced the most. These 
results demonstrate that disruption of the master adipogenic regulator, PPARγ, has a certain 



9

 ASBMR 2019 Annual Meeting 1028

O
ra

ls

protective effect on aging-induced bone loss, suggesting that regulation of adipose tissue and 
its function, rather than direct regulation of mesenchymal stem cell osteogenic commitment, 
is a key mechanism for PPARg to regulate bone homeostasis during aging process.

Disclosures: Jay Cao, None

1026
Glucocorticoids disrupt skeletal angiogenesis through NF-κB 
transrepression of preosteoclast PDGF-BB transcription in young mice 
*Yi Peng1, Janet Crane1, Xu Cao1, Yusheng Li2, Jianxi Zhu2, Shan Lv3, Song 
Wu4. 1Johns Hopkins University School of Medicine, United States, 2Xiangya 
Hospital of Central South University, China, 3The First Hospital Affiliated to 
Nanjing Medical University, China, 4The Third Xiangya Hospital of Central 
South University, China

In the growing skeleton, angiogenesis is intimately coupled with osteogenesis. Gluco-
corticoids (GCs) are associated with decreased bone vasculature and induce osteoporosis 
and growth failure. The mechanism of GC-suppression of angiogenesis and relationship 
to osteoporosis and growth retardation remains largely unknown. Type H vessels, which 
are regulated by preosteoclast (POC) platelet derived growth factor-BB (PDGF-BB), are 
specifically coupled with bone formation and development. As GCs are known to sup-
press osteoclastogenesis, we determined the effect of GCs on POC synthesis of PDGF-BB 
in relation to type H vessel formation, bone mass and bone growth in the distal femur of 
2-week-old young mice receiving prednisolone or vehicle for 2, 4 or 6 weeks. After 2 weeks 
prednisolone treatment in mice, the number of POCs were unchanged while POC synthe-
sis of PDGF-BB was reduced. Longer treatment with prednisolone reduced POC numbers 
and PDGF-BB concentration. These changes were associated with a reduction of type H 
vessels, bone formation rate, bone mass and bone length at each time point. In vitro, sup-
raphysiological concentration of prednisolone resulted in decreased PDGF-BB concentra-
tion and POC numbers differentiated from bone marrow monocytes. Conditioned medium 
from POC cultures treated with physiologic concentration of prednisolone or recombinant 
PDGF-BB stimulated endothelial tube formation, whereas supraphysiologic prednisolone 
or conditioned medium from physiologic prednisolone treated POC cultures neutralized by 
PDGF-BB antibody inhibited endothelial tube formation. Administration of supraphysiolog-
ic prednisolone increased glucocorticoid receptor (GR) binding to P65 subunit of nuclear 
factor kappa B (NF-κB) and attenuated NF-κB binding to PDGF-BB promoter, resulting in 
lower PDGF-BB transcription. Co-treatment with supraphysiologic prednisolone and the 
GR antagonist, RU486 rescued NF-kB-binding to PDGF-BB promoter and endothelial tube 
formation.These results indicate that PDGF-BB synthesis in POCs is suppressed by GCs 
through GR/NF-κB mediated transrepression, thus inhibiting type H vessel formation and 
associated osteoporosis and growth failure.

Disclosures: Yi Peng, None

1027
Parathyroid Hormone augments EphrinB2 derived from OCL via increased 
RANKL expression in OB in Osteoclast/Osteoblast Coupling. *Yuki 
Nagata1, Yasuo Imanishi1, Daichi Miyaoka1, Noriyuki Hayashi1, Masanori 
Emoto1, Masaaki Inaba1. 1Osaka City University Graduate School of Medicine, 
Department of Metabolism, Endocrinology, and Molecular Medicine, Japan

Bone remodeling is composed of osteoclast (OCL) and osteoblast (OB) coupling. Para-
thyroid hormone (PTH) increases bone turnover state via increased Receptor activator of 
NF-kappaB ligand (RANKL) expression in osteoblast/osteocyte, however, the mechanisms 
responsible for the changes of coupling factors between OCL and OB are still unclear. Eph-
rinB2 and EphB4 were recently identified as key bidirectional coupling factors for OCL 
and OB. EphrinB2 on OCL enhances OB differentiation and bone formation by specific 
interactions with EphB4 on OB, while EphB4 on OB suppresses OCL differentiation and 
bone resorption by EphrinB2 on OCL. To determine if PTH affects EphrinB2 and EphB4 on 
OCL/OB, we examined their alterations in mice treated with a continuous infusion of PTH 
(25 µg/kg/day for 2 weeks). We found that expressions of EphrinB2 on OCL and EphB4 on 
OB were increased in bone tissue of these mice, compared to WT mice. We next investigat-
ed whether its mechanism attributes to increased RANKL by PTH. EphrinB2 expression 
was increased in mature OCL treated with RANKL, compared to OCL precursor. Increased 
EphrinB2 expression was observed in bone tissue obtained from mice treated with RANKL, 
whereas anti-mouse RANKL antibody attenuated EphrinB2 expression on bone tissue, com-
pared to WT mice. Notably, PTH (10-7M) treatment did not change EphirinB2 expression on 
primary culture of OCL; however, OCL/OB co-culture with PTH showed that not only OCL 
formation but also EphrinB2 expression were increased, whereas these PTH effects were 
reversed by concurrent treatment with anti-mouse RANKL antibody. On the other hand, 
EphrinB2-Fc (5 µg/ml) treatment on OB led to an increase in RANKL expression and PTH 
had an additive effect, as well as ALP and Alizarin Red staining was increased. These results 
indicate that PTH augments EphrinB2 derived from OCL via increased RANKL expression 
in OB in Osteoclast/Osteoblast Coupling. In addition, EphrinB2 on OCL promotes OB dif-
ferentiation and mineralization coordinately with PTH.

Disclosures: Yuki Nagata, None

1028
Structural Basis of Activation and Sustained Signaling by the PTH Receptor 
*Ieva Sutkeviciute1, Lisa J. Clark1, Jean-Pierre Vilardaga1, Thomas J. Gardella2, 
Ming-Wei Wang3, Yan Zhang4, H. Eric Xu5. 1Laboratory for GPCR Biology, 
Department of Pharmacology and Chemical Biology, School of Medicine, 
University of Pittsburgh, United States, 2Endocrine Unit, Massachusetts General 
Hospital, United States, 3The CAS Key Laboratory of Receptor Research, 
Shanghai Institute of Materia Medica, Chinese Academy of Sciences, China, 
4Department of Biophysics, and Department of Pathology of Sir Run Run Shaw 
Hospital, Zhejiang University School of Medicine, China, 5Center for Cancer 
and Cell Biology, Innovation and Integration Program, Van Andel Research 
Institute, United States

Parathyroid hormone (PTH) type 1 receptor (PTHR) is a medically important family 
B G protein-coupled receptor (GPCR) that primarily couples to Gs/cAMP and Gq/Ca2+ 
signaling pathways and has a central role in regulating Ca2+ homeostasis and bone turnover. 
PTHR is activated by two endogenous hormones, endocrine PTH and paracrine PTH related 
protein (PTHrP), but only PTH mediates prolonged activation of the receptor and sustained 
cAMP responses after receptor internalization to the endosomes. To investigate the struc-
tural basis of prolonged activation of PTHR, we employed cryo electron microscopy (cryo-
EM) and solved the high resolution (3Å) structure of PTHR coupled to Gs and activated by 
long-acting PTH (LA-PTH), an analog of PTH that remarkably sustains endosomal PTHR 
signaling and induces significantly prolonged elevation of blood calcium in mice and mon-
keys. LA-PTH binds the receptor as a single extended α-helix with its N-terminus inserted 
deep into the transmembrane domain (TMD) of the receptor, while positioning the extracel-
lular domain (ECD) of PTHR perpendicularly to the cell membrane. The receptor activating 
N-terminal half of LA-PTH forms a dense network of hydrophobic and polar interactions 
with receptor’s TMD resulting in a tight binding and giving structural basis for remarkably 
sustained activation of PTHR by LA-PTH. Binding of LA-PTH activates the receptor by 
inducing partial unwinding of the C-terminus of transmembrane helix 6 (TM6) and a sharp 
kink at the middle of this helix, a hallmark of family B GPCR activation. This results in a 
pronounced outward movement of TM6, opening the cytosolic cavity of the receptor, which 
allows subsequent G protein coupling. Additionally, our cryo-EM data revealed structural 
dynamics of PTHR demonstrated by the ability of receptor ECD to adopt multiple confor-
mational states, while LA-PTH in one of the three states was found to dissociate from the 
receptor’s ECD. This is the first structure of GPCRs that captures the ligand dissociation 
event, thus giving further structural insight into receptor activation/deactivation and signal-
ing mechanisms. Together, these results reveal the structural determinants of PTHR signal-
ing and provide a molecular framework for structure-based design of novel therapeutics for 
osteoporosis and hypocalcaemia treatment.

Disclosures: Ieva Sutkeviciute, None
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1029
Molecular concordance between the skeletal effects of PTH1RH223R 
overexpression and deletion of salt inducible kinases 2 and 3 *Christian 
Castro1, Maureen Omeara1, Janaina da Silva Martins1, Daniel Brooks1, Michael 
Bruce1, Mary Bouxsein1, Shigeki Nishimori1, Henry Kronenberg1, Harald 
Jueppner1, Thomas Gardella1, Marc Wein1, Hiroshi Noda2, Murat Cetinbas3, 
Ruslan Sadreyev3, Ugur Ayturk4, Marc Foretz5. 1MGH Endocrine Unit, United 
States, 2Chugai Pharamceuticals, Japan, 3MGH Department of Molecular 
Biology, United States, 4Hospital for Special Surgery, United States, 5Institut 
Cochin, Inserm, France

Background/methods: Parathyroid hormone (PTH) signaling in osteocytes leads to pro-
tein kinase A-mediated inhibition of salt inducible kinase 2 (SIK2). Small molecule SIK 
inhibitors mimic PTH action, but it remains to be determined whether SIK gene ablation 
has equivalent skeletal effects as PTH. SIK2 and SIK3 are the most abundant SIK isoforms 
expressed in bone. LoxP-flanked murine SIK2 and SIK3 alleles were deleted using 9.6kB 
DMP1-Cre. Skeletal phenotypes were determined at 8 weeks of age using histomorphom-
etry and µ-CT. RNA-seq was performed on cortical bone RNA from WT, SIK2/3 DKOob/
ocy, and from transgenic animals expressing the constitutively active PTH1RH223R cDNA 
under the control of the type I collagen promoter (C1HR).Results: Mice lacking SIK2 or 
SIK3 alone in DMP1-Cre expressing cells show no obvious skeletal phenotype. In contrast, 
a dramatic high bone mass phenotype is observed when both SIK2 and SIK3 are deleted. 
SIK2/3 DKOob/ocy mice show high bone turnover as assessed by serum markers and histo-
morphometry. Overall, this phenotype is quite similar to what is observed when the constitu-
tively-active PTH1RH223R allele of Jansen’s metaphyseal chondrodysplasia is expressed in 
osteoblasts/osteocytes. To compare these phenotypes at the molecular level, bone RNA was 
isolated for RNA-seq analysis from all strains. SIK2/3 DKOob/ocy mice show 3,600 differ-
entially expressed genes (DEGs, log2 fold change>2, FDR<0.05) compared to WT controls, 
and C1HR animals show 5,909 DEGs. Comparing lists of DEGs, 71.3% of the genes regu-
lated in SIK2/3 DKOob/ocy mice are also differentially expressed in C1HR animals. Linear 
regression analysis between the two datasets revealed p<0.0001, slope=0.9112, R2=0.5914. 
In contrast, the effects of SIK2/3 deletion show significantly less molecular concordance 
when compared to the transcriptomic effects of sclerostin antibody treatment (slope=0.1155, 
R2=0.051). Gene ontology analysis of genes upregulated in SIK2/3 DKOob/ocy and C1HR 
mice reveals that both perturbations increase WNT signaling output.Conclusions: Combined 
deletion of SIK2 and SIK3 with DMP1-Cre leads to very high bone mass with high bone 
turnover. At the phenotypic and molecular levels, these animals strongly mimic mice in 
which a constitutively-active PTH receptor is expressed in osteoblasts/osteocytes. There-
fore, our data provide further support for the hypothesis that a major mechanism of PTH 
action in bone involves inhibition of SIK activity.

Disclosures: Christian Castro, None

1030
Vitamin D receptor signaling prevents the adverse actions of glucocorticoid 
excess in bone, skeletal muscle, and the heart, by interfering with the 
atrogene pathway. *Amy Y Sato1, Meloney Cregor1, David L Halladay1, Karyn 
A Esser2, Munro Peacock3, Monte S Willis4, Teresita M Bellido5. 1Department 
of Anatomy and Cell Biology, Indiana University School of Medicine, United 
States, 2Department of Physiology and Functional Genomics, University of 
Florida College of Medicine, United States, 3Department of Medicine, Division 
of Endocrinology, Indiana University School of Medicine, United States, 
4Indiana Center for Musculoskeletal Health, University of Indiana School of 
Medicine, United States, 5Department of Anatomy and Cell Biology; Department 
of Medicine, Division of Endocrinology, Indiana University School of Medicine; 
Roudebush Veterans Administration Medical Center , United States

Glucocorticoid (GC) excess has adverse effects in bone and skeletal muscle that lead to 
increase in fracture risk. GCs upregulate in both tissues the expression of the proteasomal 
degradation inducers MuRF1, atrogin1, and MUSA1 (atrogenes), thus providing a targetable 
pathway to prevent GC musculoskeletal actions. We investigated here whether Vitamin D 
receptor (VDR) activation, which has beneficial effects in bone and may prevent muscle 
weakness and falls, blocks GC-induced activation of the atrogene pathway and prevents 
bone and muscle loss. 1,25D3 (calcitriol) prevented dexamethasone (dex)-induced atrogene 
expression ex vivo in murine bone and muscle organ cultures. In vivo, 1,25D3 or the less 
hypercalcemic VDR ligand eldecalcitol-71 (ED) at 50ng/kg/d 5x/wk prevented the decrease 
in BMD induced by GC (2.1 mg/kg/d prednisolone pellets, 8 wks, N=10-12) in 4mo C57Bl6 
female mice and simultaneously prevented the increase in atrogene expression in bone. Fur-
ther, 1,25D3 and ED prevented GC-mediated increase in the bone resorption marker CTX 
and the decrease in the bone formation markers P1NP and OCN. Both VDR ligands also pre-
vented GC-induced loss of lean body mass, a muscle mass index measured by DEXA, and 
the decrease in muscle strength, assessed in vivo by plantarflexion torque function testing. 
Further, consistent with clinical evidence, in vivo echocardiography demonstrated that GC 
induced cardiac dysfunction in our mouse model of GC excess. GC-treated mice exhibited 
decreased left ventricular (LV) anterior and posterior wall thickness at diastole (relaxed) and 
systole (contracted). In addition, GC increased LV volume at systole, reduced ejection frac-
tion, and decreased fractional shortening, all indexes of inefficient heart contraction. Both 
VDR ligands prevented LV wall thinning and the dysfunctional heart contraction induced by 
GC. GC or the VDR ligands did not alter total heart mass, LV mass, or heart rate. Further, 
GC increased atrogene expression also in the heart in vivo and ex vivo in murine LV organ 
cultures. 1,25D3 prevented GC-induced atrogene expression ex vivo, and both 1,25D3 and 
ED prevented the increase in MuRF1 induced by GC in vivo. These findings demonstrate 
that atrogene upregulation is a common mechanism underlying the damaging effects of GC 
excess in bone, skeletal muscle, and heart; and that activation of VDR signaling preserves 
tissue mass and function by interfering with GC actions on the atrogene pathway in each of 
these organs.

Disclosures: Amy Y Sato, None

1031
Fatigue Failure of Cancellous Bone is Sensitive to an Unexpected Aspect 
of Microarchitecture: A Study with Bone Biomechanics and 3D Printing 
*Christopher Hernandez1, Ashley Torres1, Cameron Aubin1, Floor Lambers1, 
Marysol Luna1, Adwait Trikanad2, Pablo Zavattieri2, Clare Rimnac3. 1Cornell 
University, United States, 2Purdue University, United States, 3Case Western 
Reserve University, United States

Although trabecular microarchitecture is a well-recognized aspect of bone quality, me-
chanical failure of cancellous bone is determined predominately by one microarchitectural 
trait: bone volume fraction (BV/TV). After accounting for BV/TV, other aspects of microar-
chitecture provide only negligible contributions to the failure properties of cancellous bone1. 
Prior work, however, has focused on strength and has not addressed other failure properties. 
Fatigue (mechanical failure following cyclic loading) is another failure property that can 
contribute to clinical fracture2, but it is not clear how microarchitecture influences fatigue.
Human vertebral cancellous bone specimens (n = 44 from 18 deceased donors) were submit-
ted to cyclic compressive fatigue loading in the cranial-caudal direction and the resulting mi-
crodamage was examined in 3D (Fig. 1A). Microarchitecture was assessed using traditional 
measures as well as individual trabecula segmentation (ITS) 4, an approach that enumer-
ates rod- and plate-like trabeculae and their orientation. The accumulation of microdamage 
during fatigue loading was not related to BV/TV but was greater in specimens with thinner 
rod-like trabeculae (p < 0.01, Fig. 1B), suggesting that rod-like trabeculae influence accu-
mulation of fatigue damage. This finding was unexpected since rod-like struts in cancellous 
bone constitute only 20% of the bone volume, are primarily oriented transverse to physi-
ologic loading and have negligible effects on cancellous bone stiffness and strength 4.To 
confirm these observations, we used high resolution 3D printing (M1, Carbon, USA, print 
resolution ~20 mm) to generate models of cancellous bone in which the thickness of rod-like 
trabeculae was increased artificially. Material was added to the surfaces of transverse rod-
like trabeculae in three ways: +60 µm, +20 µm or no modification (original geometry) (n = 
45 total, Fig. 1C). Specimens were submitted to cyclic compressive fatigue loading at one of 
three different magnitudes (σ/E0 = 9500 µe, 6500 µe or 4500 µe). Increasing the thickness 
of transverse, rod-like trabeculae resulted a 10-100 fold increase in fatigue life (Fig. 1D), far 
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exceeding what would be expected from the associated change in BV/TV (+11 +/- 8%, mean 
+/- SD) or stiffness (+22 +/- 19%).Trabeculae oriented transverse to loading are traditionally 
viewed as minor contributors to mechanical properties of cancellous bone 5. Our findings 
challenge this view by demonstrating a drastic effect of transverse, rod-like trabeculae on 
fatigue life that may influence not only propensity to fracture but also the mechanism of frac-
ture (fatigue v. overload).REFERENCES: 1. Musy, SN, et al. (2017). J Mech Behav Biomed 
Mater 65: 808-813. 2. Hernandez, CJ, et al. (2017). J. Bone Miner. Res. 32(6): 1157-1162. 3. 
Liu, XS, et al. (2008). J. Bone Miner. Res. 23(2): 223-35.

Disclosures: Christopher Hernandez, None

1032
Differential Transcriptomic Response to Unloading in Bones from Diversity 
Outbred Mouse Founder Strains *Michael Friedman1, Yue Zhang1, Camilla 
Reina Maroni1, Henry Donahue1, Abdullah Abood2, Charles Farber2. 1Virginia 
Commonwealth University, United States, 2University of Virginia, United States

Mechanical unloading of bones, experienced by astronauts in space or during prolonged 
bed rest, decreases bone volume and strength by up to 3% per month. Variation in bone 
mass and risk of osteoporosis are largely influenced by genetics; however, it remains unclear 
how genetic variation affects the response of bone to unloading. Diversity outbred mice 
(DO) are a genetically diverse outbred population of mice which allow for high-resolution 
genetic mapping and are ideal to study the effects of genetic variability on the response of 
bone to unloading. We examined the phenotypic and transcriptomic response to unloading 
in DO founder strains C57Bl/6J, 129S1/SvImJ, NOD/ShiLtJ, NZO/HlLtJ, CAST/EiJ, PWK/
PhJ and WSB/EiJ after 3 weeks of single limb immobilization (SLI). We hypothesized that 
there would be differential, strain-dependent effects of unloading across these strains.At 16 
weeks, 6 male mice of each strain had the left limb immobilized in a cast for 3 weeks. 
The unaltered right limb was used as a control. Femoral bone geometry was analyzed by 
micro-CT. Mechanical properties were tested by 3-point bending. Two-way RM ANOVAs 
with Tukey’s tests were used to test for significant group differences (p<0.05). RNA-seq was 
performed on RNA isolated from tibiae. Raw reads were aligned to the reference mouse 
genome GRCM38, and transcript assembly and quantification was conducted. Differential 
Gene Expression analysis was completed, and enriched Gene Ontology terms were identi-
fied. All strains had significantly decreased femoral BV/TV in immobilized versus control 
limbs, but they had significantly different magnitudes of bone loss. C57 was the only strain 
showing a significant loss of bone strength. RNA-seq revealed many significantly differ-
entially expressed genes in immobilized tibiae. Interestingly, immobilized bones displayed 
upregulation of osteogenic genes involved in bone formation (col1a1, bglap, sparc), indicat-
ing a change in bone remodeling. This response differed across strains (Fig 1).The results 
indicate that different strains respond to unloading from SLI differently, and this could be 
explained by genetic differences. The timing of when bones were evaluated could explain 
how some strains had significant bone loss but lesser changes in gene expression. Future 
work will examine gene expression earlier or in different tissues. These results suggest DO 
mice are a powerful model for examining effects of genetics on bone response to unloading.

Disclosures: Michael Friedman, None

1033
Transcription differs between cancellous and cortical bone with location and 
time after in vivo tibial loading *Carolyn Chlebek1, F. Patrick Ross2, Marjolein 
van der Meulen3. 1Cornell University, United States, 2Hospital for Special Surgery 
, United States, 3Cornell University & Hospital for Special Surgery, United States

Gene expression profiles provide insight into osteogenic signaling pathways initiated 
in response to in vivo loading. Cortical and cancellous bone exhibit distinct transcriptional 
profiles post-loading compared to control limbs. Compression of the mouse tibia results in 
axially-varying load magnitudes along the diaphysis, inducing highest strains at the mid-di-
aphysis and lowest at the metaphyseal shell. We hypothesized that in vivo loading would 
result in distinct transcriptional profiles between cancellous and cortical bone with time and 
location along the tibia.The left tibiae of anesthetized 10wk female C57Bl/6 mice were load-
ed in vivo in compression (triangle wave: 9N peak load, 1200 cycles, 4Hz). The right tibia 
served as non-loaded control. Animals were euthanized at 1-, 3- or 24hr post-loading (n=3-4/
group) or loaded for 1wk (n=5). Bone marrow was removed, cancellous bone isolated, and 
cortical bone segmented into metaphyseal shell, proximal diaphysis and mid-diaphysis (Kel-
ly et al. 2014). 3’ RNA-sequencing was performed. We compared loaded and control limbs 
for differentially expressed (DE) genes (EdgeR, FDR<.05) and enriched biological process-
es (Gene Set Enrichment Analysis, FDR<.25).The most genes were DE 3hr post-loading 
(cancellous 869, metaphyseal shell 104, proximal diaphysis 811, mid-diaphysis 1677). At 
each timepoint, the mid-diaphysis had the most DE genes (1hr 2683, 3hr 1677, 24hr 1096, 
1wk 1299), and the metaphyseal shell the least (1hr 15, 3hr 104, 24hr 31, 1wk 90). Overall 
osteoblast-related pathways were enriched while osteoclast-related pathways were reduced 
(Fig). Energy-related pathways were enriched early in cancellous bone (3hr), followed by 
the mid-diaphysis at 24hr (highest strain), and proximal diaphysis at 1wk. Matrix-deposition 
pathways were enriched in the mid-diaphysis at 3hr, proximal diaphysis and cancellous core 
at 24hr, and metaphyseal shell at 1wk. In cortical segments, bone mineralization initiated 
early at the mid-diaphysis and reduced in the proximal diaphysis at 1wk, potentially indicat-
ing completion of mineralization.Cortical bone tissue responses reflect the gradient in load 
magnitude along the tibia: anabolic responses were exhibited early in the highest strain seg-
ment (mid-diaphysis) and later in the lowest strain segment (metaphyseal shell). Cancellous 
bone exhibited earlier anabolic responses compared to the surrounding metaphyseal shell, 
likely due to higher strains in the trabeculae with loading.



12

1034 ASBMR 2019 Annual Meeting

Disclosures: Carolyn Chlebek, None

1034
Osteoclast-Derived Igf1 Is Required for Formation of Pagetic Bone Lesions 
In Vivo *Kazuaki Miyagawa1, Noriyoshi Kurihara1, Jolene J. Windle2, G. David 
Roodman3. 1Medicine/Hematology-Oncology; Indiana University, United States, 
2Human and Molecular Genetics, Virginia Commonwealth University, United 
States, 3Medicine/Hematology-Oncology; Indiana University, Roudebush VA 
Medical Center, United States

We showed that osteoclasts (OCLs) expressing measles virus nucleocapsid protein 
(MVNP) from Paget’s disease (PD) patients and mice with MVNP targeted to OCLs using 
the Trap promoter (MVNP-mice), express high levels of IL-6, Igf1 and ephrinB2. Further, 
the high OCL-derived IL-6 levels induced Igf1 and ephrinB2 in OCLs and EphB4 on os-
teoblasts (OBs) to increase OB differentiation in vitro. However, OCL-derived Igf1’s role 
in PD and normals in vivo is unclear. Therefore, we generated WT and MVNP mice lack-
ing Igf1 in OCLs by crossing MVNP mice to Trap-Cre(+)/Igf1flox/flox mice and generated 
four genotypes: MVNP/Trap-Cre(+)/Igf1flox/flox (MVNP/Igf1-cKO), MVNP/Trap-Cre(-)/
Igf1flox/flox (MVNP), Trap-Cre(+)/Igf1flox/flox (Igf1-cKO) and Trap-Cre(-)/Igf1flox/flox 
(WT) mice. Pagetic-like bone lesions (PDLs) in 12-month-old MVNP mice were detected 
by mCT and confirmed histologically. PDLs were seen in vertebrae, femurs and/or tibias in 
40% of MVNP mice. PDLs were not seen in other genotypes. BV/TV of femurs with PDLs 
was increased 2-fold vs. femurs from MVNP mice without PDLs or WT mice (p<0.05). BV/
TV of MVNP/Igf1-cKO femurs was decreased 80% vs. MVNP mice with PDLs, and was 
decreased 55% vs. BV/TV in all MVNP mice tested. Notably, BV/TV was also decreased in 
Igf1-cKO vs. WT mice and was similar to MVNP/Igf1-cKO mice. Cortical bone parameters 
in the mid-shaft of femurs were similar in the 4 mouse genotypes. Thus, OCL-derived Igf1 
mainly affected trabecular bone formation by increasing OCL/OB numbers and surfaces, 
since these parameters were decreased by 40% in MVNP/Igf1-cKO and Igf1-cKO mice 
vs. MVNP and WT mice respectively (p<0.05). MVNP mice with PDLs also had increased 
OCL/OB numbers per mm2 vs. MVNP mice without PDLs. Importantly, increased levels 
of ephrinB2 and EphB4 were detected by IHC inOCLs/OBs in MVNP mice vs. WT and 
MVNP/Igf1-cKO, and were not detected in OCLs/OBs of Igf1-cKO mice. Surprisingly, eph-
rinB2 and EphB4 staining of OCLs/OBs in MVNP mice with or without PDLs was similar. 
Further, OCLs from MVNP and MVNP/Igf1-cKO mice expressed increased IL-6 levels vs. 
WT and Igf1-cKO mice. However, when these OCLs were co-cultured with WT OBs, eph-
rinB2/EphB4 levels were only up-regulated in OCLs/OBs of MVNP but not from MVNP/
Igf1-cKO mice. These results suggest that OCL-derived Igf1 increases bone formation in PD 
by enhancing bidirectional signaling through increased ephrinB2/EphB4 in vivo, and that 
OCL-derived Igf1 also contributes to normal bone remodeling.

Disclosures: Kazuaki Miyagawa, None

1035
Lrp4 mediates bone mass and mechanotransduction through interaction 
with sclerostin in vivo *Whitney Bullock1, April Hoggatt1, Daniel Horan1, 
Andrew Elmendorf1, Amy Sato1, Teresita Bellido1, Fredrick Pavalko1, Alexander 
Robling1, Gabriela Loots2. 1Indiana University, United States, 2Lawrence 
Livermore National Laboratory, United States

Wnt signaling plays a key role in regulating bone modeling and remodeling. In vitro 
studies suggest that sclerostin’s inhibitory action on the Lrp5/6 Wnt co-receptors is facilitat-
ed by the membrane-associated receptor Lrp4. We explore this mechanism in vivo using an 
Lrp4 R1170W knockin mouse model (Lrp4KI), which was generated based on a published 
mutation in patients with high bone mass (HBM). Lrp4KI mice have an HBM phenotype 
(assessed by DXA, µCT, and pQCT), including increased bone strength and formation rates 
(assessed by mechanical testing and histomorphometry). At 18 weeks of age, Lrp4KI mice 
increased whole body BMD ~30%. Further analysis of the individual bone compartments 
in distal femurs showed increased trabecular BV/TV, trabecular number, and cortical thick-
ness. Additionally, the high bone mass phenotype is observed in the lumber spine and skull. 
Surprisingly, testing of muscle function in vivo revealed compromised properties (reduced 
maximum torque) in Lrp4KI mice. Overexpression of a Sost transgene in bone tissue had 
osteopenic effects in Lrp4 WT but not Lrp4 KI mice. Conversely, inhibition of sclerostin had 
blunted osteoanabolic effects in Lrp4KI mice as compared to WT mice. Four weeks of treat-
ment with sclerostin antibody (Scl-Ab) increased whole body BMD significantly compared 
to saline treatment in both WT and Lrp4KI female mice, but the antibody-induced BMD 
gain exhibited by Lrp4KI mice was only about half of that exhibited by WT mice (263% in 
WT mice, 111% in Lrp4KI mice). Four-week Scl-Ab treatment increased bone formation 
parameters significantly in WT mice but not in Lrp4KI mice. In a model of disuse-induced 
bone wasting, Lrp4KI mice exhibit significantly less bone loss than WT mice. The paralyzed 
limb of WT mice lost ~10% BMD over 4 weeks of muscle paralysis, but Lrp4KI mice did 
not lose BMD in response to Botox. In summary, mice harboring the Lrp4 R1170W missense 
mutation recapitulate the human HBM bone phenotype, are less sensitive to both increased 
and decreased sclerostin levels, and are protected from disuse-induced bone loss. Lrp4 is an 
attractive target for pharmacological targeting aimed at increasing bone mass and preventing 
bone loss due to disuse or inactivity.

Disclosures: Whitney Bullock, None
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1036
Burosumab resulted in better clinical outcomes than continuation with 
conventional therapy in younger and older children with X-linked 
hypophosphatemia *Erik Imel1, Michael P. Whyte2, Craig Munns3, Anthony A. 
Portale4, Leanne Ward5, Ola Nilsson6, Jill H. Simmons7, Raja Padidela8, Noriyuki 
Namba9, Hae Il Cheong10, Wolfgang Högler11, Meng Mao12, Chao-Yin Chen12, 
Alison Skrinar12, Javier San Martin12, Francis Glorieux13. 1Indiana University 
School of Medicine, United States, 2Shriners Hospitals for Children, United States, 
3The Children’s Hospital at Westmead, Australia, 4University of California, San 
Francisco, United States, 5University of Ottawa, Canada, 6Karolinska Institutet, 
Sweden, 7Vanderbilt University School of Medicine, United States, 8Royal 
Manchester Children’s Hospital, United Kingdom, 9Osaka Hospital, Japan 
Community, Healthcare Organization and Osaka University Graduate School of 
Medicine, Japan, 10Seoul National University Children’s Hospital, Republic of 
Korea, 11Johannes Kepler University Linz, Austria, 12Ultragenyx Pharmaceutical 
Inc., United States, 13Shriners Hospitals for Children-Canada, McGill University, 
Canada

In children with X-linked hypophosphatemia (XLH), excess circulating FGF23 caus-
es hypophosphatemia with consequent rickets, skeletal deformities, and impaired growth 
and mobility. We reported that compared to continuation with conventional therapy (oral 
phosphate and active vitamin D [Pi/D]), switching to treatment with burosumab, a fully 
human monoclonal antibody against FGF23, resulted in significantly greater improvement 
in phosphate homeostasis, rickets severity, lower limb deformity, growth, and mobility in 
children with XLH. Here, we report a secondary analysis from the Phase 3 Study CL301 
(NCT02915705), comparing efficacy and safety of switching to burosumab versus contin-
ued Pi/D in children with XLH < and >=5 years-old.Sixty-one children with XLH (1-12 
years-old) were randomized 1:1 after a 7-day Pi/D washout to receive burosumab starting at 
0.8 mg/kg SC Q2W or resume Pi/D titrated by their investigator. Eligibility criteria includ-
ed Rickets Severity Score >=2.0 despite prior Pi/D treatment. Healing of rickets (primary 
endpoint) was assessed by radiologists blinded to treatment using the Radiographic Global 
Impression of Change (RGI-C) at Week 40. Lower limb deformity and growth were assessed 
at Week 64. Burosumab showed significantly greater improvement in RGI-C global score, 
RGI-C lower limb deformity score, and standing height Z-score than Pi/D; results were 
similar in subjects <5 and >=5 years-old (Table). The magnitude of improvement for the 
burosumab group over the Pi/D group in the overall study was similar for the sub-group 
analysis for these outcomes, except for growth. The LS mean difference between treatments 
in change in height Z-score in children <5 years-old (0.20) was nearly double that in those 
>=5 years-old (0.09). Dental adverse events (AEs) and AEs of interest identified from pre-
vious burosumab trials, including hypersensitivity and injection site reactions, were more 
frequent with burosumab, and were mild to moderate in severity overall. Three serious AEs 
occurred per group, all unrelated to treatment, and resolved. No discontinuations occurred.
In conclusion, compared to continuation with Pi/D, burosumab demonstrated greater im-
provement in rickets, bowing, and growth in children with XLH, regardless of age group. 
Additionally, the greater improvement in standing height Z-score with burosumab compared 
to Pi/D in subjects <5 years-old suggests early treatment with burosumab compared to Pi/D 
may benefit growth.

Disclosures: Erik Imel, Ultragenyx Pharmaceutical Inc., Grant/Research Support, 
Ultragenyx Pharmaceutical Inc., Consultant, Ultragenyx Pharmaceutical Inc., Other 
Financial or Material Support

1037
Continued Improvement in Clinical Outcomes with Long-term Burosumab, 
a Fully Human Anti-FGF23 Monoclonal Antibody: Results from a 3-year, 
Phase 2, Clinical Trial in Children with X-Linked Hypophosphatemia 
(XLH) *Thomas O. Carpenter1, Wolfgang Högler2, Erik A. Imel 3, Anthony A. 
Portale4, Annemieke Boot5, Agnès Linglart6, Raja Padidela7, William Van’t Hoff8, 
Meng Mao9, Alison Skrinar9, Mary Scott Roberts9, Javier San Martin9, Michael P. 
Whyte10. 1Yale University School of Medicine, United States, 2Johannes Kepler 
University Linz, Austria, 3Indiana University School of Medicine, United States, 
4University of California, San Francisco, United States, 5University of Groningen, 
Netherlands, 6APHP Hôpital Bicêtre Paris Sud, France, 7Royal Manchester 
Children’s Hospital, United Kingdom, 8Great Ormond Street Hospital, United 
Kingdom, 9Ultragenyx Pharmaceutical Inc., United States, 10Shriners Hospitals 
for Children and Washington University School of Medicine, United States

In children with XLH, excess FGF23 causes hypophosphatemia with consequent rick-
ets, skeletal deformities, and impaired growth and mobility. We previously reported that 
burosumab improved phosphate homeostasis and rickets in children with XLH. Here, we 
report the end-of-study findings from this Phase 2 Study CL201 (NCT02163577).Fifty-two 
children with XLH (5-12 years old, Tanner <= 2) were randomized 1:1 to receive subcuta-
neous burosumab every 2 (Q2W) or 4 (Q4W) weeks for 64 weeks. All subjects entered the 
long-term extension period at Week 64, in which the Q4W group switched to Q2W, and 
completed the study (>=160 Weeks).After the Q4W group switched to Q2W at Week 64, re-
sults between groups were similar by Week 88 and are combined for the Week 160 analysis. 
Nearly all (96%, 50/52) subjects achieved a normal serum phosphorus level (3.2-6.1 mg/
dL) by Week 160. Decreases in total Rickets Severity Score seen at Week 64 were main-
tained; LS mean (+/- SE) change from baseline to Week 160 was -0.9 (+/- 0.1) (p<0.0001) 
in the 42 subjects with open growth plates (11 had closed growth plates at distal femur and 
proximal tibia). Improvement in the Radiographic Global Impression of Change (RGI-C; 
N=42) global score observed at Week 88 (+1.6 +/- 0.1) was maintained at Week 160 (+1.7 
+/- 0.1, p<0.0001). RGI-C lower limb deformity score continued to improve (Week 88: +0.6 
+/- 0.1, p<0.0001; Week 160: +1.1 +/- 0.1, p<0.0001). Standing height Z-score continued to 
improve and the percent predicted (for age and sex) distance walked in the 6-minute Walk 
Test observed at Week 64 was maintained through Week 160. Sports/Physical functioning 
and Pain/Comfort scores significantly improved from below normal at baseline to within 
the normal range at Week 160 (both p<0.0001). One subject had 2 AEs (fever/muscle pain 
at Week 48 and headache at Week 182) classified as serious due to brief hospitalization 
and both resolved within a week. Other AEs were generally mild to moderate in severity. 
At Week 160, the change from baseline in nephrocalcinosis score was 0 in 39 subjects, +1 
in 9 subjects, +2 in 1 subject, and -1 in 3 subjects. No noteworthy changes in serum calci-
um or parathyroid hormone occurred. No subject developed hyperphosphatemia.Long-term 
burosumab in children with XLH was associated with continued improvement in rickets, 
leg deformities, growth, and pain scores, as well as sustained improvement in mobility and 
normalization of phosphate homeostasis.

Disclosures: Thomas O. Carpenter, Nutricia, Consultant, Ultragenyx Pharmaceutical 
Inc., Grant/Research Support, Inozyme, Consultant, Clementia, Consultant, Amgen, Grant/
Research Support, Nutricia, Grant/Research Support, Ultragenyx Pharmaceutical Inc., 
Consultant
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1038
18F-NaF PET/CT in Forty-four Patients with Fibrodysplasia Ossificans 
Progressiva Uncovers Highly-prevalent, Multifocal, Metabolically-Active 
Heterotopic Ossification, Largely Disassociated from Flare-ups *Esmée 
Botman1, J. Coen Netelenbos1, E. Marelise W. Eekhoff1, Eduardo Forleo Neto2, 
Gary Herman2, Scott J. Mellis2, Melissa Simek-Lemos2, Andrew J. Rankin2, 
Dinko González Trotter2, Pieter G.H.M. Raijmakers3, Maqsood Yaqub3, Adriaan 
A. Lammertsma3, Aris N. Economides4, Eduardo Forleo Neto5, Gary Herman5, 
Scott J. Mellis5, Melissa Simek-Lemos5, Andrew J. Rankin5, Dinko González 
Trotter5. 1Amsterdam UMC, Vrije Universiteit Amsterdam, Department of 
Internal Medicine section Endocrinology, Amsterdam Bone Center, Amsterdam 
Movement Sciences, the Netherlands, Netherlands, 2Regeneron Pharmaceuticals, 
Inc., New York, United States of America , United States, 3Amsterdam UMC, 
Vrije Universiteit Amsterdam, Department of Radiology and Nuclear Medicine, 
the Netherlands, Netherlands, 4Regeneron Pharmaceuticals, Inc., New York, 
United States of America, United States, 5Regeneron Pharmaceuticals, Inc., New 
York, United States of America , Netherlands

FOP is an autosomal-dominant genetic disorder characterized by progressive and cu-
mulative heterotopic ossification (HO) of select skeletal muscles, ligaments, and tendons, 
resulting in the fixation of joints, progressive immobility, and premature death. Some HO 
events are preceded by episodes of significant local tissue inflammation called flare-ups. 
While it is recognized that FOP may sometimes progress in the absence of flare-ups (Pi-
gnolo 2016), the extent to which progression of HO occurs independently of flare-up is 
unknown. 18F-NaF PET has been used to visualize actively-forming heterotopic bone in 
both human and mouse FOP and to discriminate growing lesions from ones that are qui-
escent (Botman 2019, Upadhyay 2017). Furthermore, in FOP mice, 18F-NaF PET has 
been a useful biomarker of disease activity that showed the effect of REGN2477, an an-
ti-Activin A monoclonal antibody on halting ongoing HO (Hatsell 2015).We describe the 
prevalence, multiplicity, and flare-up correlates of active HO in FOP by analyzing baseline 
18F-NaF PET/CT imaging data from LUMINA-1, a multi-center safety and efficacy study of 
REGN2477 (NCT03188666). Adult patients with genetically confirmed FOP were enrolled 
and assessed at baseline for demographics (age, sex, ethnicity, mutation), CAJIS score (Ka-
plan 2017), physical examination and static whole-body 18F-NaF PET/CT.41/44 (93%) of 
patients displayed heterotopic, high-intensity lesions indicative of metabolically-active HO. 
Metabolically-active lesions were observed in patients with both classical and non-classical 
mutations. Whereas, over 70% of patients showed two or more active lesions, only 3 of 41 
patients demonstrated flare-up within 7 days of the baseline 18F-NaF PET/CT. Moreover, 
in two of these patients, the site of active HO was not coincidental with the site of clinical-
ly diagnosed flare-up.This systematic investigation, using new and sensitive methodology, 
indicates that HO is usually active, multifocal and disassociated from clinically diagnosed 
flare-ups. The high prevalence of such lesions implies that therapeutic interventions should 
be directed towards continuous pathology, in addition to episodic (such as flare-up) patholo-
gy. While these cross-sectional data represent significant new insights into the natural history 
of FOP, we await longitudinal results to further evaluate the natural history and imaging cor-
relates of HO as well as its response to monoclonal antibody therapy directed at Activin A.

Disclosures: Esmée Botman, None

1039
Evolution of early Paget’s disease in SQSTM1 mutation carriers: baseline 
analysis of the ZiPP study *Owen Cronin1, Deepak Subedi1, Laura Forsyth1, 
Kirsteen Goodman1, Steff Lewis1, Catriona Keerie1, Allan Walker1, Mary 
Porteous1, Stuart Ralston1, Roseanne Cetnarskyj2, Ranganath Lakshminarayan3, 
Peter Selby4, Geeta Hampson5, Rama Chandra6, Shu Ho7, Jon Tobias8, Stephen 
Young-MIn9, Malachi McKenna10, Rachel Crowley10, William Fraser11, Jonathan 
Tang11, Luigi Gennari12, Rannucio Nuti12, Maria Luisa Brandi13, Javier Del Pino 
Montes14, Jean-Pierre Devogelaer15, Anna Durnez16, Giancarlo Isaia17, Marco di 
Stefano17, Nuria Guanabens18, Josep Blanch19, Markus Seibel20, John Walsh21, 
Mark Kotowitz22, Geoffrey Nicholson23, Emma Duncan23, Gabor Major24, Anne 
Horne25, Nigel Gilchrist26. 1University of Edinburgh, United Kingdom, 2University 
of Dundee, United Kingdom, 3University of Liverpool, United Kingdom, 
4University of Manchester, United Kingdom, 5St Thomas Hospital, United 
Kingdom, 6KIng’s College Hospital, United Kingdom, 7Robert Jones and Agnes 
Hunt Orthopaedic Hospital, United Kingdom, 8University of Bristol, United 
Kingdom, 9Queen Alexandra Hospital, United Kingdom, 10University College 
Dublin, Ireland, 11University of East Anglia, United Kingdom, 12University of 
Siena, Italy, 13University Hospital of Careggi, Italy, 14University of Salamanca, 
Spain, 15Clinic Universitaire Saint-Luc, Belgium, 16Clinic Universitaires Saint-
Luc, Belgium, 17University of Turin, Italy, 18University of Barcelona, Spain, 
19Hospital del Mar, Spain, 20Concord Hospital, Australia, 21University of Western 
Australia, Australia, 22Barwon Health, Australia, 23University of Queensland, 
Australia, 24Royal Newcastle Centre, Australia, 25University of Auckland, New 
Zealand, 26Princess Margaret Hospital, Australia

Objectives: People who carry mutations in the SQSTM1 gene are thought to be at risk 
of developing Paget’s disease of bone but there is little information on the age at which 
the disease develops or the clinical characteristics of disease in these individuals. Methods: 
We evaluated the demographic characteristics, results of radionuclide bone scan examina-
tions and serum total alkaline phosphatase (ALP) concentrations in asymptomatic SQSTM1 
mutation carriers who took part in the zoledronic acid in the prevention of Paget’s disease 
(ZiPP) study. Results: Data were available on 222 individuals of whom 122 (54.9%) were 
female with an average (+/-SD) age of 50.1+/- 9.1 years. Twelve different SQSTM1 muta-
tions were observed but the most common was P392L which was present in 141/222 (63.8%) 
subjects. Radionuclide bone scan examination revealed abnormalities consistent with early 
PDB in 19 subjects (8.7%). The disease was predominantly monostotic (11/19) and the most 
commonly affected sites were the spine and pelvis. Participants with lesions were signifi-
cantly older than those with no lesions (54.1 +/- 8.8 vs.49.8 +/- 9.0, p=0.045). Serum con-
centrations of total ALP were significantly higher in those with lesions (0.61 +/- 0.18 vs.0.89 
+/- 0.42; p<0.001) but 13/19 (68.9%) of individuals with lesions had normal ALP values. 
Conclusions:. We conclude that that SQSTM1 mutations are a strong risk factor for PDB em-
phasising the importance of considering genetic testing for SQSTM1 variants in people with 
a family history of the disease. Although the disease is clinically silent in the early stages it’s 
likely that some individuals will go into develop clinical signs and symptoms in the fullness 
of time emphasising the important of enhanced surveillance in this subject group.

Disclosures: Owen Cronin, None

1040
Setrusumab for the Treatment of Adults with Osteogenesis Imperfecta: 
6-Month Data from the Open-Label Treatment Arm of the Phase 2b 
ASTEROID Study *Bettina M Willie1, Elizabeth A Zimmermann1, Francis 
H Glorieux1, Ian Hodgson2, Anthony Hall2, Alistair MacKinnon2, Muhammed 
K Javaid3, Jay Shapiro4. 1Shriners Hospital for Children, Canada, 2Mereo 
BioPharma Group plc, United Kingdom, 3Medical Sciences Division, University 
of Oxford, United Kingdom, 4Kennedy Krieger Institute, United States

PurposeOsteogenesis imperfecta (OI) is a rare heritable disorder characterized by re-
duced bone mass and bone fragility. Setrusumab (BPS804) is a fully human recombinant 
monoclonal antibody that binds to sclerostin, a key negative regulator of bone formation. 
In a previous 21-week phase 2a study, setrusumab increased areal bone mineral density 
(aBMD) of the lumbar spine and stimulated bone formation in nine adults with OI, relative to 
five untreated controls. Here, we report 6-month interim data from the open-label arm of the 
phase 2b ASTEROID study, assessing the effects of setrusumab in OI.MethodsASTEROID 
is an ongoing, randomized, double-blind, dose-finding study in adults with type I, III or IV 
OI treated with monthly intravenous infusions of setrusumab at doses of three different dose 
levels, with a 12-month open-label arm in which patients receive the highest dose (Clinical-
Trials.gov: NCT03118570). The 6-month interim analysis of data from the open-label arm 
assessed the efficacy of setrusumab in this setting. Bone mass was evaluated using high-res-
olution peripheral quantitative computed tomography (HRpQCT) for trabecular volumetric 
BMD (Tb vBMD) of the radius at baseline (BL), Month (M) 3 and M6, and with dual X-ray 
absorptiometry (DXA) at BL and M6 for aBMD of the lumbar spine.ResultsThe ASTEROID 
study has enrolled 112 patients, with 21 patients included in the open-label arm. A total of 
102 patients have been treated for more than 6 months, including 33 for 12 months, and 9 
patients have discontinued. To date, headache has been the most frequently reported adverse 
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event (AE) and no drug-related cardiovascular AEs have occurred.Interim results from the 
open-label arm showed that mean Tb vBMD of the radius increased by 1.4% from BL to 
M3 (n = 12) and by 3.2% from BL to M6 (n = 11; Table). Mean aBMD of the lumbar spine 
increased by 3.5% from BL to M6 (n = 12).ConclusionIn the open-label arm of ASTER-
OID, increases in bone mass were observed in adults with OI after 6 months of setrusumab 
therapy when evaluated with HRpQCT and DXA. These results compare favourably with 
increases in Tb vBMD at 12–24 months in patients with osteoporosis receiving alendronate, 
teraparitide or denosumab. These promising results suggest setrusumab may have potential 
as a therapy for patients with OI or other conditions involving low bone mass. 12-month 
results are expected by the end of 2019.

Disclosures: Bettina M Willie, Mereo BioPharma, Grant/Research Support, Mereo 
BioPharma, Novartis, Amgen, Other Financial or Material Support, Mereo BioPharma, 
Consultant

1041
Lipocalin-2 Regulates FGF23 Production in Chronic Kidney Disease 
*Guillaume Courbon1, Connor Francis1, Claire Gerber1, Samantha Neuburg1, 
Maralee Capella1, Xueyan Wang1, Aline Martin1, Valentin David1. 1Division 
of Nephrology and Hypertension and Center for Translational Metabolism and 
Health, Northwestern University, United States

Production of fibroblast growth factor 23 (FGF23) is increased during chronic kidney 
disease (CKD) progression and associated with left ventricular hypertrophy (LVH), cardiac 
failure, and mortality. Lcn2, encoding a pro-inflammatory and iron-shuttling molecule, is 
the topmost expressed gene in the kidneys of the Col4a3KO mouse model of CKD, which 
results in elevated levels of circulating Lcn2. Serum Lcn2 and FGF23 levels are strongly 
correlated, suggesting that Lcn2 might control FGF23 production. Here, we investigated 
the role of Lcn2 in FGF23 regulation in health and CKD.First, we injected WT mice with 
recombinant Lcn2 and measured serum FGF23 levels. Then, we crossed Lcn-2KO mice 
with Col4a3KO (CKD) mice and analyzed the renal and cardiac functions of WT, Lcn-2KO, 
CKD, and CKD/Lcn-2KO littermates at 23 weeks of age. We next exposed WT and Lcn-
2KO mice to 3 established models of FGF23 induction- acute inflammation, a low iron diet 
or a high phosphate diet- to identify if Lcn2 mediates the increase in FGF23 in response to 
these FGF23 stimuli. In addition, we tested whether Lcn2 directly controls Fgf23 transcrip-
tion in osteoblast cultures.Administration of Lcn2 to healthy mice increased mRNA and 
serum FGF23 levels by 3-fold. As previously shown, mice with advanced CKD displayed 
impaired kidney function, increased levels of serum Lcn2, hyperphosphatemia, increased 
bone and serum FGF23, anemia, hypertension, LVH and reduced lifespan. Deletion of Lcn-
2 in CKD mice partially improved kidney function and prevented hypertension. Compared 
to CKD mice, CKD/Lcn-2KO mice had normal levels of serum iron, ferritin and transferrin 
saturation. Importantly, CKD/Lcn-2KO mice displayed 90% reductions in Fgf23 mRNA 
and serum FGF23 levels (p<0.05) and did not develop LVH. CKD/Lcn-2KO mice lived 
significantly longer than CKD littermates (+6.7 weeks, i.e. +30%, p<0.05). As expected, 
serum FGF23 levels increased in WT mice in response to acute inflammation, low iron diet 
and high phosphate diet. Interestingly, Lcn-2 deletion only prevented FGF23 elevations in 
response to acute inflammation. Finally, we showed that Lcn2 increased Fgf23 transcription 
in cultured osteoblasts and we identified cAMP / PKA signaling as a pathway mediating 
the stimulation of FGF23 by Lcn2.Our results show that Lcn2 is an important regulator of 
FGF23 production in CKD that might mediate FGF23 response to inflammation.

Disclosures: Guillaume Courbon, None

1042
Stimulation of Piezo1 by Mechanical Loading Promotes Bone Anabolism 
*Xuehua Li1, Li Han1, Intawat Nookaew1, Erin Mannen1, Maria Almeida1, Jinhu 
Xiong1, Matthew Silva2. 1University of Arkansas for Medical Sciences, United 
States, 2Department of Orthopaedics Washington University, United States

Osteocytes buried in the bone matrix are thought to sense changes in mechanical load 
and orchestrate bone resorption and formation. Several lines of evidence suggest that cal-
cium channels are involved in mechanosensation in osteocytes. However, a definitive role 
for a specific calcium channel in the response of the skeleton to mechanical loading has 
not been demonstrated. To identify calcium channels involved, we compared gene expres-
sion profiles of the osteocytic cell line MLO-Y4 under static and fluid-flow conditions by 
RNA-seq. Of the 78 calcium channel transcripts detected in MLO-Y4 cells, Piezo1 was the 
most abundant. In addition, its expression and activity were increased by fluid shear stress. 
Moreover, knock-down of Piezo1 blunted the response of MLO-Y4 cells to fluid-flow. We 
then determined the role of Piezo1 in mice by deleting the gene using a Dmp1-Cre transgene. 
Mice lacking the Piezo1 gene in Dmp1-Cre expressing cells, hereafter referred to as CKO 
mice, exhibited normal body weight but low bone mineral density at 5, 8, and 12 weeks of 
age compared to littermate controls. Micro-CT analysis revealed decreased cortical thick-
ness, periosteal circumference, and endocortical circumference in CKO mice at 12 weeks 
of age. In contrast, femoral length was not affected by Piezo1 deletion. Cancellous bone 
mass in the femur and vertebra were also decreased in CKO mice. Biomechanical testing 
by 3-point bending showed reduced stiffness and ultimate force in the femurs of CKO mice. 
Bone formation rate and osteoblast number were decreased, and osteoclast number was 
increased, in cancellous bone of CKO mice. Consistent with these cellular changes, gene 
expression analysis revealed that Wnt1, a stimulator of bone formation, was downregulated, 
whereas RANKL expression was increased, in CKO mice. We next determined whether 
Piezo1 is required for loading induced bone formation and found that the skeletal response 
to anabolic loading was blunted in CKO mice. Stimulation of Piezo1 by the small molecule 
agonist Yoda1 was sufficient to replicate the effects of fluid flow on osteocytes. Importantly, 
administration of Yoda1 to adult mice increased bone mass, mimicking the anabolic effect of 
loading on bone. Our results demonstrate that Piezo1 is essential for the skeletal response to 
changes in mechanical load and identify a novel target for anabolic bone therapy.

Disclosures: Xuehua Li, None

1043
Lipocalin 2: a possible target in DMD-induced bone loss. *Marco Ponzetti1, 
Argia Ucci1, Antonio Maurizi1, Annamaria Teti1, Nadia Rucci1. 1University of 
L’Aquila, Department of biotechnological and applied clinical sciences, Italy

Lipocalin 2 (Lcn2) is an adipokine linked to bone and energy metabolism. Its se-
rum levels directly correlate to mechanical unloading and inflammation, both hallmarks 
of Duchenne Muscular Dystrophy (DMD). We therefore investigated the role of Lcn2 in 
muscle failure-induced bone loss, using the MDX mouse model of DMD. We found in-
creased Lcn2 serum levels in MDX mice at 1(1.72-fold,p=0.006), 3 (1.98-fold,p=0.0049), 6 
(1.42-fold,p=0.002) and 12 (2.06-fold,p=0.01) months of age. Consistently, Lcn2 mRNA was 
higher in MDX versus WT diaphragm (2.93-fold,p=0.014), quadriceps (2.8-fold,p=0.024), 
soleus (2.38-fold,p=0.042) and extensor digitorum longus (5.7-fold,p=0.005) muscles. 
Immunohistochemistry confirmed this and also showed that Lcn2 is mainly expressed 
by mononuclear cells in diaphragm and quadriceps, although positive muscle fibers were 
also observed. Based on these results, we ablated Lcn2 in MDX mice by cross-breeding 
them with Lcn2KO mice (MDXxLcn2KO, dMUT) and analysed their bone and mus-
cle phenotype. MicroCT analyses showed higher trabecular Bone volume/Tissue volume 
(BV/TV) % (1.72-fold,p=0.0034) and number (1.61-fold,p=0.0056) in dMUT mice com-
pared to MDX, likely due to reduced bone resorption, evaluated by serum CTx (0.37-fold, 
p=0.0026). Similar results were found at 6-month-old-mice, although also osteoblast num-
ber (Ob.N) was increased in dMUT, compared to MDX (1.3-fold, p=0.032). Intriguingly, 
3-month-old dMUT mice had higher muscle strength, evaluated by grip strength meter, 
(1.4-fold,p<0.0001). This was consistent with the fact that dMUT had increased intact mus-
cle fibres (1.6-fold,p=0.0019) and strongly reduced serum creatine kinase levels, which indi-
cates reduced muscle damage (0.097-fold,p<0.0001). Similar results were found in 6-month-
old mice, where also quadriceps fibrosis was reduced (0.61-fold, p=0.0078). To strengthen 
these results, we inhibited Lcn2 by treating 2-month-old MDX mice with a Lcn2-blocking 
monoclonal antibody, which increased Tb.BV/TV (+22%,p=0.01), and reduced osteoclast 
surface/bone surface (0.58-fold, p=0.02) compared to MDX treated with irrelevant IgGs. 
On the muscle side, grip force was increased (1.2-fold,p=0.006) and diaphragm fibrosis was 
reduced (0.62-fold,p=0.0378) by the Lcn2-mAb. Increased BV/TV was also observed when 
treating 2-week-old MDX (+15%,p=0.0095) to simulate a preventive treatment. These re-
sults point at Lcn2 as a possible target in DMD-induced bone and muscle wasting in the 
MDX mouse model of DMD.

Disclosures: Marco Ponzetti, None
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EPO and HIF-PHDi in treating CKD-related anemia and control of 
circulating FGF23 *Megan L. Noonan1, Erica L. Clinkenbeard1, Pu Ni1, 
Samantha P. Tippen1, William R. Thompson1, Matthew R. Allen1, Kenneth E. 
White1. 1Indiana University School of Medicine, United States

The phosphaturic hormone FGF23 is an important factor in the common disorder chron-
ic kidney disease-mineral and bone disorder (CKD-MBD), with high blood concentrations 
associated with increased odds for patient mortality (>6-fold). Our lab has identified anemia 
as a potent driver of FGF23 expression. Patients with CKD ultimately develop anemia as the 
kidneys lose the ability to produce erythropoietin (EPO), in parallel with mineral metabolism 
deficits. Our goal was to investigate EPO, and HIF-PHDi (hypoxia-inducible factor prolyl 
hydroxylase inhibitors) currently in clinical trials that elevate endogenous EPO, for effects 
on anemia-dependent FGF23 levels and downstream mineral metabolism in a murine model 
of CKD. We hypothesized that mitigating anemia through either EPO or HIF-PHDi treat-
ment would reduce circulating bioactive, ‘intact’ FGF23 (‘iFGF23’), thereby improving the 
pathogenic manifestations of CKD. Using a novel murine inducible stem cell line (MPC2), 
we showed that the HIF-PHDi FG-4592 (Roxadustat) directly induced Fgf23 mRNA when 
differentiated into osteoblast-like cells (8 to16-fold, p<0.01). Additionally, FG-4592 injec-
tion dose-dependently increased iFGF23 2 to 9-fold (p<0.05) in wild type (WT) mice with 
normal renal function. To determine the effects in CKD, mice were placed on a casein con-
trol or adenine (0.2%) diet to induce CKD, which resulted in markedly elevated iFGF23, 
hyperphosphatemia, hyperparathyroidism, and anemia. Separate cohorts were treated with 
either recombinant EPO (50U/g) or FG-4592 (70mg/kg). iFGF23 was significantly elevated 
(70-fold, p<0.01) in saline-treated CKD mice compared to controls. In CKD mice, EPO 
treatment improved total serum iron (p<0.01), and FG-4592 treatment led to marked induc-
tion of serum EPO (p70%; p<0.05) in the CKD mice with EPO or FG-4592 administration, 
demonstrating that anemia is a primary driver of FGF23 in CKD. These treatments were 
also associated with a reduction in renal expression of fibrosis and inflammation markers. As 
expected with elevated iFGF23 in CKD mice, Cyp24a1 mRNA increased (p<0.01), favoring 
low 1,25D. In contrast, both EPO and FG-4592 significantly enhanced Cyp27b1 (p<0.05) 
and suppressed Cyp24a1 (p<0.01) mRNAs in CKD mice, suggesting improved 1,25D syn-
thesis. Collectively, these results support that treatment for anemia, via EPO or HIF-PHDi 
administration, may lower FGF23 during CKD leading to improved outcomes.

Disclosures: Megan L. Noonan, None

1045
DAB, An FDA-approved Drug, Protects against Osteoarthritis through 
BIG2 Mediated Regulation of TNFα and IL-1β Signaling *Wenyu Fu1, Shuya 
Wang1, Ronghan Liu1, Wenhao Song1, Chuanju Liu1. 1New York University 
Medical Center, United States

Osteoarthritis (OA) is a disabling, degenerative disease that involves the pathological 
changes in all of the joint tissues. The inflammatory environment surrounding these tissues 
is believed to fundamentally underlie OA pathogenesis and may therefore hold a key to 
treatment. Among the inflammatory cytokines, the greatest importance is attributed to Il-
1β and TNFα. Effective disease modifying treatments for OA are not currently available. 
Moreover, it usually takes an average of 15 years and $800 millions to bring a new drug to 
market. Therefore we adopted a strategic approach involving the repurposed use of clinically 
approved drugs. Briefly, a drug library containing 1046 FDA-approved drugs was initially 
screened using NF-κB-bla stable cell line in which NF-κB beta-lactamase reporter gene 
was stably integrated, and 3 drugs that could inhibit both IL-1β and TNFα activated NF-κB 
activity were isolated. After the second screening by transfecting human chondrocytes with 
NF-κB luciferase reporter gene and excluding the drugs with severe side effects, one drug, 
with the strongest inhibition of IL-1β and TNFα signaling, was isolated and referred to as 
DAB. Comprehensive in vitro studies revealed that DAB inhibited IL-1β- and TNFα-activat-
ed signaling, downstream molecules and catabolic activities in human chondrocytes. More 
importantly, DAB effectively protected against OA progression and reduced OA related pain 
in both DMM and ACLT OA models. Biochemical co-purification using DAB-conjugated 
magnetic beads and accompanied LC-MS/MS led to the identification of Brefeldin A-inhib-
ited guanine nucleotide-exchange protein 2 (BIG2) as a novel target of DAB, which was 
further validated using drug affinity responsive target stability assay. Further mechanistic 
studies demonstrated that DAB enhanced the binding of TNFR to BIG2, resulting in the 
release of membrane TNFR into medium, and in turn the inhibition of TNFα activity. Unlike 
TNFR, IL1R did not bind to BIG2 without DAB, and DAB induced the binding of IL1R to 
BIG2, leading to accelerated IL1R degradation through autophagy. Further, BIG2 deficiency 
abolished DAB’s anti-IL-1β and TNFα activity. As illustrated in Fig. 1, DAB targets BIG2 
to inhibit both IL-1β and TNFα inflammatory pathways through distinct mechanisms. These 
findings suggest that DAB can be repurposed as a novel shared inhibitor of IL-1β and TNFα, 
and may be therapeutic against various these cytokines-associated diseases and conditions, 
particularly OA.

Disclosures: Wenyu Fu, None
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VITamin D and OmegA-3 TriaL (VITAL): Effects of Vitamin D on Bone 
Density, Turnover and Structure *Meryl LeBoff1, Sharon Chou1, Elle Murata1, 
Nancy Cook1, Samia Mora1, I-Min Lee1, Julie Buring1, JoAnn Manson1. 1Brigham 
& Women’s Hospital, United States

Vitamin D deficiency and osteoporosis are major public health problems among old-
er adults. Vitamin D supplements are widely used in the general population to promote 
bone health, but evidence supporting their use is inconclusive. Also, while concentrations 
of 25-hydroxyvitamin D [25(OH)D], bound to proteins, are considered the best analyte to 
assess vitamin D status, it is not known from randomized controlled trials (RCTs) whether 
free vitamin D (FVD) levels better predict effects of supplemental vitamin D on bone. To 
fill these knowledge gaps, we tested effects of supplemental vitamin D on bone mineral 
density (BMD), turnover and structure in an ancillary study to the VITamin D and OmegA-3 
Fatty Acids TriaL (VITAL). VITAL is a recently completed RCT of effects of supplemen-
tal vitamin D3 (cholecalciferol, 2000 IU/d) and/or omega-3 fatty acids (fish oil, 1g/d) vs. 
placebo in the prevention of cancer and cardiovascular disease.1,2 VITAL included 25,871 
U.S. men (aged ≥50) and women (aged ≥55) with an oversampling of 5,106 African Amer-
icans, followed for median intervention duration of 5.3 yrs. A sub-cohort of 771 partici-
pants from New England (46.8% women, 53.2% men) on no bone active medications had 
in-person evaluations and BMD measured at the spine, hip and whole body by dual X-ray 
absorptiometry (DXA; Hologic, MA) at baseline and 2-yrs follow-up. In 687 participants, 
bone structure was also assessed at the radius and tibia by peripheral computed tomography 
(XCT 3000; Bone Diagnostics, WI). Baseline characteristics were similar across treatment 
groups. Fifty-four percent of participants had low bone mass (osteopenia) on DXA.3,4 Fast-
ing blood samples, collected at baseline and 2-yrs follow-up, were analyzed for 25(OH)D by 
liquid chromatography-tandem mass spectrometry (Quest Diagnostics), calibrated to CDC 
samples; vitamin D-binding protein and FVD ELISA (Future Diagnostics, Diasource; Wi-
jchen Netherlands); bone turnover markers; calcium and PTH. These studies tested whether 
supplemental vitamin D3 alone vs. placebo improved BMD and/or structure and whether 
baseline and/or changes in FVD were more strongly associated with these measures than 
25(OH)D levels. Effect modification by sex, body mass index, race, and baseline 25(OH)D 
and FVD levels was explored. Findings from this study will be presented for the first time, 
providing positive or informative negative results about effects of supplemental vitamin D 
on bone health in men and women nationwide.

Disclosures: Meryl LeBoff, None
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1047
Subject Characteristics and Changes in Bone Mineral Density After 
Transitioning From Denosumab to Alendronate in the Denosumab 
Adherence Preference Satisfaction (DAPS) Study *David Kendler1, Arkadi 
Chines2, Shuang Huang2, Robert Kees Stad2, Patricia Clark3, Peter R Ebeling4, 
Michael McClung5, Yumie Rhee6, Arkadi Chines7, Shuang Huang7, Robert 
Kees Stad7, Nick Freemantle8. 1University of British Columbia, Canada, 
2Amgen Inc., United States, 3Hospital Infantil de Mexico Federico Gómez and 
National University of Mexico, Mexico, 4Monash University, Australia, 5Oregon 
Osteoporosis Center, United States, 6Yonsei University College of Medicine, 
Republic of Korea, 7Amgen Inc., Switzerland, 8University College London, 
United Kingdom

Purpose: There are limited data on patients transitioning from denosumab (DMAb) to 
bisphosphonates (BPs). The Denosumab Adherence Preference Satisfaction (DAPS) study 
(NCT00518531) reported that alendronate (ALN) could maintain the gains in bone mineral 
density (BMD) achieved with 1 year of DMAb treatment (Freemantle Osteoporos Int 2012). 
Here, we investigate relationships between subject characteristics and their BMD responses 
after transitioning from DMAb to ALN.Methods: DAPS was a 24-month, open-label, ran-
domized, cross-over study designed to compare adherence to 12 months of DMAb treatment 
(60 mg Q6M SC) with ALN (70 mg QW PO) in treatment-naïve postmenopausal women 
with a T-score <=-2.0 to >=-4.0 at the lumbar spine (LS), total hip (TH), or femoral neck 
(FN). BMD was measured at baseline and months (M) 12 and 24. Here we evaluate subjects 
transitioning from DMAb to ALN at M12. A 3% BMD least significant change threshold 
identified subjects who lost, maintained, or gained BMD from M12 to M24 (change <=-
3%, >-3% and <3%, or >=3%, respectively); baseline, M12, and M24 characteristics were 
summarized using descriptive statistics. Results: Of 126 subjects randomized to DMAb, 
115 (91%) transitioned to ALN at M12. At baseline, subjects had a mean age of 65 years 
and mean BMD T-scores of -2.0, -1.6, and -2.0 at the LS, TH, and FN, respectively. BMD 
increased by 5.6%, 3.2%, and 3.1% with DMAb from M0 to M12 at the LS, TH, and FN, 
respectively, and changed by 0.6%, 0.4%, and –0.1% with ALN from M12 to M24. After 
transitioning from DMAb to ALN, most subjects showed maintained or increased BMD 
(Table); 15.9%, 7.6%, and 21.7% lost BMD at the LS, TH, and FN, respectively, and only 1 
subject (1.2%) lost BMD at all 3 sites. Baseline characteristics, M12 BMD, and adherence 
to oral ALN showed no trend with the BMD change from M12 to M24. However, subjects 
who lost BMD from M12 to M24 on ALN showed greater gains in BMD from M0 to M12 on 
DMAb, and few who lost BMD fell below their pre-study baseline BMD value. No subject 
experienced clinical vertebral fracture.Conclusion: ALN can effectively maintain the BMD 
gains accrued after 1 year of DMAb in most subjects. Those with larger BMD increases in 
year 1 are more likely to lose BMD in year 2, with other subject characteristics not predictive 
of the response in year 2. These data highlight the need for oral BP therapy following DMAb 
cessation and BMD monitoring of patients transitioning from DMAb to ALN.

Disclosures: David Kendler, Amgen, Eli Lilly, Speakers’ Bureau, Amgen, Eli Lilly, Pfizer, 
Consultant, Amgen, Eli Lilly, Grant/Research Support

1048
Zoledronic Acid Maintains Bone Mineral Density after Denosumab 
Administration (DATA-HD Extension) *Joy Tsai1, Natalie David1, Grace 
Sassana1, Benjamin Leder1. 1Massachusetts General Hospital, United States

Background: When denosumab (DMAB) is discontinued, treatment-induced gains in 
BMD are rapidly lost. It remains unclear if alternate antiresorptive therapy can prevent this 
bone loss. In the DATA-HD study, we reported that DMAB, when used in combination 
with and then after high-dose teriparatide (TPTD), dramatically increases BMD at all ana-
tomic sites. We now report the initial results of the DATA-HD Extension trial, which tests 
the hypothesis that zoledronic acid (ZOL), if given after DMAB, can preserve these large 
gains in BMD.Methods: Postmenopausal women aged 52-82 at high fracture risk received 
9 months of either 20-mcg (SD) or 40-mcg (HD) of TPTD daily. DMAB (60-mg SC) was 

administered after the initial 3 months of TPTD and then again at 9-months (when TPTD 
was discontinued). All subjects completing the 15-month study were invited to participate 
in the extension and then received a single 5-mg intravenous dose of ZOL at month 15 (5-7 
months after the prior DMAB injection) (n=53). Within-group and between group differenc-
es in areal BMD changes between months 15-27 were assessed by paired and unpaired t-test 
respectively. BMD changes were also compared among those who received ZOL early (30 
weeks, n=15) by ANOVA.Results: At the end of the initial 15-month treatment period, BMD 
had increased more in the HD group (N=27) and the SD group (N=26). Between months 
15-27, BMD was maintained similarly in both treatment groups and at all sites (P=NS for all 
within-group and between-group comparisons) (Figure). Femoral neck and total hip BMD 
month 15-27 changes differed according to the timing of the ZOL infusion with greater de-
creases observed in the subjects who received ZOL early (P<0.05 by ANOVA, mean BMD 
month 15-27 changes of -3.0% and -1.5% at the total hip and femoral neck, respectively). A 
similar pattern was not observed at the spine and radius.Conclusions: A single dose of zole-
dronic acid effectively maintains the BMD gains achieved with combination TPTD/DMAB 
therapy followed by DMAB alone. The distinct pattern of hip BMD changes among those 
who received ZOL <26 weeks after the DMAB injection suggests that the timing of ZOL 
administration may influence efficacy.

Disclosures: Joy Tsai, None

1049
Extensive Modeling-Based Bone Formation After 2 Months of 
Romosozumab Treatment: Results From the FRAME Clinical Trial *Erik 
F. Eriksen1, Roland Chapurlat2, Pascale Chavassieux 2, Rogely Boyce3, Stephane 
Horlait3, Yifei Shi3, Rachel B. Wagman3, Jacques P. Brown4, Rogely Boyce5, 
Stephane Horlait5, Yifei Shi5, Rachel B. Wagman5, Cesar Libanati6. 1Department 
of Clinical Endocrinology, Oslo University Hospital and Institute of Clinical 
Medicine Oslo University, Norway, 2INSERM UMR 1033, Université de Lyon, 
France, 3Amgen Inc., United States, 4CHU de Quebec Research Centre and Laval 
University, Canada, 5Amgen Inc., France, 6UCB Pharma, Belgium

The bone-forming agent romosozumab (Romo) is a monoclonal antibody that binds 
to/inhibits sclerostin, leading to increased bone formation and decreased bone resorption. 
The highest levels of bone formation markers in human subjects are observed in the first 2 
months of treatment (McClung, NEJM 2014). Studies in cynomolgus monkeys demonstrat-
ed that most new bone formation following Romo treatment was modeling-based (MBBF; 
Ominsky, JBMR 2014). Histomorphometric analysis of bone biopsies in a substudy of the 
FRAME trial (NCT01575834) showed an early significant increase in bone formation with 
concomitant decreased resorption (Chavassieux, ASBMR 2017). Here we analyzed bone 
biopsies from FRAME to assess the effect of 2 months of Romo vs placebo (Pbo) on the 
surface extent of MBBF and remodeling-based bone formation (RBBF) on cancellous (Cn), 
endocortical (Ec), and periosteal (Ps) envelopes.In FRAME, postmenopausal women aged 
>=55 years with osteoporosis (BMD T-score <=–2.5 and >–3.5 at the total hip or femoral 
neck) were randomized 1:1 to 210 mg Romo or Pbo SC QM for 12 months, followed by 
60 mg denosumab SC Q6M for 12 months. Subjects in the bone biopsy substudy who had 
a transiliac biopsy at month 2 received quadruple labeling (double labeling at baseline and 
prior to biopsy). Unstained, 7 µm bone sections were analyzed by fluorescence microscopy. 
Histomorphometric parameters were measured separately at the Cn, Ec, and Ps envelopes 
using an ocular linear test system, randomly rotated between fields of view for unbiased 
sampling of bone surfaces. At each line intersection of the ocular sampling grid with either 
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single or double tetracycline labels administered at month 2, the underlying cement line was 
classified as smooth (signifying bone modeling) or scalloped (signifying bone remodeling). 
The effect of 2 months of Romo vs Pbo on MBBF/RBBF at each envelope referent to bone 
surface and labeled surface was compared using the Wilcoxon rank-sum test, without multi-
plicity adjustment.After 2 months of Romo, MBBF referent to bone surface was significant-
ly increased on Ec and Cn, but not Ps, surfaces with no significant difference in the surface 
extent of RBBF vs Pbo (Fig.). Romo at month 2 reversed proportions of MBBF/RBBF from 
approximately 33%/66% in Pbo to 66%/33% in Ec and Cn envelopes.These data show that 
stimulation of bone formation in the first 2 months of Romo treatment is predominately due 
to increased MBBF on the Ec and Cn surfaces.

Disclosures: Erik F. Eriksen, Eli Lilly, Takeda, Mylan, Merck, Speakers’ Bureau, Amgen, 
Takeda, Eli Lilly, Ascendis, Merck, Consultant, Amgen, Takeda, Grant/Research Support, 
Speaking fees, Ad Board honoraria, Other Financial or Material Support

1050
Romosozumab Improves Lumbar Spine Bone Mineral Density and Bone 
Strength Greater Than Alendronate as Assessed by Quantitative Computed 
Tomography and Finite Element Analysis in the ARCH Trial *Jacques P 
Brown1, Arkadi Chines2, Wenjing Yang2, Roland Chapurlat3, Joseph Foldes4, 
Xavier Nogues5, Roberto Civitelli6, Tobias De Villiers7, Fabio Massari8, 
Cristiano Zerbini9, Chris Recknor10, Cesar Libanati11. 1Laval University, Canada, 
2Amgen Inc., United States, 3INSERM UMR 1033, University of Lyon, France, 
4Hadassah Hebrew University Medical Center, Israel, 55IMIM Institut Hospital 
del Mar d’Investigacions Mèdiques, Spain, 6Washington University School 
of Medicine, United States, 7Stellenbosch University, South Africa, 8Instituto 
de Investigaciones Metabólicas, Argentina, 9Centro Paulista de Investigação 
Clinica, Brazil, 10United Osteoporosis Centers, United States, 11UCB Pharma, 
Belgium

Purpose: Recent evidence suggests BMD achieved during treatment is a reliable sur-
rogate for fracture (fx) risk reduction (Bouxsein JBMR 2019). Romosozumab (Romo) is a 
bone-forming agent with a dual effect of increasing bone formation and decreasing bone 
resorption. In ARCH (NCT01631214), Romo followed by alendronate (ALN) had greater 
efficacy in BMD gains and fx risk reduction vs ALN alone (Saag NEJM 2017). Here we 
assessed improvements in lumbar spine (LS) BMD and bone strength with Romo vs ALN 
treatment by quantitative computed tomography (QCT) and Finite Element Analysis (FEA).
Methods: Postmenopausal women with osteoporosis and prior vertebral or hip fx were ran-
domized 1:1 to receive Romo 210mg SC monthly or ALN 70mg PO weekly for 12 months, 
followed by open-label ALN 70mg PO weekly. In an imaging substudy, LS BMD was as-
sessed by QCT and vertebral-estimated bone strength by FEA using QCT images obtained at 
baseline (BL) and months 6, 12, and 24. Correlation analyses evaluated the relationship be-
tween changes in FEA, QCT, and DXA.Results: This post-hoc analysis included 90 subjects 
(49 Romo, 41 ALN) with BL and >=1 post-BL QCT/FEA assessment. At BL, mean (SD) 
age was 73 (7) years; DXA T-scores were –3.08 (1.09), –2.70 (0.68), and –2.84 (0.45) at the 
LS, total hip, and femoral neck, respectively; and 97% had prior vertebral fracture, similar 
to core study subjects. 76 (40 Romo, 36 ALN) subjects had QCT assessments and 86 (47 
Romo, 39 ALN) had FEA assessments at BL and >=1 post-BL visit. Subjects in both groups 
experienced significant gains in integral and trabecular BMD from BL at all time points 
(except ALN in trabecular BMD; Fig and data not shown). Differences between Romo and 
ALN were significant at months 6, 12, and 24. QCT BMD increases were accompanied by 
significant increases in LS bone strength in both groups at all time points, with significantly 
greater increases observed with Romo than ALN. With treatment arms combined, correla-
tion between post-BL change in FEA and BMD by QCT (integral and trabecular) and DXA 
was similar (r=0.69–0.87, all p<0.001).Conclusions: Compared with ALN, Romo signifi-
cantly improved LS BMD by QCT and bone strength by FEA. These effects occurred rapidly 
(month 6), were sustained over 12 months, were preserved upon transition to ALN through 

24 months—demonstrating maintenance of therapeutic effect achieved with Romo—and are 
consistent with greater fx risk reduction observed in this trial with Romo-ALN vs ALN.

Disclosures: Jacques P Brown, Mereo, Radius, Servier, Grant/Research Support, Amgen, 
Eli Lilly, Servier, Consultant, Amgen, Eli Lilly, Speakers’ Bureau

1051
Identification of novel factors involved in the coupling of bone resorption 
and bone formation in humans reveals RANKL/DPP4 as a new link between 
bone remodeling and energy metabolism *Megan Weivoda1, Chee Kian Chew2, 
David Monroe3, Elizabeth Atkinson3, Josh Farr3, Brianne Thicke3, Ming Ruan3, 
Amanda Tweed3, Brittany Eckhardt3, Louise McCready3, Jennifer Geske3, Robert 
Rizza3, Adrian Vella3, Aleksey Matveyenko3, Matthew Drake3, Bart Clarke3, 
Merry Jo Oursler3, Sundeep Khosla3, Moustapha Kassem4, Thomas Andersen4. 
1University of Michigan, United States, 2Tan Tock Seng Hospital, Singapore, 
3Mayo Clinic, United States, 4University of Southern Denmark, Denmark

Bone resorption is coupled to bone formation to maintain skeletal mass during bone 
remodeling; however the mechanisms for this coupling are not completely understood. 
We employed the anti-RANKL neutralizing antibody denosumab (DMAb), which reduces 
osteoclasts and causes a coupling-related decrease in osteoblasts, as a biological probe to 
identify novel factors involved in coupling bone resorption to formation. Postmenopausal 
women were randomly assigned to placebo (P) or DMAb (N=24); 3 months post-treatment, 
serum and bone marrow were collected, and bone needle biopsies were obtained, centrifuged 
to remove marrow, and homogenized to isolate RNA. RNA samples were submitted for 
RNAseq; subsequent Ingenuity Pathway Analysis revealed 63-secreted genes suppressed by 
DMAb. QPCR of these DMAb-suppressed secreted genes in osteoblast-enriched fractions 
and marrow-derived osteoclasts revealed five candidate genes as potential osteoclast-derived 
coupling factors, including Dipeptidyl Peptidase (DPP)-4. In situ hybridization of human 
bone confirmed that osteoclasts, and not osteoblasts or osteocytes, express DPP4. ELISA 
of serum DPP4 revealed a significant decrease in DMAb participants following treatment 
(P=0.023). DPP4 is the target of the gliptin therapies for diabetes; inhibition of DPP4 pre-
vents the inactivation of Glucagon-Like Peptide (GLP)-1. Thus DPP4 inhibitors increase 
GLP1, leading to increased insulin, decreased glucagon, and decreased serum glucose. Since 
DMAb decreased DPP4, we measured GLP1, glucose, and insulin in study participants. 
GLP1 was nearly significantly increased in DMAb participants (P=0.051), but no changes 
were evident in glucose or insulin. As subjects were euglycemic, we retrospectively assessed 
the effects in women with diabetes who were treated for osteoporosis with DMAb, bisphos-
phonate (BP), or calcium/VitD for 1yr (N=115). Patients treated with DMAb showed signif-
icant reduction in HbA1c as compared to both BP (P<0.001) and calcium/VitD (P=0.003). 
Given previous studies demonstrating that osteoblasts preferentially use glycolysis during 
bone formation, it is possible that RANKL-induced osteoclast DPP4 increases glucose avail-
ability, thus coupling bone remodeling to energy metabolism to support bone formation. Al-
together, these data reveal a novel link between RANKL, DPP4, and glycemic control, and 
support prospective trials to assess the effects of DMAb on glucose homeostasis specifically 
in patients with type 2 diabetes mellitus.

Disclosures: Megan Weivoda, None



19

 ASBMR 2019 Annual Meeting 1055

O
ra

ls

1052
Dual Role of Carboxypeptidase E (CPE) in Regulation of Energy Metabolism 
and Bone Mass *Amit Chougule1, Sudipta Baroi1, Piotr Czernik1, Beata Lecka-
Czernik1, Vipula Kolli2, Peng Loh2. 1University of Toledo College of Medicine 
and Life Sciences, United States, 2Eunice Kennedy Shriver National Institute of 
Child Health and Human Development, National Institutes of Health, United 
States

There is strong evidence that bone and energy metabolism are integrated by common 
regulatory mechanisms. Carboxypeptidase E (CPE), also named obesity susceptibility pro-
tein, is an enzyme well recognized for its function in processing pro-hormones including 
pro-insulin and pro-opiomelanocortin (POMC) polypeptide. New findings indicate that CPE 
may also act as a secreted factor with divergent roles in neuroprotection and cancer growth. 
It has been suggested that CPE regulate bone resorption through hypothalamic relay, howev-
er its role in the regulation of bone formation is unknown. In primary human mesenchymal 
cells cultivated from iliac crest marrow aspirates, CPE expression increases up to 30-folds 
during osteogenesis signified by increase in alkaline phosphatase activity. Mice with global 
deficiency in CPE are characterized with profound visceral obesity and low bone mass. As 
compared to WT animals, CPE KO mice have low trabecular and cortical bone mass in both 
appendicular and axial skeleton, and increased volume of marrow fat. Interestingly, while 
metabolic deficit in CPE KO mice develops early in life, bone deficit develops in older age. 
Eight weeks old CPE KO males are obese and have high bone mass, whereas 40 wks old 
males are still obese but have very low bone mass. Interestingly, CPE bone-specific activ-
ity differs from its enzymatic activity. Mice carrying knock-in CPE-E342Q mutation lacks 
enzymatic activity and develop the same obese phenotype as CPE KO mice, but their bone 
mass is not different from WT animals. An analysis of CPE KO marrow MSCs showed in-
creased potential to adipocyte differentiation, which is not affected in MSCs carrying E342Q 
mutation, and no effect on osteoblast differentiation measured at the levels of gene expres-
sion and in ex vivo mineralization assay. Preliminary results indicate that CPE expression is 
under control of lipid metabolism-associated PPARγ/PPARα nuclear receptors and that CPE 
regulates expression of genes associated with fatty acids metabolism and energy dissipation 
including Fabp4, Cpt1, Ucp1, and Dio2. Indeed, murine marrow MSCs exposed to exoge-
nous CPE protein accumulate small quantities of lipids suggesting that CPE is involved in 
the regulation of cell metabolism which might be prerequisite to osteoblast differentiation. 
These findings provide additional evidence for common mechanisms regulating bone and 
energy metabolism, and position CPE as a factor regulating both, albeit through different 
mechanisms.

Disclosures: Amit Chougule, None

1053
Resistance to Lrp5 Inhibitors Protects Bone Mass and Improves Glucose 
Metabolism in Type 1 Diabetes *Giulia Leanza1, Francesca Fontana2, Yael 
Alippe2, Seung-Yon Lee2, Maria Remedi2, Nicola Napoli2, Roberto Civitelli2, 
Rocky Strollo3, Paolo Pozzilli3. 1Campus Bio-Medico University of Rome, Italy/ 
Washington University in St Louis, Italy, 2WASHINGTON UNIVERSITY IN 
ST. LOUIS, United States, 3Campus Bio-Medico University of Rome, Italy, Italy

Metabolic abnormalities in type 1 diabetes (T1D) affect the bone. In humans and pre-
clinical models of T1D, serum bone formation markers are decreased; and circulating levels 
of the Wnt inhibitor sclerostin (Scl) are higher in T1D patients. Moreover, ablation of the 
Scl gene in mice reduces adiposity and increases insulin sensitivity. To gain further insights 
on Scl in T1D bone disease and glucose metabolism, we introduced the Scl-resistant Lr-
p5A214V mutation, associated with high bone mass (HBM), in mice carrying the Ins2Akita 
mutation (Akita), which causes hypoinsulinemia and hyperglycemia at age 4-5 weeks. Bone 
mass by DXA was 18% higher in Akita/HBM relative to Akita littermates at 12 weeks, per-
sisting higher for up to 26 weeks, despite overt diabetes (p<0.001; n=7-11). Analysis by µCT 
at age 20 weeks revealed lower trabecular bone volume/total volume in Akita compared to 
wild type (WT) mice but trabecular and cortical (Ct) parameters were significantly higher in 
Akita/HBM vs Akita littermates. We found no significant differences in total Ct area between 
Akita and WT mice, consistent with observations in humans with T1D. Both Akita and Aki-
ta/HBM mutants developed diabetes, albeit with different onset timing. At 6 weeks, 30% of 
Akita/HBM mice developed hyperglycemia vs 90% of Akita (n=10). Only at 12 weeks was 
the majority of Akita/HBM hyperglycemic. At 6 weeks, Akita mice had a significant impair-
ment in glucose tolerance in an intraperitoneal glucose tolerance test relative to Akita/HBM 
mice (p<0.05 for difference in AUC; n=5-7). Furthermore, at 7 and 30 weeks of age, Akita/
HBM showed a significantly improved insulin sensitivity relative to Akita mice (p<0.05 for 
difference in AUC; n= 4-7). At 6 weeks of age, when a minority of Akita/HBM mice were 
hyperglycemic, serum insulin, glucagon and C-peptide were undetectable in Akita and Aki-
ta/HBM mutants, and did not increase upon dextrose injection (n=2-6). Insulin-dependent 
pAKT activation was not different among genotype groups in peripheral muscle. Lastly, 
at age 30 weeks, there were no differences in peripheral adiposity, whereas brown fat de-
pots were larger in both HBM and HBM/Akita mutants vs. Akita mice. Thus, Scl resistance 
protects bone mass, improves peripheral glucose metabolism and slows T1D onset, effects 
in part linked to non-insulin dependent mechanisms of glucose tolerance. Pharmacologic 
inhibition of Scl may have a favorable therapeutic effect on bone and glucose metabolism.

Disclosures: Giulia Leanza, None

1054
Lipocalin2 promotes b-cell function to prevent glucose intolerance in obesity 
in humans and mice *Steven Shikhel1, Ioanna Mosialou1, Ery Petropoulou1, 
Na Luo1, Nyanza Rothman1, Stavroula Kousteni1, Mishaela Rubin2, Bertrand 
Cariou3, Mathieu Wargny3, Elisabeth Rendu4, Cyrille Confavreux4. 1Department 
of Physiology and Cellular Biophysics, Columbia University Medical Center, 
United States, 2Department of Medicine-Endocrinology, Columbia University 
Medical Center, New York, NY, United States, United States, 3Institut du thorax, 
INSERM UMR 1087/CNRS UMR 6291, CHU de Nantes, Université de Nantes, 
France, 4INSERM UMR1033-Université de Lyon, France

Regulation of food intake is a recently identified endocrine function of bone that is 
mediated by Lipocalin 2 (LCN2). Osteoblast-secreted LCN2 suppresses food intake and 
decreases fat mass while improving glucose tolerance, insulin secretion and sensitivity. We 
now show that, serum LCN2 levels correlate with insulin levels and beta-cell function, indi-
ces of healthy glucose metabolism, in obese, pre-diabetic patients. However, LCN2 serum 
levels also correlate with body mass index (BMI) and insulin resistance in the same pa-
tients; and are increased in obese insulin resistant leptin-deficient (Leprob/ob) mice, leptin 
receptor-deficient (Leprdb/db) mice, insulin resistant Mc4r-/- mice and obese wild type mice 
placed on high fat diet (HFD). Therefore, we examined whether sustained elevation in cir-
culating LCN2 could be a compensatory or driving response in the pathogenesis of insulin 
resistance. Lcn2 transgenic mice with 50% increase in systemic LCN2 levels, show 12.5% 
decrease in food intake, decreased fat mass and body weight, lower fed and fasting blood 
glucose levels, improved insulin sensitivity and increased energy expenditure, until at least 6 
months of age, the latest time point of monitoring, suggesting that sustained elevated LCN2 
levels do not lead to obesity and insulin resistance, instead they maintain a chronic effect in 
appetite suppression and improvement of glucose metabolism. Silencing Lcn2 expression 
in obese, Leprdb/db mice or HFD mice increases hyperphagia, fat and body weight and 
worsens beta-cell function and general metabolic dysfunction. Conversely, administration 
of exogenous LCN2 in mice rendered hyperglycemic due to 75% pancreatic beta-cell death, 
increased islet number, beta-cell area and beta-cell mass and insulin production as there 
was a 3-fold increase in serum insulin levels, and pancreas insulin content and prevented 
lethality. Moreover, Lcn2-/- mice failed to increase insulin production to meet increased 
metabolic demands in a model of beta-cell adaptation to 7 days HFD. Lcn2-/- mice had 
less of the small size islets indicating that LCN2 is required to mount the early protective 
response that drives proliferation of beta-cells in mice fed a HFD to suppress hyperglycemia. 
These results support a protective role for LCN2 in obesity-induced glucose intolerance and 
insulin resistance that stem from its ability to decrease food intake and promote adaptive 
beta-cell proliferation.

Disclosures: Steven Shikhel, None

1055
Lipocalin-2 is anorexigenic in humans and in non-human primates 
*Peristera-Ioanna Petropoulou1, Steven Shikhel1, Ioanna Mosialou1, Stavroula 
Kousteni1, Lihong Hao2, Sue Shapses2, Fabiana Bahna3, Lawrence Shapiro3, 
Jongho Kim4, Patrick Carberry4, Akiva Mintz4, J. John Mann4, Norman Simpson5, 
Mihran Bakalian5, Suham Kassir6, Mark D. Underwood6, Christina M. May7, 
Matthew J. Jorgensen7, Kiran Kumar Solingapuram Sai8, Cyrille B. Confavreux9, 
Blandine Laferrere10, Mishaela Rubin11. 1Department of Physiology and Cellular 
Biophysics, Columbia University Medical Center, United States, 2The Rutgers 
Center for Lipid Research, New Jersey Institute for Food, Nutrition, and Health, 
Rutgers University, United States, 3Department of Biochemistry and Molecular 
Biophysics, Columbia University, United States, 4Department of Radiology, 
Columbia University Medical Center, United States, 5Department of Psychiatry, 
Columbia University Medical Center, United States, 6Molecular Imaging and 
Neuropathology Division, New York State Psychiatric Institute, United States, 
7Department of Pathology, Section on Comparative Medicine, Wake Forest 
School of Medicine, United States, 8Department of Radiology, Wake Forest 
School of Medicine, United States, 9INSERM UMR1033-Université de Lyon, 
France, 10New York Obesity Nutrition Research Center, Columbia University, 
United States, 11Department of Medicine-Endocrinology, Columbia University 
Medical Center, New York, NY, United States, United States

Lipocalin 2 (LCN2) is an osteoblast-secreted hormone that suppresses food intake. 
LCN2 also acts as a satiety signal, upregulated after a meal to limit food intake in mice. 
The anorexigenic action of LCN2 stems from its ability to cross the blood brain barrier 
(BBB), bind to and activate the melanocortin receptor 4 (MC4R) in hypothalamic neurons. 
Here we have examined whether the satiety properties of LCN2 and its mechanism of ac-
tion are conserved in humans and non-human primates. We found that meal challenges of 
different calorific and nutrient content and texture increase LCN2 serum levels by 10-54% 
within 45-90 min, in normal and overweight subjects. The response is more pronounced in 
healthy normal weight (16-54%) than in overweight subjects (10-16%). In contrast, obese 
and severely obese subjects show a 16-20% decrease in LCN2 levels 45-60 min after the 
meal challenge. Furthermore, elevated postprandial serum LCN2 levels correlate with re-
duced hunger sensation after a meal. Notably, this inverse correlation between LCN2 levels 
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and satiety in humans is lost in overweight and obese individuals, adding another aspect 
of metabolic dysregulation in these patients that may contribute to their pathological state. 
Having reproduced the satiety signals in human subjects we used non-human primates to 
examine whether these effects are mediated by similar mechanism of action as in rodents. 
For this purpose we administered intravenously 124I-radiolabeled rh-LCN2 (recombinant 
human LCN2) to adult monkeys. A combination of MRI and PET scans in the brain of 
injected monkeys, showed that LCN2 crosses the BBB and localizes to the hypothalamus. 
Localization to the hypothalamus was confirmed by autoradiography using 125I radiola-
beled rh-LCN2 which showed specific binding of LCN2 in the paraventricular nucleus of 
the hypothalamus in baboon brain sections. Binding was also observed in the same area of 
human brain sections. Subsequently, daily treatment of lean vervet/African green monkeys 
with rh-LCN2 decreases by 21% food intake, without toxic side-effects. This set of trans-
lational studies suggests that LCN2 secreted postprandially can cross the BBB and bind to 
MC4R-expressing hypothalamic areas and thereby suppress appetite in primates. The failure 
of a meal to stimulate release of LCN2 in obese subjects may reflect failure of this satiety 
regulatory pathway and may offer a novel target for obesity treatment.

Disclosures: Peristera-Ioanna Petropoulou, None

1056
PTH receptor signaling in the adipocyte improves glucose homeostasis and 
is required for skeletal anabolism *Priyanka Kushwaha1, Ryan C Riddle1, 
Soohyun P Kim2, Conor Beil2. 1Johns Hopkins University, School of Medicine, 
United States, 2Johns Hopkins, United States

The intermittent administration of parathyroid hormone (PTH) reduces fracture risk 
and may also affect energy homeostasis. To examine the interaction between PTH-induced 
bone formation and whole-body metabolism, cohorts of male C57Bl/6 mice fed a low (LFD, 
10% calories from fat) or high (HFD, 60% of calories from fat) fat diet were treated with 
PTH (100μg/kg BW, 5d/wk) for 12 weeks. PTH increased femoral bone volume to a similar 
degree in LFD and HFD mice and had no effect on body weight. However, PTH inhibited 
white adipose tissue accumulation in HFD mice as both whole-body fat mass (qNMR) and 
the weights of individual depots were significantly reduced. Further, PTH inhibited adipo-
cyte hypertrophy in both the inguinal and gonadal fat pads and resulted in improved glucose 
tolerance and insulin sensitivity in mice fed either diet. Since acute PTH administration 
stimulated Creb phosphorylation in adipose tissue and induced a marked decreased in the 
respiratory exchange ratio, indicative of an increase in fatty acid utilization, we hypothesized 
that PTH-induced alterations in metabolism are due to direct actions on adipose tissue. To 
test this idea, adipocyte-specific PTH receptor knockout mice (PPRflox; AdipoQ-Cre) were 
treat as above. Ablating the express of PPR abolished the ability of PTH to suppress white 
tissue expansion and to improve glucose homeostasis. Surprisingly, the loss of PPR function 
in adipocytes also completely eliminated PTH-induced increases in trabecular bone volume 
in LFD and HFD mice. These data indicate that PTH’s effects on metabolism and bone 
acquisition require signaling in the adipocyte.

Disclosures: Priyanka Kushwaha, None

1057
Effects of Vitamin D on the Risk of Falls in the VITamin D and OmegA-3 
TriaL (VITAL) *Meryl LeBoff1, Sharon Chou1, Elle Murata1, Nancy Cook1, 
Samia Mora1, I-min Lee1, Julie Buring1, JoAnn Manson1, Peggy Cawthon2. 
1Brigham and Women’s Hospital, United States, 2UCSF, United States

Falls are a major risk factor for hospitalization and fractures in the aging U.S. popula-
tion. In the U.S., falls are the leading cause of injury and death in adults aged ≥65 years old, 
and >3 million are treated in emergency departments for falls per year. Systemic reviews and 
meta-analyses have both supported and recommended against use of vitamin D supplements 
to prevent falls. A Cochrane analysis found that in community-dwelling elderly, supple-
mental vitamin D did not reduce the risk of falling or rate of falls, but may do so in people 
with lower vitamin D levels.1 Conversely, in randomized controlled trials (RCTs), high dose 
yearly or monthly supplemental vitamin D resulted in increased risk of falls.2,3 In this study, 
we investigated effects of daily vitamin D supplementation on prevention of falls in the VI-
Tamin D and OmegA-3 TriaL (VITAL) cohort of 25,871 adults (U.S. men ≥50 and women 
≥55 years) enrolled from 50 states and followed for a median of 5.3 years (range 3.8-6.1). 
VITAL is a recently completed RCT of supplemental cholecalciferol (2000 IU/day) and/or 
omega-3 fatty acids (1 g/day) vs. placebo for primary prevention of cancer and cardiovascu-
lar disease.4,5 There was an oversampling of African Americans (n=5,106). Demographic 
information and risk factors for falls were assessed, and blood samples were collected at 
baseline in ~17,000 participants and follow-up blood samples in ≥6,000. Falls were recorded 
in VITAL questionnaires filled out at baseline, 6 months, and annually for the study duration. 
Participants recorded number of falls, falls resulting in a doctor visit, and falls resulting in a 
hospital visit. Recurrent falls were also analyzed. There were >6,000 participants reporting 
a total of >13,000 falls. Effect modification by age, sex, race, body mass index, baseline 
serum 25(OH)D levels, and other variables was examined. Findings from this large VITAL 
study will be presented for the first time and will provide information on the effects of daily 
supplemental D on the risk of falls in men and women nationwide.References:1. Gillespie 
et al. Cochrane Database Syst Rev. 2012(9).2. Sanders et al. JAMA. 2010;303(18).3. Bis-

choff-Ferrari et al. JAMA Intern Med. 2016;176(2).4. Mason et al. NEJM. 2019;380(1).5. 
Mason et al. NEJM. 2019;380(1).

Disclosures: Meryl LeBoff, None
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Effect of Dietary Protein Intake on Bone Mineral Density and Fracture 
Incidence in Older Adults in the Health, Aging, and Body Composition 
Study *Ashley Weaver1, Janet Tooze1, Stephen Kritchevsky1, Denise Houston1, 
Jane Cauley2, Douglas Bauer3, Fran Tylavsky4. 1Wake Forest University School 
of Medicine, United States, 2University of Pittsburgh, United States, 3University 
of California San Francisco, United States, 4University of Tennessee Health 
Science Center, United States

Purpose: Lower dietary protein intake may contribute to bone mineral density (BMD) 
loss and fracture.Methods: Associations between protein intake and BMD, 5-year BMD 
change, and fracture incidence were examined in 2,160 community-dwelling older adults 
of the Health, Aging, and Body Composition Study (mean age, 74 years; 49% male, 36% 
black). Protein intake was assessed using a food frequency questionnaire in Year 2. Total hip, 
femoral neck, and whole body BMD was acquired with dual-energy x-ray absorptiometry 
(DXA) at baseline (N=2,160) and Year 5 (N=1,797). Baseline BMD and 4-year change in 
BMD was compared across tertiles of protein intake as a percentage of total energy intake 
[Prot1 < 12.9% <= Prot2 < 15.2% <= Prot3] with analysis of covariance, adjusting for age, 
gender, race, site, smoking status, alcohol consumption, education, physical activity, BMI, 
energy intake, osteoporosis medications, calcium and vitamin D supplement use, and oste-
oporosis diagnosis. Time to first fragility fracture (defined as spontaneous or with modest 
trauma, such as fall from standing height) over a 5-year period was assessed by protein tertile 
using multivariate Cox regression; participants were censored at the earliest date of fracture, 
death, loss to follow-up, or end of the 5-year period. Regression models were adjusted by 
covariates used in the BMD analyses, as well as falls and the Short Physical Performance 
Battery.Results: Baseline total hip, femoral neck, and whole body BMD was highest in par-
ticipants with >=15.2% protein intake, and lowest in participants whose protein intake was 
<12.9% (all p<0.05 when comparing protein tertile means; Table 1). However, protein intake 
was not associated with 4-year BMD change. 136 people had at least one fragility frac-
ture over the 5-year period; these first fractures included 31 clinical vertebral fractures, 20 
hip fractures, and 85 other fractures. Protein intake was not associated with 5-year fragility 
fracture risk, although a trend towards increased clinical vertebral fracture incidence was 
observed with protein intake <12.9% (Hazard Ratio: 2.37 [95% Confidence Intervals, 0.94-
5.97], p=0.07).Conclusions: Higher protein intake was associated with greater baseline total 
hip, femoral neck, and whole body BMD in community-dwelling older adults, but did not 
protect against BMD loss or fracture incidence. Larger sample sizes and longer follow-up 
may further explain the association of protein intake with BMD and fracture risk.

Disclosures: Ashley Weaver, None
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Changes in Distal Tibial Bone Microarchitecture in Response to 8 Weeks of 
US Army Basic Combat Training in Men and Women *Julie Hughes1, Kristin 
Popp1, Katelyn Guerriere1, Kathryn Taylor1, Ronald Matheny1, Stephen Foulis1, 
Mary Bouxsein2. 1Military Performance Division, United States Army Research 
Institute of Environmental Medicine, United States, 2Center for Advanced 
Orthopedic Studies, Beth Israel Deaconess Medical Center, United States

Stress fractures are overuse injuries in bone that occur during periods of heightened 
physical activity and are common during U.S. Army Basic Combat Training (BCT). We 
previously reported adaptation of tibial microarchitecture to mechanical loading experienced 
during BCT in female military recruits1. Whether similar adaptation occurs in male military 
recruits remains to be determined. PURPOSE: We aimed to characterize changes in tibial 
bone microarchitecture resulting from 8 weeks of BCT in men and women. METHODS: 
We collected high-resolution peripheral quantitative computed tomography images of the 
distal tibia (4% from the distal tibial plateau) pre- and post-BCT from 215 women and 507 
men who completed BCT. Linear mixed models adjusted for race/ethnicity, age, and body 
mass index were used to estimate mean differences for each outcome from pre- to post-
BCT. Using linear models with an interaction term between sex and each baseline bone 
parameter, we tested for effect modification by sex on the relationship between each baseline 
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bone parameter and change in the corresponding bone parameter. RESULTS: Mean age of 
female (20.3±3.2 yrs) and male (20.4±3.5 yrs) recruits was similar. Cortical thickness, tra-
becular thickness, trabecular BV/TV, and total and trabecular vBMD increased significantly 
by 0.79-1.86% (all p<0.0001) in women and by 0.40-1.63% (all p<0.0001) in men, whereas 
no changes were detected in trabecular separation or number in either sex. There was a 
significant interaction by sex on the effect of baseline bone parameters and the magnitude of 
change for total vBMD, trabecular vBMD, and trabecular BV/TV, such that men with lower 
total and trabecular vBMD and lower trabecular BV/TV at baseline mounted a greater pos-
itive change in each parameter, respectively, than their female counterparts (p<0.01 for all). 
CONCLUSIONS: Following BCT, men and women mounted a positive adaptive response 
indicative of de novo trabecular bone formation. Overall, the responses in bone microar-
chitecture at the distal tibia were of greater magnitude in women than men. However, men 
with the lowest baseline total and trabecular vBMD, as well as trabecular BV/TV, exhibited 
greater gains in these parameters than women with the lowest values of each respective 
bone parameter. Further analyses are required to delineate the reasons for possible sex-based 
differences in skeletal responses to novel physical activity.

Disclosures: Julie Hughes, None

1060
Indicators of Energetic Status are Predictive of Bone Turnover Markers in 
Exercising Women with Menstrual Disturbances *Kristen J. Koltun1, Emily 
A. Southmayd1, Rebecca Mallinson1, Nancy I. Williams1, Mary Jane De Souza1. 
1Pennsylvania State University, United States

Low energy availability underlies the development of menstrual disturbances and 
poor bone health in exercising women with the Female Athlete Triad (Triad). The pur-
pose of this study was to evaluate predictors of bone turnover dynamics in young women 
with exercise-associated menstrual disturbances (EAMD) during a 12-month randomized 
controlled trial designed to assess the impact of increasing caloric intake 20-30% above 
baseline energy needs (EAMD+CAL) on reproductive and bone health compared to the 
maintenance of baseline energy status (EAMD Control). EAMD groups were pooled for 
this analysis (n=64). Bone turnover dynamics were assessed via serum measurements of 
P1NP and sCTx. Bone formation and resorption scores were calculated relative to healthy, 
ovulatory reference data (MoMf=[P1NP]i/median[P1NP]ov; MoMr=[sCTx]i/median[sCTx]
ov). Bone balance (BB) was calculated as BB=MoMf/MoMr. Measurements of body com-
position, metabolic hormones, resting energy expenditure (REE), and menstrual function 
were evaluated as predictors of bone formation, bone resorption, and BB assessed at 6 time 
points (baseline, months 1, 3, 6, 9, and post). At baseline, participants were 21.2±0.4 yrs, 
56.89±0.93 kg, 165.4±0.8 cm, and BMI 20.78±0.28 kg/m2. Multilevel modeling indicated 
that measurements related to energy status, such as weight (B=0.019±0.007, p=0.01), BMI 
(B=0.052±0.023, p=0.03), fat mass (B=0.037±0.012, p=0.002), and total triiodothyronine 
(TT3) (B=0.003±0.001, p<0.001) were positive predictors of the bone formation index; fat 
mass was the strongest predictor across time determined by information criterion. The ratio 
of measured to predicted REE was a negative predictor of bone resorption (B=-0.501±0.214, 
p=0.02) and the strongest predictor of BB (B=0.850±0.250, p=0.001); other positive predic-
tors of bone balance were weight (B=0.014±0.005, p=0.01), BMI (B=0.048±0.017, p=0.01), 
fat mass (B=0.019±0.009, p=0.04), TT3 (B=0.004±0.001, p=0.01), leptin (B=0.010±0.005, 
p=0.04), and REE/kgLBM (B=0.024±0.008, p=0.002). When testing combinations of pre-
dictors for BB, the best fit model included BMI (B=0.042±0.017, p=0.01) and the ratio of 
measured to predicted REE (B=0.790±0.248, p=0.002). The results underscore the important 
role of energetic status in the regulation of bone turnover in exercising women with Triad-re-
lated bone loss, such that increasing energy intake has beneficial effects on bone turnover 
that likely translate to improved BMD and decreased fracture risk.

Disclosures: Kristen J. Koltun, None

1061
Loss in DXA-Estimated Total Body Lean Mass but not Fat Mass Predicts 
Incident Major Osteoporotic Fracture and Hip Fracture Independently from 
FRAX: A Registry-Based Cohort Study *William Leslie1, John Schousboe2, 
Suzanne Morin3, Patrick Martineau4, Lisa Lix5, Helena Johansson 6, Eugene 
McCloskey7, Nicholas Harvey8, John Kanis9. 1University of Manitoba, Canada, 
2Park Nicollet Clinic & HealthPartners Institute, Minneapolis, US; University 
of Minnesota, Minneapolis, US, United States, 3McGill University, Montreal, 
Canada, Canada, 4University of Manitoba, Winnipeg, Canada; Harvard Medical 
School, Boston, US, Canada, 5University of Manitoba, Winnipeg, Canada, 
Canada, 6Centre for Metabolic Bone Diseases, University of Sheffield Medical 
School, UK; ) Centre for Metabolic Bone Diseases, University of Sheffield 
Medical School, UK, United Kingdom, 7Centre for Metabolic Bone Diseases, 
University of Sheffield Medical School, UK, United Kingdom, 8MRC Lifecourse 
Epidemiology Unit, University of Southampton, Southampton, UK; NIHR 
Southampton Biomedical Research Centre, University of Southampton and 
University Hospital Southampton NHS Foundation Trust, Southampton, UK, 
United Kingdom, 9Centre for Metabolic Bone Diseases, University of Sheffield 
Medical School, UK; Mary McKillop Health Institute, Australian Catholic 
University, Melbourne, Australia, United Kingdom

BACKGROUND: Weight loss, and especially muscle loss, adversely affects skeletal 
health. The fracture risk assessment tool (FRAX) considers baseline body mass index, but 
not body composition nor changes in its components over time.OBJECTIVE: To compare 
the effects of prior loss in total body lean mass (TBLM) and total body fat mass (TBFM) es-
timated from DXA on subsequent fracture risk adjusted for prior height loss, FRAX scores, 
FRAX risk factors and competing mortality. METHODS: We conducted a registry-based 
cohort study linked to population-based data for the Province of Manitoba, Canada. We 
identified women and men age 40 years or older with two DXA assessments at least 1 year 
apart (median interval 3.3 years, IQR 2.8-4.4). TBLM and TBFM (kg) were estimated from 
weight, sex, and percent fat from abdomen and hip DXA (R2 = 0.84 and 0.94 vs total body 
DXA, respectively, Leslie WD JBMR 2014). Loss in TBLM and TBFM was expressed as 
absolute (kg) and annualized (kg/year). Incident fracture, death and baseline variables were 
ascertained from linkage to population-based health services data. Hazard ratios (HR) from 
Cox regression models were used to study time to first incident non-traumatic fracture.RE-
SULTS: The study population consisted of 9694 individuals (mean age 67 [SD 10] years, 
95% female). During median follow up of 6 years (IQR 5-7) we identified 692 subjects with 
incident major osteoporotic fracture [MOF] and 194 with hip fracture. Mean TBLM loss was 
significantly greater in those with incident MOF and hip fracture (P<0.001) while TBFM 
loss was only significantly greater in those with incident hip fracture (P<0.001). Adjusted for 
height loss and FRAX risk factors including BMD, mortality was greater in those with prior 
TBLM loss (HR per SD 1.12, 95% CI 1.03-1.21) and weight loss (HR per SD 1.12, 95% 
CI 1.03-1.12). Each SD in TBLM loss was associated with 10-13% increased MOF risk and 
29-38% increased hip fracture risk. Prior TBFM loss was not associated with fractures when 
adjusted for TBLM loss. Results were similar when loss was expressed as annualized change 
measures.CONCLUSIONS: Prior loss in total body lean mass, but not fat mass loss, is asso-
ciated with significantly increased in risk of fracture, particularly hip fracture, independent 
of other risk factors including height loss and competing mortality. This is consistent with 
the hypothesis that muscle loss (sarcopenia) impacts on skeletal health and fracture risk.

Disclosures: William Leslie, None

1062
Increases in Visceral Adipose Tissue Over Six Years Result in Lower 
Paraspinal Muscle Density in Men and Women: the Framingham Study 
*Douglas P. Kiel1, Timothy Tsai1, Ilean Isaza1, Marian T. Hannan1, Thomas 
Travison1, Brett Allaire2, Mary Bouxsein2, Ching-Ti Liu3. 1Marcus Institute for 
Aging Research, United States, 2Beth Israel Deaconess Medical Center, United 
States, 3Boston University School of Public Health, United States

Visceral adipose tissue (VAT) is a metabolically active fat depot that may have para-
crine effects on surrounding tissues. Cross-sectional studies have demonstrated an associa-
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tion between VAT and muscle density, which reflects infiltration of fat into and around mus-
cle fibers. Since VAT tends to accumulate with aging, the effect of changes in VAT on muscle 
density is of considerable interest. We determined the association between 6-yr changes in 
VAT and paraspinal muscle density in 634 men and 510 women from the Framingham Study 
Generation 3 cohort. Participants had both baseline and followup QCT scans of the spine 
6 yrs apart that were used to measure muscle density as well as VAT. Abdominal CT scans 
from an 8-slice multidetector CT scanner (LightSpeed Ultra; GE, Milwaukee, WI) were used 
to assess VAT (cm3) and a muscle area-weighted mean density (Hounsfield units, HU) of 
all paraspinal muscles in a mid-L3 vertebral slice (erector spinae, transversospinalis, psoas 
major, and quadratus lumborum). Multiple linear regression was used to quantify the associ-
ation between changes in VAT (follow-up minus baseline) and muscle density at follow-up, 
adjusting for baseline age, sex and menopausal status; height; presence of diabetes, and a 
model including self-reported physical activity and baseline VAT. Analyses also were per-
formed in men and women separately. The mean age was 43 yrs, mean height was 5’ 6”, and 
mean BMI was 27.2 kg/m2. The mean (SD) change in VAT was 703 cm3 (754) for men and 
women combined, 963 cm3 (800) for men, and 382 cm3 (541) for women. After adjustment 
for covariates, individuals with the greatest accumulation of VAT over 6 yrs had significantly 
lower paraspinal density at follow-up, with an estimated 1.742 lower muscle density (HU) 
per sex-specific SD increase in VAT (95% CI: -2.2 to -1.284; p<0.001). Similar patterns were 
observed in men and women, with results in women showing a more pronounced association 
(Fig 1). Additional adjustment for physical activity and baseline VAT yielded no difference 
in the associations. These results highlight that age related accumulation of VAT in men and 
women is associated with lower muscle density, implicating this fat depot as having delete-
rious effects on surrounding muscle tissue. Since lower paraspinal muscle tissue density has 
been associated with increases in postural sway and falls, VAT may represent a modifiable 
risk factor for poor musculoskeletal outcomes with aging.

Disclosures: Douglas P. Kiel, None

1063
YAP and TAZ mediate osteoprogenitor mobilization for primary ossification 
center development *Joseph Collins1, Nathaniel Dyment1, Joel Boerckel1. 
1University of Pennsylvania, United States

Endochondral ossification requires the co-invasion of osteoprogenitors and blood ves-
sels to facilitate coordinated matrix remodeling and ossification. However, a mechanistic 
understanding of osteoprogenitor mobilization in the embryo remains unclear. We recently 
found that the transcriptional regulators Yes-associated protein (YAP) and Transcriptional 
coactivator with PDZ-binding motif (TAZ) promote skeletal development in vivo, though 
the cellular mechanisms are unknown.1Additionally, we showed that YAP/TAZ are required 
for endothelial cell migration in vitro through cytoskeletal feedback.2Here, we hypothe-
sized that YAP and TAZ are key molecular effectors that direct osteoprogenitor mobiliza-
tion in utero.All procedures had IACUC approval.First, we used mice that co-expressCFP, 
mCherry, and YFP under control of collagen promoters: Col2-CFP, Col10-mCherry, and-
Col1(3.6kb)-YFP, to characterize spatiotemporal endochondral cell lineage progression.As 
YAP/TAZ are activated by actomyosin tension, we evaluated the spatial distribution of F-ac-
tin intensity in E15.5 and E17.5 humeri. A peak of F-actin intensity marked the initiation of 
the primary ossification center (POC) at E15.5 (Fig. A) and expanded with POC elongation 
at E17.5. To test the roles of YAP/TAZ, we conditionally deleted both YAP and TAZ in Os-
terix1(Osx)-expressing cells (YAPfl/fl;TAZfl/fl;Osx::EGFP-Cre, cDKOosx), in comparison 
to littermate WT controls (YAPfl/fl;TAZfl/fl, WT). YAP/TAZ deletion delayed POC initia-
tion (Fig. B) and significantly reduced cell density and length of the POC at E17.5 (Fig. C), 
but did not alter total rudiment length.At E17.5, YAP/TAZ deletion from Osx+cells reduced 

Endomucin+vascular invasion (Fig. D) and decreased tartrate-resistant acid phosphatase 
(TRAP) activity into the POC. Further, YAP/TAZ deletion impaired hypertrophic matrix 
remodeling, producing cone-shaped remnants of ColX+matrix that extended into the POC 
(Fig. E). Finally, YAP/TAZ deletion abrogated both alkaline phosphatase (ALP) activity 
and mineralization in the POC. Notably, YAP/TAZ deletion did not substantially alter cell 
density, ALP activity, or mineralization in the bone collar.Together, these data suggest that 
YAP and TAZ are dispensable for developmental osteogenesis, per se, but are critical for 
osteoprogenitor mobilization into the POC and mediate H-type neovessel co-invasion and 
cartilage remodeling, to control initiation and expansion of the POC.Kegelman+ FASEB 
2018Mason+ JCB 2019

Disclosures: Joseph Collins, None
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Fip200, an Essential Autophagy Gene, Mediates the Anabolic Action of PTH 
in Bone *Shuqun Qi1, Li Wang1, Han Kyoung Choi1, Laurie McCauley1, Fei 
Liu1, Jian Pan2, Jun-Lin Guan3. 1University of Michigan School of Dentistry, 
United States, 2West China College of Stomatology, Sichuan University, China, 
3University of Cincinnati College of Medicine, United States

Parathyroid hormone (PTH) therapy has been used to treat osteoporosis for more than 
10 years. However, the underlying mechanisms are not completely clear. Autophagy is a 
conserved lysosomal degradation pathway that plays important roles in cellular metabolism. 
We found PTH significantly increased the number of GFP-LC3 puncta that represent auto-
phagosomes (Fig 1A), increased protein level of LC3 II, an autophagy marker (Fig 1B), and 
increased autophagy flux, in primary calvarial osteoblasts suggesting PTH activated osteo-
blast autophagy. This led to the hypothesis that autophagy mediates anabolic PTH action. 
To test this, we used an autophagy-deficient mouse model in which Fip200 (FAK-family 
Interacting Protein of 200kDa), a gene essential for autophagy induction, was deleted in 
osteoblasts. Female (12wk) Fip200flox/flox (control/CTR, n=12) and CKO (Fip200flox/
flox,Osx-Cre, n=12) mice were treated with 80 µg/kg PTH daily for 1 month and analyzed 
to compare with their respective vehicle-treated mice (n=9 for CTR and n=12 for CKO). 
First, µCT analysis showed PTH led to: 1) a 10% increase (p<0.01) in total femoral cortical 
area in CTR which was completely lost in CKO; 2) a 24% increase (p<0.01) in femoral 
trabecular BV/TV in CTR which was blunted to a non-significant 10% in CKO; 3) a 20% 
increase (p<0.01) in vertebral cortical area in CTR which was completely lost in CKO; 4) a 
33% increase (p<0.01) in calvarial bone thickness in CTR which was absent in CKO. Sec-
ond, histomorphometry of femurs showed PTH led to: 1) a 235% (p<0.01) and 96% (p<0.05) 
increase in osteoblast number, and a 54% (p<0.01) and 22% (p<0.05) increase in osteocyte 
density in trabecular and cortical bone respectively in CTR which were unchanged in CKO; 
2) a 51% and 37% (p<0.01) increase in osteoblast thickness in trabecular and cortical bone 
respectively in CTR which were absent in CKO; and 3) a 35% and 92% (p<0.05) increase in 
osteoclast number in trabecular and endocortical bone respectively in CTR which was absent 
in CKO. Third, PTH-induced osteoclast formation in isolated bone marrow stromal cells was 
significantly blunted in CKO cultures (p<0.001, n=3). Lastly, the CKO bone had comparable 
mRNA expression of PTH1R (n=3), suggesting the blunted anabolic action was not due to 
receptor alteration. Altogether, these data demonstrated that Fip200/autophagy mediates the 
anabolic action of PTH in bone by promoting PTH-increased osteoblast numbers and/or 
activation, as well as bone remodeling.
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1065
Discoidin domain receptor 2 functions in skeletal progenitor cells and 
chondrocytes to control cartilage growth and postnatal bone formation 
*Fatma Mohamed1, Chunxi Ge1, Abdul-Aziz Binreyes1, Renny Franceschi1. 
1UNIVERSITY OF MICHIGAN, United States

Discoidin domain receptor 2 (Ddr2), a collagen-activated receptor tyrosine kinase, 
plays an important but under-appreciated role in skeletal growth and development. Muta-
tions in Ddr2 cause spondylo-meta-epiphyseal dysplasia (SMED), characterized by short 
stature, short limbs and craniofacial anomalies. Ddr2-null mice phenocopy SMED with 
severe bone defects seen in skull, axial and appendicular skeletons. However, it is not un-
derstood how Ddr2 functions in bone. To determine its cellular sites of action, we examined 
the distribution of Ddr2 using Ddr2-lacZ knock-in mice and used a conditional deletion 
approach to assess Ddr2 function in specific cell types. β-gal staining of Ddr2+/LacZ mice 
detected Ddr2 expression in growth plates at the cranial base and long bones, trabecular 
bone, cranial sutures and periosteum. In growth plates, Ddr2 showed a gradient of expres-
sion: high in resting zone (RZ) and lower in proliferating (PZ) and hypertrophic chondro-
cytes (HZ). Gli1 is known to mark skeletal progenitor cells (SPCs) in cranial sutures and 
long bones. Our preliminary data suggests Ddr2 co-localizes with Gli1 and lineage tracing 
of Gli1+cells in Gli1CreER;Ai14 mice showed labelling in growth plate RZ progenitors 
and cells of chondrocyte lineages. Subsequent experiments conditionally disrupted Ddr2 
in Gli1+SPCs (Ddr2f/f;Gli1CreERT) and chondrocytes (Ddr2f/f;Col2Cre). Conditional KO 
of Ddr2 (cKO) with either Cre resulted in a skeletal phenotype similar to Ddr2-null mice 
including significantly reduced body length (13-17%), weight (15-18%), and skull length 
(7.4-11%) compared with controls (Ddr2f/f) (n=20; M & F). 3M-old cKO mice displayed a 
significant reduction (41-51%) in tibial trabecular bone associated with decreased trabecu-
lar number and thickness and mild changes in cortical bones. 2 week-cKO mice exhibited 
decreased growth plate length in long bones (10-13%) and severe defects in cranial base 
chondrocytes characterized by a significant widening (300%) in RZ, loss of columnar orga-
nization and polarity in PZ and ectopic chondrocyte hypertrophy. Also, cKO mice showed 
a 43-60% reduction in chondrocyte proliferation (EdU) and no significant changes in apop-
tosis (TUNEL). Aberrant chondrocyte proliferation and organization partially explained de-
fects in chondrocyte proliferation and overall reduced bone growth. In conclusion, Ddr2 has 
important functions in Gli1+SPCs and chondrocytes where it regulates chondrocyte growth 
and organization during postnatal bone formation.

Disclosures: Fatma Mohamed, None

1066
Cell-type-distinct regulatory action of Runx2 on the genome underlies its 
distinct roles in osteoblasts and chondrocytes *Hironori Hojo1, Shinsuke 
Ohba1, Akira Yamakawa2, Ung-il Chung2, Qiuyu Guo3, Xinjun He3, Andrew 
McMahon3, Taku Saito4, Shoko Onodera5, Toshifumi Azuma5. 1Center for 
Disease Biology and Integrative Medicine, Graduate School of Medicine, The 
University of Tokyo, Japan, 2Department of Bioengineering, Graduate School 
of Engineering, The University of Tokyo, Japan, 3Department of Stem Cell 
Biology and Regenerative Medicine, Eli and Edythe Broad CIRM Center for 
Regenerative Medicine and Stem Cell Research, United States, 4Orthopaedic 
Surgery, Graduate School of Medicine, The University of Tokyo, Japan, 
5Department of Biochemistry, Tokyo Dental College, Japan

Runx2 is a key transcription factor in skeletal development, and is essential for both 
osteoblast specification and chondrocyte hypertrophy. Although Runx2 plays different roles 
in these cell types, the regulatory programs underlying its distinct roles remain unclear. To 
identify the Runx2-mediated regulatory program in vivo, we performed ChIP-seq for Runx2 
in mouse neonatal calvarial osteoblasts and rib chondrocytes. We isolated these cells from 
gene-manipulated mice, which were engineered to produce Biotin-3xFLAG-tagged Runx2 
proteins from endogenous alleles to facilitate biochemical characterization of Runx2 targets. 
In addition, to investigate the relationship between Runx2-DNA binding and the chromatin 
accessibility in distinct types of skeletal cells, we performed ATAC-seq in Sp7-GFP-positive 
osteoblasts, Col2a1-ECFP-positive chondrocytes, and Col10a1-mcherry-positive hypertro-
phic chondrocytes, which were obtained by fluorescence-activated cell sorting (FACS) from 
each of the reporter mouse lines. A statistical analysis with ATAC-seq data sets identified os-
teoblast- and hypertrophic chondrocyte-distinct chromatin accessible regions. These regions 
were highly associated with genes related to skeletal development and enriched with the 
consensus Runx motif, supporting the idea that Runx2 exerts its activity in the cell-type-dis-
tinct chromatin accessible regions. Indeed, more than 50% of osteoblast-distinct chromatin 
accessible regions were bound by Runx2 in osteoblasts, and 40% of hypertrophic chon-
drocyte-distinct ones were bound by Runx2 in chondrocytes. Integrative analysis further 
revealed that the Runx2 binding signature differed between osteoblasts and chondrocytes, 
but was highly correlated with the chromatin accessibility in either cell type. One of the 
osteoblast putative enhancers, which showed osteoblast-distinct chromatin accessibility and 
Runx2 binding, was located in a Sp7 flanking region. Deletion of the enhancer decreased 
the endogenous Sp7 expression as well as osteoblast marker genes in osteoblasts, support-
ing a Runx2-mediated function of the enhancer. In vivo transgenic reporter analysis further 
verified the enhancer activity in Sp7-expressing osteoblasts in mice. Collectively, these find-
ings elucidate the Runx2-mediated regulatory landscape underlying the cell-type-distinct 
chromatin accessibility on the genome. The Runx2 function on the Sp7 regulatory element 
represents the osteoblast-distinct action of Runx2 in this context.

Disclosures: Hironori Hojo, None

1067
Mitochondrial long-chain fatty acid b-oxidation is required for Wnt-
mediated increases in bone volume *Megan C. Moorer1, Conor Beil1, Soohyun 
Kim1, Priyanka Kushwaha1, Ryan Riddle1. 1Johns Hopkins University, United 
States

Bone formation requires substantial energy-generating capacity especially during pe-
riods of rapid bone growth or in response to anabolic stimuli. In our previous work, we 
demonstrated that long-chain fatty acid b-oxidation is required for normal bone mass accrual 
and that Wnt signaling enhances fatty acid utilization by osteoblasts. In these studies, we 
examined the requirement for b-oxidation during Wnt-stimulated anabolism. Ablating the 
expression of carnitine palmitoyltransferase-2 (Cpt2), an obligate enzyme in mitochondrial 
fatty acid oxidation, resulted in a 60% reduction in oleic acid metabolism and a modest in-
hibition of osteoblast differentiation in vitro. However, when cultures were stimulated with 
Wnt3a (50ng/ml), the effect of Cpt2 loss of function was more profound as Wnt3a-stimu-
lated increases in alkaline phosphatase activity and the expression of Runx2 and Col1a1 
were completely abolished. As an in vivo counterpart to these studies, we crossed Sost-/- 
mice, which exhibit increased skeletal fatty acid uptake, with mice lacking Cpt2 specifical-
ly in the osteoblast (Cpt2flox; Ocn-Cre) to generate double knockouts and the appropriate 
controls. In agreement with our in vitro studies, microCT analysis of bone structure in the 
distal femur and L5 vertebrae revealed that the loss of Cpt2 function in the context of scle-
rostin-deficiency greatly diminished the acquisition of trabecular bone volume. Serum P1NP 
levels were reduced in the double knockouts when compared to Sost-/- mice, indicating a 
defect in bone formation. Appositional growth on cortical bone surfaces was not affected, 
suggesting that substrate selection is compartment specific. Taken together these data reveal 
an increased requirement for osteoblastic long chain fatty acid oxidation in response to os-
teo-anabolic signaling.

Disclosures: Megan C. Moorer, None
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Cells targeted by Dmp1-Cre, but not Sost-Cre or CD19-Cre, are a major 
source of the OPG controlling osteoclast formation in young mice *Keisha 
Cawley1, Jinhu Xiong1, Ryan Macleod1, Igor Gubrij1, Yu Liu1, Robin Mulkey1, 
Michela Palmieri1, Joseph Goellner1, Charles O’Brien1. 1University of Arkansas 
for Medical Sciences, United States

Osteoprotegerin (OPG) inhibits osteoclast formation by binding to RANKL. Indirect 
evidence suggests that osteocytes are an important source of the OPG involved in suppres-
sion of osteoclast formation. To directly identify the cellular sources of OPG, we created 
mice harboring an OPG conditional allele (OPG-flox) using CRISPR-based gene editing. 
Mice homozygous for the OPG-flox allele exhibited no changes in bone mass or architec-
ture, confirming that introduction of the loxP sites did not alter expression of the gene. Mice 
lacking OPG in various cell types were then generated by crossing OPG-flox mice with 
different Cre-driver strains and comparing the skeletal phenotype of the offspring to that of 
OPG-null mice. We first deleted OPG using Dmp1-Cre transgenic mice, which delete floxed 
alleles in osteoblasts, bone lining cells, and osteocytes. At 5 weeks of age, mice lacking 
OPG in Dmp1-Cre targeted cells had very low cancellous bone volume in vertebral bone 
compared to control littermates and similar to OPG-null mice. Deletion of OPG in Dmp1-
Cre mice also reduced cortical thickness in the femur to a level similar to OPG-null mice. 
Deletion of OPG with Dmp1-Cre mice did not alter circulating levels of OPG, suggesting 
that levels in the bone microenvironment are key to inhibition of osteoclast formation. To 
distinguish between osteocytes and osteoblasts or lining cells as a source of OPG, we deleted 
OPG using Sost-Cre transgenic mice, which delete target genes in osteocytes and hemato-
poietic cells, but not osteoblasts or lining cells. Mice lacking OPG in Sost-Cre-targeted cells 
exhibited only slightly lower cancellous bone in the spine compared to control littermates 
at 5 weeks of age. Similarly, femoral cortical bone was reduced compared to controls but 
the changes were less than those observed in OPG-null mice or with deletion of OPG using 
the Dmp1-Cre transgene. B lymphocytes have also been proposed as a source of the OPG 
involved in bone remodeling. However, deletion of OPG using a CD19-Cre driver strain 
had no impact on cortical or cancellous bone mass. Taken together, this evidence supports 
the idea that osteoblasts, lining cells, or both are a major source of the OPG involved in 
suppressing osteoclast formation during bone growth but that osteocytes and B lymphocytes 
are not.

Disclosures: Keisha Cawley, None

1069
Red Cell Distribution Width (RDW), A Widely Available Simple Measure 
of Cell Aging, Strongly Predicts Hip Fracture *Kyoung Min Kim1, Li-Yung 
Lui2, Jane Cauley3, Kristine Ensrud4, Eric Orwoll5, Marcia Stefanick6, Steve 
Cummings7. 1San Francisco Coordinating Center, Research Institute, CPMC, 
San Francisco, CA, USA/ Department of Endocrinology and Metabolism. Seoul 
National University Bundang Hospital and Seoul National University College 
of Medicine, Seongnam, Korea, United States, 2San Francisco Coordinating 
Center, Research Institute, CPMC, CA, USA, United States, 3Department of 
Epidemiology, Graduate School of Public Health, University of Pittsburgh, 
Pittsburgh, PA, USA, United States, 4Center for Chronic Disease Outcomes 
Research, Veterans Affairs Health Care System, Department of Medicine, 
University of Minnesota, Division of Epidemiology and Community Health, 
School of Public Health, University of Minnesota, Minneapolis, MN, USA, 
United States, 5Oregon Health & Science University, Portland, OR, USA, United 
States, 6Stanford Prevention Research Center, School of Medicine, Stanford 
University, Palo Alto, CA, USA, United States, 7San Francisco Coordinating 
Center, Research Institute, CPMC/ Department of Epidemiology and 
Biostatistics, University of California, San Francisco, CA, USA, United States

Background: The size of cells becomes more variable with aging in humans and other 
organisms. RDW, routinely assessed in routine blood counts (CBC), measures the amount 
of variability in the size of red blood cells. Increased RDW predicts mortality, CVD, and 
many aging related diseases. However, its accuracy for predicting hip fracture is not known. 
If it predicts hip fracture, it could be used from medical records – at no cost – to identify 
people at high risk of hip fracture.Methods: RDW was measured in 3,635 men, age 71 to 
99, in the MrOS study, along with femoral neck (FN) BMD. The RDW values ranged from 
11.3-32.9% (median 14.0%; interquartile range 13.5-14.8%). RDW classified into percen-
tiles (90). FRAX® was also calculated. During an average 8.1 years of follow-up, 164 hip 
fractures occurred. We assessed the risk of hip fracture by percentile RDW. We then used re-
ceiver-operating-curves to estimate the accuracy of RDW + age and RDW, age and BMD to 
identify men who would suffer a hip fracture. We also compared the accuracy of RDW with 
FRAX and RDW with FN BMD to FRAX with FN BMD. Results: Higher percent RDW was 
a strong predictor of hip fracture: Hazard ratio (95% confidence limit) for high (>=15.7%, 
the top 10%) vs. low (<=13.0%. the lowest 10%) = 2.8 (1.3, 5.9). RDW with age had similar 
accuracy as FRAX (that includes age; Table and Figure). RDW was not correlated with FN 
BMD (r = 0.02). RDW with BMD was more accurate then FRAX with BMD (Table and 
Figure).Conclusions: RDW, reflecting cellular aging, strongly predicts hip fracture. RDW 
with BMD predicts hip fracture more accurately than FRAX with BMD. RDW is a simple, 
universal, and powerful measure to identify those at high risk of hip fracture.
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1070
Anemic Women Have Poorer Cortical Bone Microstructure and Increased 
Fracture Risk Independent of Bone Mineral Density and Clinical Risk 
Factors *Anna Nilsson1, Daniel Sundh1, Lisa Johansson1, Dan Mellström1, 
Mattias Lorentzon1. 1Geriatric Medicine, Institute of Medicine, Sahlgrenska 
Academy, University of Gothenburg, Sweden

Anemia has been associated to an increased risk of fractures in a few previous studies, 
and the association has been reported more frequently in men than in women. The under-
lying mechanism remains unclear although low bone mineral density (BMD) has been re-
ported.Sahlgrenska University hospital Prospective Evaluation of Risk for Bone fractures 
(SUPERB) is a population-based study including a total of 3,028 women between 75 and 
80 years of age recruited from the greater Gothenburg area in Sweden. At baseline, medical 
history and clinical risk factors were assessed by questionnaires along with detailed bone 
phenotyping, using dual energy x-ray absorptionmetry (DXA) and high-resolution periph-
eral quantitative computed tomography (HR-pQCT), and blood samples. The subjects were 
followed for a median of 3.6 years (IQR 1.5 years) and incident fractures were registered 
from digital x-ray archives covering the west part of Sweden. Hemoglobin (Hb) levels were 
available at baseline in 2,974 women. Mean Hb was 135 +/-11 g/L and 199 women (6.7%) 
were anemic (Hb<120 g/L). Women with anemia did not differ in age, height or weight from 
women who did not have anemia. Women with anemia had increased risk for fractures (any: 
HR 2.03 [95%CI 1.51-2.73], major osteoporotic: HR 2.16 [2.55-3.00]). Hb levels were also 
associated with increased risk of fractures (any: HR per SD decrease 1.23 [1.12-1.35], major 
osteoporotic: 1.24 [1.12-1.38]). These associations remained after adjustment for clinical 
risk factors and femoral neck BMD (table 1). Women with anemia had lower BMD (g/cm2) 
in the femoral neck (0.64+/-0.11 vs. 0.66+/-0.11, p=0.015) and total hip (0.78+/-0.13 vs. 
0.80+/-0.12, p=0.033) but not in the spine (0.95+/-0.17 vs. 0.94+/-0.18, p=0.51) compared 
to controls. Furthermore, in the tibia, anemic women had lower cortical volumetric BMD 
(908+/-44 vs. 916+/-42 mg/cm3, p=0.013), lower cortical area (144+/-28 vs. 148+/-23 mm2, 
p=0.043) and higher cortical porosity (5.8+/-2.8 vs. 5.3+/-2.5%, p=0.007), but there was 
no difference in the trabecular bone volume fraction (0.12+/-0.03 vs. 0.12+/-0.03, p=0.21). 
Women with anemia reported more frequently that they had fallen during the last year (38% 
v. 29%, p<0.01) but adjustment for this did not alter the associations shown in table 1. We 
conclude that the increased fracture risk in anemia was independent of clinical risk factors 
and femoral neck BMD. The role of impaired cortical bone microstructure for fracture risk 
in anemia remains to be elucidated.

Disclosures: Anna Nilsson, None

1071
The Risk of Hip and Non-Vertebral Fractures in Chronic Kidney Disease: 
A Systematic Review and Meta-Analysis *Tatiane Vilaca1, Syazrah Salam1, 
Richard Eastell1, Marian Schini2, Sue Harnan3, Anthea Sutton4, Edith Poku5, 
Steve Cummings6. 1Academic Unit of Bone Metabolism The University 
of Sheffield , United Kingdom, 2Academci Unit of Bone Metabolism The 
University of Sheffield , United Kingdom, 3Health Economics and Decision 
Science School of Health and Related Research (ScHARR) The University of 
Sheffield, United Kingdom, 4Health Economics and Decision Science School 
of Health and Related Reseach (ScHARR) The University of Sheffield , United 
Kingdom, 5Health Economics and Related Research School od Health and 
Related Research (ScHARR) The University of Sheffield , United Kingdom, 
6University of California, United States

BackgroundChronic kidney disease (CKD) affects mineral metabolism but the effect on 
fracture risk is not fully established. To assess fracture risk in CKD, we conducted a system-
atic review and meta-analysis on the risk of hip and non-vertebral fractures in this popula-
tion.MethodsMedline, Embase and Cochrane databases were searched in March 2018 and an 
update conducted in April 2019 (Medline) using relevant MeSH and free text terms such as 
“chronic kidney disease”, “kidney failure” and “fracture”. We selected observational studies 
with data on the risk of fractures in adults > 18 years old with CKD compared to people with 
normal kidney function (eGFR>60 mL/min). Study quality was assessed using the Newcas-
tle Ottawa Scale. We used the random-effects model to calculate the risk estimates and 95% 
confidence intervals.ResultsThe systematic review selected 17 studies. Twelve studies were 
included in the hip fractures meta-analysis; 9 cohorts, 2 case-cohorts and 1 case-control 
study. The studies reported data from 250,440,035 participants, 5,798,566 with CKD and 
363,410 hip fractures. Four studies were included in the non-vertebral fracture analysis; 3 
cohorts, and 1 case-control study reporting 115,284 fractures in 1,396,976 participants. The 
studies reported data from participants aged 18 to >90 years old and from CKD stage 3A to 
end-stage renal disease (dialysis). Overall, study quality was judged to be moderate to good.
We found a significant increase in the risk of fractures in CKD both for hip (RR2.38, 95% CI 
1.83-3.11) and for non-vertebral fractures (RR1.53, 95% CI 1.18-1.99). For hip fractures, we 
grouped the studies which reported the risk in specific age ranges and CKD stage subgroups. 
The 65 years subgroup (RR 2.09). The risk of hip fractures is greater, the greater the loss of 
renal function; RR 1.73 in CKD stage 3, RR 2.99 in CKD stage 4 and RR 5.52 in dialysis 
patients. All subgroups risks were statistically significant (table).ConclusionsThere is an in-
crease in the risk of hip and non-vertebral fractures in CKD. The relative increase in the risk 
of hip fractures is higher in the younger CKD population. Progressive loss of renal function 
is associated with greater risk of hip fractures. The multiple comorbidities associated with 
CKD and CKD-metabolic bone disorder might underlie these associations.

Disclosures: Tatiane Vilaca, None
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Lumbar Spine Quantitative Computed Tomography (QCT) Is A Better 
Predictor of Vertebral Fracture in Boys with Duchenne Muscular 
Dystrophy (DMD) Than either DXA or Peripheral QCT *Nicola Crabtree1, 
Michael Machin2, Eleni Kariki2, Raja Padidela3, Imelda Hughes3, Zulf Mughal3, 
Michael Machin4, Eleni Kariki4, Nicholas Shaw5. 1Birmingham Women’s 
and Children’s Hospital NHS Foundation Trust, United Kingdom, 2Central 
Manchester University Hospitals NHS Foundation Trust, United Kingdom, 
3Royal Manchester Children’s Hospital, United Kingdom, 4Central Manchester 
University Hospitals NHS Foundation Trust, United Arab Emirates, 5Birmingham 
Women’s and Children’s NHS Foundation Trust, United Kingdom

Vertebral fractures are common in boys with DMD taking daily corticosteroids. Treat-
ment is usually initiated when vertebral fractures have been identified. However, prophy-
lactic treatment may be possible if reliable risk factors for vertebral fracture can be identi-
fied. The aim of this work was to compare the diagnostic accuracy of three different bone 
strength assessment techniques in a cohort of DMD boys.Thirty-three boys with DMD 
(mean age=8.3(SD2.3) years) were followed over 3.4(SD1.8) years. All boys had size ad-
justed lumbar spine DXA (BMAD), distal radius peripheral QCT (pQCT) and axial QCT at 
baseline and DXA and pQCT at follow-up. Lateral spine imaging was performed to identify 
incident vertebral fractures. Mobility status and cumulative corticosteroid (CS) exposure 
were also recorded. Logistic regression analysis was used to identify significant predictors 
of vertebral fracture and diagnostic testing using a threshold of Z 8 years was performed with 
all baseline values. At baseline 31/33 boys were mobile. During follow-up 20 boys sustained 
48 mild and 7 moderate vertebral fractures and 13 boys remained fracture free(FF). There 
were no differences in cumulative CS exposure, height, weight or body mass index SDSs but 
boys who remained fracture free at follow up were on average 2.1(0.7) years younger than 
those who suffered a vertebral fracture (VF), p=0.02. There were no significant differences 
in baseline or follow up LS BMAD or distal radius pQCT bone densities. In contrast, VF 
boys had a 1.1(0.4)SD lower QCT Z-score than FF boys at baseline, p=0.005. Logistic re-
gression demonstrated that QCT Z-score was the only significant bone predictor of fracture 
(Exp(B) = 0.4, p=0.01). However, age alone, regardless of bone density, was the strongest 
overall predictor of future fracture (Exp(B) = 1.9, p=0.02). In conclusion, axial QCT is the 
best predictor of vertebral fracture in boys with DMD taking daily corticosteroids. Given, 
the progressive nature of the disease and prolonged exposure to corticosteroids, it is not 
surprising that age was the strongest overall predictor of fracture. However, using QCT in 
combination with age may be a more robust approach when considering prophylactic treat-
ment of vertebral fractures in this population.

Disclosures: Nicola Crabtree, None

1073
Multiple Sclerosis and Fracture Risk: A Mendelian Randomization Study 
*Sohyun Jeong1, Yi-Hsiang Hsu2. 1Marcus Institute at Hebrew SeniorLIfe 
and Harvard Medical School, United States, 21.Marcus Institute at Hebrew 
SeniorLife and Harvard Medical School, 2.Harvard School of Public Health 
3.Broad Institute of MIT and Harvard , United States

Multiple sclerosis (MS) is a chronic autoimmune CNS disease which affects more than 
2 million worldwide. Increased fracture risk has been reported but with controversial results 
from observational studies. The underlying mechanism and risk factors of fracture haven’t 
been well studied,too. Thus, we aimed to investigate the causal association and the underly-
ing mechanism between MS and fracture via two-sample Mendelian randomization (MR).
MR can assess the causal relations using inherited genetic variations as the instrumental 
variables (IVs) to overcome un-measured confounders from observational studies. In the 
current study, GWAS data for MS and all fractures in adult were obtained from large-scale 
meta-analyses (n=41,505 for MS; n=264,973 for fracture). A total of 53 independent ge-
nomewide significant MS SNPs were selected as IVs. MR analyses were done for each SNP 
and then each result was combined by weighted meta-analyses. Additional MR analyses 
between potential mediators and fracture were performed to find the intrinsic pathophys-
iology of fracture risks using UKBiobank (N=400K). Different pleiotropy methods were 
applied to satisfy the assumption of MR analyses. Multi-testing corrections were done with 
false discovery rate.MS was found causally protective against fracture risk(OR: 0.976, 95% 
CI: 0.963-0.988). The result was further replicated (OR: 0.998, 95%CI: 0.997-0.999) in UK-
Biobank. The SNPs(IVs) were enriched in genes presenting bone metabolism, neuronal-, 
endocrine-, and immune system. Additional MR analyses tested BMD, vitamin D, handgrip 
strength, ataxia, rheumatoid arthritis, endocrine-, renal-, neurological- and hormone disor-
ders as mediators. We found MS causally associated with increased BMD in femur and 
spine. In addition, MS causally increased diabetes, hyperparathyroidism, adrenal disorder, 
SIADH, RA, renal disorder, ataxia, and various neurological disorders but decreased vitamin 
D, intracranial volume and handgrip strengths. Among these, bipolar, autonomic neuropa-
thy, autism (OR: 0.994, 95CI:0.983-0.988) causally decreased fracture risk, but intracranial 
volume increased fracture risks in other minor bone sites. In conclusion, MS presented a 
causally decreased overall fracture risks derived from increased BMD and neurological dis-
orders. Increased fracture risks in MS reported from previous observational studies might be 
biased attributable to treatment and disease progression factors, but not to intrinsic MS itself.

Disclosures: Sohyun Jeong, None
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Cholinesterase Inhibitor use is Associated with Lower Fracture Risk in Men 
with Dementia *Abayomi Obunwale1, Richard Sloane1, Carl Pieper1, Richare 
Lee1, Kenneth Lyles1, Colon-Emeric Cathleen1, Robert Adler2. 1Duke University, 
United States, 2Hunter Holmes McGuire VAMC, United States

Background: Cholinesterase inhibitors used to treat dementia have been noted to in-
crease bone density and quality in mice. Human studies are limited, but suggest an associa-
tion with improved bone healing after hip fracture and decreased fracture risk. We examined 
the relationship between cholinesterase inhibitor use and fracture risk in a large national 
cohort of men with dementia.Methods: Data from 360,015 male Veterans aged 65-99 years 
with dementia but without prior fracture were used including VA, Medicare, and Pharmacy 
records from 2000-2010. Diagnosis of dementia, any clinical fracture (excluding facial and 
digital), comorbidities and medications were identified using ICD9 and drug class codes. 
Cox proportional hazard models considering cholinesterase use as a time varying covariate 
and adjusting for fall and fracture risk factors compared the time to fracture in users vs. 
non-users. Potential confounders included demographics (age, race, BMI), comorbidities 
associated with fracture or falls (rheumatoid arthritis, prostate cancer, endocrinopathies, 
malabsorption, diabetes, lung disease, liver disease, heart failure, stroke, Parkinson’s, sei-
zures, alcohol/tobacco use, sensory impairment), and medications associated with fracture 
or falls (bisphosphonates, glucocorticoids, ADT, PPIs, SSRIs, psychoactives, anticholiner-
gics). Competing mortality risk was considered using the methods of Fine and Gray.Results: 
Among older Veterans with diagnosis of dementia, 20.1% suffered a fracture over an average 
of 4.6 years of follow-up. Overall, 42.3% of the cohort used a cholinesterase inhibitor during 
the study period. The hazard of any fracture among cholinesterase inhibitor users compared 
to those on other/no dementia medications was significantly lower in fully adjusted models 
(HR 0.81; 95% CI, 0.75-0.88). After considering competing mortality risk, fracture risk re-
mained 18% lower in Veterans using cholinesterase inhibitors (HR 0.82; 95% CI, 0.76-0.89).
Conclusion: Cholinesterase inhibitor use is associated with reduced risks of fracture after ad-
justing for multiple fall and fracture risk factors and competing mortality risk. Unmeasured 
confounders including dementia severity remain, but results support consideration of phase 
2 studies of cholinesterase inhibitors in older adults with osteoporosis.

Disclosures: Abayomi Obunwale, None

1075
A Randomized Clinical Trial on the Effect of Dietary Calcium Intake as 
Compared to Calcium Supplement on Vascular Health in Postmenopausal 
Women *Suzanne N Morin1, Angel M Ong1, Hope A Weiler1, Elham Rahme1, 
David Goltzman1, Styliani S Daskalopoulou1, Michelle Wall2, Claudie Berger2, 
Shubhabrata Das3, Angela M Cheung3. 1McGill University, Canada, 2Research 
Institute of the McGill University Health Centre, Canada, 3University of Toronto, 
Canada

PURPOSE: Meta-analyses suggest calcium supplement increase rates of cardiovascu-
lar events in adults. We examined, in postmenopausal women, the effect of dietary calci-
um compared to supplemental calcium on carotid femoral pulse wave velocity (cfPWV) 
and on carotid intima-media thickness (cIMT), which are strongly associated with vascular 
diseases, and considered established measures of vascular function and structure.METH-
ODS:Healthy postmenopausal women (n=121) were randomized to: daily 1200 mg of cal-
cium through food (CaDiet; N=48), or 750 mg of calcium supplement + dietary intake of 
calcium of 450 mg for a daily total of 1200mg (CaSupp; N=47) or no intervention (control: 
C, N=26) for 12 months. Adherence to the intervention was ascertained through a monthly 
multiple-pass 24-hour dietary recall and reported pill count. We measured cfPWV, cIMT and 
blood pressure (BP) at baseline, 6 and 12 months. Total cholesterol, lipoproteins and C-re-
active protein were measured at baseline and 12 months. The primary outcome was change 
in cfPWV and cIMT over 12 months. Repeat measure ANOVA with Bonferroni adjustment 
was used to compare between and within group differences.RESULTS:There were no differ-
ences in baseline characteristics between the 3 groups (mean age: 60.5 y [6.0], BMI: 25.7 kg/
m2[4.1], BP: systolic 112 mmHg [12], diastolic 72 mmHg [7], daily dietary calcium intake: 
851mg/day [340]). Both intervention groups were compliant (95% within ±20% of target Ca 
intake; 97% with tablet adherence ≥80%). As designed, there were between group differenc-
es in dietary calcium intake at 12 month (CaSupp: 411mg/day [143], CaDiet: 1068mg/day 
[198], C: 761mg/day [432]). There were no between group differences in BMI; however, 
there was a significant difference in 12-month BMI change between the CaDiet(0.35[-2.41; 
1.74])andCaSuppgroups (-0.14[-2.77; 1.68]; difference 0.5 kg/m2[0.1; 0.9]). We observed 
no between nor within group differences in cfPWV and cIMT (FIGURE);nor in lipopro-
teins, C-reactive protein and systolic BP. Total cholesterol and diastolic BP were slightly 
but significantly higher in the control group compared to the 2 intervention groups at 12 mo. 
CONCLUSIONS: In healthy postmenopausal women, calcium supplementation, compared 
to dietary calcium intake, did not result in worse vascular outcomes as measured by arterial 
stiffness, carotid media thickness and serum biomarkers following a 12-month randomized 
controlled intervention.
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1076
Effects of Supplementation with Vitamin D3 400, 4000 or 10000 IU Daily 
for Three Years on Vascular Calcification in The Calgary Vitamin D Study: 
Secondary Analysis of a Randomized Controlled Trial *Emma Billington1, 
Lauren Burt1, Ryan Plett1, Steven Boyd1, David Hanley1, Marianne S Rose2. 
1University of Calgary, Canada, 2Alberta Health Services, Canada

Arterial calcification (AC) has been associated with states of both vitamin D deficiency 
and excess. However, it is not known whether vitamin D supplementation has a dose-depen-
dent effect on development and progression of AC in healthy adults. In this double-blind, 
randomized controlled trial, 311 adults aged 55 to 70 with baseline serum 25-hydroxyvi-
tamin D 30 to 125 nmol/L were randomized 1:1:1 to take vitamin D3 400, 4000 or 10,000 
IU/day for three years. However, due to unrecognized problems with stability of the 10,000 
IU dose, participants in that treatment arm actually received between 2000 and 10,000 IU/
day from month 18 onward. Calcium supplementation was initiated if dietary intake was 
<1200mg/day. AC within the anterior and posterior tibial arteries was identified and quanti-
fied (in milligrams of hydroxyapatite, mgHA) using high resolution peripheral quantitative 
computed tomography (HR-pQCT, XtremeCT II) at baseline and 6, 12, 24, and 36 months 
in a 10mm region at the distal tibia. Among participants with evidence of AC at one or more 
time points, a constrained linear mixed effects model was used to evaluate changes in calci-
fication over time and interaction with treatment group. A total of 302 participants were in-
cluded in intent-to-treat analyses (54% male, mean [SD] age 62 [4] years, mean [SD] 25-hy-
droxyvitamin D level 78.9 [19.9] nmol/L). Tibial AC was identified in 85 (28%) participants 
at baseline, with mean (95% CI) calcification quantity of 2.8 (1.7 to 3.9) mgHA. Individuals 
with calcification were more likely to be male (64 vs 50%, p=0.041), had lower systolic (126 
vs 129mmHg, p=0.0042) and diastolic (79 vs 82mmHg, p=0.014) blood pressure and lower 
24-hour urine calcium excretion (4.0 vs 4.6mmol/d, p=0.015) than participants without AC. 
No participants developed new calcifications throughout the study. Calcification quantity 
increased linearly at a rate of 0.020mgHA per month of observation (95% CI:0.012 to 0.029) 
among the 85 participants with evidence of AC at baseline (Figure). There was no evidence 
of a treatment group effect on change in AC over time (p=0.645 for interaction). In conclu-
sion, HR-pQCT identified lower limb AC and monitored its progression. Despite concerns 
that high dose vitamin D might increase vascular calcification, supplementation with vitamin 
D 400, 4000 and up to 10,000 IU/day does not appear to have differential effects on the 
development or progression of tibial AC over three years.

Disclosures: Emma Billington, Eli Lilly, Consultant, Amgen, Consultant, Amgen, Grant/
Research Support

1077
Long-term Safety and Improvement in Clinical Outcomes in the Phase 3 
Randomized, Double-Blind, Placebo-Controlled Study of Burosumab, an 
Anti-FGF23 Antibody, in Adults with X-Linked Hypophosphatemia (XLH) 
*Karl L. Insogna1, Anthony A. Portale2, Farzana Perwad2, Karine Briot3, Erik 
A. Imel4, Peter Kamenický5, Thomas Weber6, Pisit Pitukcheewanont7, Hae 
Il Cheong8, Suzanne Jan de Beur9, Yasuo Imanishi10, Nobuaki Ito11, Robin 
Lachmann12, Hiroyuki Tanaka13, Lin Zhang14, Alison Skrinar14, Linda Rees14, 
Javier San Martin14, Thomas O. Carpenter15. 1Yale School of Medicine, 
United States, 2University of California, San Francisco, United States, 3Centre 
d’Evaluation des Maladies Osseuses, Hôpital Cochin, France, 4Indiana 
University School of Medicine, United States, 5Université Paris-Sud, Le Kremlin 
Bicêtre, France, United States, 6Duke University Medical Center, United States, 
7Children’s Hospital Los Angeles, University of Southern California Keck 
School of Medicine, United States, 8Seoul National University Children’s 
Hospital, Republic of Korea, 9Johns Hopkins University, United States, 10Osaka 
City University Graduate School of Medicine, Japan, 11The Tokyo University 
Hospital, Japan, 12University College London Hospitals, United Kingdom, 
13Okayama Saiseikai General Hospital, Japan, 14Ultragenyx Pharmaceutical Inc., 
United States, 15Yale University School of Medicine, United States

In adults with XLH, excess FGF23 causes hypophosphatemia with consequent frac-
tures/pseudofractures, osteomalacia, pain, stiffness, and impaired physical function. We 
previously reported that burosumab resulted in significantly greater improvement in serum 
phosphorus, fracture/pseudofracture healing, stiffness, and physical functioning compared 
to placebo in a Phase 3, double-blind, multicenter study (CL303, NCT02526160). Here, 
we report final data (>=96 weeks) from this trial.Subjects were randomized 1:1 to receive 
burosumab 1 mg/kg or placebo subcutaneously every 4 weeks. At Week 24, subjects in the 
placebo group crossed-over to receive burosumab, and all subjects remained on burosumab, 
blinded to prior treatment, for >=96 weeks (<149 weeks for subjects in the US and EU).Most 
(119/134, 89%) subjects completed 96 Weeks. Through Week 96, most subjects received 1 
mg/kg burosumab and 14 dose reductions occurred in 12 subjects. After Week 24, with all 
subjects on burosumab, overall mean serum phosphorus levels at the mid-point of the dose 
interval remained above the lower limit of normal throughout the remainder of the study. 
Increases in serum 1,25(OH)2D were maintained. At Week 96, substantial reductions from 
baseline were maintained in scores for stiffness (LS mean change +/- SE [95% CI]: -16.5 
+/- 3.1 [-22.6, -10.4]), physical functioning (-8.7 +/- 2.0 [-12.7, -4.7]), and pain (-1.2 +/- 0.2 
[-1.7, -0.8]). Most subjects (132/134, 99%) experienced an AE. Serious AEs were reported 
in 22 subjects. All serious AEs were resolved or resolving, with the exception of decreased 
range of joint motion unrelated to treatment in one subject, and death due to car accident in 
one subject. Ninety-two subjects had AEs considered related to treatment by the investiga-
tor; most of these were injection site reactions or consistent with burosumab’s safety profile. 
One of these related-AEs was classified as serious and resolved (exacerbated spinal stenosis 
in a subject with a history of multilevel spinal stenosis). Mean iPTH level was near the 
upper limit of normal at baseline and steadily declined. Nephrocalcinosis score at Week 96 
changed by 0 in 101 subjects, -1 in 9 subjects, +1 in 10 subjects (14 subjects not available).
In adults with XLH, long-term treatment with burosumab was associated with sustained im-
provements in serum phosphorus, stiffness, physical functioning, and pain. The frequency, 
severity, and types of AEs reported were consistent with previous burosumab trials.
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Disclosures: Karl L. Insogna, Ultragenyx Pharmaceutical Inc., Other Financial or 
Material Support, Ultragenyx Pharmaceutical Inc., Grant/Research Support, Ultragenyx 
Pharmaceutical Inc., Consultant

1078
Identification and Validation of Targets for Osteoporosis: Evidence from 
Whole exome Sequencing in 42,263 individuals, CRISPR-Cas9 and murine 
models *Laetitia Laurent1, Sirui Zhou1, Vincenzo Forgetta1, J. Brent Richards1, 
John P. Kemp2, David M. Evans2, Albena Pramatarova3, Peter I. Croucher4, 
Graham R. Williams5, J. H. Duncan Bassett5, David Goltzman6. 1Lady Davis 
Institute, Jewish General Hospital, McGill University, Canada, 2University of 
Queensland Diamantina Institute, Translational Research Institute, Australia, 
3McGill University and Genome Quebec Innovation Centre, Canada, 4Garvan 
Institute of Medical Research, Australia, 5Molecular Endocrinology Laboratory, 
Department of Medicine, Imperial College London, United Kingdom, 6Research 
Institute of the McGill University Health Centre, Canada

Importance: The use of osteoporosis medications has decreased, partly due to side-ef-
fects associated with their use. Therefore, new therapies are required, and human genetics 
combined with functional follow-up can identify promising drug targets for the treatment 
of osteoporosis in humans.Objective: To identify and validate novel targets for osteopo-
rosis treatment using whole exome-sequencing (WES), genome-wide association studies 
(GWAS), CRISPR-Cas9 and murine models.Methods: We performed a WES association 
study of estimated bone mineral density (eBMD) measured by quantitative heel ultrasound 
in 42,263 white British UK Biobank participants, the results were overlapped with eBMD 
GWAS of 426,824 participants from the same cohort. CRISPR-Cas9 mediated deletion of 
selected genes was used to assess the functional consequences of gene deletion in SaOS-
2 osteoblast cell lines. Skeletal phenotype screening data from knockout mice were then 
used to validate the consequences of gene deletion in-vivo. Results: We identified 46 genes 
harbouring WES significant variants for eBMD (P < 1x10-7). 45 of these genes harboured 
common variants that were genome-wide significant tag SNPs for eBMD. Effect sizes from 
rare coding and intronic variants were large (up to 3.6 sd per risk allele with most large 
effect size variance increasing eBMD). The average effect size of exome-wide significant 
variants was also significantly larger compared to significant variants from our previous 
GWAS (P = 8.45x10-30). Focusing on CADM1, a cell adhesion molecule expressed in os-
teoblasts we identified genetic variants associated with eBMD from WES (P = 2x10-8) and 
GWAS (P = 3x10-76). We next edited CADM1 in SaOS-2 cells, suppressing protein abun-
dance at the cell surface, but also total protein expression as evaluated by Western blot and 
flow cytometry, which resulted in increases in bone markers: RUNX2 (1.3-fold), COL1A1/
COL1A2 (1.5-fold) and ALPL (1.9-fold), as well as higher alkaline phosphatase activity 
(1.6-fold). A murine knockout model of Cadm1 resulted in decreased femur bone miner-
al content (-3.9 sd), femur length (-4.5 sd) and maximum load to femur fracture (-2.0 sd) 
compared to litter-mate controls.Conclusions: Exome sequencing in a large population iden-
tified novel genes for osteoporosis, which demonstrate important phenotypic consequences 
in high-throughput CRISPR and animal model screens, providing the opportunity to identify 
validated targets for osteoporosis treatment.

Disclosures: Laetitia Laurent, None

1079
The Burden of Osteoporosis in the United States – A US Bone and Joint 
Initiative Report *Nicole Wright1, Kenneth Saag2, Toby King3, Silvia Watkins-
Castillo4, Ed Yelin5, Marc Hochberg6. 1Department of Epidemiology, University 
of Alabama at Birmingham, United States, 2Division of Clinical Immunology 
and Rheumatology, University of Alabama at Birmingham, United States, 
3United States Bone and Joint Initiative, United States, 4Unites States Bone 
and Joint Initiative, United States, 5Division of Rheumatology and Institute for 
Health Policy Studies, University of California, San Francisco, United States, 
6Department of Medicine, University of Maryland School of Medicine, United 
States

Background: The United States Bone and Joint Initiative (USBJI) reports the recent 
burden of osteoporosis, focusing on prevalence, fractures, health care utilization, and eco-
nomic burden.Methods: To provide the current prevalence of osteoporosis, we reviewed 
studies providing prevalence estimates based on bone mineral density (BMD). We used the 
2010-2014 National Inpatient Sample (NIS) and the National Emergency Department Sam-
ple (NEDS) to provide prevalence of major fragility fractures (hip, spine, pelvis, femur, 
wrist, and humerus) and to assess temporal trends in fragility fractures. We used NIS data to 
evaluate health care utilization, and the Medical Expenditures Panel Survey (MEPS) data to 
estimate the economic burden of osteoporosis care. Results: Based on recent National Health 
and Nutrition Examination Survey (NHANES) data, the overall prevalence of osteoporosis, 
using femoral neck and lumbar spine BMD, in US adults age 50+ was 11.0%, with high-
er prevalence in women (16.5%) than men (5.1%). The highest prevalence was in Asians 
(women: 40.0%, men: 7.5%), followed by Hispanics, non-Hispanic Whites, and non-His-
panic Blacks. Prevalence varied by Hispanic origin, with higher prevalence in Puerto Rican 
men than in men of other races/ethnicities (8.6%; Hispanic: 2.3%; NH-White: 3.9%). We 
estimated that 2.8% of the 19.5 million discharges in NIS data and 0.9% of the 46.7 million 
ED visits were for fragility fractures. Fracture prevalence differed by sex, age, and race/
ethnicity, with women, those 80+, and non-Hispanic Whites having the highest prevalence 
at all fractures sites. From 2010 to 2014, we observed a decrease in all fracture sites, ranging 
from 12% to 22%; however, we observed 3.5% and 1.4% increase in the number of hip 
and femur fracture discharges, respectively. The mean LOS (SD) for all fragility fractures 
was 5.3 (0.87) days, with the longest LOS for femur (6.1 days) and the shortest for wrist 
fractures (3.6 days). Men, younger individuals, and non-Hispanic Blacks had longer LOS 
than their comparator groups. Total aggregate direct costs for persons with osteoporosis were 
$73.6 billion in 2012-2014, a rise of 118% from the $28.1 billion in 1998-2000, with fairly 
equal distribution between ambulatory care, inpatient, and prescription costs.Conclusions: 
Osteoporosis remains highly prevalent and a costly condition in older adults. These new 
prevalence estimates seek to increases osteoporosis awareness and prevention.

Disclosures: Nicole Wright, Amgen, Grant/Research Support
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An Antibody against Oxidized Phospholipids Prevents Age Related Bone 
Loss and Improves Glucose Metabolism in Mice *Michela Palmieri1, 
Teenamol Joseph1, Stavros C Manolagas1, Elena Ambrogini1, Horacio Gomez-
acevedo2, Joseph L Witztum3. 1Center for Osteoporosis and Metabolic Bone 
Diseases, Center for Osteoporosis and Metabolic Bone Diseases, University of 
Arkansas for Medical Sciences and the Central Arkansas Veterans Healthcare 
System, United States, 2Department of Biomedical Informatics, University 
of Arkansas for Medical Sciences, United States, 3Department of Medicine, 
University of California San Diego, United States

Oxidized phospholipids containing phosphocholine (PC-OxPL) are pro-inflammatory 
products of lipid peroxidation that form oxidation-specific epitopes (OSEs) on oxidized low 
density lipoproteins (OxLDLs) and on the surface of apoptotic cells. IgM E06 is a natural 
antibody that recognizes PC-OxPL and blocks its deleterious effects. We previously showed 
that overexpression of a single chain (scFv) form of the antigen-binding domain of E06 IgM 
(E06-scFv) increases bone mass in both male and female mice by increasing bone formation 
in both cancellous and cortical bone. Age-related bone loss is characterized by a decline in 
osteoblast number and bone formation, associated with increased oxidative stress and pro-
duction of lipid peroxidation products. These findings, together with earlier studies showing 
that anti-PC IgMdecrease with age, suggest that increased OSE production and decreased 
anti-OSE antibodies may contribute to the loss of bone that occurs with age. To test this 
hypothesis, we aged C57BL/6 male and female E06-scFv transgenic mice and their WT 
littermates. Analysis of serial BMD up to 18 months of age showed that E06-scFv prevented 
age-related bone loss in the femur and the spine of female mice, and in the spine of male 
mice. In addition, analysis at 14 months of age, showed that both male and female E06-scFv 
transgenic mice accumulated less fat mass than WT littermate controls. Like humans, mice 
exhibit an age dependent decline in insulin sensitivity. We therefore tested glucose tolerance 
in these mice following administration of 2 g glucose /kg body weight intraperitoneally. Se-
rum blood glucose was measured immediately prior to glucose administration, and at 15, 30, 
60, 90, and 120 min afterwards. We found no difference in baseline glucose levels in females 
and decreased baseline glucose levels in transgenic males. In both males and females, how-
ever, glucose disposal was greater in E06-ScFv mice than controls indicating that E06-scFv 
affects glucose metabolism. Together, these results demonstrate that expression of E06-scFv 
prevents age-related bone loss and improves glucose metabolism in mice. E06-scFv, there-
fore, may be a prototypic therapeutic intervention that can simultaneously ameliorate more 
than one of the deleterious consequences of aging.

Disclosures: Michela Palmieri, None

1081
Deletion of the Mitochondrial Deacetylase Sirt3 Suppresses Osteoclast 
Fusion and Increases Bone Mass in Old Mice *Kimberly Krager1, Aaron 
Warren1, Nukhet Aykin-Burns1, Maria Almeida2, Ha-Neui Kim2. 1University 
of Arkansas for Medical Sciences, United States, 2University of Arkansas for 
Medical Sciences and Central Arkansas Veterans Healthcare System, United 
States

Mammalian Sirtuins (Sirt1-Sirt7) belong to the family of class III histone deacetyl-
ase enzymes with NAD+-dependent activity and play an important role in inflammation, 
metabolisms, cancer, neurodegeneration, and aging. Among these, Sirt3 is the primary mi-
tochondrial protein deacetylase involved in regulating mitochondrial function and energy 
homeostasis. A previous study demonstrated that germline deletion of Sirt3 in mice did not 
lead to any obvious bone phenotype at 6 months of age. However, its physiological role in 
bone cells and skeletal homeostasis during aging remains largely unknown. To determine if 
Sirt3 plays a role in age-associated bone loss, we generated mice with global deletion (KO) 
of Sirt3 gene and characterized their bone phenotype. Sixteen-month-old male or female 
Sirt3 KO mice had higher femoral cortical thickness than wild-type littermate controls (WT). 
This change was due to a decrease in endosteal perimeter at both sides in the diaphysis or 
metaphysis as determined by micro-CT. Furthermore, the Sirt3 KO mice did not develop 
age-associated cortical porosity. Cancellous bone volume and BMD were also higher in 
femur and spine of female, but not male, Sirt3 KO mice. These changes were accompa-
nied by increased trabecular number and thickness, while trabecular spacing was decreased. 
The high bone mass phenotype was associated with decreased CTx levels in the serum. To 
examine the cellular mechanisms responsible for the decrease in bone resorption, we used 
bone marrow-derived macrophage (BMM) cultures and induced osteoclast formation with 
RANKL. In the cells from WT mice, Sirt3 mRNA and protein levels were greatly increased 
during the transition of BMMs to mature osteoclasts in the presence of RANKL. Osteoclast 
progenitors from Sirt3 KO mice differentiated normally into TRAP-positive osteoclasts al-
beit with impaired resorptive function due to defective fusion. Most osteoclasts lacking Sirt3 
were much smaller than WT osteoclasts. Consistent with this, addition of the Sirt3 inhibitor 
LC-0296 to osteoclast progenitor cultures from WT mice was sufficient to replicate the del-
eterious effects of Sirt3 deletion on osteoclast fusion. Osteoclasts lacking Sirt3 exhibited a 
striking decrease in expression of mitochondrial markers such as Cox1, Cox3, and CytB 
as compared to osteoclasts from WT mice. Taken together, these results indicate that Sirt3 
activation in aged mice stimulates bone resorption, most likely by promoting mitochondrial 
function.

Disclosures: Kimberly Krager, None

1082
Old mice attenuate compression-induced intervertebral disc degeneration 
by suppressing Serpina1 via Wnt signaling *Marina Ziegler Zieger1, Christian 
Mueller1, Nilsson Holguin2. 1University of Massachusetts, United States, 2IUPUI, 
United States

Aging reduces Wnt signaling in the intervertebral disc (IVD) and activating Wnt sig-
naling in IVDs leads to greater aggrecan, but the mediation of aggrecan expression by Wnt 
signaling is mild compared to the extensive changes in IVD functionality. This suggests that 
a more impactful protein regulates the extracellular matrix (ECM) and is modulated by Wnt 
signaling. All of the experiments were approved by an IACUC. Young-adult (5 mo) and 
middle-aged (12 mo) mice were subjected to a model of IVD degeneration (tail compression, 
TC) and transcription analyzed by RNA-sequencing (n=3/age). Adjacent IVD that were not 
compressed served as controls (n=3/age). Using pathway analysis, aging from 5 mo to 12 
mo and TC in 5 mo IVD elevated pathways related to ECM degradation (red, Fig. 1A), but 
were unchanged in compressed IVD of 12 mo mice (grey). Specifically, TC in 12 mo IVD 
reduced the gene expression of Serpina1e by 76-fold (FDR<0.001), but TC did not affect 
Serpina1e expression in 5 mo IVD. In order to elucidate the role of Wnt signaling, 5 mo Shh-
CreERT2/b-Cateninfl/fl (cKO) IVD and b-Cateninfl/fl (WT) IVD were tail compressed to 
mimic the response of IVD degeneration in old IVD that are normally absent of Wnt signal-
ing (n=3/group). IVD were analyzed by RNA-sequencing and hundreds of genes were reg-
ulated. As expected, TC in control mice elevated pathways involved with ECM degradation 
(red), but deletion of b-Catenin elevated ECM production (green), suggesting that inactivat-
ed Wnt signaling in aged mice may contribute to the zero-balance regulation of the ECM 
during compression. Specifically, deletion of b-Catenin markedly suppressed the expression 
of Serpina1 paralogs by 8-fold (FDR<0.001) compared to the quiescent expression in intact 
compressed IVD (Fig. 1B). Serpina1 is a multifunctional protein involved in the regulation 
of elastase and, while ECM-related changes were associated with Serpina1 changes in old 
and cKO mice, its role in the IVD is unknown. Therefore, CRISPR/Cas9-generated KO mice 
that suppress 5 of the 6 Serpina1 paralogs expressed in the IVD (Serpina1a-e) were aged to 
14 mo. Compared to age-matched C57Bl/6 mice (n=3), 14 mo Serpina1 KO mice (n=7) were 
protected from annulus fibrosus-specific age-related IVD degeneration (improved degener-
ative score and 68% more elastin, Fig. 2). Together, we show that reduced Wnt signaling 
from mechanically challenging forces may prevent IVD degeneration by reducing Serpina1.

Disclosures: Marina Ziegler Zieger, None

1083
Immune Evasion, Apoptosis Resistance and Cellular Senescence in Tendon 
Aging and Pathology *Anne Gingery1, Yuki Saito1, Takako Chikenji-Saito1, 
Alyssa Vrieze1, James Kirkland1, Peter Amadio1. 1Mayo Clinic, United States

Tendons connect muscle to bone and are essential to maintain stability and physical 
activity. With age adult tendons are prone to tendinopathies. These tendinopathies result 
in chronic pain, dysfunction and reductions in mobility and activity, which are essential to 
healthy aging. Senescent cells exhibit a senescence-associated secretory phenotype (SASP) 
that is important for wound healing; however, failure to limit this response appropriately 
leads to fibrotic and degenerative disease phenotypes. Previously we have shown that se-
nescent cells accumulate in aged tendons. Our overarching hypothesis is that senescent cell 
accumulation contributes to age-related dysfunction by upregulation of immune checkpoint 
regulators and anti-apoptotic pathways which prevent clearance of senescent cells from ten-
dons. To test our hypothesis we utilized aging C57bl/6 and INK-ATTAC mouse models. 
We found that senescence associated beta-galactosidase, p16, p53; as well as SASP factors 
such as TGF-ß, PAI-1, and IGF-1 increased with age in tendons. Further immune checkpoint 
regulators PD-L1, PD-L2 (don’t find me signals), CD47 (don’t eat me signals) were signifi-
cantly increased in aged tendons (18-24M) as compared to young tendons (2-3M). When we 
ablated p16ink4a positive senescent cells using mice expressing the INK-ATTAC “suicide” 
transgene (24M) we found that PD-L1, PD-L2, and CD47 were significantly down regulat-
ed. Inflammatory cytokines IL-1ß, INF-α, and IFN-ß were significantly increased in aged 
tendons and are strongly associated with age-related senescence. STAT3, a marker of senes-
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cence, is also upregulated in aged tendons and regulates immunosuppressive factors such as 
PD-L1. IFNs are known to promote PD-L1 and STAT3 expression. Additionally anti-apop-
totic factors Bcl2 and BclXl were both significantly expressed in aged tendons compared to 
young tendons. Clearance of p16 cells in aged tendons showed significant decreases in Bcl2 
and BclXl expression. Collectively these data confirmed that cellular senescence may play 
an important role in age-related tendon dysfunction. This work shows for the first time that 
the mechanism of increased cellular senescence burden may be mediated, at least in part, 
through expression of immune escape and suppression factors as well as increased expres-
sion of anti-apoptotic factors. This work further establishes that targeting cellular senescence 
may provide a novel and much needed therapeutic target for age-related tendon dysfunction.

Disclosures: Anne Gingery, None

1084
TRAF3 degradation in mesenchymal stem cells during aging promotes 
accumulation of RANKL- and TGFβ-expressing immune cells in bone 
marrow and causes bone loss *Jinbo Li1, Zhenqiang Yao1, Xiangjiao Yi1, 
Akram Ayoub1, Rong Duan1, Lianping Xing1, Brendan Boyce1. 1Department of 
Pathology, University of Rochester Medical Center, United States

TNF receptor-associated factor 3 (TRAF3), a negative regulator of NF-kB signaling, 
is degraded during aging in osteoblast (OB) and osteoclast (OC) precursors by TGFβ1 
and RANKL, respectively, resulting in osteoporosis in mice. TGFβ1+ granulocytic(TGCs; 
CD11b+Ly6C+6Ghi) and RANKL+ plasmacytoid B (RPBCs; CD19+B220hiIgM+Ig-
D+CD138+) cells are major sources of TGFβ1and RANKL in bone marrow (BM) and ac-
cumulate in BM of WT mice during aging, which is also observed in 9-m-old TRAF3f/f/
Prx-1Cre (P-cKO) mice with TRAF3 specific deletion in mesenchymal stem cells (MSCs). 
To examine why these cells accumulate in BM with age, we sorted CD45- BM mesenchy-
mal cells from aged WT (24-m), adult P-cKO (8-m) and WT (8-m) mice and microarray 
was performed to screen for potential chemokines that may be involved. We found that 
Ccl5, Cxcl12, Ccl12 and Ccl24 transcription levels in aged WT and adult P-cKO mice were 
significantly higher than in adult WT mice, and this increase in CCL5 and CXCL12 protein 
expression was confirmed by antibody array and WB. The binding of NF-κB RelA and RelB 
to predicted binding sites (<500 bp from the 5’ end of the start codon) in the promoters of 
Ccl5 and Cxcl12 genes was higher in P-cKO than in WT MSCs. Of note, Ccl5 and Cxcl12 
mRNA levels were higher in vertebral bone samples from 20 elderly subjects than from 
20 children (p<0.01). Consistent with this, CCR5 (CCL5 receptor) and CXCR4 (CXCL12 
receptor), co-receptors of HIV, are expressed on 85+/-3% of TGCs and 97+/-1% of RPBCs, 
respectively. Inhibitor of apoptosis proteins (IAPs), E3 ligases, mediate TGFβ1-induced 
TRAF3 degradation. We found that IAP protein levels were significantly higher in bone of 
aged (20-m-old) than young (3-m-old) mice and that inhibition of IAPs by SM164 effective-
ly prevented TGFβ1-induced TRAF3 degradation in vitro. Of note, administration of the IAP 
inhibitor, SM164, or the FDA-approved drugs, Plerixafor (P), a CXCR4 antagonist, or Mara-
viroc (M), a CCR5 antagonist, for 4 weeks inhibited accumulation of TGCs and/or RPBCs in 
BM of aged 22-m-old mice and increased vertebral trabecular bone mass (BV/TV: 14+/-2% 
with SM164, 15+/-3% with P, 15+/-3% with M vs. 11+/-2% in Ctrl; p<0.05; n=9-10/group). 
Our findings show that IAP-mediated TRAF3 degradation in MSCs induced by TGFβ1 pro-
motes CCL5 and CXCL12 expression and accumulation of RPBCs and TGCs in BM to 
cause bone loss with age, and suggest that this can be prevented by FDA-approved drugs.

Disclosures: Jinbo Li, None
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Efficacy and Safety of Romosozumab vs Placebo Among Patients With Mild-
to-Moderate Chronic Kidney Disease (CKD) *Paul Miller1, Arkadi Chines2, 
Cassandra E. Milmont2, Judy Maddox2, Ben-Hur Albergaria3, Evelien Gielen4, 
Bente Langdahl5, Akimitsu Miyauchi6, Mark Vanderkelen7, Jonathan Adachi8. 
1Colorado Center for Bone Research at Panorama Orthopedics and Spine Center, 
United States, 2Amgen Inc., United States, 3Federal University of Espirito 
Santo, Brazil, 4Gerontology and Geriatrics, Department of Chronic Diseases, 
Metabolism and Aging, KU Leuven & Center for Metabolic Bone Diseases, UZ 
Leuven, Belgium, 5Aarhus University Hospital, Denmark, 6Miyauchi Medical 
Center, Japan, 7UCB Pharma, Belgium, 8McMaster University and St. Joseph’s 
Healthcare Hamilton, Canada

Purpose: Osteoporosis and renal insufficiency are coexisting disease states in a substan-
tial proportion of postmenopausal women. Since bisphosphonates are generally contraindi-
cated in patients (pts) with estimated GFR (eGFR) < 35 mL/min, it is important to evaluate 
other osteoporosis treatments in this setting. This post hoc analysis of the FRAME study 
assessed the efficacy and safety of romosozumab (Romo) vs placebo (Pbo) among pts with 
different levels of renal function.Methods: FRAME enrolled 7,180 postmenopausal women 
with T-scores –2.5 to –3.5 at the total hip (TH) or femoral neck (FN). In the Pbo-controlled 
double-blind treatment phase, pts received Romo 210 mg or Pbo monthly for 12 months. 
Pts were grouped by baseline eGFR (mL/min/1.73m2) normalized to body surface area, 
calculated using the MDRD study equation. Renal function was categorized as normal renal 
function (eGFR >= 90) or mild (eGFR 60–89 [CKD stage 2]), moderate (eGFR 30–59 [CKD 
stage 3]), or severe (eGFR 15–29 [CKD stage 4]) renal insufficiency. The least squares mean 
(LSM) % change from baseline in bone mineral density (BMD) at the lumbar spine (LS), 

TH, and FN; incidence of new vertebral fractures (VFx) and AEs; and CKD progression 
were assessed for each eGFR category at month 12.Results: At baseline, most pts (88%) had 
mild or moderate renal insufficiency; 0.3% had severe renal insufficiency. In the overall pt 
population, the LSM % change (95% CI) from baseline in BMD (Romo vs Pbo) was 13.1% 
(12.8–13.3) vs 0.4% (0.2–0.5) for LS, 6.0% (5.9–6.2) vs 0.3% (0.1–0.4) for TH, and 5.5% 
(5.2–5.7) vs 0.3% (0.1–0.5) for FN. Changes in BMD were similar irrespective of baseline 
eGFR (Figure). Incidence of new VFx (Romo/Pbo) in pts with normal renal function, CKD 
2, or CKD 3 was 0.5%/3.0%, 0.4%/1.5%, and 0.6%/2.1%, respectively. The overall inci-
dence of AEs and SAEs and the incidence of positively adjudicated cardiovascular events 
were similar between treatment groups for all eGFR categories. One pt (CKD 2 at baseline) 
in the Romo group had grade 2 hypocalcemia. Mild-to-moderate calcium decrease occurred 
in 4 pts in the Pbo group and 13 pts in the Romo group. Most pts (approximately 80% in 
each group) had no changes from baseline eGFR category at the end of the 12-month period.
Conclusions: Romo increased BMD across eGFR subgroups vs Pbo, and the reduction in 
new VFx was not notably affected by eGFR level. Safety was also generally comparable 
among eGFR subgroups.

Disclosures: Paul Miller, Amgen, Radius Pharma, Grant/Research Support, Amgen, 
Alexion, Radius Pharma, Consultant

1086
Sclerostin expression is down-regulated in advanced atherosclerotic 
plaques and is not associated with coronary artery disease or peripheral 
artery disease prior to, or major cardiovascular events in the 3-year period 
following, surgical endarterectomy *Gill Holdsworth1, Peter Hall1, Remi 
Okoye1, Alison Wolfreys1, Ian van Koeverden2, Petra van der Kraak2, Gerard 
Pasterkamp2, Rogely Boyce3, James Turk3. 1UCB Pharma, United Kingdom, 
2UMC Utrecht, Netherlands, 3Amgen Inc, United States

Sclerostin, the product of the SOST gene, negatively regulates bone formation. Clin-
ically, the sclerostin antibody romosozumab increases bone formation and decreases bone 
resorption, leading to increased bone mass, bone mineral density and bone strength, and 
reductions in fracture risk. In a study versus alendronate (ARCH) an imbalance in severe ad-
judicated CV events was noted (romosozumab 2.5% versus alendronate 1.9%) (Saag NEJM 
377:1417).Atherosclerosis, a chronic progressive inflammatory disease of the arterial wall, 
is a significant cause of morbidity and mortality. SOST is expressed in the aorta, however 
little is known about sclerostin expression in atherosclerotic (AS) plaques. In this study, we 
used immunohistochemistry to detect sclerostin in 94 carotid and 50 femoral AS plaques 
collected via surgical endarterectomy from female patients (mean age 69.6 +/-10.4 years) 
and stored in the AtheroExpress biobank (Verhoeven Eur J Epidemiol 19:1127).Sclerostin 
staining was absent in most plaques (67% overall: 58% of carotid plaques versus 84% of 
femoral plaques). When present, staining intensity was low compared with aorta. Cohort 
stratification by age at endarterectomy (<75 or >=75 years) did not indicate a relationship be-
tween age and sclerostin expression. Sclerostin presence was not associated with plaque fat 
content, intraplaque hemorrhage, smooth muscle cell content or collagen content. Calcifica-
tion of the acellular necrotic core of advanced plaques was correlated with sclerostin absence 
(P<0.05) but did not reflect active biomineralisation. Sclerostin staining was restricted to 
deeper regions of the plaque/vessel wall (tunica media and adjacent sub-intimal region); in 
advanced plaques, sclerostin was not observed in the superficial region, cap, or in endothelial 
cells. The frequency of patient-reported coronary or peripheral artery disease (CAD or PAD) 
prior to surgery, and MACE (stroke, myocardial infarction or cardiovascular death) during 
a 3-year follow-up were not associated with sclerostin staining.Overall, this study indicated 
that in carotid and femoral AS plaques, sclerostin is not detected in areas considered most 
relevant to plaque stability and is not associated with plaque features, except for an inverse 
relationship with dystrophic calcification. Whilst the sample size was small, we did not ob-
serve a trend towards an association between sclerostin expression and CAD or PAD prior 
to, or MACE in the 3 years following, endarterectomy.

Disclosures: Gill Holdsworth, UCB Pharma, Other Financial or Material Support
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1087
Altered Bone Quality in Long-Term Bisphosphonate Users with Atypical 
Femur Fracture (AFF) *Delphine FARLAY1, Sébastien RIZZO1, Louis-
Georges STE-MARIE2, Laëtitia MICHOU3, Suzanne MORIN4, Shijing QIU5, 
Sudhaker D. RAO5, Jacques P. BROWN6, Georges BOIVIN7. 1INSERM UMR 
1033, Univ Lyon, Universite Claude Bernard Lyon 1, France, 2Université de 
Montreal, Canada, 3Division of Rheumatology, Department of Medicine, CHU de 
Québec-Université Laval, Canada, 4McGill University, Canada, 5Bone & Mineral 
Research Laboratory, Henry Ford Health System, United States, 6Division of 
Rheumatology, Department of Medicine, CHU de Québec-Université Laval, , 
Canada, 7INSERM, UMR 1033, Univ Lyon, Universite Claude Bernard Lyon 
1, France

Purpose: Long-term alendronate therapy increases the degree of mineralization of bone 
(DMB) and impairs local bone properties, i.e., decreased size/perfection of apatite crys-
tals and microhardness. Atypical Femur Fractures (AFF) are associated with long-term bis-
phosphonates (BPs) therapy, but it is unclear if cortical bone quality is altered in AFF. Our 
purpose was to analyze bone quality in BPs-treated patients with or without AFF. Material 
and methods: Twenty transiliac bone biopsies from postmenopausal women treated with 
BPs (9.7±3.5yrs) and with AFF were compared to 20 biopsies from women treated with 
BPs (7.6±2.7yrs) but without AFF. As expected, histomorphometry revealed low remod-
eling in all patients. DMB and heterogeneity index (HI) of mineralization were measured 
using digitized quantitative microradiography. Microhardness (Hv) was calculated with a 
Vickers microindenter. Variables reflecting the quality of mineral phase and organic ma-
trix were assessed using Fourier transform infrared microspectroscopy (FTIRM). All data 
were obtained separately in cortical and trabecular bone. Mann-Whitney and Spearman cor-
relation tests were performed. Results: Women with AFF were treated significantly longer 
than women without AFF (p=0.023). Cortical DMB was significantly higher in AFF than 
in non-AFF (p=0.001) and HI was significantly lower implying a denser mineralized and 
more homogeneous cortical bone in AFF vs non-AFF (p=0.033; Fig). However, DMB was 
lower and HI higher than reported by us, in 2/3 years denosumab bone samples, using the 
same methodology and same operator. Hv tended to be lower in AFF that in non-AFF. All 
the variables reflecting the quality of mineral phase and organic matrix (FTIRM) were not 
significantly different in AFF vs non-AFF. Cortical DMB was positively correlated with 
treatment duration (r’=0.332; p=0.038), but cortical index of crystallinity was inversely cor-
related with treatment duration (r’=-0.409; p=0.011), i.e., apatite crystal size and/or crystal 
perfection decreased with duration of BPs. Conclusions: Cortical DMB was higher and HI 
lower in AFF than in non-AFF but these results appear to be mainly influenced by longer 
treatment duration. However, contrary to expectation, Hv was not higher in AFF than in non-
AFF. Therefore, the combination of a higher DMB (and lower HI) and the absence of higher 
hardness could explain the appearance of AFF in the long-term BP users.

Disclosures: Delphine FARLAY, AMGEN, Grant/Research Support

1088
Bone Quality and Long-Term Bisphosphonate Use in Women with 
Osteoporosis *David Pienkowski1, Connie Wood1, Hartmut Malluche1. 
1University of Kentucky, United States

This work sought a coherent interpretation of multiple findings from bone quality stud-
ies in women with osteoporosis treated with oral bisphosphonates (BPs) for durations of 
1 – 20 years.Methods: retrospective analyses of iliac crest bone samples from these wom-
en were performed. Samples (n=45) were micro-CT imaged and evaluated using finite 
element analysis (FEA) for bone structure, strength and stiffness. Modulus was measured 
using nanoindentation (n=86). Samples (n=51) were then histologically stained to assess 
microcrack number, density and length. Data were statistically analyzed using polynomial 
regression adjusted for covariates.Results: FEA-estimated bone strength increased with BP 
treatment duration, peaked at ~7.3 years, then declined (Fig. 1). Bone modulus (n=86) in-
creased with BP treatment duration, peaked at ~6 years, then plateaued. (Fig. 2). Microcrack 

density (n=51) increased with BP treatment duration (Fig. 3). Mean microcrack length trend-
ed upward (Fig. 4), but this trend was nonsignificant.Discussion: ~6 - 7 years of BP treatment 
offers structural and material benefits to human bone amidst small but continual microdam-
age increases. Collectively these results provide net gains in mechanical competence. This 
is supported by clinical studies of similar BP treatment durations showing reduced fracture 
rates. These findings may be explained by BP-mediated osteoclast activity reduction result-
ing in net increases in structure, and mineralization increases accompanying reduced bone 
turnover. Continued BP treatment beyond ~7 years may be accompanied by a decline in 
osteoblastic activity attributable to reduced microstrain-mediated cell activity or late-onset 
action of BPs. A subsequent reduction in osteoblastic activity, following initial reductions in 
osteoclast activity, may account for observed declines in structure-related mechanical com-
petence. Slowly but inexorably accumulating microdamage contributes additional declines 
in mechanical competence. Collectively these changes in bone quality may reach critical 
levels and may help explain reports of low-energy bone fractures accompanying BP treat-
ment durations exceeding ~7 years. In summary, multiple, and possibly competing, bone 
quality parameters change with increasing BP treatment duration - the net result may alter 
bone stiffness, strength, or fracture resistance. Collectively these data suggest that BP use 
exceeding ~7 years requires careful consideration.

Disclosures: David Pienkowski, None

1089
Predicting Fracture Risk During a Bisphosphonate Holiday in the FIT 
Long-term Extension (FLEX) Study: Comparison of a Custom Risk Tool vs 
FRAX *Dennis Black1, Ann Schwartz1, Douglas Bauer1, Jane Cauley2, Kristine 
Ensrud3, Nicola Napoli4. 1University of California, San Francisco, United 
States, 2University of Pittsburgh, United States, 3Department of Medicine and 
Epidemiology & Community Health, University of Minnesota, United States, 
4Unit of Endocrinology and Diabetes, University Campus Bio-Medico, Rome, 
Italy, and Division of Bone and Mineral Diseases, Washington University in St 
Louis, St Louis, Missouri, USA, Italy

Bisphosphonate (BP) therapy reduces fractures but to minimize risk of rare side effects, 
drug holidays (temporary stopping of BP) have been proposed. ASBMR guidelines suggest 
that patients who remain at high fracture risk should be continued for up to 10 years while 
others could take a drug holiday after 3-5 years. However, no specific tools are available to 
quantify fracture risk following BP discontinuation and therefore selection for drug holidays 
remains subjective.FLEX was a randomized trial for an alendronate (ALN) drug holiday 
after 5 years of initial ALN in the FIT trial. To develop a fracture risk equation after stopping 
ALN, we used data from the 408 patients randomized to placebo in FLEX. Since continued 
ALN in FLEX reduced clinical spine (but not non-spine or hip) fractures, we based the 
model on predicting risk of clinical spine fractures. The resulting risk model was then also 
applied to prediction of non-vertebral and hip fractures. Potential risk factors included age, 
BMD, bone turnover markers (BTM) and fracture history all measured before, during and 
after the initial 5 year ALN treatment. To evaluate the model, we compared observed fracture 
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risk across quartiles of predicted risk. We compared the results of our risk prediction model 
to results that could be achieved using FRAX (10-yr MOF) at FLEX baseline.Significant 
predictors in the final FLEX multivariate (MV) model included BMD, age and vertebral 
fracture status all measured at FLEX baseline. Factors that were not significant included 
BTMs (at any time), BMD change and fractures during FIT and other factors. Quartiles of 
estimated risk from the FLEX MV model were significantly predictive of clinical vertebral, 
non-spine and hip fractures during ALN holiday. Interestingly, we found FRAX MOF risk 
to be equal or superior to the FLEX equation for predicting risk for clinical vertebral and as 
well as non-spine and hip fracture. For example, for hip fracture, using FRAX, 12 of 13 hip 
fractures were in the highest risk quartile. 5 yr. % with clinical vertebral fracture by quartile 
of the FLEX and of FRAX risk equations is shown (Figure). We conclude that after 5 years 
of ALN, individuals with FRAX 10 year MOF risk above about 23% identifies a high risk 
group that will likely benefit from an additional 5 years of ALN. This simple clinical deci-
sion-making approach might be useful to determine which patients should and should not be 
offered a BP holiday after 5 years of ALN.

Disclosures: Dennis Black, None

1090
Surrogate threshold effect: a novel approach for potential approval of 
new osteoporosis treatments using change in BMD. Study-level analysis 
from the FNIH Bone Quality Project *Richard Eastell1, Eric Vittinghoff2, 
Charles McCulloch2, Douglas Bauer2, Dennis Black2, Li-Yung Liu3, Fernando 
Marin4, Anne de Papp5, Rachel Wagman6, Sundeep Khosla7, Jane Cauley8, Mary 
Bouxsein9. 1University of Sheffield, United Kingdom, 2University of California, 
San Francisco, United States, 3California Pacific Medical Center , United States, 
4Eli Lilly and Company, United States, 5Merck & Co., Inc., Kenilworth, NJ 
USA, United States, 6Amgen Inc., Thousand Oaks, CA, United States, 7Mayo 
Clinic Center for Clinical and Translational Science, United States, 8Department 
of Epidemiology, Graduate School of Public Health, University of Pittsburgh, 
United States, 9Center for Advanced Orthopedic Studies, Beth Israel Deaconess 
Medical Center and Harvard Medical School, United States

Recent work from the FNIH Bone Quality Study suggests that the change in dual-ener-
gy X-ray absorptiometry (DXA) bone mineral density (BMD) may be a useful surrogate for 
fracture endpoints enabling much smaller and faster clinical trials for new drug approvals in 
osteoporosis. A key challenge is to identify the magnitude of BMD change that would pre-
dict a reduction in fracture risk. The surrogate threshold effect is the level of the marker that 
would predict an improvement in a disease outcome with 95% certainty. In the case of oste-
oporosis, we have shown that the difference in the change in hip BMD between active and 
placebo groups is strongly related to fracture risk reduction with osteoporosis treatments. 
Defining the surrogate threshold effect for BMD change may help enable a new regulatory 
pathway for approval of new osteoporosis treatments.We used individual patient data (IPD) 
collected as part of the FNIH Bone Quality project, a public-private partnership, which com-
piled IPD from over 150,000 participants in all major clinical trials of osteoporosis thera-
pies, including DXA BMD and fracture outcomes. The current analyses reflect data from 22 
osteoporosis trials (12 bisphosphonate, 4 SERM, 2 hormone therapy (HT), 2 parathyroid 
hormone analogs (PTH-like), 1 denosumab and 1 odanacatib) that included BMD measure-
ments for the total hip (TH) for this analysis (n=61,415). We performed a meta-regression 
using baseline and follow-up BMD results and incident fractures from each study to assess 
the relationship between the treatment-related difference in total hip BMD changes (percent 
difference, active minus placebo at 24 months) to the observed fracture risk reduction in each 
study. We fit a linear regression to the logarithm of the relative risks and estimated the 95% 
confidence interval and prediction limits. The surrogate threshold was defined as the point 
where the prediction limits crossed the relative risk of fracture of unity.We observed that the 
surrogate thresholds for vertebral, hip and non-vertebral fracture were a 24-month difference 
(active-placebo) in the change in total hip BMD of 1.7, 4.6 and 3.2% respectively (see Fig-
ure).These analyses identify thresholds of total hip BMD change that predict a reduction in 
fracture and may be helpful to regulatory agencies if they adopt total hip BMD as a surrogate 
for fracture risk reduction in clinical trials of new osteoporosis drugs.

Disclosures: Richard Eastell, Amgen Inc., Consultant, Amgen Inc., Grant/Research 
Support

1091
Bone-Targeted Inhibition of Notch Signaling Blocks Tumor Growth and 
Prevents Bone Loss Without Inducing Gut Toxicity In Immunodeficient 
and Immunocompetent Murine Models of Established Multiple Myeloma 
*Adam Ferrari1, Kevin McAndrews1, Jessica Nelson1, James Bell1, G. David 
Roodman1, Teresita Bellido1, Jesus Delgado-Calle1, Venkatesan Srinivasan2, 
Frank H. Ebetino2, Robert K. Boeckman Jr2. 1Indiana University School of 
Medicine, United States, 2University of Rochester, United States

Multiple myeloma (MM) cells communicate with cells in the bone/bone marrow (BM) 
niche via Notch signaling to promote MM growth and stimulate bone resorption. Systemic 
inhibition of Notch using γ-secretase inhibitors (GSI) decreases MM growth, but the clinical 
use of GSI is limited due to severe gut toxicity. To circumvent GSI side-effects, we generated 
a bone specific Notch inhibitor (BT-GSI) by using an acid hydrolyzable linker to conjugate 
GSI-XII to a targeting agent with high affinity for bone (BT). In vitro, BT-GSI was only 
active when pre-incubated at low pH and exhibited similar inhibition of Notch target genes 
in MM cells as unconjugated GSI. Ex vivo, BT-GSI decreased Notch expression and reduced 
MM growth in bone organ cultures that reproduce the acidic conditions of the bone/BM 
niche. The in vivo effects of BT-GSI were first examined in 8-wk-old immunodeficient mice 
injected intratibially with 105 JJN3 human MM (hMM) cells, a model of established MM. 
After 3 wks, hMM-injected mice had detectable serum levels of the tumor biomarker human 
K-light chain and osteolytic disease. Then, hMM-injected mice were randomized based on 
tumor levels to subgroups receiving either BT-GSI (10mg/kg/3x/wk) or vehicle (DMSO) for 
3 wks. BT-GSI decreased Notch gene expression in bone but not in the brain or gut. More-
over, BT-GSI did not increase in intestinal tissue the expression of Adipsin, a recognized 
marker of gut toxicity. Further, BT-GSI decreased by ~45% tumor burden and osteolytic 
area in hMM-injected mice. Moreover, BT-GSI decreased the serum bone resorption marker 
CTX by 30%, but did not affect the formation marker P1NP. Importantly, equimolar admin-
istration of the unconjugated BT agent did not alter MM growth nor prevent bone loss in 
hMM-injected mice. Next, BT-GSI was tested in 8-wk-old immunocompetent mice injected 
intratibially with 105 5TGM1 murine MM cells (mMM). After 3 wks, mMM-injected mice 
had a 2-fold increase in tumor burden (assessed by IgG2b levels) and detectable osteolytic 
disease. Subsequent treatment with BT-GSI for 2 wks decreased tumor burden and the num-
ber of osteolytic lesions by ~50% compared to DMSO-treated mMM-injected mice. These 
results show that bone-targeted Notch inhibition reduces MM growth and preserves bone 
mass in mice with established MM. Because BT-GSI inhibits Notch signaling selectively in 
the bone-MM niche and lacks gut toxicity, it is a promising therapeutic approach to inhibit 
tumor growth and prevent bone loss in MM.

Disclosures: Adam Ferrari, None
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Epigenetic activation of LIFR and stimulation of pro-dormancy genes by 
HDAC inhibitors promotes tumor dormancy in breast cancer cells that 
home to bone *Miranda E. Clements1, Lauren D. Holtslander1, Courtney M. 
Edwards1, Vera Todd1, Samuel Dooyema1, Rachelle W. Johnson2. 1Vanderbilt 
University, United States, 2Vanderbilt University Medical Center, United States

Breast cancer cells frequently disseminate to bone, where they may remain in a dormant 
state for years before emerging as clinically detectable metastases. Our laboratory previous-
ly found that leukemia inhibitory factor receptor (LIFR) maintains breast cancer cells in a 
dormant state and can be stimulated by the histone deacetylase inhibitor (HDACi) valproic 
acid. We proposed that HDACi (entinostat, panobinostat, romidepsin, vorinostat) directly 
induce LIFR expression via promoter acetylation and promote tumor dormancy. HDACi 
dramatically stimulated LIFR mRNA and protein levels (up to 16-fold, p<0.05-0.0001) by 
24 hours in breast cancer cells with low (MCF7, SUM159, D2.0R) and high (MDA-MB-
231b, D2A1, 4T1BM2) metastatic potential. MCF7 cells treated with HDACi showed en-
hanced H3K9 acetylation on the LIFR promoter (6-11-fold, p<0.05-0.001), indicating direct 
LIFR stimulation. HDACi induced other pro-dormancy genes such as AMOT and TGFB2 
(up to 5.5 fold, p<0.05-0.0001), which was independent of promoter acetylation. MCF7 cells 
labeled with CellTrace proliferation dye showed increased dye retention following 8 days of 
HDACi treatment (4.3-fold, p<0.05), with similar results in MDA-MB-231b cells, indicat-
ing slowed proliferation. Consistent with these data, HDACi suppressed orthotopic MCF7 
tumor growth in vivo (p<0.05-0.01). Investigation of HDACi in vivo revealed decreased 
bone volume (p<0.05) in tumor-inoculated and naïve mice suggesting HDACi negatively 
affect bone, as previously reported. To mitigate these effects, naïve and MDA-MB-231b 
intracardiac-inoculated mice were treated with HDACi (panobinostat or entinostat) alone 
or in combination with zoledronate (ZA) to block bone resorption. Panobinostat, but not 
entinostat, caused bone loss regardless of tumor-inoculation or ZA. Combination treatment 
with ZA effectively reduced tumor incidence and mitotic index for both HDACi compared 
to control groups, suggesting that HDACi+ZA is critical for anti-tumor effects in bone. Anal-
ysis of primary breast tumors (n=20) from patients before and after 8 days of HDACi treat-
ment showed that patients with increased peripheral blood histone acetylation, an indicator 
of therapeutic efficacy, had increased LIFR levels (p=0.051) and reduced proliferation rates 
(p=0.16) post-treatment compared to patients with unchanged/decreased acetylation levels. 
Combined, these studies suggest that HDACi may be therapeutically useful to promote dor-
mancy in bone-metastatic breast cancer.

Disclosures: Miranda E. Clements, None

1093
RGS12 is a potential tumor suppressor of osteosarcoma and lung metastasis 
via negatively regulating YAP-TEAD1-ezrin signaling *Yang Li1, Shuying 
Yang1. 1University of Pennsylvania, United States

Osteosarcoma is the most common primary malignancy of the bone that primarily af-
fects children and adolescents. The Hippo pathway is a crucial regulator of organ size and 
tumorigenesis. However, how the Hippo pathway regulates the occurrence of osteosarcoma 
is largely unknown. Here, we report the regulator of G protein signaling protein 12 (RGS12), 
the largest GTPase-accelerating protein in the RGS family, as a novel hippo pathway regu-
lator and tumor suppressor in osteosarcoma. RGS12 negatively regulates the transcriptional 
activity of YAP-TEAD1 complex to inhibit the expression and function of the osteosarcoma 
marker ezrin in vitro and in vivo. We found that RGS12 expression markedly decreases 
in both human and mouse osteosarcoma specimens and that the knockdown of RGS12 in 
human osteosarcoma cells can evoke cell proliferation, migration, invasion, colony and tu-
morsphere formation, as well as the epithelial–mesenchymal transition by promoting YAP 
activation. More importantly, our data showed that the loss of RGS12 significantly promotes 
osteosarcoma progression and lung metastasis in an orthotopic xenograft mouse model. The 
specific peptide of RGS12 PDZ domain can inhibit the development of intratibial tumor 
and lung metastases. ChIP and EMSA analysis revealed that the loss of RGS12 enhances 
the binding activity of YAP to ezrin promoter to upregulate ezrin expression via promoting 
GNA12/13 expression and RhoA activity. Collectively, this study identifies the RGS12-YAP 
complex as the representative dysregulated profile of the Hippo pathway in osteosarcoma 
and provides a proof of principle that targeting RGS12 may be a therapeutic strategy for 
osteosarcoma.

Disclosures: Yang Li, None

1094
PTH-induced bone anabolism promotes systemic breast cancer growth and 
metastasis *Yetki Aslan1,2, Lea Hanna Doumit Sakr1,2, Judith Luce1,2, Rafailia 
Vakasiri1,2, Claire-Sophie Devignes1,2, Sylvain Provot1,2. 1INSERM U1132 and 
Paris Diderot University, France, 2INSERM U1132 and Paris Diderot University, 
Belgium

Clinical studies have shown that high bone mass correlates with increased risk of breast 
cancer, regardless of patient exposure to estrogen. However, the biological mechanism by 
which the skeleton could influence cancer progression in patients is unknown. Using vari-
ous genetic mouse models, we previously demonstrated that the activation of HIF signaling 

in hypoxic osteoprogenitors, which increases bone formation, distantly promotes primary 
mammary tumor growth, and systemic breast cancer metastasis to numerous organs. Hence, 
increased bone formation in mice leads to systemic breast cancer progression. This suggests 
that patients treated with bone anabolic agents could be at risk for breast cancer. Parathyroid 
hormone (PTH) is the only bone-anabolic agent used in clinic. The risk of breast cancer asso-
ciated with PTH treatment has not been evaluated.To assess the effect of PTH-induced bone 
anabolism in breast cancer, wild-type immune-competent mice received daily injections of 
PTH (80 μg/kg) for 3 weeks. This lead to increased bone mass, as expected. PTH-pretreated 
or PBS-injected (control) mice were inoculated 48 hours after the last PTH/PBS injection 
with syngeneic breast cancer cells, by intracardiac injections to assess tumor dissemination, 
or by orthotopic transplantation in the mammary gland to assess primary tumor growth. Our 
results demonstrate that PTH pretreatment dramatically increases primary tumor growth and 
systemic metastasis to tissues distant from the skeleton. We next determined whether activa-
tion of the PTH receptor (PTH1R) in osteoblasts is responsible for the systemic tumorigenic 
effect observed upon PTH treatment. We reasoned that if this were the case, expressing a 
constitutive active form of PTH1R specifically in osteoblasts (Col1-PTH1Rca mice) would 
mimic the effect of PTH-treatment. We observed that Col1-PTH1Rca mice, which have a 
high bone mass phenotype, develop significantly bigger primary mammary tumors, and 
more metastases in bones and soft tissues located away from the skeleton, compared to 
control animals.Together, our data demonstrate that PTH-induced bone anabolism increases 
systemic breast cancer growth and metastasis, and indicate that this effect is mediated by 
activation of PTH signaling in osteoblast lineage cells. This discovery is important since it 
suggests that patients treated with bone anabolic agents are at risk for breast cancer.

Disclosures: Yetki ASLAN, None

1095
Ectopic Osterix (OSX) positive stromal cells in the tumor microenvironment 
enhance tumor growth and express CD45 *Biancamaria Ricci1, Sahil 
Mahajan1, Roberta Faccio1, Francesca Fontana2, Roberto Civitelli2, Danielle 
Ketterer3. 1Washington University in St Louis - Orthopaedic Surgery, United 
States, 2Washington University in St Louis - Internal Medicine, United States, 
3Washington University in St Louis - Medical Oncology, United States

The tumor microenvironment contains stromal cells of both hematopoietic and mesen-
chymal lineage providing pro-tumorigenic signals and protection from anti-tumor therapies. 
Cancer-associated fibroblasts (CAF) are a heterogeneous population of tumor supporting 
cells of mesenchymal origin that can be isolated from primary tumors as the CD45-/CD31- 
fraction of the stroma. Although their pro-tumorigenic role is well established, their origin 
and phenotype remain to be fully elucidated. Osterix (Osx) is a master regulator of osteo-
genic differentiation expressed in skeletal mesenchymal stromal cells (MSC) and post-pro-
liferative osteoblasts. Surprisingly, we detect OSX expression in CAF isolated from PyMT 
breast carcinomas and B16 melanomas. Confirming this finding, an inducible reporter mouse 
model carrying the R26R-tdTomato under the control of a TET-off doxycycline OSX-Cre 
promoter (TdTOSX) shows 3-9% TdTOSX+ cells in tumors at extra-skeletal sites of 8 
weeks old mice receiving doxycycline until weaning. RT-PCR of sorted TdTOSX+ cells 
show expression of fibroblast markers, including Fsp1, a-SMA and Collagens. TdTOSX+ 
cells are also detected in bone marrow (BM) and in circulation and their numbers expand 
after tumor implantation. Importantly, when co-injected with cancer cells, tumor-derived 
TdTOSX+ cells increase tumor growth compared to tumor cells alone, while BM-derived 
TdTOSX+ cells lack pro-tumorigenic effects. These findings suggest that OSX marks a sub-
set of stromal cells derived from BM-MSC that support tumor proliferation when recruited 
at tumor site. Unexpectedly, about 92% of total tumor TdTOSX+ cells are also CD45+. 
RNAseq analysis and flow cytometry reveal that the genetic and phenotypic profiles of Td-
TOSX+CD45+ cells overlap with the TdTOSX-CD45+ immune populations infiltrating the 
tumor. Due to presence of TdTOSX+ cells in the lymphocytic and myeloid compartments, 
we hypothesized that OSX marks an early hematopoietic stem cell (HSC) progenitor. Indeed 
8-10% of Short Term HCS and their progenies are TdTOSX+, a result further confirmed us-
ing the Immgen data set. In contrast, RNAseq data from TdTOSX+CD45- population show 
a stromal signature, with expression of genes involved in ECM deposition and remodeling, 
closely resembling CAF. Our results indicate that OSX marks distinct subsets of CD45- and 
CD45+ stromal populations in extraskeletal tumors and challenge the dogma that expression 
of osteogenic and hematopoietic markers are mutually exclusive.

Disclosures: Biancamaria Ricci, None

1096
JAB1 Promotes Osteosarcoma and Chondrosarcoma Pathogenesis and Is 
a Novel Target for Clinical Intervention *William Samsa1, Murali Mamida1, 
Lindsay Bashur1, Robin Elliott1, Ricky Chan1, David Danielpour1, Guang Zhou1. 
1Case Western Reserve University, United States

Metastatic Osteosarcoma (OS) and Chondrosarcoma (CS) are notoriously aggressive 
with very poor prognoses. Thus, novel treatments are urgently needed for both. JAB1, also 
known as CSN5/COPS5, is the fifth subunit of the highly conserved COP9 Signalosome 
(CSN) complex. As part of the CSN complex, JAB1 controls the protein degradation through 
its tight regulation of Cullin-RING Ligases (CRLs). Outside of the CSN complex, JAB1 can 
also act as a transcriptional cofactor to regulate cell survival, proliferation, differentiation, 
and DNA damage repair during mouse embryogenesis. Notably, many developmental mas-
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ter regulators are reactivated during cancer. Indeed, JAB1 is overexpressed in many different 
cancers and is associated with a poor prognosis. However, the role of JAB1 in OS and CS 
pathogenesis is virtually unknown. To that end, we first found that JAB1 is overexpressed 
in human OS and CS by immunohistochemical staining, correlating with a poor prognosis. 
Furthermore, shRNA knockdown of JAB1in multiple human OS and CS cell lines resulted in 
reduced tumorigenic properties (including proliferation, migration, and colony formation), 
and increased apoptosis. RNA-seq analyses in human OS and CS cells with knocked-down 
JAB1expression identified over 2,000 differentially expressed genes in both OS and CS. In-
terestingly, less than 50 of these differentially expressed genes overlap, indicating that JAB1 
regulates a large and distinct oncogenic transcriptome in different cancer types. However, 
the gene set enrichment analysis did uncover some similarly affected oncogenic pathways 
shared by OS and CS, including the DNA damage repair and p53 pathways. Impressively, 
the treatment of OS and CS cell lines with CSN5i-3, a novel, potent, and highly specific 
JAB1 inhibitor, reduced their cell viability and proliferation, and resulted in an accumula-
tion of activated CRLs. Finally, we overexpressed JAB1 specifically in osteoblasts upon a 
p53+/-sensitizingbackground. These mice developed accelerated spontaneous OS, with con-
ventional OS features such as hypercellularity and invasion into the surrounding tissue, simi-
larly to human OS. On the other hand, in CS, our preliminary study revealed that endogenous 
JAB1 can specifically and directly interact with endogenous SOX9, an important master 
regulator of chondrogenesis and a potent oncogene itself. Thus, JAB1 likely acts as an onco-
genic hub in various cancers by interacting with distinct partners to promote tumorigenesis.

Disclosures: William Samsa, None

1097
Smad-dependent BMP signaling in cranial neural crest cells directs their 
cell fate towards chondrogenic lineage to cause midline craniosynostosis 
*Jingwen Yang1, Haichun Pan1, Masako Toda1, Fei Liu1, Yuji Mishina1, Megumi 
Kitami2, Mamoru Ishii3, Robert Maxson3, Yoshihiro Komatsu4. 1Department of 
Biologic and Materials Sciences, School of Dentistry, University of Michigan, 
United States, 2Department of Pediatrics, The University of Texas Medical 
School at Houston, United States, 3Department of Biochemistry and Molecular 
Biology, Keck School of Medicine, University of Southern California, United 
States, 4Department of Pediatrics, The University of Texas Medical School at 
Houston, Houston, TX 77030, United States

Neural crest cells (NCC) are pluripotent cell populations that differentiate into numer-
ous derivatives in the vertebrate body. In vitrostudies have demonstrated the importance 
of BMPs on cell fate determination and differentiation of NCC.To determine how BMP 
signaling in NCC contributes to the proper formation of a craniofacial structure in vivo, 
we generated a mouse line that can conditionally express a constitutively active form of 
BMP type IA receptor (caBmpr1a), and bred with a P0-Cre mouse line to activate Smad-de-
pendent signaling in a neural crest-specific manner (caBmpr1a;P0-Cre). The resulted mice 
showed short broad snouts and widely spaced eyes due to the premature fusion of the 
anterior frontal (AF) suture. We hypothesized that ectopic mineralized nodules in the AF 
suture were formed through endochondral ossification, because endochondral ossification 
precede premature fusion of sutures in some cases of craniosynostosis in human. Notably, 
caBmpr1a;P0-Creshowed ectopic cartilage in the AF suture at new born and P1 stage, which 
was disappeared by P2. To gain direct evidence on cell fate specification in NCCs by BMP 
signaling, we established neural crest stem cells (NCSCs) from the cranial region of E8.5 
embryos. NCSCs maintain stemness and multipotency over twenty of passages. NCSCs 
from caBmpr1a;P0-Creembryos showed robust chondrogenic activities compared with 
NCSCs from controls.To get mechanistic insights in downstream events of how increased 
BMP signaling alters cell fate of NCCs, we used a similar model to activate BMP-Smad 
signaling via ACVR1, another type 1 receptor for BMPs (caAcvr1;P0-Cre), since this mod-
el leads to massive endochondral ossification during craniofacial development.Migration 
and proliferation of NCCs were not affected in the mutant embryos. In vivotreatment with 
LDN-193189, a selective inhibitor of BMP type I receptor kinases, partially rescued ectopic 
cartilage formation. Mechanically, we found that, using primary cultures of cells from the 
first branchial arches, augmentation of canonical BMP signaling suppressed autophagy ac-
tivity due to activation of mTORC1, which then negatively regulates Wnt pathway. In vivo 
treatment with autophagy activators or Wnt inhibitor resulted in partial rescue of ectopic 
cartilage formation. Altogether, our findings revealed a crucial role of BMP-autophagy-Wnt 
axis in regulating the chondrogenic fate determination of NCCs and endochondral ossifica-
tion during craniofacial formation.

Disclosures: Jingwen Yang, None

1098
Presence of Lgr6, an Adult Stem Cell Marker and Auxiliary Wnt receptor, in 
the Periosteum *Laura Doherty1, Archana Sanjay1, Sanja Novak1, Ivo Kalajzic1, 
Jessica Lehoczky2. 1UConn Health, United States, 2Brigham and Women’s 
Hospital, United States

Inefficient bone fracture healing occurs with high incidence and remains a significant 
health concern. The fracture healing process begins with proliferation of periosteal cells 
immediately after injury. We have reported an extraordinary periosteal expansion after bone 
fracture in CblYF mice, in which phosphoinositide 3-kinase (PI3K) signaling is augment-
ed. We performed mRNA-sequencing on CblYF-derived periosteal cells to identify genes 
that confer increased regenerative potential. We found differential expression of family of 
leucine-rich repeat-containing G-protein coupled receptors (Lgrs), which are auxiliary Wnt 
receptors and known markers of adult stem cells. Expression of Lgr6 was strikingly in-
creased 6-fold, Lgr5 expression was downregulated, and the expression of Lgr4 was mini-
mally changed between CblYF cells and controls. These results were validated by qRT-PCR 
analyses. We found that Lgr6 expression peaks during the proliferative phase of periosteal 
cell culture, and is significantly downregulated as cells differentiate toward the osteoblast 
lineage. We additionally found that CblYF periosteal progenitors, which are more osteogen-
ic, have upregulated levels of Lgr6 expression prior to osteogenesis compared to controls. 
When CblYF periosteal cultures were exposed to Wnt3a and RSPO2, a ligand for Lgrs, 
Lgr6 expression was 2.5-fold more in gCblYF samples compared to controls, while Lgr5 
expression was unchanged. These results support our premise that PI3K activation differen-
tially regulates expression of Lgr family members in periosteal progenitors. Using a lineage 
tracing approach, we found that Lgr6-expressing cells are present in the cambium layer of 
the periosteum where osteochondral progenitors reside, but minimal expression was noted 
in the bone marrow compartment. To further understand the role of Lgr6 in the context of 
periosteum-mediated skeletal repair, we performed murine femoral fracture. Lgr6 expres-
sion is robust in the thickened periosteum three days post-fracture, but is undetectable at 
homeostasis prior to injury, as shown by immunohistochemistry. Our results suggest that 
Lgr6+ periosteal progenitors may aid in skeletal regeneration, and the presence of this stem 
cell marker is a possible indicator of osteogenic potential and regenerative capacity.
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1099
Diabetes reduces regenerative capacity of periosteal progenitors *Laura 
Doherty1, Archana Sanjay1, Ivo Kalajzic1. 1UConn Health, United States

Periosteal progenitor cells have not been extensively studied in the context of diabet-
ic fracture healing. We utilized mice with a type I collagen reporter (Col2.3GFP) that is 
expressed in mature osteoblasts, and indirectly visualized bone forming activity following 
closed, stabilized femoral fractures in diabetic and control mice. Callus areas flanking the 
fracture site and adjacent to the cortical bone are specific to periosteum-mediated new bone 
formation post-injury. At day 14 post-fracture, overall Col2.3GFP fluorescence intensity was 
reduced in the fracture calluses of diabetic mice (30% decrease, p<0.05). Distal areas of the 
fracture callus showed significantly decreased Col2.3-GFP fluorescence intensity in diabetic 
mice compared to controls (40% decrease, p<0.05), which is a direct result of periosteal con-
tribution to the callus in areas where intramembranous ossification occurs. These results sug-
gest that diabetes impairs periosteal regenerative capacity and ability to differentiate toward 
the osteoblastic lineage in vivo. Periosteal cells isolated from diabetic mice had significantly 
decreased osteogenic capabilities in vitro as measured by gene expression of transcription 
factors important to osteogenesis at day 7 of osteogenic differentiation, including Sp7 and 
Runx2 (p<0.05), as well as ALP (p<0.005). To elucidate the mechanism for decreased osteo-
genic potential of these periosteal cells, we hypothesized that diabetes-induced accumulation 
of advanced glycation end products (AGEs) play a crucial role. Cultured periosteal cells 
exposed to supraphysiologic levels of glucose and/or AGEs showed decreased osteogen-
ic capabilities as measured by alizarin red staining at day 21 of osteogenic differentiation 
(p<0.05). These cells also exhibited significantly decreased osteogenic capabilities as mea-
sured by Col2.3GFP+ cells/colonies at day 21 of osteogenesis, as well as persistence of 
αSMA reporter activity. This indicates a loss of differentiation potential toward the osteo-
blastic lineage at this time point. Flow cytometry analysis showed that the number of peri-
osteum-derived mesenchymal progenitors (CD45-, TER119-, CD31-, Sca1+, CD105+) was 
significantly reduced in diabetic mice prior to injury compared to controls. Combined, this 
suggests that diabetes negatively affects both the availability and osteogenic differentiation 
capacity of periosteal progenitor cells.

Disclosures: Laura Doherty, None

1100
PDGFRβ Signaling Drives the Expansion, Recruitment and Blood Vessel 
Affinity of Skeletal Stem and Progenitor Cells for Bone Repair *Anna-Marei 
Böhm1, Naomi Dirckx1, Robert J. Tower1, Nicolas Peredo1, Elena Nefyodova1, 
Ruben Cardoen1, Matthias Van Hul1, Christa Maes1, Sebastiaan Vanuytven2, 
Koen Theunis2, Thierry Voet2, Volkhard Lindner3. 1Laboratory of Skeletal Cell 
Biology and Physiology (SCEBP), Skeletal Biology and Engineering Research 
Center (SBE), KU Leuven, Belgium, 2Laboratory of Reproductive Genomics, 
Department of Human Genetics, KU Leuven, Belgium, 3Center for Molecular 
Medicine, Maine Medical Center Research Institute, United States

Bone repair and regeneration critically depend on the activation and recruitment of 
osteogenesis-competent skeletal stem and progenitor cells (SSPCs). Yet, the signaling 
pathways and molecular mechanisms driving SSPC propagation and migration in response 
to trauma remain largely elusive.Through cell fate mapping and lineage tracing using 
Osx-Cre:GFP;mTmG and Osx-CreERt;tdTomato mice we here show that bone trauma ac-
tivates multiple cell subsets, broadly marked by a history of osterix (Osx) expression, that 
altogether establish the repair tissue. Our experiments identify Osx+ cells, including those 
arising in fetal or early postnatal life, as a source of reparative SSPCs. By profiling fetal 
Osx+ cells by bulk and single-cell RNA-sequencing, we found platelet-derived growth fac-
tor receptor (PDGFR)β standing out as strongly expressed. PDGFRβ-Cre;mTmG lineage 
mapping revealed that fracture callus tissues were virtually completely built by cells with ac-
tive or historical PDGFRβ-expression. To investigate the in vivo functional role of PDGFRβ 
signaling we generated Osx-Cre:GFP-driven PDGFRβ conditional knock out (cKO) mice. 
In a semi-stabilized fracture model, PDGFRβ cKO mice displayed an undersized callus (2.5-
fold reduced callus volume, p<0.001, n=6-8) characterized by altered tissue composition 
(reduced cartilage and bone, 2-fold increased fibrotic tissue, increased marrow adiposity) 
and poor vascularization (2-fold decreased vessel number and size, p<0.05, n=6-8), as de-
termined by μCT and histology. To understand how PDGFRβ signaling acts to mediate bone 
repair we used in vitro systems, mining of our RNA-Seq databases followed by functional 
and molecular analyses, and high-resolution in vivo immunofluorescence imaging by con-
focal/3D microscopy. These studies revealed 3 major mechanisms contributing to the di-
minished callus formation in PDGFRβ cKO mice: (i) impaired proliferative responses and 
premature osteogenic differentiation of SSPCs lacking PDGFRβ, (ii) reduced cell motility 
and invasiveness, associated with decreased proteolytic activity due to reduced production 
of MMP-9, which we identified as a mechanistic mediator downstream of PDGF-PDGFRβ 
signaling, and (iii) diminished vascular affinity of mutant perivascular SSPCs, likely caused 
by their inadequate expression of VCAM-1.In conclusion, reparative SSPCs require func-
tional PDGFRβ signaling to expand, migrate and associate with blood vessels, and ensure 
adequate tissue regeneration during bone repair.

Disclosures: Anna-Marei Böhm, None

1101
Macrophage Lineage Hdac3 Deletion Enhances Bone Healing and Limits 
Osteoclast Fusion via Pmepa1 *David Molstad1, Margaret Meyer1, Jennifer 
Westendorf 1, Elizabeth Bradley 1. 1Mayo Clinic, United States

Hdac3 is a lysine deacetylase and functions to remove acetyl groups from histones 
and additional nuclear proteins. Deletion of Hdac3 within the monocyte / macrophage lin-
eage using LysM-Cre enhances alternative (M2) macrophage polarization and tissue healing 
in models of inflammation. Tissue resident macrophages within bone contribute to proper 
fracture healing and bone repair. We therefore assessed the monocyte / macrophage lineage 
specific functions of Hdac3 in bone healing. We conditionally deleted Hdac3 by crossing 
Hdac3fl/fl mice with LysM-Cre expressing mice. We confirmed that Hdac3 deficient mac-
rophages have enhanced arginase1 expression and hyper-responsiveness to IL4, hallmarks 
of alternative macrophage activation. Cortical bone defects were then induced in twelve-
week-old Hdac3 cKOLysM mice and their control Cre+ littermates and bone volume was as-
sessed two weeks following injury. Micro CT analyses revealed that Hdac3 cKOLysM mice 
showed increased bone volume within the defect site. We next assessed the effects of Hdac3 
conditional deletion on commitment of progenitor cells to the osteoclast lineage within ex 
vivo osteoclast differentiation assays. Hdac3 deficiency decreased ex vivo osteoclastogene-
sis and the number of nuclei per cell, suggesting a defect in osteoclast fusion. Unbiased high 
throughput RNA sequencing of ex vivo generated osteoclasts identified 71 differentially 
expressed genes affected by Hdac3 deficiency. To identify Hdac3 effector genes involved 
in osteoclast fusion, we knocked down each of the 71 differentially expressed genes using a 
siRNA-based approach. This screening method identified Pmepa1, a transmembrane protein 
and inhibitor of Tgfβ signaling. Pmepa1 expression is enhanced by Hdac3 deficient osteo-
clasts and by Hdac inhibitor treated osteoclasts. Moreover, Pmepa1 knockdown partially 
rescues the osteoclast fusion defect of Hdac3 deficient osteoclasts. This study demonstrates 
that Hdac3 is required for optimal bone healing and osteoclast fusion, potentially via its 
regulation of Pmepa1 expression.

Disclosures: David Molstad, None
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1102
Single-cell analysis unveils cellular plasticity of perisinusoidal marrow 
stromal cells in bone regeneration *Yuki Matsushita1, Noriaki Ono1. 1University 
of Michigan, United States

Bone is a highly regenerative organ that maintains its structural integrity and functional-
ity. In bone marrow, a majority of stromal cells adjoin sinusoidal blood vessels with a reticu-
lar morphology and abundantly express C-X-C motif chemokine 12 (CXCL12). Analyses of 
tamoxifen inducible Cxcl12-creER mice revealed that CXCL12+ bone marrow stromal cells 
(BMSCs) are dormant in homeostasis associated with a differentiated state, but can robustly 
participate in bone regeneration. However, how these cells can be activated during regen-
erative processes remains undefined. In this study, we took advantage of Cxcl12-creER; 
R26R-tdTomato mice and performed functional cell lineage analyses of CXCL12+ BM-
SCs during trabecular and cortical bone regeneration induced by bone marrow ablation 
and cortical bone drill-hole injury, respectively. Inducible cell ablation experiments using 
Cxcl12-creER; Rosa26-iDTA mice caused insufficiency of bone regeneration, demonstrat-
ing that CXCL12+ BMSCs play a functional role in regenerative processes. To define how 
CXCL12+ BMSCs can differentiate into osteoblasts, we further performed combined lin-
eage-tracing and single cell RNA-seq analyses of FACS-isolated tdTomato+ cells at 14 days 
after bone marrow ablation. A t-SNE analysis of 1,825 mesenchymal tdTomato+ cells re-
vealed that CXCL12+ BMSCs differentiated into Bglap+ osteoblasts, as expected. Interest-
ingly, between these two populations were intermediate-state cells with a skeletal stem cell 
profile, expressing Itgav (CD51) and Cd200 but not Thy1 (CD90) or Eng (CD105). These 
cells were also enriched for Ctnnb1 (b-catenin) and genes encoding its target transcription 
factors Sox9 and Runx2. To reveal their roles in a differentiation trajectory of CXCL12+ 
BMSCs, we conditionally deleted these genes in CXCL12+ BMSCs during cortical bone 
regeneration, using Cxcl12-creER and their floxed alleles. After 14 days of cortical bone 
injury, bone volume and bone mineral density of the injured cortical area were significantly 
reduced in Ctnnb conditional KO (cKO), but not in Sox9 or Runx2 cKO mice, compared 
with control mice. Therefore, CXCL12+ BMSCs possess a potential for cellular plasticity 
and can rapidly revert into precursor states similar to skeletal stem cells in response injury. In 
addition, these cells can substantially contribute to bone regeneration in a manner controlled 
by canonical Wnt signaling pathway not mediating Sox9 or Runx2 function.

Disclosures: Yuki Matsushita, None

1103
Pinch1/2 regulate bone homeostasis through control of sclerostin expression 
and bone formation *Yishu Wang1, Qinnan Yan1, Yiran Zhao1, Simin Lin1, 
Chuanyue Wu1, Huiling Cao1, Yumei Lai2. 1Department of Biology and 
Guangdong Provincial Key Laboratory of Cell Microenvironment and Disease 
Research, Southern University of Science and Technology, Shenzhen 518055, 
China, China, 2Department of Orthopedic Surgery, Rush University Medical 
Center, Chicago, IL 60612, USA, United States

Pinch belongs to the LIM-domains-containing protein family with high sequence sim-
ilarity. Mammalian cells have two pinch proteins, Pinch1 and Pinch2, that regulate cell ad-
hesion and migration. In contrast to the Pinch1 deletion, which results in peri-implantation 
lethality, Pinch2 ablation does not cause any marked phenotypes. In this study, we inves-
tigated the roles of Pinch in bone. We deleted Pinch1 expression in osteocytes and mature 
osteoblasts using the 10-kb Dmp1-Cre transgene plus Pinch2 globally (Pinch1Dmp1; Pinch2 
KO hereafter). While either the Pinch1Dmp1or Pinch2 KO mice did not exhibit marked 
skeletal phenotypes, the Pinch1Dmp1; Pinch2 KO double mutant mice did display a severe 
osteopenia throughout life. Specifically, the bone volume fraction (BV/TV), trabecular num-
ber (Tb.N), and bone mineral density (BMD) were dramatically decreased, and trabecular 
separation (Tb.Sp) was increased in the mutant mice compared to control littermates. Pinch 
loss in osteocytes and mature osteoblasts severely impared osteoblast and bone formation, as 
demonstrated by dramatic reductions in serum P1NP, mineralization apposition rate (MAR), 
and bone formation rate (BFR) in both cortical and cancellous bones. Pinch loss dramatically 
increased the expression of sclerostin, a potent inhibitor of the Wnt/b-catenin signaling, in 
osteocytes in vitro and in bone. Conditional media from primary osteocytes of mutant mice 
inhibited the Wnt/β-catenin signaling and osteoblast gene expression and differentiation in 
vitro. Results from measurements of the tartrate-resistant acidic phosphatase (TRAP) stain-
ing of bone sections and serum CTX1 revealed no significant differences between the two 
genotypes, suggesting no significant alterations in osteoclast formation and bone resorption 
in the mutant animals. The bone marrow microenvironment seemed to be largely modulated, 
as demonstrated by reduced osteogenesis and enhanced adipogenesis in primary bone mar-
row stromal cell cultures from the mutant mice. Pinch loss additionally increased osteocyte 
apoptosis. Finally, using the ulna loading mouse model, we found that Pinch loss impaired 
the mechanical loading-induced bone formation, a process primarily mediated by osteocytes 
embedded in the bone matrix. Thus, in this study, we establish a novel Pinch signaling in os-
teocytes and mature osteoblasts that play important roles in regulation of bone homeostasis 
and bone mechanotransduction.

Disclosures: Yishu Wang, None

1104
Diminished Mechanosensing of Murine Osteocytes in Newly Formed Cortical 
Bone Following Short-Term Sclerostin Antibody Treatment is Restored 
Following Long-Term Treatment *Andrea Morrell1, X. Edward Guo1, Samuel 
Robinson2, Hua Zhu Ke3, Gill Holdsworth4. 1Columbia University, United States, 
2Columbia University , United States, 3Angitia Biopharmaceuticals, China, 
4UCB Pharma, United Kingdom

The magnitude of the increase in bone formation in response to sclerostin antibody (Scl-
Ab) attenuates with continued treatment. The increase in bone mass resulting from Scl-Ab 
treatment may alter both the whole-bone and local mechanical environments of osteocytes in 
the bone matrix. Here, we investigated strain-matched osteocyte mechanosensing using re-
al-time Ca2+ signaling in ex vivo tibiae following treatment with Scl-Ab. Scl-Ab (25 mg/kg 
s.c.) or PBS vehicle was administered weekly to 12-week-old female BALB/cJ mice per the 
following groups: vehicle (Veh), short-term (ST: Veh weeks 1–6, Scl-Ab weeks 7, 8), long-
term (LT: Scl-Ab weeks 1–8). All mice were injected with alizarin red (30 mg/kg s.c.) 2 days 
prior to sacrifice. Tibiae were explanted, maintained in cell culture media, and dyed with 
Fluo-8 AM before transfer to a custom mechanical loader used with confocal microscopy for 
simultaneous loading and imaging of osteocyte Ca2+ signaling in situ. Cyclic loading was 
applied to match anteromedial cortical surface strains at 2000 µε in all groups, as measured 
by strain gauging. Alizarin red intensity was quantified for 54 µm confocal image z-stacks of 
the same field of view as osteocyte Ca2+ signaling for each sample. Increased bone mineral 
density following Scl-Ab treatment resulted in differences in force-strain relationships in the 
anteromedial cortical bone (Fig. 1A). Newly calcified bone was more evident in ST treated 
bones than in LT or Veh groups (Fig. 1B). When tibiae were loaded to 2000 µε, there was 
no difference in osteocyte Ca2+ signaling parameters between Veh and LT treated groups. 
However, in the ST group, the percentage of responsive cells was reduced compared to os-
teocytes in the Veh group; initiation of Ca2+ signaling was also delayed (Fig. 1C). Our data 
is the first to show that fewer osteocytes respond with delayed Ca2+ peaks in ST treated mice 
under strain-matched loading conditions, suggesting diminished local mechanosensing. This 
reduced responsiveness may reflect the behavior of “immature” osteocytes embedded in 
newly-formed cortical bone. Ca2+ responses in the LT treated group were consistent with os-
teocytes formed during normal bone homeostasis (Veh), suggesting that cells embedded as a 
consequence of bone formation in response to LT Scl-Ab treatment demonstrate a “mature” 
mechanosensing phenotype. These observations further our understanding of the mecha-
nisms of different phases of bone formation responses to Scl-Ab treatment.

Disclosures: Andrea Morrell, UCB and Amgen, Grant/Research Support
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1105
A Novel SP7/OSTN Axis Controls Osteocyte Morphology and Function 
*Jialiang S. Wang1, Fatemeh Mirzamohammadi1, Daniel Rotter1, Christian 
D. Castro Andrade1, Henry M. Kronenberg1, Marc N. Wein1, Hironori Hojo2, 
Melissa Fiscaletti3, Craig Munns4. 1Center for Skeletal Research, Endocrine Unit, 
Department of Medicine, Massachusetts General Hospital, Harvard Medical 
School, United States, 2Center for Disease Biology and Integrative Medicine, The 
University of Tokyo Graduate School of Medicine, Japan, 3Pediatric Department, 
Sainte-Justine University Hospital Centre, Canada, 4Institute of Endocrinology 
and Diabetes, The Children’s Hospital at Westmead, Australia

The molecular processes whereby osteocytes acquire dendritic processes are poorly 
understood. Our previous data demonstrated that the transcription factor SP7 regulates the 
formation of osteocyte dendrites by associating with and regulating a small group of target 
genes. To understand how SP7 behaves differently in osteocytes versus osteoblasts, we first 
compared SP7 ChIP-seq data generated in osteocytes and primary osteoblasts (POB). We 
identified 26,042 osteocyte-specific and 4,046 POB-specific peaks. In osteoblasts, SP7 asso-
ciates with enhancers in conjunction with DLX family transcription factors. In contrast, de 
novo motif analysis performed in osteocyte-specific SP7 enhancer peaks suggests that SP7 
uses a distinct cooperating binding factor, activator protein (AP1), in osteocytes (Figure 1A). 
Of several candidate osteocyte-specific SP7 target genes, the secreted peptide osteocrin (en-
coded by the Ostn gene) is of particular interest. We examined two enhancer regions of Ostn 
that are bound by SP7 using luciferase assays. Both OSTN enhancer regions are significantly 
responsive to SP7 and are no longer activated by SP7 when specific motifs are deleted. Next, 
we asked if Ostn over-expression could rescue the phenotypes associated with SP7 deficien-
cy in vitro and in vivo. We first overexpressed Ostn in Sp7 knockdown Ocy454 cells and 
observed dramatic rescue of dendrite numbers as measured by confocal microscopy and flow 
cytometry (Figure 1B-C). To test our model that lack of OSTN contributes to the osteocyte 
phenotype observed in Sp7 mutant mice, we injected an Ostn-expressing Adeno-associated 
virus (AAV8) to Sp7 conditionally knockout mice. AAV8-delivered OSTN rescues reduced 
osteocyte dendrite numbers, increased cortical bone porosity, and increased intracortical os-
teoclasts in Sp7 mutants (Figure 1D-E). Finally, we studied human patients with osteogen-
esis imperfecta-like bone disease due to homozygous R316C mutation in SP7. Bone biopsy 
specimens of two patient boys showed significantly reduced osteocyte dendrite numbers 
compared to those of healthy control boys (Figure 1F). Taken together, our data demonstrate 
that SP7 plays an important role in forming the osteocyte-specific dendritic structure, both 
in mice and in humans. SP7 can directly regulate OSTN in osteocyte differentiation through 
binding osteocyte-specific elements. These identify key regulators for osteoblast-to-osteo-
cyte transition and suggest new treatments for human osteoporosis.

Disclosures: Jialiang S. Wang, None

1106
A FAK/class IIa HDAC signaling axis controls osteocyte mechanotransduction 
*Tadatoshi Sato1, Shiv Verma1, Marc Wein1, David Lagares2. 1Endocrine Unit, 
Massachusetts General Hospital and Harvard Medical School, United States, 
2Center for Immunology and Inflammatory Diseases, Massachusetts General 
Hospital and Harvard Medical School, United States

Loading-induced bone formation requires sclerostin (SOST) down-regulation in os-
teocytes. Class IIa HDACs move from the cytoplasm to the nucleus to suppress SOST 
in response to PTH. We recently reported that HDAC4 and 5 in osteocytes are required 
for loading-induced SOST suppression and periosteal bone formation in vivo.To under-
stand the upstream mechanisms responsible for Fluid Flow Shear Stress(FFSS)-induced 
HDAC4/5-dependent SOST regulation, we first performed RNA-seq and upstream pathway 
analyses in FFSS-treated Ocy454 osteocytic cells. This analysis suggested the integrin-FAK 
axis to be a candidate pathway responsible for coordinate regulation of FFSS-dependent 
genes. Therefore, we used CRISPR/Cas9 to generate integrin subunit and FAK mutant 
Ocy454 cells. Only FAK-deficient (KO) clones show low basal SOST expression, and 
fail to further suppress SOST in response to FFSS. Notably, FAK is required for 94.8% of 
FFSS-regulated gene expression changes, as assessed by RNA-seq in WT and FAK-KO 
Ocy454 cells. Small molecule FAK inhibitors block FFSS-induced SOST inhibition and 
HDAC4/5 nuclear translocation by FFSS. We next explored the effects of FFSS on FAK 
activity in osteocytes. Surprisingly, FFSS rapidly reduced FAK Y397 auto-phosphorylation 
and subsequent phosphorylation of the FAK substrate paxillin. Treatment (in the absence 
of FFSS) with FAK inhibitors, including VS6063, reduced SOST expression both in vitro 
and in vivo (0.00154±0.00025 vs 0.00086±0.00016 relative to actin, p=0.0346, n=8) (see 
Figure). We next tested the role of tonic cell/matrix interactions (which are disrupted by 
FFSS) in driving constitutive FAK activity in Ocy454 cells. The integrin inhibitor cilengitide 
reduced FAK Y397 tyrosine phosphorylation, and reduced expression of SOST and other 
FFSS regulated genes. SOST reduction by both integrin and FAK inhibitors did not occur 
in HDAC4/5 KO cells.Finally, we tested the link between FAK, a tyrosine kinase, and class 
IIa HDACs tyrosine phosphorylation. HDAC4/5 tyrosine phosphorylation was reduced by 
FFSS in cells, and recombinant HDAC5 is directly phosphorylated by FAK at Y642.In con-
clusions, our in vitro and in vivo results indicate that class IIa HDACs are vital regulators of 
osteocyte mechanotransduction downstream of the integrin-FAK signaling pathway. These 
data suggest that FAK-dependent tyrosine phosphorylation represents a novel mechanism 
used to regulate class IIa HDAC in response to dynamic changes in cell/matrix interactions.

Disclosures: Tadatoshi Sato, None

1107
Rapid lysosomal degradation of sclerostin in osteocytes following 
mechanical load *Katrina Williams1, Humberto Joca1, James Lyons1, Manasa 
Srikanth1, Nicole Gould1, Ricardo Feldman1, Joseph Stains1, Ramzi Khairallah2, 
Christopher Ward3. 1University of Maryland School of Medicine, United States, 
2Myologica, LLC, United States, 3University of Maryland School of Nursing, 
United States

Sclerostin is regulated in response to mechanical stimuli, with osteocytes decreasing 
sclerostin abundance thereby de-repressing bone formation in response to fluid shear stress 
(in vitro) and load (in vivo). Previously, we linked osteocyte mechanotransduction to the rap-
id loss of sclerostin protein through a NOX2-TRPV4-CaMKII signaling cascade [Lyons, et 
al, Sci Signaling, 2017]. Using both Ocy454 and UMR106 cells exposed to fluid shear stress 
(FSS) in vitro and murine ulnar load in vivo, we showed that sclerostin protein is reduced 
within 5 minutes of mechanical stimulation. In vivo, sclerostin degradation is associated 
with upregulation of the lysosomal marker, LAMP1. In Ocy454 cells, the downregulation 
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of sclerostin was inhibited with the lysosome blocker, bafilmoycin A1 (BafA1 100nM) but 
not with the secretion inhibitor brefeldin A (Bref 2µM), suggesting sclerostin is acutely de-
graded by the lysosome following load. To validate this result, we performed a degradation 
assay, in which Ocy454 or UMR106 cells were pre-treated with cyclohexamide (150µg/mL) 
to inhibit protein synthesis prior to exposure to FSS. In this degradation assay, inhibition of 
the lysosome (BafA1 and leupeptin, 200µM) abrogated the downregulation of sclerostin 
following FSS. In contrast, inhibition of the proteasome (MG-132, 10µM) or secretion (Bref 
A) did not affect FSS-induced downregulation of sclerostin. Consistent with these data, scle-
rostin and LAMP1 co-localization is increased following inhibition of the lysosome with le-
upeptin or BafA1. To validate the role of lysosomal degradation of sclerostin following load 
in vivo, we examined sclerostin in response to ulnar load (2.5N, 90s, 2Hz) in the presence or 
absence of leupeptin (20mg/kg). Following ulnar load, we observe a loss of sclerostin in cor-
tical bone, an effect that was completely abrogated with leupeptin. Finally, using osteoblasts 
derived from iPSCs from patients with Gaucher disease, a lysosomal storage disorder, we 
observed an accumulation of sclerostin and reduction in active β-catenin relative to control 
iPSC-derived osteoblasts. Sclerostin degradation and active β-catenin levels were rescued 
by restoration of lysosomal function with recombinant β-glucocerebrosidase. In total, these 
data show that sclerostin abundance is controlled by rapid lysosomal degradation following 
mechanical load, which may represent a novel target for regulating sclerostin bioavailability 
and bone mechano-responsiveness.

Disclosures: Katrina Williams, None

1108
Conditional Deletion of CaMKK2 from Osteocytes Elicits Sex-Divergent 
Effects on Bone Remodeling by modulating Osteoclasts *Justin Williams1, 
Uma Sankar1, Anuradha Valiya Kambrath 1, Mavis Irwin 1, Nicholas Clough 1. 
1Indiana University School of Medicine, United States

One in two women and one in four men will experience osteoporotic fractures. Ana-
bolic therapeutics that stimulate bone accrual are in high clinical demand. Ca2+/calmodulin 
(CaM)-dependent protein kinase kinase 2 (CaMKK2) regulates both anabolic and catabolic 
pathways of bone remodeling. Global deletion of CaMKK2 increases the numbers of cu-
boidal osteoblasts (OBs) and reduces numbers of osteoclasts (OCs). CaMKK2 inhibition 
protects female mice from ovariectomy-induced osteoporosis, and reverses age-associated 
bone loss and accelerates bone healing in male mice. The role of CaMKK2 in osteocytes 
(OCYs) remains unknown. Based on its previously identified roles in bone remodeling, we 
hypothesized that deletion of CaMKK2 from OCYs would promote bone accrual. Condi-
tional deletion of CaMKK2 from OCYs was accomplished by generating dentin matrix 
protein1 (Dmp1-8kb)-Cre+: CaMKK2flox/flox (Camkk2Dmp1-Cre) mice and Dmp1-Cre+ 
(ControlDmp1-Cre) mice were used as controls. Conditional deletion of CaMKK2 from 
osteocytes increased bone mass in 12 week-old female mice, but not age-matched males. 
Micro-computed tomography (µCT) revealed a 1.7-fold increase in bone mass at the distal 
femur and 1.5-fold increase at the proximal tibia (voxel size 6 µm) of female Camkk2D-
mp1-Cre mice compared to controls. Female Camkk2Dmp1-Cre mice also possessed 1.4-
fold fewer OCs, while no differences were observed among male littermates. Conditional 
deletion of CaMKK2 from OCYs decreased expression of Rankl/Opg in whole femurs of 
females, but not males. Whereas conditional deletion of CaMKK2 from OCYs increased 
the number of cuboidal OBs lining the trabecular bone surface in both sexes, mineralization 
(1.4-fold increase) and bone formation (1.7-fold increase) were only enhanced in female 
Camkk2Dmp1-Cre mice. Interestingly deletion of CaMKK2 from osteocytes reduced ex-
pression of Sost in both sexes. To verify changes in bone remodeling were OCY-driven, we 
isolated primary osteocytes from male and female control and CaMKK2-deficient mice and 
collected conditioned media for in-vitro assays. Conditioned media from female primary 
OCYs lacking CaMKK2 effectively reduced OC function compared to controls, while con-
ditioned media from male OCYs had no effect. Our findings reveal cell-intrinsic roles for 
CaMKK2 in OCYs to regulate bone remodeling in a sex-dependent manner, and highlight 
the potential for CaMKK2 as a novel therapeutic target in the treatment of osteoporosis.

Disclosures: Justin Williams, None

1109
Glut1 is required for growth plate and articular chondrocyte homeostasis 
during postnatal growth *Cuicui Wang1, Jie Shen1, Jun Ying1, Regis O’Keefe1. 
1Washington University in St Louis, United States

Glucose metabolism, is fundamental for the function of all tissues, including cartilage. 
Recent studies showed that glycolysis is the dominant pathway for energy production in 
chondrocytes in articular cartilage (AC) and growth plate cartilage (GP). Previously, we 
reported that TGFβ pathway maintains glycolysis and anabolism in chondrocytes through 
upregulation of Glut1, one of the key glycolytic regulators. However, the role of Glut1 in 
regulation of cartilage growth and postnatal homeostasis remains largely unknown. Here, 
Glut1 was deleted in both AC and GP at 1 month of age. EdU labeling revealed that Glut1 
loss-of-function (LOF) resulted in a marked reduction of cell proliferation in GP, but not in 
AC. Conversely, increased cell apoptosis was observed in 2-month-old Glut1 LOF AC but 
not in GP. The increased cell apoptosis resulted in the presence of empty lacunae in Glut1 
LOF AC. Histological analyses further revealed the onset of early osteoarthritis (OA) in 
Glut1 LOF mice, with increased MMP13 expression, loss of proteoglycan and fibrotic tissue 
formation (evidenced by Col1 and Col3 immunostaining) on the surface of AC. Moreover, 

Glut1 LOF accelerated the progression of surgically-induced OA in mice. Interestingly, cell 
apoptosis was no longer observed at later time points in Glut1 LOF AC, suggesting senes-
cence likely occurred in these cells. On the other hand, continued reduced cell proliferation 
and hypertrophy in GP led to shorter limbs in Glut1 LOF mice. Moreover, the cellular or-
ganization in GP was disrupted and cartilage remnants persisted in the bone metaphysis in 
adult Glut1 LOF mice, consistent with increased collagen hydroxylation as reported with 
increased glutamine flux. Mechanistically, Glut1 LOF AC and GP chondrocytes both dis-
played diminished glucose metabolism and impaired glucose uptake. However, OCR and 
ATP production was increased in both cells, indicating enhanced mitochondria respira-
tion from other sources of energy metabolism. Indeed, Glut1 LOF increased Glutaminase 
expression in both AC and GP, with glutamine consumption particularly increased in AC 
chondrocytes. The findings suggest that enhanced glutamine flux likely increases collagen 
hydroxyproline content and reduces cartilage collagen matrix metabolism. Collectively, our 
data establish glucose metabolism as a key factor in cartilage homeostasis and Glut1 LOF 
results in cartilage abnormality in AC and GP potentially due to altered energy metabolism 
and glutamine flux.

Disclosures: Cuicui Wang, None

1110
Calcium-sensing Receptors in Chondrocytes Are Required for Post-natal 
Bone Growth, Callus Maturation, and Fracture Healing in Mice *Zhiqiang 
Cheng1, Alfred Li1, Chia-Ling Tu1, Christian Santa Maria1, Amanda Herberger1, 
Fuqing Song1, Dolores Shoback1, Wenhan Chang1. 1Endocrine Research Unit, 
SFVAMC, UCSF, United States

Extracellular calcium and calcium-sensing receptors (CaSRs) control skeletal develop-
ment by pacing chondrocyte differentiation and mediating osteoblast (OB) function during 
endochondral bone formation – an essential process also recapitulated during fracture re-
pair. We delineated the role of the CaSR in mediating the transition of growth plate (GP) 
and callus chondrocytes into OB lineage cells and subsequent bone formation at primary/
secondary spongiosa and fracture sites and explored the potential of targeting CaSRs phar-
macologically to enhance fracture repair. In chondrocytes cultured from soft calluses formed 
at closed, unfixed fracture sites of 3 months old mice, extracellular [Ca2+] and the allosteric 
CaSR agonist (NPS-R568) promoted terminal differentiation, as indicated by reduced type 
II collagen and aggrecan RNA levels and increased expression of osteopontin, and attaining 
an osteoblastic phenotype, as shown by increased expression of osteocalcin RNA and matrix 
mineralizing activities, by resident cells. Tamoxifen (Tam)-induced knockout (KO) of the 
Casrgene in chondrocytes of 3-month-old mice reduced bone fraction in primary/secondary 
spongiosa (by µCT scans), lengthened the chondrogenic phase of fracture repair as indicat-
ed by increased cartilaginous fraction in soft calluses, and retarded subsequent osteogenic 
activity as shown by reduced bone fraction (by µCT) in hard calluses, when compared to 
age-matched control littermates. Tracing GP and callus chondrocytes expressing the Tam-in-
duced Rosa26-tdTomato (see Figure) showed reduced chondrocyte transition (by 60 and 
75%) into OBs in the primary spongiosa and hard calluses, respectively, in the CaSR KO 
mice vs control littermates. In addition, KO of the Casr gene specifically in mature OBs also 
suppressed osteogenic activity and mineralizing function in their bony calluses. More im-
portantly, co-injection of NPS-R568 with PTH(1-34) not only prevented the development of 
hypercalcemic side-effects of PTH(1-34) treatment in mice, but also produced more robust 
osteoanabolic effects in bony calluses, when compared to mice injected with PTH1-34 alone. 
These data indicate critical roles of the CaSR in mediating chondrogenesis and osteogenesis 
in the GP and fracture callus and the potential of CaSR agonism to facilitate fracture repair.

Disclosures: Zhiqiang Cheng, None
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The Transcriptional Cofactor Jab1 Is Crucial for BMP-Mediated Mouse 
Chondrogenesis by Repressing p53 Activity. *Murali Mamidi1, William 
Samsa2, Ricky Chan3, Guang Zhou 4. 1Department of Orthopaedics, Case 
Western Reserve University., United States, 2Department of Orthopaedics, 
Case Comprehensive Cancer, Case Western Reserve University., United States, 
3Institute for Computational Biology, Case Western Reserve University. , United 
States, 4Department of Orthopaedics, Department of Genetics and Genome 
Sciences, Case Comprehensive Cancer, Case Western Reserve University. , 
United States

The evolutionarily conserved transcriptional cofactor Jab1 regulates cell proliferation, 
differentiation, and apoptosis by modulating the activity of various transcription factors. 
Our previous study reported that the chondrocyte-specific deletion of Jab1 mutant mice, 
Col2a1-Cre+; Jab1flox/flox, resulted in neonatal lethal chondrodysplasia with shorter limbs 
and accelerated chondrocyte hypertrophy. Jab1-null chondrocytes showed increased apopto-
sis, G2 phase cell cycle arrest, and the enhanced expression of Smad1/5 phosphorylation. In 
this study, we first uncovered that the endogenous Jab1 interacts with endogenous Smad1/5, 
but not with endogenous Smad2/3, Smad4 or Smad7 in primary chondrocytes. Thus, Jab1 
likely regulates BMP, but not TGFβ signalling in chondrocytes. Moreover, a type I BMP 
receptor inhibitor, LDN-193189, can partially block the increased BMP signalling in Jab1-
cKO chondrocytes. Interestingly, although Jab1 did not directly interact with Acvr1/Alk2, 
a key type I BMP receptor, the interaction between Smad1/5 and Acvr1 was significantly 
increased in Jab1-deficient chondrocytes. Thus, Jab1 might negatively regulate BMP sig-
nalling during chondrocyte differentiation in part by sequestering Smad1/5 from Acvr1. To 
further identity Jab1 downstream targets in chondrocytes, we performed RNA-Sequencing 
analysis of Jab1-cKO chondrocytes and discovered a total of 1993 differentially expressed 
genes. Gene set enrichment analysis revealed that Jab1 represses p53, BMP/TGF-β, and 
apoptosis pathways in mouse chondrocytes. Indeed, Jab1 interacts with endogenous p53 in 
primary chondrocytes. Additionally, there was significantly elevated p53 reporter activity, an 
enhanced expression of phospho-p53, and an increased expression of a key p53 downstream 
target PUMA, in Jab1-null chondrocytes. Interestingly, the treatment with p53 inhibitor, 
Pifithrin-α (PFTα), reversed the elevated p53 and BMP signalling activity in Jab1-cKO 
chondrocytes. The treatment with BMP inhibitor LDN-193189, also reversed the increased 
BMP and p53 signalling activity in Jab1-null chondrocytes. Finally, the E17.5 Jab1-null 
mouse tibia whole-organ explants treated with PFTα and LDN-193189 were longer than 
the untreated mutants. In conclusion, our data showed that the key developmental pathways 
such as p53 and BMP are major Jab1 downstream targets in mouse chondrocytes. A deli-
cate Jab1-mediated crosstalk between BMP and p53 pathways is critical to maintain proper 
chondrocyte differentiation.

Disclosures: Murali Mamidi, None

1112
Oleanolic acid, a natural triterpenoid and inhibitor of Notch pathway as a 
potential treatment for knee osteoarthritis *Hao Zhang1, Zhengliang Luo1, 
Patrick Massey1, Barton Shane1, Yufeng Dong1, Bing Shu2, Yongjun Wang2. 
1LSUHSC Orthopedics, United States, 2Shanghai University of Traditional 
Chinese Medicine, China

Osteoarthritis (OA) is characterized by destruction of articular cartilage and is one of 
the leading causes of disability in the US. Currently, treatments for OA do not exist partly 
due to the unknown underlying cellular mechanisms. Up-regulated Notch signaling affects 
the pathogenesis of OA through increased inflammation and enhanced articular chondrocyte 
cell death. While Oleanolic acid, a natural triterpenoid, was shown to enhance osteogenesis 
through inhibition of Notch signaling without any noticed cellular toxicity. Therefore, the 
objective of the current study was to determine its capacity to reduce inflammation and 
cartilage degeneration in a mouse model of OA. In vivo Oleanolic acid effect was evaluat-
ed in a meniscal/ligamentous injury (MLI)-induced OA mouse model: Male B6 mice were 
assigned to one of the following groups: MLI+PBS, MLI+repeated Oleanolic acid intra-ar-
ticularly (i.a) injections at 0-day, & 1-, 2-, and 3-week post-MLI. Contralateral limbs of the 
MLI group served as controls. Tibio-femoral joints were collected at 4-week post-MLI, and 
processed for histological staining, synovial membrane isolation and immunohistochem-
istry for apoptosis (TUNEL). Our histology results showed that severe OA-like cartilage 
defects were indeed developed at 4 weeks after MLI surgery in the PBS-injected mice (Fig. 
1). In contrast, repeated i.a. injection of Oleanolic acid prevented MLI-induced cartilage 
erosions as shown by a wider alcian blue-positive top layer of cartilage when compared to 
PBS controls. Consistent with histological observations, the evaluation using the OARSI 
scoring system (the higher the score, the greater the articular cartilage degeneration) re-
vealed a significant reduction in cartilage degeneration was archived in mice with Oleanolic 
acid injections when compared to PBS injections (Fig. 1). In addition, injection of Oleanolic 
acid suppressed joint inflammation by showing reduced infiltrating cells in synovial tissues. 
Moreover, Oleanolic acid strongly inhibited MLI-induced expression of pro-inflammatory 
cytokine TNF-α, IL-1β and IL-6 in synovial tissues, as well as Notch target gene Hes1 ex-
pression (Fig. 2). Finally, our data from TUNEL staining showed a significant reduced num-
ber of apoptotic cells in knee cartilage from Oleanolic acid treated MLI mice. In summary, 
Oleanolic acid has demonstrated strong anti-inflammatory properties in various cell types 
and animal models. In our mouse model of knee OA, repeated injection of Oleanolic acid 

resulted in reduced cartilage degeneration and inflammation by inhibition of chondrocyte 
apoptosis and Notch signaling. Further studies to understand the anti-apoptotic effects of 
Notch inhibition in chondrocytes are ongoing.

Disclosures: Hao Zhang, None

1113
Lin28a reactivation during OA induces chondrocyte reprogramming by 
HMGA2 *Yohan Jouan1, Benoît Bardèche-Trystram1, Joanna Sanna1, Eric Hay1, 
Augustin Latourte2, Pascal Richette2, Hang-Korgn Ea2, Martine Cohen-Solal2. 
1Paris Diderot University, Inserm 1132, France, 2Paris Diderot University, Inserm 
1132, Hopital Lariboisière, France

Articular cartilage is known for weak regenerative abilities and turning to Osteoarthritic 
(OA). Previously we have shown that Lin28a overexpression reprogram OA chondrocyte 
and protect cartilage. Here we demonstrated that HMGA2 is the main target of Lin28a by 
re-inducing Sox9 expression. Furthermore we demonstrated that this mechanism is a natural 
process observed in OA, since Lin28a KO enhances OA in mice.In vitro assays were per-
formed using new born cartilage mice of 7 days old. HMGA2 inhibition or overexpression 
was induced by lentivirus infection. After 48 hours, chondrocyte activation was induced by 
Wnt3a for 48 hours. Samples were processed for ChiP, Western Blot and Alcian Blue anal-
ysis. In vivo, OA was induced surgically (DMM). One week after, Lin28a deletion was per-
formed in Lin28 flox/flox mice. WT and heterozygous littermates were used as control, and 
left knee was sham operated. Cartilage (OA score and immunohistochemistry) was analyzed 
8 weeks after surgery.HMGA2 overexpression increases matrix production (9 fold,p<0.01) 
and anabolic transcription factor (Sox9) and drastically reduces catabolic genes activity (2 
fold,p<0.05). On the opposite HMGA2 knock down (sh) decreases anabolic and increas-
es catabolic gene expression (80%,p<0.05). Furthermore, ChiP assay show that Hmga2 
binds to Sox9 promotor. In vivo no difference was observed in subchondral bone volume 
and structure between control and KO mice neither in sham and DMM knee. Lin28a KO 
worsering cartilage degradation (4 to 6,p<0.05) and increases MMP13 expression (40% to 
55%,p<0.05) and decreases anabolic markers (Sox9 and PRG4) with an intermediate value 
for heterozygote KO mice.We have demonstrated the physiological protective effect of Li-
n28a on osteoarthritis. Moreover, HMGA2 factor which constitutes his main target, clearly 
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orchestrates Lin28a effects on chondrocyte catabolism and anabolism activity.Keywords: 
OA, regeneration, chondrocyte, Lin28a, HMGA2

Disclosures: Yohan Jouan, None

1114
Exploring whole exomes in young women with pregnancy and lactation 
associated osteoporosis *Su Jin Lee1, Sun Yong Song1, Yumie Rhee1, Jeesoo 
Chae2. 1Yonsei University College of Medicine, Republic of Korea, 2Department 
of Biomedical Sciences, Seoul National University Graduate School, Republic 
of Korea

Objective: Pregnancy and lactation associated osteoporosis (PLO) is a rare skeletal dis-
ease. The etiology of PLO is not well known and there are few genetic studies about PLO. 
To find the pathogenic variants of PLO, we used whole exome sequencing (WES). Methods: 
Blood samples of 12 PLO patients who had multiple compression vertebral fractures after 
delivery were collected. WES was done by SureSelect v4+UTR (71Mbp region), yielding 
average depth of 100X. Sequencing data was processed, single nucleotide polymorphism, 
indel were found by HaplotypeCaller. Candidate gene analyses were done according to gene 
lists based on human gene-mutation database (HGMD), and based on osteoporosis, Wnt 
pathway, pregnancy and lactation related genes, respectively. Results: Based on HGMD list, 
there were 23 gene mutations were selected. Ten of twelve women have heterozygous or 
homozygous mutations of gene mutations (TNFRSF11A, TNFRSF11B, CALCR, PRDM2). 
In addition, we found LRP5/6 (low-density lipoprotein receptor –related protein 5/6) muta-
tions commonly associated with Wnt pathway and LRP5/6 mutations. Interestingly, LRP5 
mutations (p.Gln89Arg, p.Ala1330Val, p.Arg701His, p.Tyr1082Cys) and LRP6 mutations 
(p.Ser127Thr, p.Ser61Gly, p.Val90Ile) were located in β-propeller extracellular domain of 
LRP5/6. Conclusion: Detected mutations related with bone remodeling and calcitonin re-
ceptor important to control bone resorption during pregnancy suggested that bone resorption 
and mineral metabolism are important to bone recovery. Also, LRP5/6 mutations in extra-
cellular domain could suggest the possibility to be related with Wnt pathway signaling to 
control bone formation to adapt and compensate the maternal bone loss during pregnancy.

Disclosures: Su Jin Lee, None

1115
Towards personalized medicine using combinations of different BMD-
related genetic risk scores for separate prediction of hip, wrist and vertebral 
fractures as well as of trabecular and cortical bone *Nethander Maria1, 
Liesbeth Vandenput1, Claes Ohlsson1, Ulrika Pettersson-Kymmer2, Mattias 
Lorentzon3, Dan Mellström3, Magnus Karlsson4. 1Centre for Bone and Arthritis 
Research, Department of Internal Medicine and Clinical Nutrition, Institute 
of Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, 
Sweden, Sweden, 2Clinical Pharmacology, Department of Pharmacology and 
Clinical Neuroscience, Umea University, Umea, Sweden, Sweden, 3Geriatric 
Medicine, Institute of Medicine, Sahlgrenska Academy, University of 
Gothenburg, Sweden, Sweden, 4Clinical and Molecular Osteoporosis Research 
Unit, Department of Orthopedics and Clinical Sciences, Lund University, Skåne 
University Hospital, Sweden, Sweden

It is important to identify patients at highest risk of fractures. The aim of the present 
study was to compare the separate and combined performances of three major bone-related 
genetic rick scores (GRSs) for prediction of hip, wrist and vertebral fractures as well as of 
trabecular and cortical bone mass separately.Recently as many as 1,103 independent sin-
gle nucleotide polymorphisms (SNP) associated with estimated bone mineral density of the 
heel (eBMD) were identified. Using these SNPs, we developed a weighted GRS for eBMD 
(eBMDGRS) and determined if it contributes information for fracture prediction beyond 
two previously developed GRSs for femur neck BMD (FN-BMDGRS, 49 SNPs) and lum-
bar spine BMD (LS-BMDGRS, 48 SNPs). Associations between the three GRSs and wrist 
(ncases = 1,037; ncontrols = 2,854), hip (ncases = 1,106; ncontrols = 2,602) and radiographic 
vertebral (ncases = 288; ncontrols = 1,187) fractures were evaluated in the UFO-fracture and 
MrOS Sweden cohorts. Associations between the three GRSs and trabecular and cortical 
bone parameters analysed by HRpQCT in the distal radius (n=426) were evaluated in the 
MrOS Sweden cohort.Although all three GRSs were significantly associated with all three 
fracture types, eBMDGRS was the strongest predictor of wrist and vertebral fractures while 
the strengths of the associations for eBMDGRS and FN-BMDGRS with hip fracture risk 
were similar. In combined GRSs models, eBMDGRS was the only significant predictor of 
wrist (Odds ratio [OR] = 1.46; 95% CI 1.33-1.59 per SD increase) and vertebral (OR = 
1.32; 95% CI 1.16-1.51) fractures while both eBMDGRS and FN-BMDGRS were signifi-
cant independent predictors of hip fracture risk (eBMDGRS OR = 1.22; 95% CI 1.11-1.34; 
FN-BMDGRS OR = 1.16; 95% CI 1.06-1.27).eBMDGRS was the major GRS contributing 
to prediction of trabecular BMD (Variance explained BMD 13.7%) while both eBMDGRS 
and FN-BMDGRS contributed information for prediction of cortical bone area (eBMDGRS 
4.6%; FN-BMDGRS 4.1%).In conclusion, eBMDGRS is the only independent GRS for pre-
diction of wrist and vertebral fractures while both eBMDGRS and FN-BMDGRS contribute 
independent information for prediction of hip fractures. We propose that eBMDGRS cap-
tures unique information about trabecular bone useful for prediction of wrist and vertebral 

fractures. The findings in the present study may facilitate personalized medicine to predict 
different fracture types as well as cortical and trabecular bone mass separately.

Disclosures: Nethander Maria, None

1116
Gene expression imputation identifies candidate genes associated with 
osteoporosis *Yong Liu1, Hong Wen Deng1, Hui Shen2, Greenbaum Jonathan2, 
Kuan-Jui Su2, Anqi Liu2. 1Department of Biostatistics and Bioinformatics, 
Tulane University, New Orleans 70112, LA, USA, United States, 2Department of 
Biostatistics and Bioinformatics, Tulane University, United States

Osteoporosis is a major public health problem associated with excess disability and 
mortality, in which the density and quality of bone are reduced silently and progressively. 
Genome wide association studies (GWASs) have identified about 100 genetic loci associated 
with bone mineral density (BMD) and other osteoporosis-related traits, but few of these 
loci have been confirmed to be causal. To identify novel risk loci and potential causal genes 
associated with osteoporosis, we applied UTMOST to performe a cross-tissue transcrip-
tome-wide association analysis (TWAS) for osteoporosis into 4 GWAS summary statistics 
datasets of osteoporosis-related traits: Lifecourse TB-BMD (66, 628 subjects), UK Biobank 
eBMD (426, 824 subjects), UK Biobank Fracture (53,184 cases and 373,611 controls), GE-
FOS ALLFX GWAS Results (37,857 cases and 227,116 controls). In total, we identified 
188, 2513, 57, and 21 significant genes in TB-BMD, eBMD, UK Biobank Fracture and GE-
FOS ALLFX GWAS Results separately (2558 unique genes in total). Among of those 2558 
genes, 173 overlapped in at least 2 traits, and 11 overlapped in all traits. To compare with 
previous GWAS results, we pick up 3591 SNPs significantly associated with BMD, eBMD, 
or Fracture, which mapped to 2934 unique genes. In total, we found 454 genes overlapped 
in both TWAS ang GWAS catalog results. To further validate our results, we performed GO 
and KEGG enrichment analysis for these 454 genes. We detected 82 significant GO terms, 
such as Skeletal system development (P = 8.66E-12), Organ morphogenesis (P = 2.71E-11) 
and Tissue development (P = 2.55E-10), and 13 significant pathways, such as Wnt signaling 
pathway (P = 1.25E-07), Hedgehog signaling pathway (P = 1.29E-06), Adherens junction 
(P = 2.12E-03). In conclusion, this study identified multiple osteoporosis associated genes 
through cross-tissue TWAS analysis, providing novel clues for revealing the pathogenesis.

Disclosures: Yong Liu, None

1117
A Novel Fracture Prediction Model Using Machine Learning in 
Community-Based Cohort Study *Sung Hye Kong1, Jung Hee Kim1, Chan 
Soo Shin1, Daehwan Ahn2, Buomsoo (Raymond) Kim3, Karthik Srinivasan3, 
Sudha Ram3, Nam H. Cho4. 1Department of Internal Medicine, Seoul National 
University College of Medicine, Republic of Korea, 2Department of Operations, 
Information and Decisions, Wharton School, University of Pennsylvania, United 
States, 3Department of Management Information Systems, Eller College of 
Management, University of Arizona, United States, 4Department of Preventive 
Medicine, Ajou University School of Medicine, Republic of Korea

Prediction of fracture risk in osteoporotic patients has been a topic of interest for de-
cades and a number of models have been developed for accurate prediction of fracture in-
cluding FRAX. As machine learning methodologies have recently emerged as a potential 
model for medical prediction tools, we aimed to develop a novel fracture prediction model 
using machine learning methods using a prospective community-based cohort. In this study, 
a total of 2,227 participants (1,257 females) with a baseline bone mineral density (BMD) and 
trabecular bone score were enrolled from the Ansung cohort. The primary endpoint was the 
fragility fractures reported by patients or confirmed by X-rays. We used 3 different machine 
learning models, CatBoost, support vector machine (SVM) and a logistic regression models 
and the performance of the models was compared using the FRAX® scores by area under the 
curve (AUC) and validated with bootstrapped 3-fold cross-validation 1,000 times. During a 
mean 7.5-year follow-up (range 2.5–10 years), fragility fractures occurred in 537 (25.6%) 
of participants. In predicting total fragility fractures, AUC values of the CatBoost, SVM and 
logistic regression models were 0.688, 0.500 and 0.614, respectively. The AUC value of Cat-
Boost was significantly better than that of FRAX® (0.663, p<0.001) while SVM and logistic 
regression model were not. Compared to the conventional models such as SVM and logistic 
regression models, the CatBoost model had the best performance in predicting total fragility 
fractures (p<0.001). According to feature importance in the CatBoost model, top predicting 
factors listed in order were total hip, lumbar spine, and femur neck BMD, subjective arthral-
gia score, serum creatinine, and homocysteine. The latter 3 factors were listed higher than 
conventional predictors such as age or previous fracture history. In summary, we hereby 
report a development of prediction model for fragility fractures using a machine learning 
method, CatBoost, which outperforms the FRAX® model as well as 2 conventional machine 
learning models. The model was also able to propose novel high-ranking predictors.
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1118
Do machine learning techniques improve prediction of bone mineral 
density? A comparative analysis of genomic data from 5,103 Individuals 
with 1,103 SNPs in Mr.OS Study *Qing Wu1, Bibek Bhattarai2, Fatma Nasoz2. 
1Department of Environmental & Occupational Health School of Public Health 
University of Nevada, Las Vegas, United States, 2Department of Computer 
Science, University of Nevada, Las Vegas, United States

Bone mineral density (BMD) is a highly heritable trait with heritability ranging from 
50% to 80%. Numerous BMD-associated Single Nucleotide Polymorphisms (SNPs) were 
discovered by GWAS and GWAS meta-analysis. However, several studies found that com-
bining these highly significant SNPs together only explained a small percentage of BMD 
variance. This inconsistency may be caused by limitations of the linear regression approach-
es employed, because these traditional approaches lack the flexibility and the adequacy to 
model complex gene interactions and regulations. Hence, we developed various machine 
learning models of genomic data and ran experiments to identify the best machine learning 
model for BMD prediction. We used genomic data of Osteoporotic Fractures in Men (Mr.
OS) cohort Study (N=5,133) for analysis. Genotype imputation was conducted at the Sanger 
Imputation Server. A total of 1,103 BMD-associated SNPs were identified and correspond-
ing weighted genetic risk scores were calculated. Genetic variants, as well as age and other 
traditional BMD predictors, were included for modeling. Data were normalized and were 
split into a training set (80%) and a validation set (20%). BMD prediction models were built 
separately by random forest, gradient boosting, and neural network (NN) with backpropaga-
tion algorithms. Linear regression was used as a reference model. We plotted mean squared 
error (MSE) versus number of iterations to evaluate the performance of each BMD predic-
tion model for both training and validation data (fig. 1). We found that the random forest 
performed the best in BMD prediction, with MSE of 0.00076 in training set and 0.0046 in 
test set. The performance of NN and gradient boosting were also better than that of linear re-
gression. Neural network and gradient boosting had an MSE of 0.098 and 0.011 in the train-
ing set, and MSE of 0.097 and 0.012 in the test set, respectively. Linear regression had the 
worst performance, with an MSE of 0.104 in the training set and 0.103 in the test set. Thus, 
we concluded that the three machine learning approaches had better BMD prediction per-
formance than linear regression. Random forest performed best for BMD prediction in men.

Disclosures: Qing Wu, None

1119
Microbiota Produced Butyrate Is Required for the Anabolic Effects of 
PTH in Bone *Jau-Yi Li1, Mingcan Yu1, Abdul Malik Tyagi1, Jonathan Adam1, 
Rheinallt M. Jones1, Roberto Pacifici1. 1School of Medicine, Emory University, 
United States

This study was designed to investigate the role of the gut microbiota in the bone anabol-
ic activity of intermittent PTH (iPTH) treatment, a treatment modality that models the effects 
of Teriparatide. PTH (80 µg/Kg/) was injected SC daily for 4 weeks into either 8-week-old 
C57BL6 germ-free (GF) mice, conventionally raised (Conv.R.) mice, or Conv.R. mice treat-
ed with wide-spectrum antibiotics (Abx). We found that iPTH treatment increased trabecular 
bone volume (BV/TV), µCT indices of trabecular structure, and bone formation in Conv. R 
mice, but not in GF mice or in Conv. R. mice treated with Abx. A regulatory T cells (Tregs)/
Wnt10b/Wnt signaling/bone formation pathway has been reported to mediate the effects 
of iPTH on bone. Demonstrating a link between this pathway and the microbiota, iPTH 
increased the number of bone marrow (BM) regulatory T cells (Tregs), upregulated Wnt10b 
transcripts in BM CD8+ T cells, activated Wnt signaling and induced osteoblast differenti-
ation in microbiota replete Conv.R mice but not in in GF mice or Abx treated mice. The gut 
microbiota produces the bone active short-chain fatty acid butyrate via fermentation of com-
plex carbohydrates. GF mice and Abx treated mice had low levels intestinal and circulating 
SCFAs. The capacity of iPTH to expand BM Tregs, increase CD8+ T cell Wnt10b produc-
tion, stimulate bone formation and increase bone volume in Abx treated mice was restored 
by oral supplementation with 5 mM butyrate, a dose that reestablished physiologic serum 
levels of butyrate. Moreover, butyrate was required for PTH to increase the expression of 
BM TGFb and IGF-1, which are key Treg cell differentiation factors. Conversely, iPTH 
failed to activate the Treg/Wnt10b/Wnt signaling/bone formation pathway in mice lacking 
the butyrate receptor GPR43. Mechanistically, GPR43 signaling in dendritic cells (DCs) and 
PTH targeting of T cells were required for PTH to increase Treg cell differentiation. In sum-
mary, the gut microbiota is required for producing permissive levels of butyrate that activate 
the Treg/Wnt10b/Wnt/bone formation pathway, leading to iPTH induced bone anabolism. 
These data highlight the role that butyrate produced by gut luminal microbiota plays in trig-
gering regulatory pathways which are critical for the mechanism of action of PTH in bone.

Disclosures: Jau-Yi Li, None

1120
1,25(OH)2D Plays an Important Role in the Prevention of Mandibular 
Osteoporosis via the Deacetylase Sirtuin-1 (Sirt1) *Haiyun Chen1, Xiaoqing 
Hu1, Guoping Wu1, Dengshun Miao1, David Goltzman2. 1Nanjing Medical 
University, China, 2McGill University, Canada

Purpose: We assessed whether 1,25(OH)2D plays a role in prevention of mandibu-
lar osteoporosis via the NAD-dependent deacetylase sirtuin-1 (Sirt1).Methods: 1α(OH)
ase-/- mice with Sirt1 overexpression in MSCs were generated for comparing mandibular 
phenotypes with Prx1-driven Sirt1 transgenic, 1α(OH)ase-/-, and WT mice using imaging, 
histopathology, and cellular molecular biology methods. Chromatin immunoprecipitation 
(ChIP), electrophoretic mobility shift assay (EMSA) and luciferase assays were used to 
assess 1,25(OH)2D regulation of Sirt1.Results: We first demonstrated that 1,25(OH)2D3 
promoted osteogenic differentiation of bone marrow mesenchymal stem cells (BM-MSCs) 
isolated from mandibles, with up-regulation of Sirt1 expression. Bioinformatic analysis sug-
gested the presence of a VDR response element-like sequence in the Sirt1 promoter. ChIP 
and EMSA demonstrated that the VDR could physically bind the Sirt1 promoter. Luciferase 
activity increased significantly in BM-MSCs transfected with a Sirt1-GV238 plasmid com-
pared with the empty plasmid or a mutant plasmid, and activity was further increased in the 
presence of 1,25(OH)2D. Overexpression of Sirt1 in MSCs on a 1α(OH)ase-/- background 
corrected 1,25(OH)2D deficiency-induced mandibular osteoporosis by enhancing osteo-
blastic bone formation, reducing osteoclastic bone resorption, and increasing alveolar bone 
mass and mandibular BMD. Overexpression of Sirt1 in MSCs of 1α(OH)ase-/- mice also 
corrected 1,25(OH)2D deficiency-induced oxidative stress, cellular senescence and senes-
cence associated secretory phenotypes (SASP) with up-regulation of the expression levels 
of forkhead box protein O3 (FOXO3) and superoxide dismutase (SOD)1/2, reduction of the 
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percentage of p16, p21 and β-Gal positive cells and down-regulation of p16, p53, p21, IL-
1/6, and MMP3/13 expression levels. The Sirt1 agonist resveratrol promoted the osteogenic 
differentiation of BM-MSCs isolated from mandibles, by up-regulating Sirt1 and FOXO3 
expression levels, increasing the interaction between Sirt1 and FOXO3, reducing the level 
of FOXO3 acetylation and promoting its nuclear translocation.Conclusions: 1,25(OH)2D 
can up-regulate Sirt1 expression through VDR-mediated transcription, increase FOXO3 
deacetylation and nuclear translocation, reduce oxidative stress, cellular senescence and 
SASP, and promote osteogenic differentiation. Sirt1 may therefore mediate the anti-mandib-
ular osteoporosis effects of 1,25(OH)2D.

Disclosures: Haiyun Chen, None

1121
S-Allylmercapto-N-Acetylcysteine (ASSNAC) Attenuates Alendronate-
Induced Oxidative Stress in the Bone Marrow and Improves Bone 
Morphometry in Ovariectomized Mice *Itay Bleichman1, Naphtali Savion1, 
Shlomo Kotev-Emeth1, Yankel Gabet2. 1Department of Human Molecular 
Genetics and Biochemistry, Sackler Faculty of Medicine, Tel Aviv University, 
Israel, 2Department of Anatomy and Anthropology, Sackler Faculty of Medicine, 
Tel Aviv University, , Israel

Background: Research on animal models and human patients suggests oxidative stress 
involvement in the pathogenesis of osteoporosis. Nuclear factor (erythroid-derived 2)-like 2 
(NRF-2) is a key transcription factor in cellular anti-oxidant defense mechanisms. ASSNAC, 
an NRF-2 inducer, has demonstrated the ability to upregulate cellular glutathione (GSH) 
concentration and protect endothelial cells, stromal bone marrow (BM) cells and Caenor-
habditis elegans from oxidative stress.Aims: To test the therapeutic potential of ASSNAC in 
osteoporosis by (i) preventing bone loss and improving bone structure; (ii) increasing the an-
ti-oxidative status in BM cells; and (iii) modulating bone turnover.Methods: 12-week-old fe-
male mice were ovariectomized (OVX) or sham-operated and daily injected with ASSNAC 
(50 or 20 mg/kg/day) with or without alendronate (40 μg/kg twice a week), or vehicle only, 
for a period ranging from 2 to 8 weeks. The following parameters were studied: (1) femur 
and L3 lumbar vertebra morphometry using micro-computed tomography (μCT); (2) GSH 
and malondialdehyde (MDA) levels in the femoral BM cells using the enzymatic recycling 
and thiobarbituric acid methods, respectively; and (3) serum levels of procollagen I N-ter-
minal propeptide (PINP) and C-terminal cross-linked telopeptides of type I collagen (CTX) 
using ELISA kits.Results : ASSNAC treatment starting on the day of OVX attenuated the de-
crease in trabecular volumetric bone mineral density (vBMD ) and trabecular bone volume 
fraction (BV/TV) in the distal femur and in L3. When started on day 28, ASSNAC improved 
femoral vBMD and BV/TV. ASSNAC treatment for 8 weeks at a dose of 20 mg/Kg/day was 
more effective than at a dose of 50 mg/Kg/day. The addition of ASSNAC to alendronate 
resulted in a significant improvement in femur and vertebral μCT parameters and partially 
prevented the decrease in GSH levels and increase in MDA levels seen in OVX mice treat-
ed with alendronate only. In OVX mice serum CTX level was significantly decreased in 
ASSANC, alendronate and combined ASSNAC plus alendronate treated groups indicating 
decreased bone resorption,Conclusions: ASSNAC attenuates OVX-induced bone loss and 
rescues bone structure of osteoporotic bones. ASSNAC further improves the structural effect 
of alendronate and alleviates the alendronate-induced increase in oxidative stress parameters 
in the bone marrow. It is therefore a promising treatment modality for osteoporosis.

Disclosures: Itay Bleichman, None

1122
Engineering Abaloparatide to Accumulate Locally in Fracture Calluses 
Following Systemic Administration *STEWART LOW1, Jeffery Nielsen2, Gert 
Breur2, Yava Jones-Hall2, Cheyanne Woolwine2, Jonathan Hicks2, Philip Low2. 
1Purdue University, United States, 2Purdue, United States

PURPOSE: The ability to limit exposure of a drug to a desired area in the body has 
always been the holy grail of drug discovery. We have developed a novel a fracture-targeted 
bone anabolic agent specifically accumulates in fractures following systemic administration. 
This increases potency and limits side effects.METHODS: To achieve the above objective, 
we engineered fragment of parathyroid hormone-related protein fragment 1-46 (ePTHrP) 
to include a hydroxyapatite-targeting acidic oligopeptide (targeted-ePTHrP).Murine in 
vivo experiments were conducted on female Swiss Webster mice (15 per group). Femoral 
fractures were induced with an Einhorn device. Mice were dosed daily, ever 2 days, every 
3d, or weekly with 0.03, 0.3, 3 nmol/kg/dose of targeted-ePTHrP, non-conjugated (free) 
ePTHrP, or PBS. Following a 3-week study, fracture callus densities were measured using 
microCT followed by mechanical testing. Canine in vivo experiments were conducted on 
1-year-old male beagles. Beagles underwent a 10 mm bilateral ulnar ostectomy. Dogs were 
dosed daily with either targeted-ePTHrP 0.5 nmol/kg/d, 5 nmol/kg/d, or saline respectively. 
Blood samples were collected and analyzed throughout the study for aberrations in serum 
chemistry levels and cellular levels. Following the study, heart, lung, liver, spleen, kidney, 
bladder, and injection site samples were collected and analyzed by a veterinary patholo-
gist.RESULTS and CONCLUSIONS: In the murine studies, a marked increase in fracture 
repair was observed in all daily dosed targeted-ePTHrP groups compared to PBS. When 
dosed 2d or 3d, the significant improvements were observed in doses equal to or greater 
than 0.3 nmol/kg/dose. In weekly groups 3 nmol/kg/dose significantly improved fracture 
repair. Most impressive was the degree to which fracture repair was improved. Comparing 
daily 0.1 nmol/kg/dose and saline, bone deposition and max load doubled and the energy the 
required to refracture the bones increased nearly 9-fold.In the canine studies, we observe a 
seven old improvement in the closure of the ostectomy gap of 0.5 nmol/kg/d compared to 
saline controls (P<0.05). In addition, no significant differences in weight, blood chemistry 
levels or organ histology were observed in the (higher dose) 5 nmol/kg/d treatment vs. saline 
controls. Slightly higher alkaline phosphatase levels were observed in the treated groups but 
were not significant.

Disclosures: STEWART LOW, Novosteo INC, Major Stock Shareholder

1123
Involvement of the gut microbiota and barrier function in glucocorticoid 
induced osteoporosis. *Jonathan Schepper1, Fraser Collins1, Naiomy Rios-
Arce1, Narayanan Parameswaran1, Laura McCabe1, Laura Schafer2, Rob Britton2, 
Joeseph Gardinier3. 1Michigan State University, United States, 2Baylor College 
of Medicine, United States, 3Henry Ford Health System Bone and Joint Center, 
United States

Glucocorticoids (GCs) are potent immune-modulating drugs that have significant side 
effects including glucocorticoid-induced osteoporosis (GIO). GCs directly induce osteoblast 
and osteocyte apoptosis but can affect other organs including the intestine. Our lab and oth-
ers identified that the microbiota contributes to the regulation of bone density; however, 
the role of the gut in mediating GIO has never been examined. Examination of stool from 
healthy and GC treated mice demonstrated that GC treatment alters the gut microbiota com-
position. Therefore, to establish the contribution of the microbiota to GIO pathogenesis, we 
treated adult male mice for 8-weeks with GC (prednisolone, 2.5 mg/kg/day via subcutaneous 
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pellet) in the presence or absence of broad-spectrum antibiotic treatment (ABX) to deplete 
the microbiota. Strikingly, depletion of the microbiota prevented the GC-induced bone loss 
(-40%) and established the requirement of a microbiota for GIO. Next, we modified the 
microbiota composition of the GC-treated mice through supplementation with a probiotic 
(Lactobacillus reuteri, LR; 10^8cfu/day). We found that treatment with the probiotic LR also 
prevented GIO. We further analyzed the gut and identified that GC treatment causes intesti-
nal barrier leaks and increases serum endotoxin levels (2.4-fold; p<0.005). These responses 
were prevented by both LR and ABX treatments. Consistent with a mechanistic role for bar-
rier leaks in GIO, when we enhanced barrier function by treating with a mucus supplement, 
we were able to prevent both GC-induced barrier dysfunction and GIO. To address the effect 
of the treatments on GC induced cell death, we TUNEL stained bone sections and found 
that treatment with LR or a barrier enhancer reduced GC-mediated osteoblast and osteocyte 
apoptosis (p<0.01). Taken together, our data highlight the unappreciated role of the gut mi-
crobiota and intestinal barrier function in GIO pathogenesis and identify the gut as a novel 
therapeutic target for preventing GIO.

Disclosures: Jonathan Schepper, None

1124
The association of bone turnover during the menopause transition and 
subsequent fracture: results from the Study of Women’s Health Across 
the Nation *Albert Shieh1, Gail Greendale1, Arun Karlamangla1, Jane Cauley2. 
1UCLA, United States, 2University of Pittsburgh, United States

Background. Bone turnover increases rapidly during the menopause transition (MT), 
and peaks above premenopausal levels after the MT. Higher bone turnover contributes to 
fracture in older, postmenopausal women who have lost substantial bone mineral density 
(BMD). Less certain is whether higher bone turnover contributes to fracture in younger 
women with near-normal BMD. This study examined whether a higher rate of increase in 
bone turnover during the MT, or a higher peak level of bone turnover after the MT are 
independent risk factors for fracture.Methods. We used bone turnover marker (urine col-
lagen type I N-telopeptide [U-NTX, nM BCE/mM creatinine]) and fracture data from 484 
participants in the longitudinal Study of Women’s Health Across the Nation (SWAN). The 
MT was operationalized as 2 years before to 2 years after the final menstrual period (FMP); 
after MT was defined as after 2 years following the FMP. We used Cox proportional hazards 
regression to examine the association of annualized rate of increase in U-NTX during the 
MT with time to fracture after the MT. We then assessed the association of peak U-NTX 
level at the end of the MT with incident fracture after the MT. Analyses were adjusted for 
age, race/ethnicity, body mass index (BMI), fracture before the MT, BMD (lumbar spine or 
femoral neck), current cigarette use (Y/N), and study site.Results. Each standard deviation 
(SD) increment in rate of increase in bone turnover during the MT was associated with a 
28% greater hazard of incident fracture after the MT (p=0.006). This was independent of 
the rate of change in BMD during the MT or BMD at the end of the MT (tested in separate 
models). Each SD increment in peak bone turnover level achieved at the end of the MT was 
associated with a 27% greater hazard of fracture after the MT, independent of BMD at the 
end of the MT (p=0.01). Women with both a high rate of increase in bone turnover during 
the MT (rate > sample median) and a high peak bone turnover level (peak > sample medi-
an) at the end of the MT had the greatest hazard for fracture after the MT (Table). Rate of 
increase in bone turnover was a more important contributor to fracture risk than peak bone 
turnover level at the end of the MT (data not shown).Conclusion. Higher rates of increase in 
bone turnover during the MT and higher peak levels of bone turnover at the end of the MT 
are risk factors for fracture. In some women, the MT may be an opportune time for early 
anti-resorptive therapy.

Disclosures: Albert Shieh, None

1125
Racial Disparities Exist in Outcomes Post Major Fragility Fractures *Nicole 
Wright1, Ligong Chen1, Jeffrey Curtis2, Kenneth Saag2, Cynthia Brown3, James 
Shikany4. 1Department of Epidemiology, University of Alabama at Birmingham, 
United States, 2Division of Clinical Immunology and Rheumatology, University 
of Alabama at Birmingham, United States, 3Division of Gerontology, Geriatrics, 
and Palliative Care, University of Alabama at Birmingham, United States, 
4Division of Preventive Medicine, University of Alabama at Birmingham, United 
States

Background: Fractures are associated with pain, disability, and increased mortality. 
Osteoporosis screening and treatment are lower in Blacks, potentially related to racial dif-
ferences in fracture outcomes. A comprehensive evaluation of racial differences in fracture 
outcomes has not been performed; thus, the goal of our study was to estimate one-year post 
fracture outcomes by race.Methods: This descriptive, observational cohort study used 2010-
2015 Medicare data from all Black and White women with postmenopausal osteoporosis 
(PMO). We identified major fragility fractures (hip, pelvis, femur, radius/ulna, humerus, 
clinical spine) using a validated fracture episode algorithm. Our outcomes of interest includ-
ed: 1) mortality - identified by date of death in Medicare vital status information, 2) debility 
- identified as new placement in long-term nursing facilities, and 3) destitution - identified 
as becoming newly eligible for Medicaid. We calculated one-year post fracture age-adjusted 
incidence rates of each outcome overall, and by fracture site and race.Results: We identified 
377,981 (27.6%) women with PMO with a major fragility fracture [Black: 10,657 (2.8%); 
White: 367,324 (97.2%)]. Black women were younger, had a greater proportion of women 
from the South, and had a larger proportion of women with a Charlson score ≥2. Over-
all, the age-adjusted one-year mortality (95% CI) rates per 1,000 person-years ranged from 
68.8 (66.7, 70.9) in radius/ulna fractures to 242.8 (234.0, 251.7) in femur fractures. The 
age-adjusted one-year debility rates ranged from 37.0 (35.4, 38.8) in hip fractures to 53.0 
(51.6, 54.4) in clinical vertebral fractures. The overall age-adjusted one-year destitution rates 
ranged from 15.2 (14.1, 16.4) in radius/ulna fractures to 40.8 (38.8, 42.8) in hip fractures. On 
average Black women had 34.3%, 19.6%, and 190.2% significantly higher mortality, debili-
ty, and destitution, respectively, with a 52.5% higher mortality and 332.4% higher destitution 
in humerus, and 87.6% higher debility in femur fractures (Table).Conclusions: Although 
fracture incidence in women with PMO in 2010-1015 Medicare data was relatively equal 
by race, we found thatBlack women had significantly higher rates of mortality, debility, 
and destitution post fracture than rates in White women. This comprehensive evaluation of 
fracture events and outcomes post fracture by race is the first step to mitigating and reducing 
disparities in PMO management and outcomes.

Disclosures: Nicole Wright, Amgen, Grant/Research Support

1126
Implementation of Fracture Liaison Services in two Swedish hospitals 
was associated with reduced risk of recurrent clinical fractures in patients 
with osteoporotic fracture *Kristian Axelsson1, Mattias Lorentzon2, Dan 
Lundh3, Helena Johansson4, Michael Möller5. 1Institute of Medicin, Sahlgrenska 
Academy, Gothenburg University and Skaraborgs Sjukhus Skövde, Sweden, 
Sweden, 2Institute of Medicin, Sahlgrenska Academy, Gothenburg University 
and Sahlgrenska University Hospital, Mölndal, Sweden, Sweden, 3Jönköping 
University, Sweden, 4Institute for Health and Aging, Australian Catholic 
University, Australia, 5Institute of Clinical Sciences, Sahlgrenska Academy, 
University of Gothenburg and Sahlgrenska University Hospital, Sweden, Sweden

BackgroundEven though it is known that previous fracture is an important predictor 
of recurrent fractures and that there are effective treatments available to reduce the risk of 
future fractures, few older patients are evaluated and treated after a fragility fracture. Struc-
tured secondary preventions programs, also called Fracture Liaison Services (FLS) increase 
the rate of evaluation with DXA and assessment of clinical risk factors, and result in a larger 
proportion of patients receiving treatment with osteoporosis medication after fracture. How-
ever, the evidence regarding the effect on the risk of recurrent fracture is weak. The purpose 
of this study was to investigate if the implementation of FLSs at two western Sweden hospi-



44

1127 ASBMR 2019 Annual Meeting

tals, The Sahlgrenska University Hospital in Gothenburg and Skaraborg Hospital in Skövde/
Lidköping, was associated with reduced risk of recurrent fractures.MethodsUsing hospital 
electronic health records, a total of 15,968 patients (mean age 73.5 (SD 12.4), 76% women) 
with a major osteoporotic index fracture (hip, clinical spine, humerus, radius and pelvis) 
were identified between 2012 and 2017. All patients included in the FLS period (n=10,898) 
were compared to all patients in the period prior to FLS implementation (n=5070) in an 
intention to treat analysis. During a median follow-up time of 2.1 years (IQR 0.9-3.7 years), 
the risk of a recurrent major osteoporotic fracture was investigated using Cox proportional 
hazard models.ResultsThe use of osteoporosis medication within the first year of index frac-
ture increased from 14% to 27% after FLS implementation. The rate of recurrent fracture 
per 1000 patient-years was 32.5 in the control period and 29.6 in the FLS period. In a crude 
Cox model, the risk of recurrent fracture was 21% lower (Hazard Ratio 0.79 (95% CI 0.70-
0.89), p<0.001, corresponding to a 3-year number needed to screen (NNS) of 50, and did not 
change after adjustment for clinical risk factors (age, sex, previous fracture, previous oste-
oporosis medication, osteoporosis diagnosis, rheumatoid arthritis, alcohol related diseases 
and Charlson comorbidity index). The FLS associated reduction in the risk of recurrent frac-
ture was more pronounced in the higher age tertiles (Figure 1).ConclusionsImplementation 
of an FLS at two Swedish hospitals was associated with a reduced risk of recurrent fracture, 
independently of confounders, and most pronounced for the oldest patients.

Disclosures: Kristian Axelsson, None

1127
Associations Between Health Service Use and Quality of Life 4-months 
After Osteoporotic Fracture in Older Adults: An Analysis of Data from 
the Australian Arm of the International Cost and Utility Related to 
Osteoporotic Fractures Study (AusICUROS) *Jason Talevski1, Kerrie 
Sanders1, Gustavo Duque1, Alison Beauchamp1, Sara Vogrin1, Sharon Brennan-
Olsen1, Catherine Connaughton2, Karen Lim2, Amanda Stuart3. 1Australian 
Institute for Musculoskeletal Science (AIMSS), Australia, 2Australian Catholic 
University, Australia, 3Deakin University, Australia

Objectives: Major osteoporotic fractures (MOF) are associated with a rapid decline 
in health-related quality of life (HRQoL). There is limited knowledge of whether health 
service use could positively affect HRQoL in older adults after MOF. We aimed to identify 
specific combinations of health services used in the 4-months post-MOF and their associa-
tions with improvement in HRQoL.Methods: The Australian arm of the International Cost 
and Utility Related to Osteoporotic Fractures Study (AusICUROS) included 903 adults 
aged ≥50 years with a low-energy fracture. HRQoL was collected at baseline (including 
pre-fracture HRQoL) and 4-months post-fracture using the EQ-5D-3L questionnaire. Data 
on health service use from baseline to 4-months was collected through patient interviews 
and review of medical records and classified into binary categories. This included hospi-
tal admissions, non-admitted hospital services (e.g. outpatient clinics), community health 
services (e.g. specialist medical practitioners), allied health services (e.g. physiotherapy, 
occupational therapy) and community services (e.g. home help). Linear regression was used 
to assess associations between types and combinations of health service use and change in 
HRQoL.Results: The analyses included 585 patients (mean age: 71.3 years; 77% female) 
with a MOF (173 hip, 282 wrist, 75 vertebrae, 55 humerus). Mean HRQoL for participants 
immediately post-MOF was 0.37 and improved to 0.73 at 4-months. Independent of age, 
the best fitting model for improvement in HRQoL post-MOF included admission to hospital 
[β=0.09, 95% confidence interval (CI) 0.02-0.14, p=0.01], allied health care-related visits 
(β=0.06, 95% CI 0.01-0.12, p=0.04) and home modifications/use of equipment aids (β=0.06, 
95% CI 0.01-0.12, p=0.04). These associations appeared to be driven by participants with 
the greatest loss in HRQoL immediately post-MOF. Results were sustained after subsequent 
adjustments for previous fracture, education and income.Conclusion: The combination of 
hospital admissions, allied health services and home modifications appeared to provide the 

greatest improvements in HRQoL 4-months post-MOF, suggesting post-fracture care path-
ways for clinicians that can improve short-term HRQoL. Further work should be directed 
toward identifying the combination and level of health service use associated with return to 
pre-fracture HRQoL regardless of the level of HRQoL immediately post-fracture.

Disclosures: Jason Talevski, None

1128
The Distribution of Increases in Hip Cortical Volumetric BMD in Patients 
Treated with Denosumab and Bisphosphonates by 3D Modeling of Hip 
DXA *Mohammed Almohaya1, Renaud Winzenrieth2, David Kendler3. 1King 
Fahad Medical City, Saudi Arabia, 2Galgo Medical, Spain, 3University of British 
Columbia, Canada

Patients treated with denosumab experience greater increases in hip aBMD than pa-
tients treated with bisphosphonate. The distribution of the increased BMD within the hip 
cortical compartment may be important for anti-fracture efficacy. Novel DXA software pro-
vides information on hip cortical volumetric BMD (vBMD) changes in different regions 
of the hip, permitting the evaluation of the distribution of BMD changes with different 
therapies. Consecutive treated osteoporosis patients at a specialist referral center (n=137; 
127 females, 10 males; mean age 73.0 ± 9 years) were retrospectively reviewed. Treatment 
groups were either treatment-naïve started on denosumab (tnDmab, n=53), treatment-naïve 
started on bisphosphonate (tnBP, n=31) or switched from bisphosphonate to denosumab 
(Switch, n=53). Hip areal BMD (aBMD) by DXA and hip cortical vBMD at various hip 
regions (3D-SHAPER v2.7.3, Galgo Medical SL, Spain) was performed at baseline and 
after 2 years of therapy. Treatment groups had similar baseline total hip aBMD (tnDmab 
0.701 g/cm2, tnBP 0.681 g/cm2; Switch 0.665 g/cm2). At two years, significant increas-
es in total hip aBMD were seen in tnDmab (+0.014 g/cm2p=0.0005) and Switch (+0.011 
g/cm2p=0.001), but not tnBP (+0.013 g/cm2p=0.12). Similar significant improvements in 
aBMD were seen at femoral neck, trochanter, and shaft in the tnDmab and Switch groups but 
not tnBP. Significant increases in total hip cortical vBMD after 2 years were seen in tnDmab 
(+12.18 g/cm3p=0.01) with a trend in Switch (+1.74 g/cm3p=0.69). In tnDmab, there were 
also significant increases in hip shaft, trochanter and femoral neck cortical vBMD (19.53 g/
cm3, 16.81 g/cm3, and 18.30 g/cm3respectively). Cortical vBMD changes in the tnBP group 
were only significant at trochanter (+12.818 g/cm3p=0.04).Taken together, a cortical bone 
response was seen only in tnDmab patients. The increases in cortical vBMD in the tnDmab 
patients were seen in all cortical areas studied. This is consistent with prior reports of deno-
sumab’s superior effects to bisphosphonates in increasing aBMD at both skeletal sites with 
predominantly cortical as well as predominantly trabecular bone.3D-SHAPER determina-
tion of changes in cortical volumetric BMD may be helpful to differentiate the efficacy of 
denosumab versus bisphosphonates; long-term increases in cortical BMD with denosumab 
may contribute to greater hip and non-vertebral antifracture efficacy.

Disclosures: Mohammed Almohaya, None

1129
Intravital imaging of osteoclasts in vivo reveals novel osteoclast fate which 
may underlie the therapeutic response to Denosumab withdrawal *Michelle 
McDonald1, Weng Hua Khoo1, Sindhu Mohanty1, Rachael Terry1, Ryan Chai1, 
Julian Quinn1, Jessica Pettitt1, Ya Xiao1, Paul Baldock1, Michael Rogers1, Peter 
Croucher1, Tri Phan1, Pei Ying Ng2, Nathan Pavlos2, Mate Biro3. 1Garvan Institute, 
Australia, 2University of Western Australia, Australia, 3UNSW, Australia

The anti-RANKL treatment Denosumab (Dmab) is an effective agent for the treatment 
of osteoporosis. However rapid bone loss and increased risk of fracture have been associated 
with treatment withdrawal. We hypothesised that a rebound in osteoclast activity occurs fol-
lowing removal of Dmab. To examine this in real time in vivo, we developed a novel intrav-
ital imaging methodology to visualize osteoclast dynamics on the intact endocortical surface 
of tibia in live mice. We generated mixed bone marrow chimeras in which osteoclasts were 
both LysMtdT+ and Blimp-1gfp+ or CSF1Rgfp+ through cell fusion. Using sRANKL to 
stimulate osteoclasts and osteoprotegerin-Fc (OPG:Fc) to mimic Dmab we examined osteo-
clast dynamics and function.We showed that multi-nucleated LysM+Blimp-1+Osteosense+ 
osteoclasts form syncytial network on bone. Following stimulation with sRANKL we visual-
ized osteoclast fusion and for the first time osteoclast fission in vivo, which was shown to be 
morphologically distinct to apoptosis. Interestingly we observed osteoclast fission products 
re-fusing with parent cells or other osteoclasts, a process we termed osteoclast recycling. 
Following OPG-Fc treatment, small round LysM+Blimp-1+ cells (recycling osteoclasts) 
accumulated. Critically, 3-4 weeks following OPG-Fc withdrawal (OPG:W), recycling os-
teoclasts had re-fused to form active osteoclasts, resembling stimulation with sRANKL. This 
increase in osteoclasts with OPG:W resulted in increased serum TRAP and subsequent loss 
in bone microarchitecture. Following FACS isolation from bone marrow, LysM+CSF1R+ 
recycling osteoclasts re-fused to form large active osteoclasts in vitro or on ex vivo calvarial 
explants. RNA sequencing revealed that LysM+CSF1R+ recycling osteoclasts have a unique 
transcript profile compared to cells which had not fused, suggesting they are a distinct cell 
population from osteoclast pre-cursors.These data demonstrate that intravital imaging of the 
endosteal bone surface reveals novel osteoclast dynamics in vivo. In addition to apoptosis, 
we visualised osteoclasts recycling their cellular constituents, and using RNAseq defined 
recycling osteoclasts as a novel cell population. Osteoclast recycling not only provides a new 
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paradigm for understanding the behaviour of these cells in vivo, but importantly, the rapid 
re-fusion of these cells following withdrawal of RANK inhibition explains the paradoxical 
acceleration of bone loss and fractures observed upon discontinuation of Dmab.

Disclosures: Michelle McDonald, None

1130
Glycosaminoglycans are Critical Regulators for Limb Bud Outgrowth 
*Tianyu Sun1, Dong Yang1, Jingyi Wu1, Robert Linhardt1, Xiaofang Wang1, 
Yanlei Yu2, Fuming Zhang2. 1Department of Biomedical Sciences, Texas A&M 
University College of Dentistry, United States, 2Department of Chemistry and 
Chemical Biology, Rensselaer Polytechnic Institute, Japan

Objectives: Limb development occurs through continuous interaction between me-
sodermal and ectodermal components of the limb bud. Glycosaminoglycans (GAGs) on 
the cell surface and in the extracellular matrix facilitate docking of signaling molecules 
and help shape morphogen gradients. This study aims to investigate the role of GAGs in 
limb development by inactivating FAM20B, a newly identified xylose kinase essential for 
GAG assembly. Materials and Methods: K14-Cre and Prx1-Cre mice were crossbred with 
Fam20B-flox mice to inactivate FAM20B in limb epithelium and mesenchyme. Resultant 
mice were characterized by X-ray, micro-CT, and microscopy. In-situ hybridization (ISH), 
immunohistochemistry (IHC) and single cell RNA-Seq were performed to determine sig-
naling changes in Fam20B-conditional knockout mice. Signaling changes were confirmed 
by crossbreeding with BMP-indicator mice (BRE-LacZ) and hedgehog-indicator mice 
(Gli1-LacZ and Patched-LacZ). GAG profiling was performed to characterize GAG type, 
amount, sulfation and disaccharide composition in limb bud mesenchyme using LCMS/MS 
MRM (liquid chromatography mass spectrometry with multiple reaction monitoring) meth-
od. Chondrogenesis was evaluated by micromass culture. Apoptosis and proliferation were 
examined by TUNEL and EdU assays. Results: K14Cre;Fam20Bfl/fl mice showed no limb 
abnormalities, while Prx1Cre;Fam20Bfl/fl mice developed extremely short limbs. Gli3 was 
downregulated in limb bud in Prx1Cre;Fam20Bfl/fl mice. At E10.5-E13.5, Fam20B-defi-
cient limb buds showed aberrant outgrowth. Signaling analysis revealed stronger and ex-
tended Shh expression at E11.5 and E12.5 in ZPA (zone of polarizing activity) mesenchyme 
compared with the wild type (WT); confirmed by Gli1-LacZ and Patched-LacZ indicators. 
Fgf10 was downregulated in GAG-deficient limb bud mesenchyme of Prx1Cre;Fam20Bfl/
fl mice, whereas Fgf8 was upregulated in the AER (apical ectodermal ridge). GAG profil-
ing showed remarkably reduced GAG amounts in Fam20B-deficient mesenchyme, while 
GAG sulfation and composition showed no significant changes. Micromass revealed ab-
errant chondrogenesis of GAG-deficient mesenchymal cells. Conclusions: Results indicate 
that GAGs in mesenchyme, but not epithelium, are essential for limb bud outgrowth and 
chondrogenesis; likely through Gli3-SHH-FGF signal regulation.

Disclosures: Tianyu Sun, None

1131
Smoc1 and Smoc2 Regulate Bone Formation as the Novel Downstream 
Molecules of Runx2 *Yoshifumi Takahata1, Kanta Wakamori1, Chika Fujiwara1, 
Eriko Nakamura1, Mitsuki Urushizaki1, Ayaka Kimura1, Kayon Yu1, Kenji Hata1, 
Tomohiko Murakami1, Riko Nishimura1. 1Osaka University Graduate School of 
Dentistry, Department of Molecular and Cellular Biochemistry, Japan

Runx2 is a transcription factor essential for both intramembranous and endochondral 
ossification. Although bone specific genes including osteocalcin, osteopontin and Dmp1 
have been shown to be regulated by Runx2, the skeletal phenotypes of knockout (KO) mice 
of these genes are very modest compared to those of Runx2 KO that manifest no bone for-
mation. This discrepancy suggests that unknown Runx2-regulated genes play a role in bone 
formation. In this study, we attempted to identify novel target genes of Runx2 and investi-
gate the role of these in bone development. We first examined the gene expression profile 
of mouse limb bud cells treated with Runx2 or Bmp2 adenovirus by performing microarray 
analyses, and isolated Smoc1 and Smoc2 as potential target genes of Runx2. RT-qPCR anal-
yses supported that Smoc1 and Smoc2 were upregulated by Runx2 and Bmp2. Whole mount 
in situ hybridization using mouse embryos showed strong expression of Smoc1 and Smoc2 
in the extremity bones, spine and skull. In order to clarify the role of Smoc1 and Smoc2 in 
osteoblast differentiation, we performed knockdown experiments using shRNA retrovirus 
system. Knockdown of Smoc1 and/or Smoc2 significantly inhibited ALP activity and miner-
alization in Bmp2-treated osteoblasts isolated from mouse calvarias. To understand the func-
tional roles of Smoc1 and Smoc2 in vivo, we generated Smoc1 KO and Smoc2 KO mice. 
Smoc1 KO mice showed no formation of fibula. On the other hand, Smoc2 KO mice did 
not have a clear phenotype in the skeleton. Because Smoc1 and Smoc2 belong to the same 
family which have an extracellular calcium binding domain, Smoc1 and Smoc2 may func-
tionally compensate each other. To address this possibility, we generated double knockout 
(DKO) mice of Smoc1 and Smoc2. Amazingly, the skull formation was completely lost in 
the Smoc1/2 DKO mice. Smoc1/2 DKO mice also showed a sharp bending tibia and dwarf-
ism in comparison of Smoc2 KO mice. Histological analyses of the tibia showed delayed 
endochondral ossification in Smoc1/2 DKO. Additionally, in situ hybridization analyses in-
dicated that the expression of Runx2 and Osterix, the late stage markers of endochondral 
ossification, reduced in Smoc1 and Smoc2 DKO mice.Collectively, these results suggest that 
Smoc1 and Smoc2 function as novel target genes of Runx2, and play an important role in the 
regulation of intramembranous ossification and endochondral bone formation.

Disclosures: Yoshifumi Takahata, None

1132
Single cell transcriptomics identifies a unique adipocyte population that 
regulates bone marrow environment *Leilei Zhong1, Robert J Tower1, Lutian 
Yao1, Yulong Wei1, Jihwan Park1, Zhen Miao1, Rojeshi Shrestha1, Luqiang Wang1, 
Wei Yu1, Yejia Zhang1, Yanqing Gong1, Jaimo Ahn1, Patrick Seale1, Katalin 
Susztak1, Mingyao Li1, Chider Chen1, Ling Qin1, Nicholas Holdreith2, Wei Tong3, 
Fanxin Long4. 1University of Pennsylvania, United States, 2Children’s Hospital of 
Philadelphia and University of Pennsylvania, United States, 3hildren’s Hospital 
of Philadelphia and University of Pennsylvania, United States, 4The Children’s 
Hospital of Philadelphia, United States

The true identity of bone marrow (BM) mesenchymal stem cells (MSCs) and their in 
vivo bifurcated differentiation routes into osteoblasts and adipocytes remain poorly under-
stood. In this study, we applied large scale single cell RNA-sequencing (scRNA-seq) on 
Td+ cells sorted from endosteal (metaphyseal) BM of 1-mo-old Col2-Cre Tomato (Col2/
Td) mice, whose Td signal labels the entire mesenchymal lineage cells. Unsupervised clus-
tering of 7585 mesenchymal lineage cells yielded 10 clusters, including MSCs, late MSCs, 
MBPs, osteoblasts, osteocytes, adipocytes, and chondrocytes (Fig. 1A). Cell cycle analysis 
revealed that MSCs are quiescent compared to other progenitors and that terminally dif-
ferentiated cells (adipocytes and osteocytes) are non-proliferative. MSC cluster expressed 
several common stem cell markers (Sca1 and CD34), but did not preferentially express most 
previously reported MSC markers. Cell trajectory analysis confirmed that as the ancestor 
cells, MSCs undergo bi-differentiation into osteogenic and adipogenic lineage cells (Fig. 
1B). Using a mature adipocyte-specific reporter, we validated the existence of an abundant 
adipocyte population (0.8% of BM cells) in newborn and 1-mo-old Adipoq-Cre Td (Adipoq/
Td) mice. Those adipocytes expressed most adipocyte markers but not lipid droplet-asso-
ciated markers, had no proliferative ability, and contained no lipid droplets. In bone, they 
existed as marrow stromal cells and pericytes surrounding sinusoids. Sorted Td+ cells from 
these mice did not form bone-like structure after kidney transplantation, while Td+ cells 
from Col2/Td mice did form bone with a marrow compartment. Cell ablation in 1-mo-old 
Adipoq-Cre DTR Td (Adipoq/DTR/Td) mice after 2 wk of DT injections resulted in marrow 
vasculature collapse due to pericyte elimination, as well as de novo trabecular bone forma-
tion in the long bone diaphysis. Large scale scRNA-seq analysis of Td+ cells from Col2/Td 
mice received focal radiation (5 Gy) on femurs generated two new adipogenic differentiation 
routes for MBPs. One of them was made of highly proliferative cells with elevated DNA 
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repair ability. Analyzing Adipoq/DTR/Td mice confirmed that those cells are essential for 
rapidly generating enough adipocytes acting as pericytes to repair damaged vessel structure 
after radiation. In summary, we discovered a novel type of adipocytes that regulate marrow 
vessels, bone formation, injury repair and named them as marrow environment regulating 
adipocytes (MERAs).

Disclosures: Leilei Zhong, None

1133
Osteocyte-specific deletion of the auxiliary α2δ1 voltage sensitive calcium 
channel subunit impairs skeletal strength and decreases both lean and fat 
masses. *Christian S. Wright1, Xin Yi1, William R. Thompson1, Artur Schneider2, 
Molly Pederson3, Mary C. Farach-Carson4, Alexander G. Robling5. 1Department 
of Physical Therapy, School of Health and Rehabilitation Sciences, Indiana 
University, United States, 2Department of Physiology, College of Osteopathic 
Medicine, Marian University, United States, 3School of Science, Indiana 
University-Purdue University, United States, 4Department of Diagnostic and 
Biomedical Sciences, School of Dentistry, University of Texas, Health Science 
Center, United States, 5Department of Anatomy & Cell Biology, School of 
Medicine, Indiana University, United States

Osteocytes are the most abundant and mechanosensitive cells in the skeleton. They 
are essential for sensing and responding to mechanical forces by controlling the activity of 
other cells. However, the mechanisms by which osteocytes sense force input and transmit 
signals to other cells remains unclear. Voltage sensitive calcium channels (VSCCs) regulate 
anabolic responses to mechanical loading, and inhibition or deletion of these channels im-
pairs bone accrual, mechanosensation, and skeletal integrity. Activity of VSCCs is regulated 
by auxiliary subunits, which bind the pore-forming α1 subunit to influence calcium influx. 
Through its transmembrane domain and large extracellular region, the α2δ1 auxiliary sub-
unit controls the calcium-gating kinetics of the α1 channel pore, the interaction with and 
subsequent response to extracellular ligands, and the forward-trafficking of the α1 channel 
pore to the cell membrane. Knockdown of α2δ1 in MLO-Y4 osteocytes decreases the cell’s 
ability to respond to membrane stretch, and global deletion of α2δ1 in mice results in os-
teopenia. Therefore, we hypothesized that osteocyte-specific deletion of α2δ1 would impair 
skeletal development. Mice (C57BL/6) with LoxP sequences flanking crucial exons of Cac-
na2d1, the gene encoding α2δ1, were crossed with mice expressing Cre under the control 
of the Dmp1 promoter (10 Kb). To assess skeletal phenotype, longitudinal whole body and 
site-specific DXA and in vivo μCT (10 wk old) were assessed. Three-point bending and ex 
vivo μCT were also conducted following sacrifice (20 wk old). Osteocyte-specific deletion 
of α2δ1 in male mice decreased femoral BMC (p=0.0213) by DXA and impaired cancellous 
bone at the proximal tibia by μCT, showing decreased trabecular thickness (p=0.0097) and 
a trend for lower BV/TV (p=0.057) at 10wks. Cacna2d1f/f, Cre+ male mice also displayed 
reduced ultimate force (p=0.0009) and energy to failure (p=0.0151) with femora 3-point 
bending, compared to Cacna2d1f/f, Cre- controls. In addition to these skeletal outcomes, 
osteocyte-specific deletion of α2δ1 decreased total body lean (p=0.0362) and fat (p=0.009) 
masses by DXA. Collectively, the α2δ1 auxiliary subunit is essential for osteocyte’s regula-
tion of trabecular structure and femur strength. Furthermore, these data suggest that the α2δ1 
auxiliary VSCC subunit controls release of extracellular signals from osteocytes to regulate 
body composition.

Disclosures: Christian S. Wright, None

1134
SMAD3 Somatic Activating Mutations Cause Melorheostosis with an 
Endosteal Radiographic Pattern by Upregulating the TGF-β/SMAD 
Pathway *Heeseog Kang1, Wayne A. Cabral1, Joan C. Marini1, Aleksandra 
Ivovic2, Richard M. Siegel2, Smita Jha3, Nadja Fratzl-Zelman4, Zuoming Deng5, 
Apratim Mitra6, Ryan K. Dale6, Eric P. Hanson7, Eileen Lange8, James Katz8, 
Paul Roschger9, Klaus Klaushofer9, Timothy Bhattacharryya10. 1Section on 
Heritable Disorders of Bone and Extracellular Matrix, NICHD, NIH, United 
States, 2Immunoregulation Section, Autoimmunity Branch, NIAMS, NIH, 
United States, 3Section on Congenital Disorders, Clinical Center, NIH, United 
States, 4Ludwig Boltzmann Institute of Osteology at the Hanusch Hospital of 
WGKK and AUVA Trauma Centre Meidling, 1st Medical Department Hanusch 
Hospital, Austria, 5Biodata Mining and Discovery Section, Office of Science 
and Technology, NIAMS, NIH, United States, 6Bioinformatics and Scientific 
Programming Core, NICHD, NIH, United States, 7Immunodeficiency and 
Inflammation Unit, Autoimmunity Branch, NIAMS, NIH, United States, 8Office 
of the Clinical Director, NIAMS, NIH, United States, 9Ludwig Boltzmann 
Institute of Osteology at the Hanusch Hospital of WGKK, and AUVA Trauma 
Center Meidling, 1st Medical Department Hanusch Hospital, Austria, 10Clinical 
and Investigative Orthopedics Surgery Unit, NIAMS, NIH, United States

Melorheostosis is a rare sclerosing bone dysostosis characterized by exuberant bone 
formation in an asymmetric distribution. Somatic mosaicism for activating mutations in 
MAP2K1 causes melorheostosis with a “dripping candle wax” appearance on radiographs. 
Here, we report somatic mutations in SMAD3 in bone lesions of 4 unrelated MAP2K1 mu-
tation-negative melorheostosis patients with a distinct radiographic pattern. Whole exome 
sequencing of genomic DNA or targeted amplicon sequencing identified novel somatic mis-
sense mutations in one residue of SMAD3 (p.S264) in affected, but not unaffected, bone of 
individuals with an endosteal melorheostosis pattern. Measurements of bone mineralization 
density distribution in melorheostotic bone revealed that affected bone in these patients has 
higher matrix mineralization than unaffected bone. The mosaic SMAD3 mutations increased 
the canonical TGF-β signaling and inhibited proliferation of affected cells from melorheos-
totic bone, indicating a gain-of-function mutation. SMAD3 mutations over-expressed in 
MC3T3-E1 cells enhanced nuclear translocation and target gene expression. The SMAD3 
gain-of-function mutations stimulated osteoblast differentiation and extracellular matrix 
(ECM) mineralization in affected cells, pathways which were inhibited when osteogenesis 
was driven in the presence of BMP2. RNA-Seq-based transcriptome profiling confirmed that 
TGF-β pathway and ossification-related processes were significantly influenced by the mo-
saic activating SMAD3 mutation. Furthermore, co-expression clustering of RNA-Seq data 
uncovered alterations in signature pathways and biological processes that provide insight 
into melorheostosis pathophysiology, including ECM organization and cell growth path-
ways. Endosteal melorheostosis is a distinct subset with increased bone density, decreased 
osteoblast proliferation, and enhanced ECM mineralization. A gain-of-function mosaic mu-
tation in SMAD3 is causative for endosteal melorheostosis and suggests an antagonistic re-
lationship between the TGF-β/SMAD3 pathway and the BMP pathway, providing an insight 
into potential therapies for SMAD3 mutation-positive melorheostosis.

Disclosures: Heeseog Kang, None

1135
4-phenylbutyrate (4PBA) Ameliorates Growth Deficiency in G610C Mouse 
Model of Osteogenesis Imperfecta *Amanda Scheiber1, Akiko Suzuki1, 
Motomi Enomoto-Iwamoto1, Masahiro Iwamoto1, Satoru Otsuru1, Sergey 
Leikin2. 1University of Maryland, Baltimore, School of Medicine, Department 
of Orthopaedics, United States, 2Eunice Kennedy Shriver National Institute of 
Child Health and Human Development, National Institute of Health, United 
States

Osteogenesis imperfecta (OI) is a genetic bone disorder most commonly caused by 
autosomal dominant mutations in one of the two genes that encode type I collagen (Col1). In 
addition to bone fragility, patients suffer from growth retardation. However, the mechanism 
underlying growth deficiency in OI remains unclear. The goal of this study is to identify 
the mechanism and to develop novel therapies for stunted bone growth in OI. We analyzed 
the growth plate of a murine model of dominant OI that carries a G610C mutation in the 
procollagen α2 chain of Col1. G610C OI mice have elongated growth plate, especially in 
the hypertrophic zone, and decreased cell turnover. Interestingly, hypertrophic chondrocytes 
(HCs) in this OI model showed prominent signs for endoplasmic reticulum (ER) stress and 
a decrease in hypertrophic maturation. Given that hypertrophic chondrocytes must be elim-
inated from the growth plate during bone growth, these findings led us to hypothesize that 
elimination of HCs from the OI growth plate is severely impaired by ER stress, resulting 
in stunted bone growth. To test this hypothesis, we tracked the fate of HCs in G610C OI 
mice by generating a novel quadruple transgenic strain from Col10a1-Cre knock-in mice, 
Ai9 reporter mice, Col1a1 2.3-GFP transgenic mic, and G610C OI mice. The triple trans-
genic mice without G610C OI mice served as non-OI control mice. Histological evaluation 
in 3-week old quadruple/triple transgenic mice demonstrated that the translocation of HCs 
from the growth plate to the metaphysis and the transdifferentiation of HCs into osteoblasts 
were significantly suppressed in OI mice, suggesting that HCs are stagnate in the OI growth 
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plate. When 3-weeks old quadruple transgenic OI mice were treated with 4-phenylbutyrate 
(4PBA), a chemical chaperone which reduces ER stress, for 10 days, the translocation as 
well as transdifferentiation of HCs were significantly increased compared to OI control mice 
treated with PBS (Fig.1). Moreover, longer treatment with 4PBA for 4 weeks significantly 
enhanced longitudinal bone growth. The µCT analysis of femora demonstrated that 4PBA 
treatment significantly increased trabecular bone formation while cortical bone was not af-
fected. These findings suggest that 4PBA may support HCs elimination from the growth 
plate by reducing ER stress, resulting in longitudinal bone growth. Therefore, ER stress 
and unfolded protein response (UPR) in HCs may be therapeutic targets for OI growth de-
ficiency.

Disclosures: Amanda Scheiber, None

1136
Inhibition of mTOR Induces Autophagy and Improves Skeletal 
Manifestations of Osteogenesis Imperfecta in Mice *Ryan J. Russo1, Wenping 
Song1, Mitul Desay1, Xiaoyou Ying1, Lily Chai1, Ann Byrne1, Yves Sabbagh1, 
Oxana Ibraghimov-Beskrovnaya1, Stefano Zanotti1. 1Sanofi, United States

Osteogenesis Imperfecta (OI) is caused by mutations in collagen type-I and is charac-
terized by osteoporosis with frequent fractures. Although a defective bone matrix plays an 
indisputable role in OI pathology, accumulation of misfolded collagen in the endoplasmic 
reticulum (ER) of collagen type-I producing cells is likely to promote OI progression. This 
is attributable to an increase in ER stress that impairs osteoblastic function. Autophagy is a 
fundamental biological mechanism that removes damaged organelles and misfolded protein 
aggregates in the cytosol. In the context of OI however, the autophagic machinery appears 
incapable of coping with the accumulation of misfolded collagen in the ER. In support of 
this contention, we report that primary osteoblasts from Col1a2G610C/WT mice, an estab-
lished murine OI model, exhibit dysregulated expression of osteoblast gene markers and 
increased levels of autophagy. We reasoned that pharmacological stimulation of the auto-
phagic machinery may improve osteoblastic function in OI. To investigate this possibility, 
we stimulated autophagy in primary osteoblasts from Col1a2G610C/WT mice and wild-type 
control littermates with a potent and selective mTOR inhibitor (IC50 25 nM). High content 
imaging analysis reveals that mTOR suppression enhances autophagy in osteoblasts from 
Col1a2G610C/WT mice to a greater extent than in control cells. This effect is associated 
with normalized expression of osteoblastic gene markers in mutant cells, suggesting that 
stimulation of autophagy improves osteoblastic function in the context of OI. In line with the 
in vitro findings, Col1a2G610C/WT mice display reduced levels of LC3-II in bone protein 
extracts and a lower number of osteocytic LC3 and LAMP1 punctae compared to wild-type 
littermates; effects that are indicative of increased autophagy. To determine whether enhanc-
ing autophagy improves the skeletal manifestations of OI, 2 month old Col1a2G610C/WT 
mice were administered daily for 8 weeks with the same mTOR inhibitor used for the in 
vitro studies. Col1a2G610C/WT mice and wild-type littermates dosed in parallel with ve-
hicle served as controls. Microcomputed tomography reveals that mTOR inhibition causes 
a ~30% increase in cortical thickness and a ~15% increase in cancellous bone volume in 
Col1a2G610C/WT mice. In conclusion, mTOR inhibition improves the bone phenotype of 
Col1a2G610C/WT mice, possibly by inducing autophagy in cells of the osteoblastic lineage.

Disclosures: Ryan J. Russo, Sanofi, Other Financial or Material Support

1137
Local Transplantation of Skeletal Progenitor Cells Improves Bone Properties 
in Osteogenesis Imperfecta Mice *Benjamin Sinder1, Sanja Novak1, Natalie 
Wee1, Ivo Kalajzic1. 1UConn Health, United States

Osteogenesis Imperfecta (OI) is a genetic bone disorder caused by mutations associated 
with Type I collagen which results in a defective and brittle collagen bone matrix. Current 
treatments for OI focus on pharmaceutical strategies to increase the amount of defective 
bone mass, but do not address the underlying collagen defect. Introducing healthy donor 
WT progenitor cells that can differentiate into osteoblasts and produce normal collagen in 
OI patients has the potential to increase bone mass and correct the mutant collagen matrix. 
Here, we used a local intrafemoral transplantation strategy to ensure delivery of skeletal 
progenitor cells to the bone. The aim of our study was to determine if locally transplanted 
donor cells can engraft and form bone, improve cortical bone structure, and continue to 
serve as a source of osteoprogenitor cells months after transplantation.Bone marrow stro-
mal cells (BMSCs) from fluorescent skeletal reporter mice were used to track engraftment. 
Donor mice harbored Smooth Muscle Actin αSMACreERT2/Ai9 (Tomato) (SMA9) as a 
marker for mesenchymal stem cells, and Collagen2.3-GFP (Col2.3GFP) that activates upon 
differentiation into a mature osteoblast. To model OI, transplantations were performed into 
host homozygous OIM mice, after irradiation.We detected robust donor cell engraftment in 
the cortical bone, endosteal niche and marrow space one month after transplantation (n=9). 
MicroCT 3months post-transplantation showed significantly improved cortical area (+11%), 
cortical thickness (+12%) and pMOI (+14%) relative to contralateral sham controls (n=10-
11). To determine if donor cells engrafted long-term and could serve as a continual source of 
osteoprogenitors, we first looked histologically and observed transplanted osteoblasts 3mo 
and 6 mo post-transplantation. Flow cytometry after 3mo showed a population of donor cells 
expressing skeletal progenitor markers such as CD51 and Sca1. To determine if donor cells 
retained the functional ability to form osteoblasts, secondary transplantation experiments 
were performed with cells from OIM mice transplanted for 3mo which were re-transplanted 
into a new host OIM mouse for 1mo where SMA9/Col2.3GFP+ osteoblasts were observed.
Collectively, this work highlights the potential for local transplantation of healthy donor 
cells into a host OI animal to successfully engraft into the bone matrix, improve cortical bone 
properties, and persist in the skeleton up to 6 months post-transplantation.

Disclosures: Benjamin Sinder, None

1138
A potential next generation sclerostin inhibitor specifically targets sclerostin 
monomer for bone anabolic therapy with low cardiovascular risk in 
osteogenesis imperfecta mice *Qing Ren1, Duoli Xie1, Yuanyuan Yu1, Yuan 
Tang1, Shuaijian Ni1, Jun Lu1, Aiping Lu1, Ge Zhang1, Sum Yee Chan2, Bao-
Ting Zhang3. 1Institute for Advancing Translational Medicine in Bone & Joint 
Diseases (TMBJ), Hong Kong Baptist University, Hong Kong, 2Hong Kong 
Baptist University Affiliated School Wong Kam Fai Secondary and Primary 
Schoo, Hong Kong, 3School of Chinese Medicine, Faculty of Medicine, The 
Chinese University of Hong Kong, Hong Kong

Osteogenesis imperfecta (OI) is characterized by low bone mass, poor bone quality 
and high fracture risk. Standard treatment for OI patients is limited to bisphosphonates, 
which only incompletely corrects the bone phenotype and has uncertainty for long-term 
risk of atypical femoral fractures. Therefore, it is desirable to develop an innovative bone 
anabolic drug for treatment of OI. Sclerostin, which binds to Lrp5 and antagonizes canonical 
Wnt signaling, is a novel target for bone anabolic therapy for OI. Humanized therapeutic 
antibody against sclerostin (Scl-Ab) for reversing established postmenopausal osteoporosis 
could increase cardiovascular risks. Thus, there is also growing a concern that osteogenesis 
imperfecta patients with underlying cardiovascular diseases may suffer from greater car-
diovascular risks after Scl-Ab treatment. So it is necessary to develop the next generation 
sclerostin inhibitor without cardiovascular risk. Sclerostin is a biomarker of cardiovascular 
mortality. We found that the functional role of the dimeric form of sclerostin could not be 
excluded for cardiovascular system in aortic aneurysm mice. Here, we performed SELEX to 
identify aptamer candidates aptscl which could specifically target sclerostin monomer, but 
no binding to dimer, and characterized the affinity and inhibition potency to sclerostin. By 
sclerostin truncation and mutation analysis, loop 3 on sclerostin could be identified as the 
binding domain for aptscl. By protein-protein docking, the structure of sclerostin dimer was 
predicted and loop 3 was buried inside the dimer, structurally explaining no binding potential 
of aptscl to sclerostin dimer. We performed chemical modifications and PEG40k conjugation 
to enhance the serum stability and resist renal filtration of the conjugated aptscl in vivo, 
respectively. In safety evaluations, we developed genetic mice, which were hybridized by 
ApoE-/- mice and Col1a2+/G610C OI mice, to compare the parameters of cardiovascular 
risk between PEG40k-aptscl and Scl-Ab groups. Evidenced by the analysis with micro-CT, 
bone histomorphometry and biomechanical testing, PEG40k-aptscl could promote bone for-
mation, increase bone mass, improve bone microarchitecture integrity and enhance mechan-
ical properties of lumbar vertebrae body in OI mice. Taken together, this study could facili-
tate development of the next generation sclerostin inhibitor specifically targeting sclerostin 
monomer for OI treatment, with a low safety concern of cardiovascular risk.
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1139
Disruption of the Biological Clock Reduces Bone Turnover and Alters 
Trabecular Architecture and Mineralization *Elizabeth Winter1, Nathalie 
Bravenboer1, Maaike Schilperoort2, Jan Kroon2, Joann Lim2, Patrick Rensen2, 
Sander Kooijman2, Bjorn Busse3, Kathrin Mletzko3, Leo Ruijven van4. 
1Department of Medicine, Division of Endocrinology and Center for Bone 
Quality, Leiden University Medical Center & Einthoven Laboratory for 
Experimental Vascular Medicine, Netherlands, 2Department of Medicine, 
Division of Endocrinology, Leiden University Medical Center & Einthoven 
Laboratory for Experimental Vascular Medicine, Netherlands, 3Department of 
Osteology and Biomechanics (IOBM), University Medical Center Hamburg-
Eppendorf, Germany, 46Department of Functional Anatomy, Academic Centre 
for Dentistry Amsterdam (ACTA), Netherlands

PurposeWe aimed to study rhythmicity in bone, and investigate whether circadian dis-
ruption by weekly shifts in light-dark cycle affects bone turnover and structure in mice. This 
is important since disturbance of the biological clock, as occurs in shift workers (30% of 
workers in U.S.) is associated with low bone mineral density and increased fracture risk. 
MethodsTo evaluate whether gene expression in bone is rhythmic, tibiae were collected from 
mice every 6h over a 24h period (n=9/timepoint). To study the importance of this rhythm 
for bone health, mice were subjected to either normal light-dark cycles (control) or week-
ly 12h shifts in light-dark cycle (shift group) for 16 weeks (n=8/group). Bone resorption 
and formation were measured with serum analysis and immunohistochemistry. Micro-CT 
and quantitative backscattered electron imaging (qBEI) analysis were performed to eval-
uate bone structure and mineralization. ResultsClock genes (Rev-erbα, Bmal1, Per1, Per2, 
Cry1, Clock), as well as genes involved in osteoclastogenesis, osteoclast proliferation and 
function (Rankl, Opg, Ctsk) and osteocyte function (c-Fos) exhibited diurnal expression 
patterns in bone. Weekly shifts in light-dark cycle disrupted expression of clock genes (i.e. 
reversed rhythm of Rev-erbα (P<0.001) and Cry1 (P<0.01) and attenuated rhythm amplitude 
of Bmal1 (P<0.001) and Clock (P<0.05) three days after a shift). Plasma levels of procolla-
gen type 1 amino-terminal propeptide (P1NP, -22.4%; P<0.05) and tartrate-resistant acidic 

phosphatase (TRAP; -19.9%; P<0.01) were reduced, suggestive of reduced bone formation 
and bone resorption, respectively. This coincided with a non-significant reduction in bone 
weight and length. Shifts in light-dark cycle significantly altered trabecular bone structure as 
determined by micro-CT, with increased trabecular number (+7.4%, P<0.05) and decreased 
trabecular spacing (-7.8%, P<0.05) in the shift compared to control group, while cortical 
parameters did not differ. Trabecular calcium peak mineralization was significantly high-
er in the shift group (+5.7%, P<0.05) along with increased heterogeneity (P<0.05). Con-
clusionThis is the first study demonstrating that disruption of circadian rhythm by shifting 
light-dark cycles disrupts clock gene expression, reduces bone turnover and alters trabecular 
structure with a tendency towards higher mineralization. The latter might result in more 
brittle bone, as reported in shift workers, which requires further elucidation.

Disclosures: Elizabeth Winter, None

1140
Diurnal Changes in Serum Levels of Bone-Related Circulating MicroRNAs 
*Patryk Zarecki1, Richard Eastell1, Johannes Grillari2, Matthias Hackl3. 
1University of Sheffield, United Kingdom, 2Christian Doppler Laboratory on 
Biotechnology of Skin Aging; Ludwig Boltzmann Institute for Experimental and 
Clinical Traumatology; TAmiRNA GmbH, Austria, 3TAmiRNA GmbH, Austria

Circulating microRNAs (miRNAs) may reflect the regulation of bone turnover at the 
tissue level. Bone resorption shows a clear diurnal rhythm, with lower levels of bone turn-
over in the afternoon. We aimed to study whether miRNAs that have been linked to bone me-
tabolism might also show a diurnal rhythm.In a single-site observational longitudinal study, 
a panel of 19 bone-related miRNAs was measured using the osteomiR™ RT-qPCR assay 
in serum samples of 29 postmenopausal Caucasian women with and without osteoporosis 
between the age 50 and 70 years. Blood samples were taken on 7 occasions after overnight 
fasting: 08:30, 09:00, 09:30, 11:00, 12:00, 14:00, 15:00, with meals provided at 10:00 and 
13:00. Quality of miRNA measurements was monitored with 3 spike-in and 2 hemolysis 
controls.We analysed the data using mixed-effects model statistical approach and found sta-
tistically significant (P-value < 0.05) fixed effect between measured time-points of 9 miR-
NAs: hsa-miR-375, hsa-miR-214-3p, hsa-miR-143-3p, hsa-miR-335-5p, hsa-miR-23a-3p, 
hsa-miR-133b, hsa-miR-141-3p, hsa-miR-127-3p, hsa-miR-152-3p. Additionally, we found 
a linear trend (P-value < 0.0001) in diurnal changes of 8 miRNAs: hsa-miR-375, hsa-miR-
214-3p, hsa-miR-143-3p, hsa-miR-335-5p, hsa-miR-23a-3p, hsa-miR-133b, hsa-miR-127-
3p, hsa-miR-152-3p.Thus, miRNAs show a diurnal rhythm and this may provide insight into 
the well-described changes in bone resorption through the day since some of these miRNAs 
have been shown to regulate bone resorption. For example, it has been reported that miR-
214 promotes osteoclastogenesis by targeting Pten/PI3k/Akt pathway. At a practical level, 
it is appropriate to standardise the collection time and conditions to ensure reliable results.

Disclosures: Patryk Zarecki, None

1141
Circadian Rhythm Disruption in Combination with High-Fat Diet alters 
Glycemic Control and impair Bone Health *Joan LLabre1, Ruben Trujillo1, 
Deepak Vashishth1, Mariana Figueiro2. 1Department of Biomedical Engineering, 
Center for Biotechnology and Interdisciplinary Studies, Rensselaer Polytechnic 
Institute, United States, 2Lighting Research Center, Rensselaer Polytechnic 
Institute, United States

Development of Type 2 Diabetes Mellitus (T2DM) and Alzheimer’s Disease (AD) is 
highly influenced by lifestyle factors such as circadian control and dietary habits. Often titled 
“type-3 diabetes”, AD is characterized by chronic inflammation and insulin resistance in the 
brain that causes oxidative stress damaging the endothelial lining of the blood-brain barrier 
allowing senile plaque formation. In a similar mechanism to a high-fat diet (HFD), circadian 
rhythm disruption (CRD) leads to hyperglycemia. This causes an increase in free-floating 
glucose molecules accelerating the production of advance glycation end-products (AGEs), 
leading to alterations in both osteoblast and osteoclast activity. Therefore, the goal of this 
study was to evaluate the effects of both CRDs and HFDs on bone health. We hypothesized 
that combination of HFD with CRDs would have a negative and compounded effect on 
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bone quality. 48 five-month-old male mice (C57/BL6) were divided into four experimental 
groups (n=12/group). One group on each diet was kept on a dayshift schedule, while others 
had their lighting schedule reversed 3 days per week (RSS3). Femoral samples were har-
vested for imaging, mechanical and chemical analyses (See Fig.1). Glucose tolerance tests 
showed that RSS3/HFD mice had fasting glucose levels in the diabetic range (> 250 mg/
dL) and increased body weight compared to LFD groups. Cortical thickness (Ct.Th), bone 
volume fraction (BV/TV), trabecular thickness (Tb.Th), and bone mineral density (BMD), 
measured via microCT, showed statistically significant differences. Fracture toughness via 
3-pt. bending showed increased skeletal fragility of RSS3 mice. Total fluorescence AGE 
measurements revealed an increase in glycation for RSS3 mice on HFD (105.5%) and LFD 
(96.5%). At the nanostructure level, small angle x-ray scattering analysis showed that mice 
on a HFD had smaller crystals, typical of brittle materials. Two-factor ANOVA’s allowed 
us to separate the effects of circadian control and dietary habits. While decreased toughness 
and mineralization was primarily a result of HFD, CRD showed compounding effects with 
HFD at the molecular level in form of AGEs.Mechanistic interplay between AD, T2DM and 
skeletal fragility in terms of CR and dietary habits suggests that drug interventions, such as 
metformin, could be beneficial in AD patients. While metformin has been shown to improve 
cognitive performance, it is still unclear on its benefits in non-diabetic AD patients.

Disclosures: Joan LLabre, None

1142
Leukemia cells activate the immune response and seize serotonin signaling 
in osteoblasts to engraft and proliferate *Marta Galan-Diez1, Stavroula 
Kousteni1, Junfei Zhao2, Raul Rabadan3. 1Columbia University, Dept. Physiology 
and Cell Biophysics, United States, 2Columbia University, Dept. of Biomedical 
Informatics, United States, 3Columbia University, Dept. of Systems Biology, 
United States

Alterations in stromal cells of the bone marrow (BM) niche, particularly the osteoblas-
tic lineage, can lead to the development of hematological malignancies in mice. We observed 
that patients with myelodysplasia or acute myeloid leukemia (AML) show decreased osteo-
blast numbers and reproduced this observation in mouse models of acute leukemia. Manip-
ulating the osteoblast pool directly affects leukemia engraftment and progression: osteoblast 
ablation increased leukemia burden, while maintenance of osteoblast numbers decreased it 
and prolonged survival. Here we show that the protective effect of osteoblasts against leuke-
mia does not rely on a certain threshold of osteoblast numbers, but rather requires a specific 
signaling pathway. Indeed, treatment of leukemic mice with a bone anabolic regiment of 
parathyroid hormone (PTH) that increases osteoblast numbers, had no effect in leukemia 
progression. In contrast, maintaining the osteoblast pool in leukemic mice by reducing the 
synthesis of gut-derived serotonin, decreased AML burden and prolonged survival. Using 
the MLL-AF9 model of human AML, we then examined whether deletion in mice of one of 
the main serotonin receptors expressed in osteoblasts affects leukemia progression. Global 
deletion of Htr1b prevented leukemia. While removal of Htr1b in leptin-receptor positive 
mesenchymal stem cells had no effect in leukemia progression, its deletion in Col1a1-ex-
pressing osteoblast precursors significantly prevented lethality in the mutant mice. In order 
to dissect the crosstalk between leukemia cells and osteoblasts, we leveraged an in vitro sys-
tem based on the co-culture of primary human osteoblasts and AML cells. RNAseq GSEA 
analysis identified NF-kB and IL-17 signaling pathways as the most represented pathways 
activated in osteoblasts upon exposure to AML cells. Similarly, we identified a signature 
of chemoattractant molecules and pro-inflammatory cytokines secreted by osteoblasts in 
response to AML cells, suggesting that the protective mechanism exerted by osteoblasts 

activates the anti-tumor immune response against leukemia. In summary, our data suggest 
that AML cells activate serotonin signaling in osteoblasts to promote their engraftment and 
expansion. Targeting this pathway may render the niche hostile to leukemia by enhancing the 
anti-tumor immune response elicited by osteoblasts.

Disclosures: Marta Galan-Diez, None

1143
Differential Signaling between CXCL12 and its Cryptic Bioactive DPP4-
Cleaved Isoform Alters Osteogenic Pathways Explaining Complexity of 
CXCL12 Actions *Ahmed Elmansi1, Dmitry Knodrikov1, Nada Eisa1, William 
Hill1, Sudharsan Periyasamy-Thandavan2, Alexandra Aguilar-Pérez3, Brian 
Volkman4, Carlos Isales5, Sadanand Fulzele5, Mark Hamrick6, Meghan McGee-
Lawrence6, Jie Chen7. 1Department of Pathology and Laboratory Medicine, 
Medical University of South Carolina, United States, 2Georgia Cancer Center, 
Augusta University, Augusta, GA 30912, United States, 3Department of Anatomy 
and Cell Biology, Indiana University School of Medicine in Indianapolis, IN, 
United States, 4Biochemistry Department, Medical College of Wisconsin, 
Milwaukee, WI 53226, United States, 5Department of Orthopaedic Surgery, 
Medical College of Georgia, Augusta University, Augusta, GA 30912, United 
States, 6Cellular Biology and Anatomy, Medical College of Georgia, Augusta 
University, Augusta, GA 30912, United States, 7Department of Population Health 
Science: Biostats & Data Science, Medical College of Georgia, United States

Bone remodeling can be defined as the complex temporal and spatial coordination be-
tween bone formation and bone resorption to maintain bone homeostasis. A shift in balance 
towards one of the two underlying processes leads to pathologies like osteoporosis.On a 
cellular level, differentiation of mesenchymal stem cells (MSCs) to osteoblasts and hema-
topoietic stem cells (HSCs) to osteoclasts control bone remodeling. We and others have 
previously reported that CXCL12 stimulates osteogenesis. Recently, two groups reported 
CXCL12 plays a role in osteoclastogenesis as well. Here, we show that CXCL12 stimu-
lates osteogenic differentiation of BMSCs to drive bone formation, while DPP4-cleaved 
CXCL12 inhibits osteogenesis and stimulates osteoclastogenesis to promote bone resorp-
tion. We report that inhibition of CXCL12 breakdown by DPP4 using sitagliptin signifi-
cantly enhanced its osteogenic effect and increased the mineralization of MSCs in Alizarin 
Red assay, while DPP4-cleaved CXCL12 consistently reduced osteogenic differentiation.
Utilizing a reverse phase protein array, we found that intact CXCL12 activates PTEN/PI3K/
Akt and Wnt/β-catenin pro-osteogenic pathways while DPP4-cleaved CXCL12 inhibits 
them. Specifically, Intact CXCL12 significantly upregulated AMPK, Smad3, β-catenin, and 
mTOR expression, while cleaved CXCL12 Significantly upregulated PTEN, and downregu-
lated PI3K and MIF. Another major function of CXCL12 is its chemokine activity to attract 
different types of stem cells in various tissues. We found that pretreatment of MSCs with 
DPP-4 cleaved CXCL12 inhibited their migration towards CXCL12. Using a BRET assay, 
we found that DPP4-cleaved CXCL12 does not signal through CXCR4, which suggests 
that its functions are either mediated through ACKR3 or a non-cognate receptor.We are 
introducing a novel concept that CXCL12 contains its own antagonist within its structure, 
and releases it by the proteolytic action of DPP4 enzyme. While DPP4-cleaved CXCL12 
does not activate CXCR4, it has been shown to activate ACKR3, which acts as a scavenger 
receptor for CXCL12 as well as a negative regulator of CXCR4 signaling. Identifying and 
understanding molecular cues for bone formation and resorption, and elucidating underlying 
signaling events will have significant clinical advantage in controlling and treating condi-
tions like osteoporosis and other musculoskeletal disorders.

Disclosures: Ahmed Elmansi, None

1144
Gambogic amide augments skeletal adaptation to mechanical loading 
through actions on both sensory nerves and osteoblasts *Gabriella Fioravanti1, 
Phuong Hua1, Ryan Tomlinson1. 1Thomas Jefferson University, United States

The surfaces of mature bone are densely innervated by sensory nerves expressing TrkA, 
the high-affinity receptor for nerve growth factor (NGF). In previous work, we demonstrated 
that administration of exogenous NGF significantly increased load-induced bone formation, 
albeit with the induction of substantial mechanical and thermal hyperalgesia in adult mice. 
In this project, we evaluated the use of gambogic amide (GA), a recently identified robust 
small molecule agonist for TrkA, for augmenting skeletal adaptation to mechanical forc-
es. First, the right forelimb of adult C57BL/6J mice was subjected to non-damaging axial 
compression (3 N, 100 cycles, 2 Hz rest-inserted) for three consecutive days. Administra-
tion of GA (0.4 mg/kg) one hour prior to the first bout of loading resulted in a significant 
increase in relative periosteal bone formation rate (+63%) as compared to vehicle (DMSO). 
Importantly, GA was not associated with the hyperalgesia observed following exogenous 
administration of NGF. In a separate experiment, the central third of the ulna was harvested 
after a single bout of non-damaging axial forelimb compression to isolate mRNA. qRT-PCR 
revealed a significant upregulation of Wnt1 (+1.5 fold vs. non-loaded), Wnt7b (+1.8 fold), 
and NGF (+1.8 fold) in bones from GA-treated mice at 24 hours as compared to vehicle. 
To determine if these effects were exclusively mediated by NGF-TrkA signaling in sensory 
nerves, we cultured MC3T3-E1 cells for 7 or 14 days in osteogenic differentiation media 
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containing NGF (50 ng/mL), GA (5, 50, or 500 nM), or vehicle (DMSO). After 7 days of 
culture, we observed a dose-dependent increase in the osteoblastic differentiation markers 
Runx2, Bglap2, and Sp7 in response to GA; NGF treatment was not different than vehicle. 
However, 500 nM of GA essentially eliminated calcium deposition by alizarin red staining 
after 14 days of culture. Similarly, only the cells treated with 500 nM of GA had significantly 
impaired cell proliferation as quantified by 72 hour colorimetric MTS assay. Thus, these 
results indicate that an appropriate dose of GA may enhance osteoblast differentiation in ad-
dition to its function as a TrkA agonist, unlike NGF. In conclusion, these results support our 
overall hypothesis that GA may be useful for augmenting skeletal adaptation to mechanical 
forces without inducing the hyperalgesia observed following administration of NGF through 
actions on both sensory nerves and osteoblasts.

Disclosures: Gabriella Fioravanti, None

1145
Increased Expression of FGF21 from Dystrophic Skeletal Muscle Negatively 
Affects Bone Homeostasis in Dystrophic Mice *hongshuai Li1, Baoli qian1, 
ling wang1, MaCalus Hogan1. 1University of Pittsburgh, United States

Duchenne muscular dystrophy (DMD) is the most common muscular dystrophy seen 
in children. In addition to skeletal muscle, DMD also has a significant impact on bone. The 
pathophysiology responsible for bone deficiencies in DMD patients is still unclear. Recently, 
we have identified a novel bone-regulating cytokine, fibroblast growth factor 21 (FGF21), 
which is dramatically upregulated in skeletal muscle tissues from DMD animal models. In 
this study, we further investigated the expression and pathological function(s) of muscle 
derived FGF21 on bone homeostasis in DMD. Male Dystrophin/utrophin double-knockout 
(dKO) were used in this study. The levels of serum FGF21 were significantly higher in dKO 
mice compared to WT control mice (234 ± 57.56 pg/ml vs 51.57 ± 6.228 pg/ml). Further 
tests on FGF21 expressing tissues revealed that both FGF21 mRNA and protein expression 
were dramatically upregulated in dystrophic skeletal muscle (over 200-fold higher in pro-
tein, and 20-fold increase in mRNA), while FGF21 mRNA expression was downregulated in 
liver and white adipose tissue (WAT) compared to WT controls. These data indicate that the 
increased circulating FGF21 in dystrophic mice mainly originated from dystrophic muscle. 
FGF21’s action was blocked by IP injected neutralizing Abs. µCT analysis on weight-bear-
ing bones (lumber spine, femur, and tibia) and on non-weight-bearing bones (parietal bone) 
demonstrated significantly increased bone mass and improved bone quality in dKO mice 
after FGF21 neutralization. Histomorphometric analysis showed decreased number and area 
of osteoclasts after FGF21 neutralization. These data suggest that muscle derived FGF21 
negatively regulates bone homeostasis in dKO mice. To investigate the mechanism(s), we 
verified that FGFRs (1 to 4) and β-klotho (KLB)were expressed at detectable levels in bone 
tissue; and higher KLB levels were found in bone of dystrophic mice when compare to 
WT. Mechanistically, FGF21 directly promoted RANKL induced osteoclastogenesis from 
primary bone marrow macrophages as well as promoted adipogenesis while concomitantly 
inhibiting osteogenesis of bone marrow mesenchymal stem cells.This study demonstrates 
that dystrophic skeletal muscle expresses and secretes significant level of FGF21, which 
negatively regulates bone homeostasis and represents an important pathological factor for 
bone abnormalities in DMD. The current study highlights the importance of myokine(s) in 
the pathogenesis of DMD.

Disclosures: hongshuai Li, None

1146
Irisin Directly Regulates Osteoclastogenesis via αV Integrin Receptors In 
Vitro and In Vivo *Eben Estell1, Phuong Le1, Yosta Vegting1, Clifford Rosen1, 
Hyeonwoo Kim2, Bruce Spiegelman2. 1Maine Medical Center Research Institute, 
United States, 2Harvard Medical School, Dana-Farber Cancer Institute, United 
States

Irisin, a myokine produced from proteolysis of FNDC5 on skeletal muscle during exer-
cise, has been shown to increase cortical bone formation and prevent disuse-associated bone 
loss. In a genetic loss of Fndc5 model, we reported protection against ovariectomy-induced 
bone loss by blocking bone resorption and osteocytic osteolysis via αV integrin receptors. 
However, irisin has also been reported to exogenously suppress osteoclastogenesis. The 
present work addresses these contradictory studies by examining a genetic model of Fndc5 
expression in muscle and irisin’s effect on osteoclastogenesis in vitro.Forced over-expres-
sion of Fndc5 using the McK promoter resulted in mice with significantly lower trabecular 
and cortical bone mass at 2 and 4.5 months of age. By histomorphometry at 4.5 months, 
bone volume was reduced and there was a trend toward greater number of osteoclasts per 
bone perimeter (Fig. 1a). Primary bone marrow stromal cells (BMSCs) from these mice 
cultured with mCSF and RANKL showed greater osteoclastogenesis versus wild type (Fig. 
1b). To further characterize the effects of physiologic concentrations of irisin on osteoclast 
differentiation, we cultured primary BMSCs from C57BL/6J (B6) female mice with mCSF, 
RANKL, and 10 ng/mL irisin (ISN). Continuous irisin treatment for 7 days significantly 
increased osteoclast numbers compared to untreated controls. Treatment with antibodies for 
integrins αVβ3 (AB3) and αVβ5 (AB5) demonstrated that blocking either receptor complete-
ly suppressed the effect of irisin, while blocking both receptors also significantly decreased 
baseline differentiation (Fig. 1c). Irisin treatment also showed increased total resorption for 
osteoclasts on Corning Osteo Assay Surface plates (Fig. 1d).The present work demonstrates 
that irisin acts via αV integrin receptors to drive increased osteoclastogenesis and reduced 

bone formation, supporting the protection from bone loss and inhibition of resorption ob-
served in the genetic loss-of-function model. Further studies will determine the specific role 
of these integrin receptors in the irisin signaling pathway, and explore other mechanisms of 
irisin’s effect on bone formation such as stimulation of clastokine release. Future work will 
seek to characterize the effect of irisin on each cell type in the remodeling unit, to more fully 
elucidate the role of this myokine in bone homeostatis and response to physical activity.

Disclosures: Eben Estell, None
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Interleukin-6 must signal in osteoblasts to favor adaptation to exercise 
*Subrata Chowdhury1, Logan Schulz2, Paula Mera3, Jens Brünin4, Juan Hidalgo5, 
Gerard Karsenty6. 1Department of Genetics and Development, Columbia 
University Irving Medical Center, United States, 2Department of Genetics and 
Development , United States, 3Dept. Biochemistry and Physiology School of 
Pharmacy & Food Science, University of Barcelona, Spain, Spain, 43 Max Planck 
Institute for Metabolism Research, Germany, 54 Department of Cellular Biology, 
Physiology and Immunology Faculty of Biosciences, Universitat Autònoma de 
Barcelona, Spain, 6Department of Genetics and Development, United States

The interplay between bone and muscle is a topic of intense investigation as it may have 
therapeutic implications for degenerative bone and muscle diseases. We recently showed 
that osteocalcin signaling in muscle considerably increases muscle function during exercise 
by enhancing uptake and catabolism of nutrients in myofibers and is necessary to maintain 
muscle mass. At the same time osteocalcin favors the expression of interleukin-6, a myokine 
that favors adaptation to exercise through mechanisms that are still debated. In this study 
we asked whether muscle derived IL-6 favors adaptation to exercise by increasing the re-
lease of bioactive osteocalcin. We found that mice lacking Interleukin-6 only in myofibers 
(Il6HSA-/-) experience a lower muscle mass and a decrease in exercise capacity. Moreover 
and unlike wild type or control mice, Il6HSA-/-mice do not experience an increase in their 
circulating levels of osteocalcin during exercise. As expected, the deficit in exercise capacity 
observed in IL6HSA-/- mice was corrected by an injection of interleukin-6. More impor-
tantly for our purpose, this deficit in exercise capacity observed in Il6HSA-/- mice was also 
corrected by an injection of osteocalcin. This latter observation suggested that osteocalcin 
mediates at least in part, the regulation of muscle function during exercise by interleukin-6. 
In support of this contention we observed that IL6HSA+/-; Osteocalcin+/- experience the 
same deficit in exercise capacity than IL6HSA-/- and Osteocalcin-/- do. Interleukin-6 is 
known to increase RankL expression in osteoblasts and thereby osteoclast differentiation. 
We hypothesized that IL-6 signaling in osteoblasts may favor the release bioactive osteocal-
cin to test this hypothesis we generated mice lacking the IL-6 receptor only in osteoblasts 
(Il6ROsb-/-). Il6Rosb-/- mice experienced a severe decrease of their exercise capacity and 
do not increase their circulating osteocalcin levels during exercise. This decrease in exer-
cise capacity could not be corrected by interleukin-6 but was corrected by osteocalcin thus 
demonstrating that muscle-derived interleukin-6 must signal in bone in order to increase 
exercise capacity. Taken together these observations indicate that the myokine interleukin-6 
promotes adaptation to exercise by signaling in bone to release osteocalcin. This illustrates 
the central role that bone plays as an endocrine organ in promoting adaptation to exercise.

Disclosures: Subrata Chowdhury, None
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1148
Wnts produced by osteo-lineage cells are required for loading-induced bone 
formation in mice *Lisa Lawson1, Michael Brodt1, Matthew Silva1. 1Washington 
University in St Louis, United States

Bone formation is regulated by mechanical loading, in part via the Wnt/Lrp signaling 
pathway. A role for Wnt ligands in this process has been implied, but not explicitly demon-
strated. For example, in vivo tibial loading elicits a robust anabolic response in 5-month old 
mice, but not in 22-month old mice. Concomitantly, loading potently upregulates Wnt gene 
expression in the bones of 5-month old mice, but not in 22-month old mice. Together, these 
data suggest a role for Wnts in mediating the anabolic response to loading. To investigate this 
possibility, we used pharmacological and genetic loss-of-function approaches to inhibit Wnt 
secretion in mice subjected to in vivo axial tibial compression, an established model to study 
loading-induced bone formation. We report that blocking Wnt secretion diminished the ana-
bolic effect of loading.First, we used the small molecule inhibitor WNT974 to pharmacolog-
ically target Porcupine, an intracellular chaperone required for Wnt protein maturation and 
secretion. 5-month old C57BL/6 females were treated with vehicle or WNT974 (n=8-10/
group) at a dose of 6mg/kg/day for the duration of the loading regimen. Right tibias were 
subjected 60 cycles/day of loading for 5 days, and left tibias served as non-loaded controls. 
As expected, loading upregulated genes related to bone formation (Col1a1, Bglap) and stim-
ulated robust periosteal bone formation in vehicle-treated mice. By comparison, induction 
of Col1a1 and Bglap and bone formation in response to loading were markedly diminished 
in WNT974-treated mice (p=0.032, rPs.BFR/BS, vehicle vs. WNT974).Next, to evaluate the 
role of Wnts produced by osteo-lineage cells, OsxCreERT2 was used to conditionally inac-
tivate Wntless (WLS), another chaperone required for Wnt secretion, in 5-month old males 
and females. Wntless knockout (WlsF/F; OsxCreERT2) resulted in a 55% decrease in tibial 
Wls, relative to tamoxifen-treated WlsF/F controls. Wntless deletion abrogated the effect of 
loading on Sp7, Bglap, and Col1a1 expression and significantly reduced the periosteal and 
endocortical response to loading (Figure 1). Additionally, while Sost and Dkk1 decreased 
in response to loading in control mice, loading failed to downregulate Sost and Dkk1 in 
Wntless knockouts, suggesting that Wnts may be negative regulators of Sost and Dkk1 in 
the bone. In summary, these data demonstrate that Wnts produced by osteo-lineage cells are 
crucial mediators of loading-induced bone formation in adult mice.

Disclosures: Lisa Lawson, None

1149
Molecular and cellular analyses of BMP-dependent coupling signals between 
osteoclasts and osteoblasts during bone remodeling *Yuji Mishina1, Maiko 
Omi1. 1University of Michigan, School of Dentistry, Department of Biologic and 
Materials Sciences & Prosthodontics , United States

The balance between bone resorption and bone formation is regulated by a mecha-
nism called coupling that includes communication between osteoclasts (OCs) and osteo-
blasts (OBs) in a direct or an indirect manner. We have reported that osteoclast (OC)-spe-
cific disruption of a BMP receptor encoded by Bmpr1a (Bmpr1afx/fx;Ctsk-Cre) promotes 
OB-mediated bone formation, suggesting that BMP signaling in OCs regulates OB function. 
To understand how OCs control OB-mediated bone formation during bone remodeling, we 
investigated the role of direct cell-cell interactions mediated by tunneling nanotubes (TNTs) 
and paracrine factors secreted by OCs in OC-to-OB communication. We found that (1) con-
ditioned media (CM) from mature OCs cultured on the hydroxyapatite increase OB miner-
alization, and (2) those from Bmpr1a mutant OCs further promote OB activity, suggesting 
that BMP signaling in OCs regulates OB function via paracrine mechanisms. In contrast, (3) 
OCs inhibit OB differentiation in a direct OC-OB co-culture system, suggesting that other 
means of cell-to-cell communication occur when cells are in physical contact with each oth-
er. We found that (4) OC form TNTs that actively transport cargo towards OBs. Interestingly, 
(5) OBs interacted with OCs via TNTs display the typical morphological changes of cells 
undergoing apoptosis, and (6) those OBs show the higher expression of osteogenic markers, 
suggesting that OC-TNTs may transport molecules towards mature OBs to induce OB cell 
death. Furthermore, (7) Bmpr1a mutant OCs display reduced TNT formation, suggesting 
that TNT-mediated OC-to-OB communication is a downstream event of BMP signaling. We 
have developed an ex vivo calvaria imaging system and found that (8) OCs form TNT-like 
structures in endosteum, suggesting that TNT-mediated cell-to-cell communication exists 
in vivo.Taken together, our results suggest that a loss of BMP signaling in OCs upregulates 
secretion of paracrine factors that enhance/prompt OB differentiation, and reduces TNT for-
mation that results in the reduction of OB apoptosis (Fig.1). These mechanisms explain the 
increased OB activity found in OC-specific Bmpr1a cKO mice. It is a long waiting question 
that how coupling is regulated in both temporal and spatial manners. Our findings may ex-
plain such regulatory mechanisms that OCs suppress OB activity via TNTs when and where 
OCs resorb bones, while OCs enhance OB differentiation via secreted factors to initiate bone 
formation after completion of resorption.

Disclosures: Yuji Mishina, None

1150
Diversity in Inflammatory Osteoclasts Contributes to the Modulation of Their 
Inflammatory Effect and Resorptive Function *Maria-Bernadette Madel1, 
Matthieu Rouleau1, Antoine Boutin1, Claudine Blin-Wakkach1, Lidia Ibáñez2, 
Christophe Hue3, Henri-Jean Garchon3, Isabelle Duroux-Richard4, Florence 
Apparailly4, Abdelilah Wakkach5. 1LP2M, CNRS UMR7370, Université Côte 
d’Azur, Nice, France, France, 2Department of Pharmacy, Cardenal Herrera-CEU 
University, Valencia, Spain, Spain, 3INSERM U1173, Faculty of Health Sciences 
Simone Veil, Université de Versailles Saint-Quentin, Montigny-le-Bretonneux, 
France, France, 4INSERM U1183, Institute for Regenerative Medicine and 
Biotherapies, Université de Montpellier, Montpellier, France, France, 5LP2M, 
CNRS UMR7370, Université Côte d’Azur, Nice, France., France

Osteoporosis is not only due to bone destruction but also to overactivation of inflam-
matory CD4+ T cells involved in enhanced osteoclastogenesis. Recently, we showed that 
besides bone resorption, osteoclasts (OCLs) are antigen-presenting cells driving regulato-
ry CD4+ T cells (tolerogenic/t-OCLs) in steady state and TNFα-producing CD4+ T cells 
(inflammatory/i-OCLs) in inflammation. This difference results from the OCL origin, as 
t-OCLs originate from bone marrow (BM) monocytes, while i-OCLs derive from dendritic 
cells (DCs). We identified the fractalkine receptor CX3CR1 as the first marker of i-OCLs. 
However, only ~25% of i-OCLs are CX3CR1+ while ~75% are CX3CR1neg. Our aim was to 
characterize this i-OCL heterogeneity and to determine the exact function of CX3CR1+and 
CX3CR1neg i-OCLs.To define the role of CX3CR1 and underlying pathways in i-OCLs, we 
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sorted CX3CR1+ and CX3CR1neg i-OCLs that were in vitro generated from BM-derived 
DCs and analyzed them in a comparative RNA-sequencing approach. Data revealed two 
distinct populations of i-OCLs that differ in various pathways including resorption, antigen 
presentation and T cell stimulation. In line with these findings, in vitro functional studies 
confirmed that CX3CR1neg i-OCLs had lower capacity to engulf antigens (p=0.0026) but 
higher expression of factors involved in antigen-presentation (e.g. MHC-II, p=0.024) as well 
as enhanced activation of TNFα+ CD4+ T cells. In contrast, CX3CR1+ i-OCLs expressed 
high levels of PD-L1 (p=0.0023) and were less efficient than CX3CR1neg i-OCLs in T cell 
activation (p=0.0007). Furthermore, CX3CR1+ i-OCLs suppressed the inflammatory effect 
of CX3CR1neg i-OCLs, suggesting a negative feedback mechanism of CX3CR1+ i-OCLs 
in inflammation. Lastly and according to our RNAseq analysis, we showed that CX3CR1+ 
i-OCLs have a reduced resorption capacity compared to CX3CR1neg i-OCLs (p<0.0001). 
After ovariectomy-associated osteoporosis, we showed that CX3CR1GFP/GFP (KO) mice 
have less bone loss than CX3CR1GFP/+ (WT) mice (p=0.0003) accentuating the role of 
CX3CR1 in osteoclastogenesis.Our results demonstrate that i-OCLs are heterogeneous and 
reveal new mechanisms controlling their inflammatory function. CX3CR1neg i-OCLs have 
a clear inflammatory role, while CX3CR1+ i-OCLs control this inflammatory effect through 
immunosuppression. A profound understanding of CX3CR1 in i-OCLs will help to elucidate 
molecular mechanisms leading to inflammatory bone destruction.

Disclosures: Maria-Bernadette Madel, None

1151
Osteoprotegerin Requires Heparan Sulfate for Its Anti-osteoclastogenic 
Activity *Ding Xu1, Miaomiao Li1. 1University at Buffalo, United States

We and others have previously shown that binding of osteoprotegerin (OPG) to osteo-
blast heparan sulfate (HS) promotes inhibitory potency of OPG towards RANKL in cell 
culture systems. To investigate the biological significance of OPG–HS interaction in bone 
remodeling in vivo, we have generated a novel OPG knock-in mice (opgAAA) by intro-
ducing point mutations into three residues that play essential roles in mediating OPG-HS 
interactions, which renders the OPG variant incapable of binding to HS. MicroCT analysis 
shown that opgAAA mice had a severe osteoporotic phenotype, which is very similar to 
what was reported in OPG knockout mice. TRAP staining of femur sections confirmed that 
the osteoclast number of opgAAA mice was increased substantially compared to WT mice, 
suggesting the phenotype is associated with uncontrolled osteoclastogenesis. Because OP-
GAAA protein binds RANKL equally well as the wild-type OPG, our data strongly suggest 
that the anti-osteoclastogenic activity of OPG requires its interaction with HS. Mechanisti-
cally, we predict that the secreted OPG requires HS to localize to the surface of osteoblasts, 
which allows it to bind and form a complex with membrane-anchored RANKL. To sup-
port this, we generated an osteoblast specific knockout of Hs2st (Osteocalcin-Cre Hs2stf/f), 
which encodes an HS biosynthetic enzyme called 2-O-sulfotransferase. We have previously 
shown that the specific HS structure generated by this enzyme is required for OPG-HS in-
teraction. As expected, manipulating osteoblast HS structure this way substantially reduced 
OPG binding to Hs2st-deficient osteoblasts. Remarkably, the osteocalcin-Cre Hs2stf/f mice 
also display osteoporotic phenotype, and the disease severity is indistinguishable from the 
opgAAA mice. Furthermore, by using proximity ligation assay, we show that formation 
of OPG–RANKL complex on osteoblast surface indeed depends on HS. Our data clearly 
demonstrate that the anti-osteoclastogenic function of OPG depends on HS–OPG interaction 
at the osteoblast surface, which promotes efficient inhibition of RANKL.

Disclosures: Ding Xu, None

1152
Aging and menopause reprogram osteoclast precursors for aggressive 
bone resorption *Anaïs MJ Møller1, Jean-Marie Delaissé2, Kent Søe2, Jonna S. 
Madsen3, Luisa M. Canto4, Silvia R. Rogatto4. 1Clinical Cell Biology, Lillebaelt 
Hospital, University of Southern Denmark, Denmark, 2Clinical Cell Biology, 
Odense University Hospital, University of Southern Denmark , Denmark, 
3Department of Clinical Biochemistry and Immunology, Lillebaelt Hospital, 
Denmark, Denmark, 4Department of Clinical Genetics, Lillebaelt Hospital, 
Denmark, Denmark

Does menopause/age induce long term changes in osteoclast (OC) precursors that can 
be traced through the activity of osteoclasts in vitro?Inclusion criteria: 50 healthy female 
blood donors between 40 and 67 years of age. Exclusion criteria: prior bisphosphonate treat-
ment, fractures within the last 2 years. Bone biomarkers CTX and PINP were measured 
and demographic information was collected (age, BMI, menopausal status and smoking). 
Peripheral CD14+ monocytes from each donor were differentiated into OCs, using the cyto-
kines M-CSF and RANKL. After 9 days, media was collected and images taken to determine 
the number of multinucleated OCs and the number of nuclei per OC generated. Then 50.000 
matured osteoclasts were seeded per bone slices, and after 3 days of resorption the bone 
slices were blinded. The percentage of eroded surface, pit surface and trench surface was 
counted and CTX in the conditioned media was measured. Additionally, DNA methylation 
analyses by pyrosequencing were performed on 9 premenopausal women and 9 women post-
menopausal > 10 years.The level of bone resorption in vitro varied from 0.73% to 17.7% 
eroded surface among the donors with a mean of 7.51%. However, it is the trench (not the 
pit) resorption mode that strikingly responded to the in vivo characteristics. Multiple linear 
regression analyses show that the independent variables, which best explain the trench sur-

face in vitro are the age of the donor (positive correlation, p=0.005), PINP in vivo (negative 
correlation, p=0.027), and number of nuclei per OC in vitro (positive correlation, p<0.001). 
These independent variables explain 61% of the observed variance in the resorptive activity 
of OCs. In another multiple linear regression analyses “years since menopause” also came 
out as a predictor (p=0.018). Pyrosequencing of genes encoding TRAcP5 and DC-STAMP 
show that single CpGs in their promotors are less methylated in post- vs premenopausal 
women (p=0.003 and p=0.04, respectively).Thus, we conclude that monocytes are “repro-
grammed” as women age and/or enter menopause in such a way that OCs generated from 
these monocytes in vitro can “remember” the age/menopausal status of the donor and be-
come increasingly more active, resorbing bone in the trench mode. The mechanism behind 
this “reprogramming” may very well be through alterations in DNA methylation levels of 
key OC genes. The quality of osteoclast precursors deserves attention to evaluate the risk of 
excessive bone resorption.

Disclosures: Anaïs MJ Møller, None

1153
Glycosylation of immunoglobulins determine bone loss in multiple myeloma 
*Marita Westhrin1, Vlado Kovcic1, Anders Sundan1, Albert Bondt2, Stephanie 
Holst2, Zejian Zhang2, Tobias Slørdahl3, Anders Waage4, Manfred Wuhrer5, 
Therese Standal6. 1Department of Cancer Research and Molecular Medicine, 
Faculty of Medicine, Norwegian University of Science and Technology (NTNU), 
Trondheim , Norway, 2Leiden University Medical Center, Albinusdreef 2, 2333ZA 
Leiden, Netherlands, 3IKOM, NTNU, Norway, 4Department of Hematology, 
St.Olavs University Hospital, Trondheim, Norway, 5dLeiden University Medical 
Center, Albinusdreef 2, 2333ZA Leiden, Netherlands, 6Centre of Molecular 
Inflammation Research (CEMIR), NTNU, Trondheim, Norway

Most patients with multiple myeloma develop a severe osteolytic bone disease causing 
pain and fractures. The myeloma cells secrete immunoglobulins and the presence of mono-
clonal immunoglobulins in the patients’ sera is the main diagnostic criteria. Immunoglob-
ulins have been show to play a role in bone loss, but have, surprisingly perhaps, not been 
linked with the bone disease in multiple myeloma.In this work, we isolated immunoglobu-
lins from serum of myeloma patients using protein G coupled magnetic beads and columns. 
We found that immunoglobulins from patients with bone disease (n=16) promoted osteoclast 
differentiation when added to human monocyte-derived pre-osteoclasts (p=0.006). We next 
fractionated the immunoglobulin samples by size-exclusion chromatography and found that 
the “osteoclast promoting activity” was in the high-molecular weight fractions, suggest-
ing that they are in complexes. Since extent of complex formation may be determined by 
glycosylation, we examined whether there is a difference in immunoglobulin glycosylation 
between healthy controls and patients, and whether it changes during disease progression. To 
this end we analysed IgG glycosylation in serum samples from patients (n=72) and age and 
sex matched controls (n=51). These analyses showed that patient IgG was less galactosylat-
ed (p=0.02) and less sialylated (p=0.04) compared with control IgG. Moreover, patients with 
bone disease (n=43) had significantly less galactose on IgG compared with patients without 
bone disease (p=0.02, n=33). Supporting this data, we found that galactosidase treatment of 
immunoglobulins from patients without bone disease induced osteoclastogenesis (p=0.03), 
whereas addition of galactose to immunoglobulins of patients with bone disease removed 
their pro-osteoclastogenic effect (p=0.01). Further, the glycosyltransferases ST6GAL1 and 
B4GALT11, which add sialic acid and galactose to the sugar chain, respectively, are less 
expressed in plasma cells obtained from patients with bone disease (n=137) compared with 
those without (n=36, p<0.002, p<0.001, GSE755). Importantly, we observed a significant 
reduction of IgG glycosylation (p=0.02, n=8) in serum samples obtained from individual 
patients before and after the onset of bone disease.Taken together, our data support that 
immunoglobulins may promote bone loss in multiple myeloma.

Disclosures: Marita Westhrin, None
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Subsequent Fracture Risk Following Traumatic versus Non-traumatic 
Fracture: A Registry-Based Cohort Study *William Leslie1, Lisa Lix1, John 
Schousboe2, Suzanne Morin3, Patrick Martineau4, Helena Johansson5, John 
Kanis5, Eugene McCloskey6, Nicholas Harvey7. 1University of Manitoba, 
Winnipeg, Canada, Canada, 2Park Nicollet Clinic & HealthPartners Institute, 
Minneapolis, US; University of Minnesota, Minneapolis, US, United States, 
3McGill University, Montreal, Canada, Canada, 4University of Manitoba, 
Winnipeg, Canada; Harvard Medical School, Boston, US , Canada, 5Centre for 
Metabolic Bone Diseases, University of Sheffield Medical School, UK; Mary 
McKillop Health Institute, Australian Catholic University, Melbourne, Australia, 
United Kingdom, 6Centre for Metabolic Bone Diseases, University of Sheffield 
Medical School, UK, United Kingdom, 7MRC Lifecourse Epidemiology Unit, 
University of Southampton, Southampton, UK; NIHR Southampton Biomedical 
Research Centre, University of Southampton and University Hospital 
Southampton NHS Foundation Trust, Southampton, UK, United Kingdom

BACKGROUND: Osteoporotic fractures are usually considered to be non-traumatic, 
though some data suggest that this distinction is artificial with traumatic and non-traumatic 
fracture mechanisms equally important risk factors for underlying osteoporosis and future 
fractures (Mackey DC, JAMA 2007). Whether this applies to the routine clinical practice 
setting is unknown and has important implications for clinical risk assessment.OBJECTIVE: 
To evaluate the association between prior fracture identified in health services data, stratified 
as traumatic vs non-traumatic based upon the presence/absence of external injury diagnosis 
codes (“E codes”), with baseline bone mineral density (Z-scores) and incident non-traumatic 
fractures. METHODS: We conducted a BMD registry-based cohort study linked to popula-
tion-based data for the Province of Manitoba, Canada. We identified women and men age 
40 years or older undergoing baseline BMD assessment (1996-2016) and ascertained prior 
fracture codes since 1987 and subsequent (incident) fracture codes to 2017 using validated 
definitions. Hazard ratios (HR) from Cox proportional hazards models were used to study 
time to first incident non-traumatic fracture, adjusted for multiple baseline risk factors (see 
Table).RESULTS: The study population consisted of 80,242 individuals (mean age 64 [SD 
11] years, 90% female) including 858 with prior traumatic and 14,758 with prior non-trau-
matic fractures. Baseline BMD Z-scores (femur neck, total hip, lumbar spine) were similar 
for those with prior traumatic and non-traumatic fractures regardless of fracture site, and 
both were lower than in those without prior fracture. During median follow up of 9 years 
(IQR 5-13), we ascertained 2,498 incident hip fractures, 8,063 major osteoporotic fractures 
(MOF) and 10,595 fractures at any site. Prior fractures with trauma codes were predictive 
of incident MOF, and did not significantly differ from prior fractures without trauma codes. 
Similar results were seen when the outcome was incident hip fracture (adjusted HR from any 
prior traumatic fracture 1.35 [0.99-1.84], any prior non-traumatic fracture 1.34 [1.23-1.47]) 
or any incident fracture (adjusted HR from any prior traumatic fracture 2.04 [1.77-2.35], any 
prior non-traumatic fracture 1.77 [1.69-1.85]).CONCLUSIONS: Prior traumatic fractures 
identified through health services data are associated with low BMD and future fracture risk 
to the same extent as non-traumatic fractures.

Disclosures: William Leslie, None

1155
Grade 1 vertebral fractures identified by densitometric lateral spine imaging 
predict incident fracture independently of clinical risk factors and BMD in 
older women *Lisa Johansson1, Daniel Sundh2, Mellström Dan2, Anna Nilsson3, 
Mattias Lorentzon4. 1Geriatric Medicine, Department of Internal Medicine and 
Clinical Nutrition, Institute of Medicine, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg, Sweden, Sweden, 2Geriatric Medicine, Department 
of Internal Medicine and Clinical Nutrition, Institute of Medicine, Sahlgrenska 
Academy, University of Gothenburg, Gothenburg, Sweden , Sweden, 3Geriatric 
Medicine, Department of Internal Medicine and Clinical Nutrition, Institute 
of Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, 
Sweden, 4Geriatric Medicine, Department of Internal Medicine and Clinical 
Nutrition, Institute of Medicine, Sahlgrenska Academy, University of 
Gothenburg, Gothenburg and Geriatric Medicine Clinic, Sahlgrenska University 
Hospital, Mölndal, Sweden, Sweden

Prevalence of vertebral fracture (VF) is a strong predictor of future fractures, inde-
pendently of other risk factors and bone mineral density (BMD). Since osteoporosis med-
ications are effective in reducing fracture risk in postmenopausal women with VF, it is of 
great importance to identify these fractures in clinical practice. Lateral spine imaging with 
dual x-ray absorptiometry (DXA) is able to diagnose VFs accurately and has several advan-
tages, including lower cost and less radiation, compared to spinal x-ray, but is not widely 
spread in clinical practice. The prognostic value of grade 1 (compressed 20-25%) VFs using 
lateral spine imaging with DXA has been insufficiently studied. The aim of this study was 
to determine if grade 1 VF is associated with incident fracture in older women.Sahlgrens-
ka University hospital Prospective Evaluation of Risk for Bone fractures (SUPERB) is a 
population-based study of 3,028 older women recruited from the greater Gothenburg area 
in Sweden. Included women were 75-80 years of age at baseline, answered questionnaires 
and underwent physical function tests and detailed bone phenotyping with DXA (Hologic, 
Discovery A). DXA obtained lateral spine scans at baseline were used to diagnose VFs, 
classified using a semiquantitative scale (Genant method), by the same physician. Incident 
fractures were x-ray verified. Cox regression models were used to assess the association 
between VFs and incident fractures, with adjustments for confounders.Women with a grade 
1 VF (n=264), a grade 2 VF (n=224) and a grade 3 VF (n=82) were compared to wom-
en without any fracture (n=1514). During 3.6±1.5 (median±IQR) years of follow-up, 199 
women had any incident fracture and 148 a major osteoporotic fracture (spine, hip, forearm, 
humerus and pelvis). Women with grade 1 VF had increased risk of any fracture (Hazard 
Ratio 1.68 [95%CI 1.20-2.34]) and major osteoporotic fracture (HR 1.96 [1.36-2.84]). These 
associations remained also after adjustment for clinical risk factors and femoral neck BMD 
(Table). Grade 2-3 VFs were also associated with both any and major osteoporotic fractures, 
both before and after adjustment for age, BMI, clinical risk factors and femoral neck BMD 
(Table).In conclusion, grade 1 VFs are associated with incident fractures, also after adjust-
ment for clinical risk factors and BMD, indicating that all VF identified using densitometric 
lateral spine imaging should be considered when evaluating fracture risk in older women.

Disclosures: Lisa Johansson, None
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1156
Site-specific prediction of fractures by BMD and bone microarchitecture 
in older women and men: The Bone Microarchitecture International 
Consortium (BoMIC) *Emmanuel Biver1, Thierry Chevalley1, René Rizzoli1, 
Serge Ferrari1, Elizabeth J Samelson2, Laiji Yang2, Marian T Hannan2, Douglas 
P Kiel2, Hanfei Xu3, Ching-Ti Liu3, Serkalem Demissie3, Steven Boyd4, 
Lauren Burt4, Pawel Szulc5, Roland Chapurlat5, Blandine Merle5, Elisabeth 
Sornay-Rendu5, Jonathan Adachi6, Shreyasee Amin7, Elizabeth Atkinson7, 
Sundeep Khosla7, Claudie Berger8, David Goltzman9, David Hanley10, Eric 
Lespessailles11, Mattias Lorentzon12, Dan Mellstrom13, Maria Nethander14, Claes 
Ohlsson15, Daniel Sundh16, Bert van Rietbergen17, Andy Kin On Wong18, Mary 
L Bouxsein19. 1Division of Bone Diseases, Geneva University Hospitals and 
Faculty of Medicine, University of Geneva, Switzerland, 2Marcus Institute for 
Aging Research, Hebrew SeniorLife, Harvard Medical School, United States, 
3Department of Biostatistics, Boston University School of Public Health, United 
States, 4McCaig Institute for Bone and Joint Health, University of Calgary, 
Canada, 5INSERM UMR1033, Université de Lyon, Hôpital Edouard Herriot, 
France, 6Department of Medicine, Michael G. DeGroote School of Medicine, 
St Joseph’s Healthcare - McMaster University, Canada, 7Mayo Clinic College 
of Medicine and Science, United States, 8Research Institute of the McGill 
University Health Centre, Canada, 9Departments of Medicine, McGill University 
and McGill University Health Centre, Canada, 10McCaig Institute for Bone & 
Joint Health, University of Calgary, Canada, 11Department of rheumatology, 
Regional Hospital of Orleans, University of Orleans, France, 12Geriatric 
Medicine, Department of Internal Medicine and Clinical Nutrition, Institute of 
Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg and 
Region Västra Götaland, Geriatric Medicine Clinic, Sahlgrenska University 
Hospital, Mölndal, Sweden, 13Geriatric Medicine and Centre for Bone and 
Arthritis Research, Institute of Medicine, Sahlgrenska Academy, University of 
Gothenburg, Sweden, 14Bioinformatics Core Facility and Centre for Bone and 
Arthritis Research, Institute of Medicine, Sahlgrenska Academy, University 
of Gothenburg, Sweden, 15Centre for Bone and Arthritis Research, Institute of 
Medicine, Sahlgrenska Academy, University of Gothenburg, Sweden, 16Geriatric 
Medicine and Centre for Bone and Arthritis Research, Institute of Medicine, 
University of Gothenburg, Sweden, 17Department of Biomedical Engineering, 
Eindhoven University of Technology, Netherlands, 18Joint Department of 
Medical Imaging, University Health Network, Toronto, Canada, 19Department of 
Orthopedic Surgery, Harvard Medical School, Center for Advanced Orthopedic 
Studies, Beth Israel Deaconess Medical Center, United States

Purpose: Although areal bone mineral density (BMD) and microarchitecture predict 
incident fractures, it remains unknown whether these associations differ according to the 
site of fractures and of bone measurements. Thus, we combined data from 7 prospective 
cohorts to investigate the associations of BMD and microarchitecture with incident fracture 
risk at various bone sites.Methods: In this population-based study, 6,836 individuals (71% 
women, mean age 68 ± 9 years) from the Framingham Osteoporosis Study, Geneva Retirees, 
Mayo Clinic, CaMOS, Qualyor, OFELY, and STRAMBO cohorts, underwent at baseline 
HR-pQCT scanning (XtremeCT, Scanco Medical AG) at the distal radius and tibia, and 
DXA at the hip. Sex-specific Z-scores of total (Tt), cortical (Ct) and trabecular (Tb) BMD 
and microarchitecture parameters and femoral neck (FN) BMD were calculated on the total 
population. Cox proportional hazards models that included age and sex followed by stepwise 
testing of the bone measures of interest were used to estimate hazards ratios (HR) for the 
association between bone parameters (per standard deviation (SD) decrease) and incident 
hip, humerus, wrist, vertebral, ankle, and rib fractures.Results: Seven hundred and nineteen 
participants (11%) sustained a fracture over a mean follow-up of 4.6 ± 2.4 years. All frac-
tures sites, except ankle, were associated with bone measures, but the magnitude of the HR 
differed according to fracture sites. For instance, HRs for radius Tt BMD were: wrist 1.97 
(1.60, 2.41), humerus 1.70 (1.24, 2.33), rib 1.39 (1.08, 1.79), vertebrae 1.34 (1.08, 1.66), and 
hip 1.32 (0.97, 1.80). The HRs for Tb measures with upper limbs fractures were of higher 
magnitude at the radius than at the tibia (Tb BMD radius vs tibia: wrist 2.11 vs 1.61, humerus 
1.58 vs 1.12), while HR of Ct measures with hip fractures were of higher magnitude at the 
tibia than at the radius (Ct area 1.53 tibia vs 1.04 radius). Among FN aBMD and HRpQCT 
variables, the set of strongest predictors of fractures included Ct or Tb parameters according 
to fracture sites, and also FN BMD for hip, wrist, vertebral and rib fractures (table).Conclu-
sion: The associations between bone traits and fracture risk differs according to the site of 
fractures and of measurement (higher associations at the same sites), and according to the 
bone compartments (Ct vs Tb). Bone traits at central and peripheral sites provide comple-
mentary information to refine fracture risk at specific bone sites.

Disclosures: Emmanuel Biver, None
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Total Volumetric BMD at the Radius Is Associated with Major Osteoporotic 
Fractures Independently of Clinical Risk Factors and Femoral Neck 
BMD in Older Women *Daniel Sundh1, Lisa Johansson1, Dan Mellström1, 
Anna G Nilsson1, Mattias Lorentzon1. 1Geriatric Medicine, Department of 
Internal Medicine and Clinical Nutrition, Institute of Medicine, University of 
Gothenburg, Sweden, Sweden

Dual-energy x-ray absorptiometry (DXA) is the gold standard for diagnosing osteo-
porosis, but has low sensitivity to predict fracture. High-resolution peripheral quantitative 
tomography (HR-pQCT) is able to differentiate trabecular from cortical bone, measure bone 
microstructure, and could potentially improve fracture prediction. The association between 
HR-pQCT derived bone traits and fracture risk has only been investigated in a few smaller 
studies with limited number of fracture outcomes as well as in a large meta-analysis, con-
sisting of both men and women with a substantial age range. The aim of this large single 
center prospective study was to determine if HR-pQCT bone measurements can improve 
fracture prediction in older women.The Sahlgrenska University hospital Prospective Evalu-
ation of Risk of Bone fractures (SUPERB) is a population-based prospective study of 3028 
women between the age of 75 and 80 years, recruited from the greater Gothenburg area in 
Sweden. Clinical risk factors were obtained through validated questionnaires and BMD at 
the femoral neck was assessed by DXA. Bone geometry and microstructure were measured 
at the standard site (ultradistal) and at a more proximal section at 14% (distal) of the bone 
length on radius and tibia using HR-pQCT. Participating women were followed for a median 
of 3.6±1.5 years (median±IQR) and incident fractures were identified using digital x-ray 
archives. Associations between bone variables (cortical area, cortical volumetric BMD and 
cortical porosity, trabecular bone volume fraction, total volumetric BMD, finite element cal-
culated bone strength) and incident fractures were investigated using Cox proportional haz-
ard models.Total volumetric BMD measured at the ultradistal radius was the HR-pQCT bone 
variable most robustly associated with fracture. Every SD decrease was associated to an 
increased risk of non-vertebral (Hazard Ratio 1.53 [95% CI 1.32-1.77]), major osteoporotic 
(1.46 [1.26-1.68]), and hip fracture (1.53 [1.11-2.12]) independently of clinical risk factors 
(Table 1). After further adjustment for femoral neck BMD, total volumetric BMD remained 
associated with non-vertebral (1.33 [1.13-1.56]) and major osteoporotic fracture (1.28 [1.10-
1.49]) (Table 1).In conclusion, the total volumetric BMD predicted non-vertebral and major 
osteoporotic fractures independently of clinical risk factors and femoral neck BMD, indicat-
ing that fracture risk prediction could be improved using HR-pQCT.

Disclosures: Daniel Sundh, None
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Time Since Prior Fracture is Associated with Subsequent Fracture Risk: 
An Analysis of Real-World Data *Emese Toth1, Cesar Libanati1, Kristina 
Åkesson2, Anna Spångeus3, Östen Ljunggren4, Gustaf Ortsäter5, Jonas Banefelt5. 
1UCB Pharma, Belgium, 2Skåne University Hospital, Lund University, Sweden, 
3Linköping University Hospital, Sweden, 4Uppsala University, Sweden, 
5Quantify Research, Sweden

A history of fragility fracture (fx) is probably the most important risk factor for future 
fx. However, fractures cluster in time and the likelihood of subsequent fracture is highest 
in the 1–2 years immediately following fx.1 Therefore, we assess the impact of time since 
prior fx on subsequent fx risk in postmenopausal women with osteoporosis (OP), in a retro-
spective, observational, nationwide study.The Swedish National Patient Register was used to 
identify female patients (pts) aged 55–90 who had experienced a fx during the 5 years prior 
to, or on, the index date of 01Jan2014. Fragility fxs were identified using ICD-10 codes. For 
a fx to be defined as a new event a primary fx diagnosis was required. Hip fxs were only in-
cluded if diagnosed as inpatients. Pts with a diagnosis of Paget’s disease or malignancy were 
excluded. Prescription data were obtained from the Prescribed Drug Register, deaths were 
captured from the Cause of Death Register.Pts were followed for occurrence of new fx for 
24 months from index date, and cumulative incidence of fx from 0–12 and 0–24 months was 
calculated, accounting for the competing risk of death. Time since prior fx, in years, was as-
sessed both categorically and continuously, with the impact on subsequent fx risk estimated 
using multivariable Cox regression modelling (see table for model covariates).We identified 
131,440 women with previous fx in the 5 years prior to index date. Mean age was 72.7 years 
(SD 10.1 years). Most pts (75.8%) had 1 prior fx, mean (SD) time since most recent fx was 
2.3 (1.4) years, median 2.2 years.11,644 pts (8.9%) experienced a subsequent fx within 24 
months of index date (Table). In the continuous analysis, the risk of suffering a subsequent fx 
decreased with increasing years since prior fx: hazard ratio (HR)=0.95 (95% CI 0.94–0.97). 
Similarly, in the categorical analysis, pts who had their most recent fx in the last 2 years had 
a greater risk of fx compared to those whose most recent prior fx was 4–5 years before: 0–1 
year HR=1.17 (95% CI 1.10–1.24); 1–2 year HR=1.13 (95% CI 1.07–1.21) vs 4–5 years af-
ter most recent fx (Table).These data show that time since prior fx is an independent predic-
tor of new fx and verify the importance of a recent prior fx in the assessment of a pt’s fx risk.

Disclosures: Emese Toth, UCB Pharma, Other Financial or Material Support
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LB-1159
Abaloparatide is more effective than PTH in promoting bone gain under 
physiological conditions and in established Type 1 Diabetes in male mice 
*Serra Ucer Ozgurel1, Kevin McAndrews1, David Halladay1, Amy Yoshiko 
Sato1, Meloney Cregor1, Jessica Nelson2, Teresita Bellido 3. 1Department of 
Anatomy and Cell Biology, Indiana University School of Medicine, Indianapolis, 
IN, Roudebush Veterans Administration Medical Center, Indianapolis, IN, 
United States, 2Hematology/Oncology, Indiana University School of Medicine, 
Indianapolis, IN, United States, 3Department of Anatomy and Cell Biology, 
Indiana University School of Medicine, 2Department of Medicine, Division of 
Endocrinology, Indiana University School of Medicine, 3Roudebush Veterans 
Administration Medical Center, Indianapolis, IN, United States

Therapeutic approaches that prevent bone fragility induced by diabetes are needed. 
Earlier work demonstrated that administration of the 1-37 fragment of parathyroid hor-
mone related protein PTHrP that binds to the PTH 1 receptor (PTH1R) restored bone mass 
and strength in the preclinical murine model of established type 1 diabetes (T1D) induced 
by Streptozocin (STZ). Here, we compared the effect on T1D of equal molar doses (12 
pmoles/g/day) of hPTH (1-34) (PTH) and abaloparatide (ABL), PTH1R ligands and FDA 
approved bone anabolic agents. 12-wk old C57BL/6J male mice were injected with STZ 
(T1D) or placebo (C) and after 23 days diabetes was confirmed by blood glucose >250 
mg/dL. After 4 wks of established T1D, total and femoral bone mineral density (BMD) 
were decreased compared to C mice. C and T1D mice were then randomized by BMD into 
treatment groups and injected daily sc with PTH (50 ng/g/day), ABL (47.5 ng/g/day), or 
vehicle (veh). After 2 wks, neither PTH or ABL induced detectable changes in BMD in C 
mice, but both PTH1R ligands increased femoral and total BMD to a similar extent in T1D 
mice. After 4 wks, PTH and ABL increased femoral and total BMD in both C and T1D mice; 
but ABL was more effective than PTH. T1D mice remained diabetic and glucose intolerant 
after PTH/ABL treatment demonstrating that the bone benefit was not because T1D was 
resolved. Consistent with the BMD changes, T1D mice exhibited decreased cortical bone 
area at the femoral midshaft, as well as lower BV/TV and trabecular thickness in the distal 
femur measured by microCT. Mice treated with ABL exhibited higher cortical bone area 
and thickness as well as higher trabecular BV/TV and thickness compared to veh or PTH 
treated mice in both C and T1D conditions. Both PTH and ABL increased to similar extent 
circulating bone resorption marker CTX and bone formation marker P1NP in T1D after 2 
wks of treatment; however, only ABL sustained the increase in CTX and P1NP after 4 wks 
of treatment. Both PTH and ABL prevented the upregulation of Sost mRNA expression 
induced by T1D in bone. In contrast, only ABL increased cathepsin K, type 1 collagen, al-
kaline phosphatase, and osterix mRNA expression in bones of T1D mice. We conclude that 
at equal molar doses ABL is more effective than PTH in increasing bone mass and restoring 
the cortical and trabecular bone lost with diabetes, due to higher and longer lasting increases 
in bone remodeling.

Disclosures: Serra Ucer Ozgurel, None

LB-1160
Tendon Mechanical Property Degradation Associated With Osteoporosis: 
A Study In An Ovine Model *James Johnson1, Kirk McGilvray1, Jeremiah 
Easley1, Brad Nelson1, Eileen Hackett1, Ben Gadomski1. 1Colorado State 
University, United States

Introduction: Each year nearly a quarter million surgeries are performed to repair torn 
rotator cuff tendons; failure rates are reported up to 94%. Clinical studies have shown that 
these failure rates are correlated with bone mineral density, were osteoporotic patients are 
4.6x more likely to experience a repair failure. However, it remains unclear if osteoporosis 
has a significant effect on the viscoelastic properties of the tendon itself; thus, the purpose of 
this study was to determine if there was a correlation between osteoporosis and soft tendon 
degradation in a large animal model.Methods: Osteoporosis was established over a 4-month 
period in ten ewes (i.e., ovariectomy, low calcium diet, and cortical steroid injection). Be-
ginning at 4-months, the animals were given four weekly treatments of either saline (PBS) 
or bovine serum albumin (BSA) (administered intravenous; n = 5 animals per group). Sheep 
were sacrificed at 7 months post-ovariectomy. Nine shoulders obtained from unrelated stud-
ies were used as healthy controls. Non-destructive stress relaxation tests were performed at 
6% strain. Following testing μCT analysis of the humeral head was conducted.Results: The 
PBS and BSA tendons demonstrated a significant increase in percent relaxation as compared 
to the healthy tissues (41.7% (p=0.019), 34.5% for the PBS and BSA tendons, respectively), 
while also having reductions of 38% (PBS) and 23% (BSA) in the max force at peak stain. 
The μCT data showed that the PBS and BSA samples had a significant decrease in bone 
volume as compared to healthy samples (0.05 (p<0.1), 0.06 (p<0.01) for PBS and BSA, re-
spectively), as well as significant decreases in trabecular number and thickness. There were 
significant, strong correlations between the deleterious changes observed in the mechanical 
properties and the osteoporotic trabecular morphometry parameters (e.g., -0.52 Spearman 
rho coefficient (p=0.01) between percent relaxation and bone volume).Conclusions: These 
data indicate that systemic osteoporosis effects not only bone quantity, but also the tendon’s 
mechanical properties. The viscoelastic properties of the tendon were correlated with bone 
quality, further explaining the clinical observations between osteoporotic patients and in-
creased surgical failure rates of tendon repairs.Clinical relevance: Clinicians report a marked 
increase (463%) in the surgical failure of tendon repairs in patients with osteoporotic bone. 

Our data clearly demonstrates the deleterious changes in the viscoelastic responses of ten-
dons in a large animal model with osteoporosis. The ovine model of osteoporosis has previ-
ously exhibited translatability to the clinical milieu for examining bony problems. However, 
for the 1st time these data indicate that this research platform could also be an accurate 
model for further research into surgical methods, treatments, and therapies to improve the 
prognosis of torn rotator cuffs in osteoporotic patients.

Disclosures: James Johnson, None

LB-1161
A Brain-Dependent Osteogenic Factor Dramatically Enhances the Capacity 
of Skeletal Stem Cells to form Bone in Female Mice *Candice Herber1, Patrick 
Ventura1, Saul Villeda1, Holly Ingraham1, Thomas Ambrosi2, Charles Chan2, 
Nancy Lane3. 1University of Califoria, San Francisco, United States, 2Stanford 
University, United States, 3University of California, Davis , United States

Central and peripheral estrogen signaling act in concert to balance skeletal homeo-
stasis. New findings from our research group established that estrogen signaling through 
Estrogen Receptor Alpha (ERa) in the arcuate nucleus (ARC) of the hypothalamus is a ma-
jor gatekeeper that distributes energetic resources for reproduction and bone metabolism. 
ERa signaling in ARC Kisspeptin, Neurokinin-B, Dynorphin (KnDy) expressing neurons 
opposes the action of peripheral estrogen on bone mass by inhibiting bone formation in 
female mice. Using three distinct mouse models, genetic ablation of ERa in Kiss1/KnDy 
neurons elevated trabecular bone mass to 700% (~ 80% BV/TV) in female, but not male 
mice. This sex-dependent high bone phenotype is accompanied by a large expansion and 
commitment of adult skeletal stem cells (SSCs) to the bone and cartilage lineages without 
affecting mesenchymal stem cells (MSCs). To identify the mechanism underlying sex-de-
pendent changes in bone mass and cellular changes in (CD45-; TER119-; Tie2-; AlphaV+; 
Thy1-; C63-; CD105-; CD200-) SSCs, we used two independent approaches to establish the 
existence of a circulating brain-dependent osteogenic factor (BDOF) which stimulates new 
bone formation. We first utilized a parabiont mouse model and paired control wildtype and 
mutant (Esr1Nkx2-1Cre) females: followed changes in bone volume in the distal femur by 
in vivo ?CT imaging over a 9 wk period. The density in long bones of control females in-
creased dramatically after being surgically joined to mutants beginning as early as 3 wks. In 
contrast, bone density actually decreased in control parabionts. SSCs isolated from control 
femurs joined to mutants also showed an enhanced capacity for osteo- and chondrogenesis 
in culture. In our second experiment we used an in vivo transplant model. We implanted con-
trol bones into control or mutant females, and we observed a large increase in BV/TV after 
transplanting control distal femurs into 8 wk old mutant females with no changes observed 
in controls. Kidney capsules transplant studies of isolated control female SSCs into mutant 
females confirmed the existence of an osteogenic circulatory factor present in mutant female 
mice. Collectively, our data support the existence of a potent female-specific brain-depen-
dent anabolic bone factor that targets SSCs to expand and form bone. Ongoing efforts are 
underway to molecularly identify BDOF and then determine if this factor can bone mass in 
mouse models of osteoporosis in both sexes.

Disclosures: Candice Herber, None

LB-1162
FGF23 Promotes Disease Progression in 5/6-Nephrectomized Mice By 
WNK and Proinflammatory Signaling *Olena Andrukhova1, Nejla Latic1, 
Judith Radloff1, Svetlana Slavic1, Lukas Endler1, Sathish Murali1, Jessica Bayer1, 
Ute Zeitz1, Ulrike Pfeiffenberger1, Simone Tangermann1, Sabine Lagger1, Julia 
Wilflingseder1, Lukas Kenner1, Birgit Strobl1, Reinhold Erben1, Christoph 
Kornauth2, Rainer Oberbauer2, Dario Alessi3. 1University of Veterinary Medicine 
Vienna, Austria, 2Medical University Vienna, Austria, 3University of Dundee, 
United Kingdom

It is currently unclear whether elevated circulating fibroblast growth factor-23 (FGF23) 
causes maladaptive pathological effects in chronic kidney disease (CKD). Here, we an-
alyzed the pathophysiological role of FGF23 in an experimental CKD model. CKD was 
induced by 5/6 nephrectomy (5/6-Nx) in 3-month-old wild-type (WT) mice, vitamin D re-
ceptor (VDR) mutant mice, and Fgf23-/-/VDR?/? (Fgf23/VDR) compound mutant mice. 
All mice were maintained on a rescue diet enriched with calcium, phosphorus, and lactose 
to prevent secondary hyperparathyroidism in VDR mutant mice. Sham-operated (SHAM) 
mice served as controls. To examine the effects of acute FGF23 inhibition, WT 5/6-Nx mice 
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received a single dose of anti-FGF23 antibody (100 µg per mouse i.v.), 4 hours before nec-
ropsy. Interestingly, we found that Fgf23/VDR mutant mice were partially protected from 
5/6-Nx-induced hypertension, glomerular damage, renal fibrosis, and activation of with-no-
lysine kinase (WNK) signaling pathways in the kidney, relative to WT and VDR mutant 
5/6-Nx mice. Similarly, treatment of WT 5/6-Nx mice with anti-FGF23 antibody acutely 
downregulated renal phospho-WNK levels, CKD-induced activation of sodium transporters 
in the kidney, and serum sodium levels, 8 weeks post-5/6-Nx. A prospective study in CKD 
patients confirmed the association between serum intact FGF23 and renal WNK activa-
tion. Notably, prophylactic administration of the small molecule WNK signaling inhibitors 
closantel and WNK463 over 8 weeks after 5/6-Nx increased renal excretion of sodium and 
calcium, and improved renal function in CKD mice. However, both drugs failed to lower the 
elevated circulating intact FGF23 levels, and lacked a beneficial effect on the development 
of renal fibrosis in 5/6-Nx mice. Using RNA-Seq in WT mice treated with recombinant 
FGF23 together with acute anti-FGF23 antibody therapy in 5/6-Nx mice, we found that 
elevated FGF23 potently stimulates pro-inflammatory signaling in renal epithelium. In vitro 
experiments confirmed that FGF23 is able to directly induce pro-inflammatory JAK/STAT 
signaling in primary renal epithelial cells. In conclusion, our study identified FGF23 as rel-
evant disease-modulating factor in CKD progression, driving WNK and pro-inflammatory 
signaling pathways in the kidney. FGF23-driven WNK activation may contribute to volume 
overload, hypertension, and hypercalcemia, whereas FGF23-mediated JAK-STAT activation 
may fuel the fire of inflammation and peritubular fibrosis in CKD.

Disclosures: Olena Andrukhova, None

LB-1163
Inhibition of FGFR signaling partially rescues osteoarthritis in mice 
overexpressing high-molecular-weigh FGF2 *Liping Xiao1, Donyell 
Williams1, Marja Hurley1. 1UConn Health, United States

Humans with X-linked hypophosphatemia (XLH) and Hyp mice, the murine homolog 
of the disease, develop severe osteoarthropathy (OA) whose etiology is not fully defined. 
Studies have also shown that Fibroblast growth factor 2 (FGF2) is a key regulatory growth 
factor in OA. Although there are multiple FGF2 isoforms, there are limited studies on the 
role of specific FGF2 isoforms in joint degradation. Mice overexpressing the high molec-
ular weight FGF2 isoforms in osteoprogenitors (HMWTg mice) phenocopy Hyp mice and 
XLH subjects and Hyp mice overexpress the HMWFGF2 isoforms in osteoblasts and os-
teocytes. Given that Hyp mice and XLH subjects develop OA we examined and reported 
that HMWTg mice also develop OA that worsens with age. Since HMWTg mice developed 
spontaneous OA with thinning of subchondral bone, decreased articular cartilage thick-
ness, increased degradative enzymes with increased FGF receptors and fibroblast growth 
factor 23 compared with VectorTg mice; we examined whether in vivo FGF receptor tyro-
sine kinase inhibitor BGJ398 (BGJ) would modulate development of the OA phenotype in 
HMWTg mice. Twenty-one days old Vector and HMWTg mice were treated with Vehicle 
(HCL 3.5 mM, DMSO 5%) or BGJ398 (2 mg/kg) sq daily for 12 weeks. 3D renderings of 
microCT show abnormal contour and erosion of the subchondral surface in the HMWTg 
vehicle-treated group, whereas BGJ treatment resulted in a phenotype resembling that of 
the Vector groups (Fig. 1A). Sagittal microCT images reveal irregular shape and thinning of 
the subchondral bone with decreased trabeculae number and thickness within the epiphyses 
of HMWTg vehicle treated knees, which was partially rescued following BGJ treatment 
(Fig. 1B). Morphometric parameters calculated from microCT of the epiphyses indicated 
decreased BV/TV and Tb.Th and Tb.N and increased Tb.Sp in HMWTg vehicle-treated 
group, compared with Vector vehicle-treated epiphyses, which were partially normalized 
with BGJ. Articular cartilage thickness was decreased in HMWTg vehicle-treated mice, and 
was restored to the cartilage thickness of Vector mice in the HMWTg BGJ-treated group 
(Fig. 1C). Increased OA degradative enzyme MMP13 in HMWTg vehicle treated joints 
was reduced after BGJ treatment (Fig. 1D). This study demonstrates that overexpression of 
the HMWFGF2 isoforms in preosteoblasts results in catabolic activity in joint cartilage and 
bone that leads to osteoarthropathy that can be partially rescued by FGF receptor inhibitor.

Disclosures: Liping Xiao, None

LB-1164
A NaPi2a-selective inhibitor improves hyperphosphatemia in Fgf23-null and 
CKD mice *Hiroshi Saito1, Monica Reyes1, Harald Jüppner1. 1Massachusetts 
General Hospital and Harvard Medical School, United States

Background: The sodium-dependent phosphate co-transporters 2a and 2c (NPT2a and 
NPT2c) are solute-carriers located on the apical membrane of the proximal tubules that reab-
sorb glomerular-filtered phosphate thus contributing critically to phosphate (Pi) homeosta-
sis. Expression of the transporters is regulated by parathyroid hormone (PTH) and Fibroblast 
Growth Factor 23 (FGF23). Consequently, inactivating mutations in FGF23, GALNT3, or 
KLOTHO lead to tumoral calcinosis because of increased tubular Pi reabsorption resulting 
in hyperphosphatemia. Furthermore, multiple lines of evidence indicate that elevated plasma 
Pi levels and FGF23 excess directly and independently contribute to the increased risk for 
cardiovascular mortality and morbidity in patients with chronic kidney disease (CKD).Meth-
ods: 32P uptake was measured in opossum kidney (OK) cells treated with vehicle, PTH, or 
a recently described NPT2a-selective small molecule inhibitor, PF-06869206. This com-
pound was given by oral gavage (50-600 mg/kg) to wild-type mice, to mice lacking either 
Npt2a, Npt2c, or Fgf23, and to mice with folic acid-induced AKI or adenine-induced CKD. 
Plasma Pi levels were measured at different time points after PF-06869206 administration, 
along with urinary Pi and creatinine.Results: In OK cells, PF-06869206 reduced 32P uptake 
dose-dependently by up to 64.5±2.0%, which is similar to the maximal inhibition of 32P 
uptake after treatment with PTH(1-34); half-maximal inhibition was observed at 3.9±1.6 µM 
and 4.3±1.2 nM, respectively. Oral administration of PF-06869206 to mice was well-toler-
ated and elicited a dose-dependent increase in fractional Pi excretion. In wild-type mice, the 
urinary Pi excretion index increased after a single oral dose of PF-06869206 (300 mg/kg) 
from 20.0±3.4 to 121.5±15.5 thus reducing plasma Pi levels by approximately 3.0 mg/dl. 
These changes were indistinguishable from those observed in animals lacking Npt2c, while 
no changes were observed in Npt2a-null mice. Furthermore, in Fgf23-null mice a single dose 
of the NPT2a inhibitor (200 mg/kg) increased urinary Pi excretion by approximately 4-fold, 
which reduced plasma Pi levels from 15.8±0.8 to 11.6±0.5 mg/dl. Likewise, treatment with 
PF-06869206 increased urinary Pi excretion in mice with AKI and CKD thereby reducing 
plasma Pi levels.Conclusions: The selective pharmacological inhibition of NPT2a holds 
promise as a novel therapeutic option for genetic and acquired hyperphosphatemic disorders.

Disclosures: Hiroshi Saito, None

LB-1165
Improvements in adolescent bone persist three years after resistance 
training intervention *Tamara Scerpella1, Jill Thein-Nissenbaum1, Stephanie 
Kliethermes1, Deena Weiss2. 1University of Wisconsin, United States, 2none, 
United States

Introduction:Mechanical loading prior to maturity may increase bone accrual and 
enhance peak bone mass. However, evidence of prolonged benefit following cessation of 
an adolescent training program is sparse. The purpose of the present study is to evaluate 
maintenance of skeletal benefits three years after cessation of a 2-year school-based resis-
tance-training program.Methods:Middle-school girls participated in a resistance training 
program embedded in physical education (PE) classes during the 2011-12 and 2012-13 
school years. Effort groups (LO and HI) were identified by observation. Controls (CON) par-
ticipated in standard PE classes. Baseline (BL) and follow-up (FU) assessments at 6, 18 and 
54 (FU3) months included densitometry, strength testing, anthopometry, and questionnaires 
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assessing nutrition, physical maturation, and non-intervention physical activity (PA). Multi-
variable models analyzed bone outcomes as change from BL for CON versus LO and HI, ac-
counting for height, gynecologic age, fat mass and PA.Results:Sixty-eight girls (23 CON, 20 
LO, 25 HI) were 11.6 +/- 0.3 years at BL. 47 participants underwent FU3 assessment: CON 
(n=17), HI (n=16), LO (n=14). After adjusting for height, gynecologic age, fat mass and PA, 
girls in HI had greater gains from BL to FU3 in sub-head BMC (p=0.02), arm bone mass 
(p=0.02), leg bone mass (p=0.01), neck BMD (p=0.003), neck BMC (p=0.002), L3 BMD 
(p=0.002), and L3 BMC (p=0.007), compared to CON. There were no differences between 
LO and CON for BL to FU3 adjusted gains. Bone parameters were 3.3-5.6% greater in HI vs. 
CON at final FU, except for hip section modulus and PA L3 BMAD (adjusted least-square 
means, p<0.05). Conclusion:Adolescent girls who exerted high effort in a school-based re-
sistance-training program maintained skeletal benefits three years after program completion.

Disclosures: Tamara Scerpella, None

LB-1166
Trabecular-Cortical Interface Surface Area Metric (iSAM): an Intuitive 
& Novel Whole Bone Morphological Parameter That Strongly Correlates 
with Finite Element Predicted Stiffness of Clinical HR-pQCT Scans *Samuel 
Robinson1, X. Edward Guo1. 1Columbia University, United States

Osteoporosis and associated fragility fractures continue to plague the US, costing an 
estimated $19 billion annually1 and providing an alluring target for new and varying drug 
treatments. Diagnoses rely largely on dual x-ray absorptiometry, but shortcomings of this 
method have been well documented2. Preclinical µCT and clinical HR-pQCT studies from 
our lab and others have shown numerous morphological features in both cortical3 and tra-
becular4 bone can play a critical role in total bone strength. It follows that the connections 
and interaction between these unique structures is also important, but to our knowledge have 
not been well considered. We herein quantify the trabecular-cortical interface surface area 
metric (iSAM), correlate values with finite element (FE) derived stiffnesses, and compare 
with a basic, established CT metric: bone volume fraction (BV/TV).A subset of first genera-
tion HR-pQCT scans taken at the distal radius and tibia (n=34, each) from an ongoing study 
in our lab was analyzed. iSAM values calculated using included software (IPL, Scanco) were 
plotted against whole bone and trabecular compartment stiffnesses generated from standard 
FE models. Linear best-fit coefficients of determination (R2) were calculated for iSAM and 
BV/TV. A significant correlation was found between iSAM and trabecular stiffness at both 
the radius (R2=0.66) and tibia (0.84), with considerably higher correlation than BV/TV at 
the tibia (0.64). Correlation to whole bone stiffness was similar for iSAM and BV/TV at the 
tibia, while BV/TV provided a better estimate in the radius. A combined model using BV/
TV and iSAM resulted in only modest increases in R2 values, but the correlation between 
the two was not particularly striking (0.66 tibia, 0.58 radius, 0.40 pooled), and incorporating 
readily accessible cortical metrics may prove more fruitful. Notably, in pooled data BV/TV 
vs. stiffness plots showed clearly discontinuous trends for radii and tibiae, whereas iSAM vs. 
stiffness plots showed continuous, monotonic relationships, with a particularly strong power 
fit for the trabecular stiffness (0.94) and solid linear fit for the whole bone stiffness (0.85). 
As FE models continue to improve at assessing mechanical competency in bone, simple and 

accessible metrics that correlate with these advanced analyses may allow for an accelerated 
and more widespread clinical impact.1. Nat. Osteoporosis Found., 2015; 2. Nazarin et al., 
2009. 3. Ural et al., 2007; 4. Liu et al., 2009

Disclosures: Samuel Robinson, None

LB-1167
Compared with Daily Teriparatide, Cycles of Teriparatide and Raloxifene 
Favorably Influence Hip BMD and Cortical Thickness While Comparably 
Increasing Spine BMD *Heenam Goel 1, Diane Krueger 2, Gretta Borchardt 3, 
Neil Binkley 3. 1Division of Endocrinology, University of Wisconsin , United 
States, 2Osteoporosis Research Program , United States, 3Osteoporosis Research 
Program, United States

There is no cure for osteoporosis; better medications or different approaches with cur-
rent agents are needed. We hypothesized that initial formation stimulation by teriparatide 
(TPD) promptly followed by modest resorption suppression with raloxifene (RLX) when 
cyclically repeated may allow ongoing formation without concomitant increased resorp-
tion. Additionally, as TPD might initially adversely affect hip BMD/strength by increasing 
cortical porosity such effects may be mitigated by a cyclic approach. The purposes of this 
6-mo pilot study were to evaluate cyclic TPD/RLX compared to continuous TPD on BMD, 
trabecular bone score (TBS) and hip parameters assessed by 3D modeling.In this study, 
postmenopausal osteoporotic women (n = 26) were randomized to open-label TPD 20 mcg 
daily or alternating cycles of TPD for 1 mo followed by 1 mo of daily RLX 60 mg. L-spine 
and proximal femur BMD was measured at baseline, 3 and 6 months by DXA and at the 
L-spine by QCT at baseline and 6 mo. To replicate opportunistic CT, elliptical regions of 
interest were placed in L1 and Hounsfield units (HU) recorded. L-spine TBS and hip cortical 
and trabecular bone was assessed on DXA images (iNsite and 3D Shaper respectively). 
Baseline group comparisons were performed by unpaired T-test with change over time eval-
uated by repeated measures ANOVA.Participant mean age, BMI and lowest T-score was 
67.0 years, 26.0 kg/m2 and -2.7; no between group differences in demographics, serum 
chemistries, 25(OH)D or DXA BMD were observed. DXA and CT data are noted in Table 
1. L-spine BMD increased with TPD or cyclic Rx as measured by DXA, qCT or HU with 
no between group difference. Similarly, proximal femur trabecular vBMD increased with no 
between group difference. Hip surface density declined in the TPD group. Cyclic therapy 
produced beneficial between group differences in total femur BMD and cortical thickness.In 
conclusion, compared to continuous TPD, cyclic therapy produced comparable spine BMD 
increase and favorable effects on total femur BMD and cortical thickness. In addition to the 
apparent fiscal benefit of cyclic therapy, this approach could potentially be valuable for those 
at very high hip fracture risk. Further evaluation of cyclic osteoporosis treatment approaches 
is indicated. Finally, the L1 HU change observed was comparable to that demonstrated by 
formal vBMD measurement suggesting potential clinical utility to detect change over time 
with opportunistic CT measurements.
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Disclosures: Heenam Goel , None

LB-1168
Long-term effects of calcium supplementation on abdominal aortic 
calcification in older women: analysis of a 5-year double-blind randomized 
controlled trial *Joshua Lewis1, Jonathan Hodgson1, Wai Lim2, Kun Zhu2, 
Richard Prince2, John Schousboe3, Elizabeth Byrnes4, Richard Woodman5, Peter 
Thompson6, Douglas Kiel7. 1Edith Cowan University, Australia, 2University of 
Western Australia , Australia, 3Park Nicollet Osteoporosis Center and Institute 
for Research and Education, United States, 4PathWest, Sir Charles Gairdner 
Hospital, Australia, 5Flinders University, Australia, 6Sir Charles Gairdner 
Hospital, Australia, 7Hinda and Arthur Marcus Institute for Aging Research, 
Hebrew SeniorLife, United States

Many older individuals cannot reach recommended intakes of calcium through the diet 
alone and take calcium supplements with or without vitamin D. Concerns have been raised 
that these supplements increase the risk of future myocardial infarction (MI), possibly by 
increasing arterial calcification, a recognized risk factor for MI. Using data from the Calcium 
Intake Fracture Outcome Study, a 5-year double-blind, placebo controlled trial of 1.2g of 
elemental calcium in the form of calcium carbonate of 1,460 older women over 70 years, 
our objective was to determine if calcium supplements increased progression of abdominal 
aortic calcification (AAC) compared to placebo. Lateral spine images captured at the time of 
bone density testing were scored using the AAC24 semi-quantitative method, by an experi-
enced investigator (JS) blinded to the clinical data. The cohort was the 904 women assigned 
to placebo or calcium who had valid assessments for AAC24 in 1998-1999 (baseline) and 
2003-2004 (end of trial). At baseline the mean age of the women was 74.9 ± 2.6 years and 
the median and interquartile range [IQR] of AAC24 was 2 [0-4]. There was no difference in 
the change in the AAC24 scores in the intention to treat analysis or the per protocol analysis 
(n=626 participants taking 80% or more of their tablets) between the calcium group vs. 
placebo (Table 1). These findings were similar after adjustment for age, dietary calcium and 
other cardiovascular risk factors (p-difference 0.659 and 0.464, respectively). When looking 
at secondary outcomes, those women with an AAC24 progression of 2 or greater 301/904 
(33.3%) there was no difference between groups in the intention to treat (calcium 34.3% vs 
placebo 32.3%, Fisher’s exact p-value=0.572) or the per protocol analyses (calcium 37.0% 
vs placebo 30.5%, p-value=0.091). Similar null results were seen in women with severe 
AAC (AAC24 >5) at baseline. In women with no AAC at baseline (AAC24=0, n=180) that 
developed any AAC (AAC24 progression ≥1, n=51) there was no difference between groups 
(calcium 21.7% vs placebo 34.0%, p-value=0.071), however in those that took 80% or more 
of their tablets, fewer women randomized to calcium supplements developed AAC (calcium 
23.0% vs placebo 42.4%, p-value=0.032). In conclusion, this study using data from a large 
randomized controlled trial did not identify evidence that long-term calcium supplementa-
tion increases the development or progression of abdominal aortic calcification.

Disclosures: Joshua Lewis, None

LB-1169
Treatment with zoledronic acid subsequent to treatment with denosumab 
*Anne Sophie Sølling1, Torben Harsløf1, Bente Lomholt Langdahl1. 1Aarhus 
University Hospital, Denmark

Purpose: Denosumab (DMAB) decreases bone resorption and fracture risk. After dis-
continuation, however, bone resorption increases, bone mass is lost and fractures have been 
reported. The aim of the study was to investigate if infusion of zoledronic acid (ZOL) could 
prevent increases in bone turnover and bone loss in patients previously treated with DMAB 
and if the timing of the first infusion of ZOL is important. Methods:The study was a 2-year 
randomized, open label, interventional study in patients with osteopenia after DMAB treat-
ment for an average of 4.6 years. ZOL was administrated 6 months (6M group, n=20) or 
9 months (9M group, n=20) after the last DMAB injection or when bone turnover was in-
creased (OBS group, n=20). Patients in the OBS and the 9M groups were monitored monthly 
and if s-carboxy-terminal collagen crosslinks (s-CTX) increased > 1.26 ug/l (50% above the 
range for postmenopausal women and elderly men) or if a patient suffered a fragility verte-
bral or hip fracture, ZOL was administered. DXA was performed after 3 months in the OBS 
group, and if BMD decreased > 5%, ZOL was administered. The patients were monitored 
with DXA 6, 12 and 24 months after treatment. ZOL was re-administered if BMD decreased 
> 5% or if s-CTX increased > 1.26 ug/l. We report the analysis of the outcome 12 months 
after the initial ZOL. The study is ongoing.Results: A total of 60 postmenopausal women and 
men, mean age 67.7 (range 51-85) years were enrolled in the study. In the OBS group 1, 2, 
6, 1 and 0 patients fulfilled the CTX or BMD criteria for treatment 1, 2, 3, 4 and 5 months 
after baseline. The remaining 10 patients were treated 6 months after baseline according to 
protocol. In the 9M group 2 patients fulfilled the CTX criteria at month 2. Nineteen patients 
(32%) fulfilled the criteria for re-retreatment during the follow-up. Twelve months after 
ZOL BMD was decreased at the lumbar spine by 4.8+/-0.7%, 4.2+/-1.1%, and 4.9+/-1.4% 
in the 6M, 9M and OBS groups, respectively (p<=0.006 for all without differences between 
groups) and at the total hip BMD by 2.6+/-0.5%, 3.3+/-0.8%, and 3.8+/-0.9% in the 6M, 
9M and OBS groups, respectively (p<=0.001 for all without differences between groups). 
Mean CTX was within the postmenopausal reference range 6 and 12 months after the initial 
treatment in all 3 groups. Conclusion: Treatment with ZOL irrespective of the timing did not 
fully prevent loss of BMD in patients with osteopenia.

Disclosures: Anne Sophie Sølling, None

LB-1170
Effect of denosumab on falls, muscle strength and function in community 
dwelling older adults *Steven Phu1, Ebrahim Bani Hassan1, Sara Vogrin1, Ahmed 
Al Saedi1, Gustavo Duque1, Ben Kirk2. 1Australian Institute for Musculoskeletal 
Science, The University of Melbourne, Australia, 2Australian Institute for 
Musculoskeletal Science, Liverpool Hope University, United Kingdom

Background: With the overlapping of risk factors between osteoporosis and sarcopenia, 
and evidence of a ‘crosstalk’ between bone and muscle, there may be potential for osteo-
porosis medications to have secondary effects on muscle. Indeed, the FREEDOM Study 
(denosumab (Dmab) vs. placebo) reported a significant reduction in falls in the Dmab group, 
although mechanisms explaining this effect remain unknown. This study aimed to determine 
the effects of Dmab on muscle strength, function and balance in community-dwelling older 
adults.Methods: 79 community-dwelling older adults (≥65 years) presenting with a high 
risk of falls and/or fractures from western Melbourne, Australia participated in this study. 
Falls and fracture history was recorded, and the following assessments performed: handgrip 
strength, gait speed, Short Physical Performance Battery (SPPB), timed up and go (TUG), 
four square step test (FSST) and posturography. Fear of falling was subjectively assessed us-
ing the Falls Efficacy Scale International (FES-I) and Activities-specific Balance Confidence 
scale (ABC). Participants were prescribed either Dmab (N=51) or zoledronic acid (ZOL) 
(N=28) following local Australian guidelines, with a 6-month follow-up where assessments 
were repeated.Baseline characteristics for Dmab and ZOL groups were compared using rank 
sum test and Fisher’s exact test. Paired samples t-test was used to evaluate the changes over 
time, while ANCOVA was used to compare the effect of Dmab and ZOL. Presented are mean 
changes with 95% confidence intervals.Results: The proportion of females was higher in 
Dmab (86%) compared to ZOL (64%) with similar median age of 80 years (71,84) in Dmab 
and 77.5 (74,81) in ZOL. Groups were balanced on other baseline characteristics. At the 
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6-month follow up, the Dmab group improved gait speed by 0.06m/s (0,0.1 p=0.041). Time 
to complete the TUG and FSST improved by 1.7 sec (-3.4,-0.1 p=0.041) and 1.7 sec (-2.7,-
0.6 p=0.003) respectively. Fear of falling declined in FES-I by 3.1 points (-5.5,-0.8 p=0.01) 
and improved in ABC by 7.8% (1.0,14.6 p=0.025). Trend towards significant improvements 
were found for SPPB score of 1.1 points (-0.04,2.3 p=0.058) and limits of stability 11.9 cm2 
(-0.4,24.3 p=0.058).Conclusion: Dmab displayed a positive effect in improving balance, 
function and fear of falling, which may explain its anti-fall efficacy. Further studies should 
be conducted in larger trials to clarify these effects and potential mechanisms.

Disclosures: Steven Phu, None
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FRI-1
Changes in Cortical Porosity and Bone Strength Through Four Years of 
rhPTH(1-84) Therapy in Hypoparathyroidism *Natalie Cusano1, Mishaela 
Rubin2, John Williams2, Sanchita Agarwal2, Rukshana Majeed2, Beatriz 
Omeragic2, John Bilezikian2, Gaia Tabacco3, Yu-Kwang Donovan Tay4. 1Lenox 
Hill Hospital, United States, 2Columbia University Medical Center, United 
States, 3University Campus Bio-Medico, Italy, 4Singapore General Hospital, 
Singapore

Hypoparathyroidism is characterized by low bone turnover, above average areal bone 
mineral density, and abnormal structural indices by bone biopsy. We previously reported that 
with conventional therapy, patients with hypoparathyroidism have altered skeletal parame-
ters with very low cortical porosity using high resolution peripheral quantitative computed 
tomography (HRpQCT, Scanco Medical) of the distal radius and tibia. We previously pre-
sented data regarding the effects of rhPTH(1-84) on microstructural indices by HRpQCT, 
demonstrating decreased total and cortical volumetric bone density at both the radius and 
tibia through 4 years of treatment. Other important elements of skeletal integrity are cortical 
porosity and bone strength, the focus of this report. The data are presented in comparison 
to baseline after 4 years of rhPTH(1-84) for 33 hypoparathyroid patients. There were 24 
women/9 men; age 47 ± 14 (SD) years; etiology: 19 postsurgical, 14 idiopathic; median 
duration of hypoparathyroidism 6 years [3, 17]. Baseline serum calcium was 8.7 ± 1 mg/dL 
with undetectable PTH. Hypoparathyroid subjects were compared to previously published 
normative data from the Canadian Multicentre Osteoporosis Study (CaMos) (Burt LA, et al. 
J Bone Miner Res 2016;31:2041-47) to generate Z-scores. A linear mixed model approach 
was used, controlling for effects of age, gender, and disease duration.At baseline, the patients 
with hypoparathyroidism had low cortical porosity compared to normative values (Z-scores 
-2.07 and -2.54 at the radius and tibia, respectively; Table 1). Cortical porosity increased 
significantly at both sites 4 years after rhPTH(1-84) (+88.5% and +23.1% at the radius and 
tibia, respectively). Despite levels closer to normal, cortical porosity remained lower than 
normative controls. Failure load, determined by finite element analysis, in hypoparathyroid 
subjects was higher than normative values at baseline (Z-scores +1.92 and +1.33 at the ra-
dius and tibia, respectively). While values declined significantly with treatment, failure load 
remained above normal (Z-scores +1.71 and +1.17 at the radius and tibia, respectively).The 
results provide important new insights into the actions of rhPTH(1-84) to improve skeletal 
microstructure while maintaining above average bone strength.

Disclosures: Natalie Cusano, Shire/Takeda, Consultant, Shire/Takeda, Speakers’ Bureau

FRI-2
In vivo detection of vasculature and fat within cortical bone pores: a 
validation study *Brian Leahy1, Barbara Garita1, Po-Hung Wu1, Gabrielle 
Joseph1, Misung Han1, Roland Krug1, Thomas Link1, Galateia Kazakia1. 1UCSF, 
United States

Increased cortical porosity results in decreased bone strength and elevated fracture 
risk. Despite the biomechanical importance of porosity, pore expansion mechanisms are 
unknown. We hypothesize that characterizing pore content will elucidate biological factors 
driving pore space expansion. Currently, pore content imaging is limited to destructive tech-
niques (i.e. histology). In vivo pore content imaging would allow for longitudinal assess-
ment of pore development, and thus inform understanding of cortical bone pathology.The 
aim of this study was to develop and validate a technique for in vivo detection of corti-
cal pore content. Our approach combines two complementary in vivo imaging techniques. 
Magnetic resonance imaging (MRI) is used to acquire water-suppressed (WS) and non-WS 
scans. Because the WS scans reduce signal from blood vessels, these can be computationally 
subtracted from the non-WS scans to reveal a “bright spot” map of vessels within pores. 
By comparing this vessel map with a pore map produced via high resolution peripheral 
QCT (HR-pQCT), we distinguish between fat-filled and vessel-filled pores. The results of 
this pore content identification process were validated against bright field histology in four 
cadaver tibia samples. Tibias were imaged using HR-pQCT (Scanco XtremeCT, 82μm iso-
tropic voxels, 60kVp source potential, 900μA tube current, 100ms integration time) and MRI 
(3T MR750w scanner, 2D T1-weighted FSE sequence, with 1mm slice thickness, 512x512 
matrix, 9cm FOV, and 800/12ms TR/TE). HR-pQCT and MRI data were spatially registered 
(FSL). The morphology and location of cortical pores were determined through established 
HR-pQCT image analysis techniques. Pore content was analyzed using the MRI subtraction 
process; pores containing vessels were identified as bright spots while pores containing fat 
were dark after subtraction. Signal intensity differences between WS and non-WS MR data 
were quantified for all pores. General Estimating Equations were used to assess whether sig-

nal intensity differences could differentiate vessel-filled from fat-filled pores. Pore content 
was verified via histology.Significant differences in signal intensity were observed between 
WS and non-WS MRI scans in locations which corresponded to vessel-filled pores on his-
tology (p<0.0001), while no differences were observed in pores containing fat, confirming 
that vessel-filled pores can be distinguished from fat-filled pores using in vivo imaging tech-
niques.

Disclosures: Brian Leahy, None

FRI-3
An Overview of the Etiology, Clinical Manifestations, Management 
Strategies, and Complications of Hypoparathyroidism from the Canadian 
National Hypoparathyroidism Registry *Yousef Alalawi1, Hajar Abu Alrob 1, 
Haniah Shaikh2, Manoela Braga2, Zubin Punthakee2, Rafik El Werfalli 2, J.E.M. 
Young2, Aliya Khan2, Adam Millar 3, Muhammad Shrayyef3, Susan Teschke 3, 
Heather Zariffeh 4, Iman M’Hiri4, Tayyab Khan 5, Adam Waldbilling6. 1McMaster 
University, Canada, 2McMaster University , Canada, 3University of Toronto , 
Canada, 4Bone Research and Education Centre, Canada, 5LCM , Canada, 
6CHEO, Canada

The Canadian National Hypoparathyroidism Registry (CNHR) was formed in 2014 
following approval by the McMaster University Ethics Review Board.Objectives:Identify 
presenting symptoms of HypoPTH.Evaluate current treatment practices in Canada.Assess 
differences in presentation based on etiology of HypoPTH.Compare parameters of calcium 
homeostasis amongst those with complications of nephrolithiasis or nephrocalcinosis versus 
those without complications.Assess fracture risk in patients with HypoPTH.Material and 
Methods: 125 patients aged >18 years registered in the CNHR were reviewed as per the 
following inclusion criteria:1. Chronic HypoPTH (low PTH in the presence of low serum 
calcium total or ionized below reference range for at least 6 months prior to enrolment).2. 
HypoPTH (including post-surgery) requiring calcium/calcitriol replacement (total or ionized 
calcium level for at least 6 months prior to enrolment).3. Pseudohypoparathyroidism with 
elevated PTH and low serum calcium (total or ionized), normal vitamin D, and hyperphos-
phatemia were included.Etiology, clinical presentation, biochemical profile, management 
strategies, markers of skeletal health including fractures, bone mineral density, fracture risk 
and complications including nephrolithiasis/nephrocalcinosis, and basal ganglia calcifica-
tion were reviewed.Results: Most patients (73%) had postsurgical hypoparathyroidism, fol-
lowed by idiopathic/autoimmune disease (25%) and pseudohypoparathyroidism (2%). The 
mean age of onset was 40.9 years, with mean duration of follow-up of 4 years. All patients 
were taking calcium supplements (100%); calcitriol was taken by 80.3% and 6 patients 
were on PTH. Nephrolithiasis or nephrocalcinosis was present in 22.9% of patients despite 
a mean calcium phosphate product <4.4 mmol2/L2. Basal ganglia calcification was present 
in 8 of the 33 patients reviewed. Hospitalization was required in 43 of the 125 patients for 
symptoms of hypocalcemia or hypercalcemiaConclusion:1. HypoPTH is associated with a 
significant disease burden and leads to hospitalization in a large number of patients.2. Renal 
complications were present in 22.9% of treated patients despite a calcium phosphate product 
in the desired range (<4.4 mmol2/L2). The ideal calcium phosphate product needs to be 
reconsidered. Serum phosphate was higher in individuals with nephrocalcinosis or neph-
rolithiasis. 3. Fracture risk was low in the absence of traditional osteoporosis risk factors.

Disclosures: Yousef Alalawi, None
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FRI-5
Clinical, Biochemical and Radiological Profile of Normocalcaemic 
Hyperparathyroidism: a Multicentric Cross-Sectional Evaluation *Anda 
Mihaela Naciu1, Gaia Tabacco1, Daria Maggi1, Luca D’Onofrio1, Silvia 
Briganti1, Nicola Napoli1, Paolo Pozzilli1, Silvia Manfrini1, Andrea Palermo1, 
Stefania Falcone2, Andrea Fabbri2, Assunta Santonati3, Domenico Castellitto4, 
Alessandro Casini4, Roberto Cesareo4, Diana Lelli5, Claudio Pedone5. 1Unit of 
Endocrinology, University Campus Bio-Medico, Italy, 2Unit of Endocrinology 
and Metabolic Diseases, CTO A. Alesini Hospital, University Tor Vergata, 
Italy, 3Department of Endocrinology, San Giovanni Addolorata Hospital, Italy, 
4Thyroid and Metabolic Bone Diseases Center, Santa Maria Goretti Hospital, 
Italy, 5Unit of Geriatric, University Campus Bio-Medico, Italy

The clinical aspects of normocalcaemic hyperparathyroidism (NHPT) have been eval-
uated in different cohorts but the interpretation of these findings is confounded by differing 
methods used to rule out secondary hyperparathyroidism and by the small sample size. We 
aimedto assess the clinical, biochemical and radiological profile of NHPT in comparison 
with primary hyperparathyroidism (PHPT) and control subjects.In a multicentric cross-sec-
tional study, we enrolled patients with NHPT and PHPT diagnosed according to criteria of 
the “Fourth International Workshop of Asymptomatic Hyperparathyroidism”. Body mass 
index (BMI) and age matched control subjects were consecutively recruited. All patients 
underwent a biochemical examination including calcium-phosphorus metabolism and bone 
turnover markers. We assessed the lumbar spine, total hip, femoral neck, and non-dominant 
forearm bone mineral density (BMD) and the trabecular bone score (TBS). Morphometric 
vertebral fracture (VF) were assessed by DXA scan. From December 2016 to July 2018, 
we identified 47 patients with NHPT, 41 with PHPT and 39 controls. All study groups had 
no significant differences in terms of age, BMI and kidney function. 31% of NHPT and 
12% of PHPT patients fulfilled the criteria for asymptomatic hyperparathyroidism. NHPT 
patients had significantly higher PTH and 25(OH) Vitamin D levels (p<0.001) and lower 
Ca*P(p<0.001) than controls. Compared to PHPT, NHPT group had significantly higher 
25(OH) Vitamin D levels (P=0.016). Bone turnover markers in NHPT group were not statis-
tically different in comparison to controls and PHPT. We did not find any significant differ-
ences between the three groups in terms of lumbar spine and femoral neck BMD. NHPT pa-
tients had a similar radial BMD compared to control group, while PHPT patients had a lower 
radial BMD compared to both NHPT and control group (0.563+/-0.078 vs 0.605+/-0.08 g/
cm2,P=0.031, and 0.620+/-0.065 g/cm2,P<0.05). No significant differences in TBS between 
the three groups have been founded. Using the control group as the reference, after adjust-
ment for age, radial, total femoral and lumbar BMD, NHPT participants had no increased 
risk of fractures (OR 1.27,95% CI 0.44-3.81), while PHPT subjects had a five-fold-increase 
in risk (OR 6.86,95% CI 2.18-23.98).Our study described the biochemical and radiological 
characteristics of the largest cohort of NHPT subjects. Our findings suggest that the profile 
of NHPT subjects is closer to control one.

Disclosures: Anda Mihaela Naciu, None

FRI-8
Hypophosphatemic osteomalacia induced by long-term low-dose adefovir 
dipivoxil: Clinical characteristics of 140 cases *Jiao Zhao1, Zhe Wei1, Zhen-lin 
Zhang1. 1Metabolic Bone Diseases and Genetic Research Unit, Department of 
Osteoporosis and Bone Diseases, Shanghai Jiao Tong University Affiliated Sixth 
People’s Hospital, China

ObjectiveTo summarize the clinical characteristics of 140 cases with adefovir dipiv-
oxil-induced hypophosphatemic osteomalacia.MethodsThe clinical data of 140 cases with 
hypophosphatemic osteomalacia caused by chronic hepatitis B in the treatment of adefovir 
dipivoxil were retrospectively analyzed.ResultsA total of 140 cases with hypophosphatemic 
osteomalacia who were treated with adefovir dipivoxil in our department were included in 
the study. There were 83 males and 57 females. The median age of the first visit was 58 
years (48-64 years). All cases were treated with adefovir dipivoxil (10 mg/d) for anti-viral 
treatment of chronic hepatitis B. After taking adefovir for more than 9-20 years, there was 
a symptom of osteomalacia. Patients often showed muscle weakness, bone pain in multiple 
parts of the body, with varying degrees of activity limitation. Hypophosphatemia, high se-
rum alkaline phosphatase (ALP) levels, hypouricemia, nondiabetic glycosuria, proteinuria, 
metabolic acidosis and high bone turnover markers were the main metabolic characteris-
tics. The laboratory results showed that 130 cases (130/137) had hypophosphatemia [0.52 
(0.41-0.62) mmol/L], and 127 cases (127/137) had high ALP levels [245 (171-303) U / L], 
106 cases (106 / 117) with hypouricemia [122 (98-143) μmol / L], 22 cases (22 / 78) with 
hypokalemia. Nondiabetic glycosuria occurred in 88 cases (88/125), proteinuria occurred in 
105 cases (105/126), and 46 cases (46/117) showed metabolic acidosis. In addition, serum 
osteocalcin [26.8 (22.4-34.4) ng / ml] and beta C-terminal cross-linked telopeptides of type 
l collagen [991 (611-1344) ng / L] increased, suggesting that bone metabolism was active. 
116 cases underwent imaging examination with “fracture, pseudo-fracture and osteoporosis” 
as the main performance. No patient had other conditions known to affect bone metabolism 
or renal function. These cases were diagnosed as adefovir dipivoxil-induced hypophospha-
temia osteomalacia. ADV administration was ceased immediately after diagnosis. Calcium 
carbonate (1.5 g/d) and calcitriol (0.5 μg/d) were administered. 95 cases were followed up 
after treatment. The average follow-up time was 11.7 months (1-111 months). The results 
showed that the clinical symptoms were significantly improved in 3 months and the serum 

ALP and other metabolic characteristics were recovered in 1 year.ConclusionHypophospha-
temic osteomalacia is prone to occur in patients with chronic hepatitis B treated with long-
term adefovir dipivoxil at a therapeutic dose (10 mg/d). Its clinical manifestations are not 
specific, easily missed or misdiagnosed. After standard treatment, the prognosis is mostly 
good.

Disclosures: Jiao Zhao, None

FRI-23
A Randomized Single Switch-Over Trial of Teriparatide for Premenopausal 
Idiopathic Osteoporosis: High Resolution Peripheral Computed 
Tomography (HR-pQCT) Changes at 24M *Sanchita Agarwal1, Adi Cohen1, 
Mafo Kamanda-Kosseh1, Mariana Bucovsky1, Elizabeth Shane1. 11. Division of 
Endocrinology, Department of Medicine, Columbia University, United States

Premenopausal women with IOP (PreMenIOP) have marked deficits in bone mass, 
microarchitecture and stiffness. In a pilot study with 18M on teriparatide (TPTD) in 21 Pre-
MenIOP, HR-pQCT revealed significant increase in trabecular (Tb) and total density (2.5%) 
at both radius (RAD) and tibia (TIB), and in cortical (Ct) porosity at RAD only (17.8%).
In a double-blind, placebo-controlled study of TPTD (20mcg SC QD), 41 PreMenIOP were 
randomized to TPTD or Placebo; placebo were switched to TPTD at 6M. A subset (n=34; 
age=37+/-8 yrs; 25 TPTD; 9 Placebo) had HR-pQCT scans; 3 removed at 12M due to de-
cline in bone density; 2 lost to followup. 29 subjects were scanned after 24M of TPTD; 17 
had baseline scans on first-generation HR-pQCT (XCT1) and follow-up on second-genera-
tion HR-pQCT (XCT2). All XCT2 data were calibrated to XCT1 using regression. To assess 
possible longitudinal changes at the endocortical junction, we analyzed the cortex in two 
more ways: (a) Overlapping: scans were matched using 3D registration and overlapping Ct 
region was used to for analysis at baseline and followup, (b) Baseline: Ct region defined at 
baseline was used for all scans. Data was analyzed as % change from baseline. Wilcoxon 
signed rank test was used with p<0.05 as significant.There were no significant between- or 
within-group differences in density or microstructure at 6M at RAD or TIB. After 24M of 
TPTD, no significant change in density was observed at either site. Significant improvement 
in Tb microstructure was observed at RAD and TIB. Ct thickness and area increased and 
Tb area decreased at TIB (Table). Using manufacturer-defined Ct region, no change in Ct.
Po at RAD but significant increase at TIB (17.1%), p<0.001). Using overlapping method: 
no change in Ct.Po but significant decline in Ct density at RAD; change in Ct.Po (9.5%, 
p<0.001) with negative trend in Ct density at TIB. Using baseline method: no change in 
Ct.Po but significant decrease in Ct density at both sites. After excluding non-responders 
based on bone density, trends in the data did not change.In summary, after 24M of TPTD, we 
saw significant changes in Tb microstructure at RAD which did not translate to consistent 
changes in density. At RAD, no change in Ct Po was seen with any method. This may be due 
to very low baseline CtPo in the young study subjects. At TIB increase in Ct thickness, area 
and porosity was seen. Smaller change in porosity and decline in density were seen using 
the additional methods.

Disclosures: Sanchita Agarwal, None
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FRI-24
Removal of Advanced Glycation End-products In Vivo Rescues Bone 
Fragility *Stacyann Bailey1, Tessabella Magliochetti1, Deepak Vashishth1, Ewan 
McNay2. 1Rensselaer Polytechnic Institute, United States, 2University at Albany, 
United States

Non-enzymatic glycation (NEG) of extracellular matrix proteins creates molecular 
cross-links known as advanced glycation end-products (AGEs). The accumulation of AGEs 
via NEG reduces bone turnover and resistance to fracture. AGEs also accumulate in bones 
of patients with hip and vertebral fractures and is accelerated with anti-resorptive treatments. 
More recently, the accumulation of AGEs has been implicated as a possible mechanism 
of diabetes-induced skeletal fragility. The decline in mechanical performance of bone with 
aging and disease pathologies necessitates new approaches to remove AGEs and rescue bone 
fragility. The goal of this study was to determine whether a non-toxic phenacylthiazolium 
derivative, is effective in removing AGEs or their intermediates in vivo and improve the 
fracture resistance of bone.Six weeks-old male Sprague Dawley rats were used in this study 
(n=20). Animals were placed on a standard chow for the duration of the study with ad li-
bitum food, water, and enriched conditions. At 26 weeks, a subset of animals was treated 
with a daily injection of a phenacylthiazolium derivative (PD) (10μg/g of body weight) or 
saline for an additional 20 weeks to create two test groups (standard-PD, standard-saline, 
n=10/group). All animals were euthanized at 46 weeks. One femur from each animal was 
randomly selected, soft tissues removed, as well as femoral head and condyle. A notch was 
created in the mid-shaft of all samples using a slow speed diamond blade saw. The bones 
were subsequently scanned using microCT (Scanco uCT 40) for measurement of bone ge-
ometry, followed by notched three-point bending, and total fluorescent AGE quantification 
(tfAGEs). Independent samples t-test using was conducted using SPSS to determine differ-
ences between the groups.Animals treated with PD were normal compared to saline-treated 
controls. No differences were observed in body weight, hba1c, fasting blood glucose, and 
insulin resistance (Table 1). We observed no differences in bone geometry or BMD between 
the two groups (Table 2). fAGEs were significantly reduced in standard+PD (p=0.035) com-
pared to standard+saline and removal of AGEs corresponded to higher maximum toughness 
(p=0.029) (Figure 1). These results indicate for the first time that the Phenacylthiazolium de-
rivative removes AGEs in vivo without alterations in glycated hemoglobinand rescue bone 
fragility. This study holds potential and could have a transformative impact on reducing 
bone fractures.

Disclosures: Stacyann Bailey, None

FRI-25
Bone microarchitecture and strength in women living with HIV: A cross-
sectional HR-pQCT study *Heather Macdonald1, Claudie Berger2, Neora Pick3, 
Evelyn Maan3, Helene Cote4, Melanie Murray5, Jerilynn Prior6. 1Department of 
Family Practice, University of British Columbia, Canada, 2CaMos Methods 
Centre, McGill University, Canada, 3Oak Tree Clinic, BC Women’s Hospital 
& Health Centre, Canada, 4Department of Pathology and Laboratory Medicine, 
University of British Columbia, Canada, 5Division of Infectious Diseases, 
Faculty of Medicine, University of British Columbia, Canada, 6Department of 
Medicine, University of British Columbia, Canada

Purpose: This cross-sectional study used high-resolution pQCT (HR-pQCT) to compare 
bone microarchitecture, BMD and strength between women living with HIV (WLWH) and 
women without HIV (WWH). For WLWH, we also examined bone outcomes and HIV-relat-
ed factors including disease severity and years of combination antiretroviral therapy (cART). 
Methods: Participants included 50 WLWH (age 50.4+/-1.2 y, 44% postmenopausal) and 49 
WWH (51.8+/-1.2 y, 52% postmenopausal) from the Children and Women: AntiRetrovirals 
and Markers of Aging (CARMA-2) cohort. Besides DXA-derived aBMD (total hip, TH; 
femoral neck, FN; lumbar spine, L1-4), we assessed total (Tt) and cortical (Ct) BMD and 
trabecular thickness (Tb.Th) at distal radius and tibia by HR-pQCT (XtremeCT), and applied 
finite element analysis to estimate bone strength (failure load, F.Load). We fit multivariable 
regression models to compare bone outcomes between WLWH and WWH adjusting for 
key covariates: age, ethnicity, height, BMI, reproductive status, age at menarche, history of 
amenorrhea, tobacco and illicit drug use. For WLWH, we also fit models to examine associa-
tions between HIV-related factors and bone outcomes.Results: WLWH had been living with 
HIV for 20+/-4 y, were on cART for approximately 10 y and most (80%) had plasma HIV-1 
RNA viral load (VL) <40 copies/mL at the study visit. Compared with WWH, WLWH were 
similar in age, ethnicity, height, BMI, tobacco and drug use; had a later age at menarche 
(13.3 vs 12.4 y, p=0.008) and more had a history of amenorrhea (53% vs 26%, p=0.006). For 
women age >= 50 y (n=61), TH and FN aBMD T-Scores were significantly lower among 
WLWH vs. WWH; however, aBMD Z-Scores were not different between WLWH and 
WWH aged < 50 y. At the distal radius Tb.Th was 9% lower in WLWH vs. WWH after ad-
justing for covariates (p=0.019). At the distal tibia, Tt.BMD and F.Load were 13% and 10% 
lower in WLWH vs. WWH (Figure). Ct.BMD did not differ between groups at either site. 
Among WLWH, neither cART duration nor current VL were associated with bone outcomes 
before or after adjusting for covariates. Conclusion: These data suggest that both pre- and 
postmenopausal WLWH have compromised distal tibia bone strength and BMD and distal 
radius trabecular microarchitecture vs. WWH of similar age, ethnicity, reproductive status 
and body size. Later menarche, more frequent amenorrhea and likely, yet non-documented, 
disturbed ovulation (with lower bone formation) may account for these differences.

Disclosures: Heather Macdonald, None

FRI-26
Pretreatment with Anti-Sclerostin Antibody has Lasting Osteogenic 
Effects on the Femur of Unloaded Male Rats *Jon Elizondo1, Scott Lenfest1, 
Sandhya Sihra1, Jennifer Kosniewski1, Jeremy Black1, Zachary Kohn1, Jessica 
Brezicha2, Susan Bloomfield3, Harry Hogan4. 1Texas A&M University, Dept. 
of Mechanical Engineering, United States, 2Texas A&M University, Dept. of 
Biomedical Engineering, United States, 3Texas A&M University, Dept. of Health 
& Kinesiology, United States, 4Texas A&M University, Depts. of Mechanical 
Engineering & Biomedical Engineering, United States

Anti-sclerostin antibody treatments have been shown to enhance bone formation and 
strength by interfering with osteocyte pro-resorptive signaling. If such a drug were to 
achieve FDA approval, NASA might consider it a viable drug intervention to protect as-
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tronauts from bone loss on their 2030s Mars mission. Accordingly, this study evaluated the 
effectiveness of anti-sclerostin antibody as a preventive pretreatment to disuse-induced bone 
loss using the hindlimb unloading (HU) rat model to simulate microgravity.Prior to any HU, 
we administered 25 mg/kg of anti-sclerostin antibody to adult male Sprague Dawley rats 
once per week for 4 weeks. Eli Lily Corporation (Indianapolis, IN) provided the therapeutic. 
At the end of the 4 weeks, we found significant elevations in the treated group (SCL) com-
pared to untreated controls in a number of measures (α=0.05). Ex vivo pQCT revealed higher 
total bone mineral content (BMC), total volumetric bone mineral density (vBMD), cortical 
thickness, and areal moment of inertia at the distal femur metaphysis. Additionally, SCL an-
imals had higher bone strength as measured by max force in femoral neck (FN) mechanical 
testing.We then used the tail traction method of HU to simulate microgravity conditions for 
4 weeks. After the HU period, the benefits of sclerostin treatment persisted. In all measures, 
the SCL+HU rats had elevated values compared to both reference groups: CON (no SCL, 
no HU) and HUC (no SCL, +HU). HU induced significantly lower total vBMD (HUC v. 
CON) at the distal femur, with other measures trending lower (but n.s.).Following HU, the 
rats recovered with normal cage activity for 8 weeks. At the end of the reambulation period, 
the benefits in treated animals still persisted. SCL+HU animals had enhanced values above 
both CON and HUC in cortical thickness and max force from FN testing. Additionally, SCL 
animals showed higher BMC compared to HUC, but not to CON, after recovery.Treatment 
with anti-sclerostin antibody produced positive changes in bone strength, densitometry, and 
geometry in the femur of our rats. The enhancement remained through a 4-week period of 
HU, and the gains in some measures persisted even through the subsequent 8-week recovery 
period. Our data reveal that treatment with anti-sclerostin antibody has potent and lasting 
osteogenic effects. The effects continue after withdrawal and exposure to disuse. This drug 
should thus be a strong candidate therapeutic for long-term spaceflight missions.

Disclosures: Jon Elizondo, None

FRI-29
Mineral deposition is required to repair diffuse damage in bone in vivo *Leila 
Mehraban Alvandi1, Donna Chen1, Robert J Majeska1, Rinaldo Florencio-Silva2, 
Zeynep Seref-Ferlengez3, Mitchell B. Schaffler4. 11Department of Biomedical 
Engineering, City College of New York, New, United States, 2Federal University 
of São Paulo – Medical school, Brazil, 3Albert Einstein College of Medicine, 
Orthopedic Surgery, New York NY, United States, 4Department of Biomedical 
Engineering, City College of New York, New, United States

Wear and tear creates both linear microcracks and diffuse damage (Dif.Dx, sub-micron 
crack clusters) in bone. Recent studies show that Dif.Dx repairs without bone remodeling, 
indicating to a direct healing mechanism (1, 2). Ex-vivo studies show mechanical proper-
ties of Dif.Dx regions recover in ex vivo when incubated in a Ca2+ supplemented PBS, 
pointing to a purely physicochemical processes like enamel remineralization (3). Here we 
tested whether mineral deposition is required for Dif.Dx repair in vivo. Dif.Dx was induced 
(1) in ulnae of 19 weeks old, female S-D rats (n=8 per group). Rats were treated by subcu-
taneous injection either with PBS (VEH), Etidronate (EHDP 10 mg/kg/d) or Alendronate 
(ALN 1.2 or 2.4 μg/kg/d) for 14 days. EHDP, a first generation bisphosphonate (BP), is a 
potent inhibitor of hydroxyapatite formation and growth and has been used to prevent ecto-
pic calcification in vivo (4, 5). ALN is a second generation BP and first-line antiresorptive 
drug; the doses used here reflect low and high clinical doses (6- 9). Tissue elastic modulus 
(E) was assessed by microindentation and Dif.Dx area by histomorphometry. Comparisons 
were done by one-way ANOVA and post-hoc Tukey’s test. E of Dif.Dx regions in acutely 
loaded bone was reduced significantly (15%) vs undamaged bone, and recovered fully at 2 
wk (Surv-VEH), as seen previously (1). EHDP completely prevented this recovery. Low 
dose ALN had no effect on mechanical recovery, while high dose ALN was partly inhibitory. 
Similarly, Dif.Dx. are returned to control levels with VEH treatment (fig.1), but this damage 
repair was totally blocked by EHDP. Low dose ALN allowed complete Dif.Dx repair, but 
high dose ALN did not. Our results indicate that mineral deposition is essential to recover 
bone structural and mechanical properties after Dif.Dx in vivo. We speculate that defective 
Dif.Dx healing may contribute to pathologic fractures previously seen with EHDP (6). Fur-
thermore, while ALN and presumably other new bisphosphonates do not interfere with Dif.
Dx healing at the low doses typically used to treat postmenopausal osteoporosis (9). How-
ever, higher clinically relevant ALN dose appears detrimental to matrix level repair. Ref: 1) 
Seref-Ferlengez+ JBMR, 2104; 2) Simmer +, Oral Biol Med 1995; 3) Alvandi + ORS, 2018; 
4) Tamura + Eur J Pharmacol, 2007; 5) Kranenburg+ J Amer. Coll Cardiol, 2018; 6) Flora 
+ Metab Bone Dis, 1981; 7) Fleisch, Drugs, 1992; 8) Nancollas + Bone, 2006; 9) Fuchs 
+JBMR, 2008.

Disclosures: Leila Mehraban Alvandi, None

FRI-30
Material Properties of Cortical Bone Do Not Differ between Donors with and 
without Type 2 Diabetes *Jeffry Nyman1, Sasidhar Uppuganti1, Nora Ward2, 
Mark Does2. 1Vanderbilt University Medical Center, United States, 2Vanderbilt 
University, United States

Fracture risk is higher for those with type 2 diabetes (T2D) than age-matched individu-
als without the disease, especially after a prolonged duration. To understand the biomechani-
cal reason for this, we hypothesize that T2D for >10 years reduces the material properties of 
human cortical bone. As such, we analyzed cadaveric femurs for differences between T2D 
(15 Males, duration of 19.5±10.0-yr/23 Females, duration of 19.8±9.5-yr) and age-matched 
non-T2D donors (15M/21F). Ten indents and 10 parallel indents were performed along the 
medial surface of the mid-shaft using the BioDent (target force of 10 N) and the OsteoProbe 
to quantify tissue-level properties: total indentation distance (TotID), creep indentation dis-
tance (AvgCID) & unloading slope (AvgUS) as an average of 3rd-to-20th cycle, and bone 
material strength index (BMSi). The mid-shaft (13.2 mm length) was next scanned by μCT 
at 48.4 μm voxel-size to determine cortical area (Ct.Ar), cortical thickness (Ct.Th), and vol-
umetric BMD (vBMD). Longitudinal strips from the medial quadrant were then machined 
into tensile (T) or single-edge notched beam (SENB) specimens. The mechanical testing re-
gion of each specimen was scanned by μCT at 5 μm to determine local tissue mineral density 
(TMD) and porosity (Po). Apparent-level material properties included ultimate stress, tough-
ness, and fracture toughness as determined by traditional quasi-static loading in tension (T) 
or three-point bending (SENB). Body mass index (BMI) of the donor and vBMD of the 
mid-shaft were negatively associated with age (Table). vBMD was higher for T2D than for 
non-T2D donors. Unexpectedly, compared to non-T2D, the local Po was lower for T2D bone 
when accounting for age and sex. Tensile strength and toughness as well as mode I fracture 
toughness were not different between the 2 groups, though these material properties were 
negatively related to age and depended on sex (T only). Within T2D, the material properties 
did not depend on duration when including age and sex as covariates. Compared to non-di-
abetics, T2D donors had larger Ct.Ar and Ct.Th, higher TotID (if male), lower avgCID, and 
lower BMSi (if male or elderly female). The elevated fracture risk in T2D is not necessarily 
explained by deficits in quasi-static material properties of cortical bone. Rather, individuals 
with T2D at risk of osteoporosis may be those with other complications that negatively affect 
porosity and bone tissue (micro-vascular disease, chronic kidney disease).
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Disclosures: Jeffry Nyman, ActiveLife Scientific, Inc., Other Financial or Material 
Support

FRI-32
Zoledronate and Raloxifene Combination Therapy Enhances Material 
Properties of Mouse Bone *Katherine Powell1, Cayla Skaggs1, Alexis Pulliam1, 
Joseph Wallace1, Alycia Berman2, Matthew Allen3. 1Indiana University Purdue 
University Indianapolis, Department of Biomedical Engineering, United States, 
2Purdue University, Weldon School of Biomedical Engineering, United States, 
3Indiana University School of Medicine, Department of Anatomy and Cell 
Biology, United States

Bisphosphonates (BPs) are used to treat osteoporosis and other bone disorders. BPs 
increase bone mineral density (BMD) and bone mass, but do not necessarily improve tis-
sue quality at the microscopic level. Alternatively, Raloxifene (RAL) improves quality by 
increasing tissue hydration, leading to increased toughness with modest changes in BMD. 
We hypothesized that a combination of RAL and Zoledronate (ZOL) would improve me-
chanical and material properties of bone more than either monotherapy by enhancing both 
quantity and quality in a mouse model of Osteogenesis Imperfecta (OI). Wildtype (WT) and 
OI (OIM+/-) male mice were injected with either RAL (0.5 mg/kg; 5x/week), ZOL (80 µg/
kg; 1x/month), or the combination. Untreated controls were also included. Treatment began 
at 8 weeks of age and extended for 8 weeks, after which the mice were euthanized. Right 
femora and tibiae were scanned by micro-CT (10 µm resolution) and cancellous and cortical 
regions of interest were analyzed. The femora underwent 3-point bending and the tibiae 
underwent fracture toughness testing. One Way ANOVA with posthoc Dunnett’s tests were 
used to analyze effects of treatment versus control in each genotype.Combination treatment 
resulted in higher trabecular architecture, cortical mechanical properties, and cortical frac-
ture toughness in diseased mouse bone. Two fracture toughness properties, direct measures 
of the tissue’s ability to resist the initiation and propagation of a crack, were significantly im-
proved with combination treatment in OIM+/- compared to control. There was no significant 
effect on fracture toughness with either monotherapy alone in either genotype. Following the 
mass-based effects of ZOL, bone volume fraction was significantly higher with combination 
treatment in both genotypes. Similar results were seen in trabecular number. Combination 
treatment resulted in higher ultimate stress in both genotypes, with RAL additionally in-
creasing ultimate stress in OIM+/-. RAL and combination treatment in OIM+/- also pro-
duced a higher resilience compared to the control. Given no significant changes in cortical 
geometry, these mechanical alterations were likely driven by the quality-based effects of 
RAL. In conclusion, this study demonstrates the beneficial effects of using combination 
therapy to increase bone mass while simultaneously improving tissue quality, especially to 
enhance the mechanical integrity of diseased bone.

Disclosures: Katherine Powell, None

FRI-36
MB-SWIFT MRI can Quantify Bone Mineral Density while Concurrently 
Characterizing Material-level and Biochemical Changes in Bone In 
Vivo *Rachel Surowiec1, Kenneth Kozloff1, Sundaresh Ram2, Craig Galban2, 
Djaudat Idiyatullin3, Robert Goulet4. 1Departments of Orthopaedic Surgery 
and Biomedical Eng., University of Michigan, United States, 2Department of 
Radiology, University of Michigan, United States, 3Department of Radiology, 
University of Minnesota, United States, 4Department of Orthopaedic Surgery, 
University of Michigan, United States

Characterization of disease progression and treatment efficacy in bone diseases of al-
tered remodeling is complicated by the lack of imaging modalities able to safely monitor 
material-level and biochemical changes in vivo. Here, we demonstrate the implementation 
of a novel 3D zero echo time magnetic resonance imaging (MRI) technique, Multi-Band 
SWeep Imaging with Fourier Transformation (MB-SWIFT)1, to quantify bone mineral 
density (BMD) in comparison to µCT. Further, we describe the efficacy of MB-SWIFT to 
quantify matrix-level and biochemical changes, in addition to BMD, in an estrogen-deficient 
OVX model during growth.7 Sprague Dawley rats (F, 6 wks old) were subject to bilateral 
OVX. In vivo µCT (35 µm3) and MB-SWIFT MRI (156 µm3; 9.4T) of the proximal tibia 
were obtained at baseline and 2, 4, 10 and 12 wks post-OVX. µCT images were registered 
to corresponding MRI at each timepoint and resulting transforms were applied to µCT-de-
rived cortical and trabecular VOIs guiding analysis across modalities. µCT and MRI images 
were converted to Hounsfield units using the mean attenuation coefficient of air and water; 
following a linear transform BMD was calculated using a concurrently imaged calcium hy-
droxyapatite standard. Using MB-SWIFT MRI, cortical water fraction, marrow fat fraction 
and cortical matrix volumetric T1 relaxation (a tissue specific biomarker where measures 
are related to tissue organization) were quantified. MB-SWIFT’s sensitivity to cortical water 
loss during sequential drying was confirmed in excised tibia from three additional rats. Pear-
son’s correlation coefficients, simple linear regressions and RM-ANOVAs were employed 
and significant at p <= 0.05. MB-SWIFT MRI-derived cortical and trabecular BMD correlat-
ed significantly with µCT BMD (cortical: R=0.67, p<0.0001; trabecular: R=0.62, p<0.0001) 
which significantly increased longitudinally over the duration of the study. Growth appeared 
to overcome estrogen-deficient changes in bone mass yet MB-SWIFT distinguished signifi-
cant decreases in cortical water, increases in marrow fat and increases cortical matrix volu-
metric T1 relaxation consistent with OVX by 10 weeks. MB-SWIFT cortical water fraction 
significantly correlated to cortical water loss (% by volume) during sequential drying (R=-
0.98, p=0.01). MB-SWIFT MRI could have a novel and specific application in bone where 
capturing information on both mineral and matrix properties that confer to bone quality and 
strength is highly desired.
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Disclosures: Rachel Surowiec, None

FRI-37
Non-obese Type 2 Diabetic Murine Model Exhibits Altered Matrix Quality 
and Material Properties *Matthew Tice1, Stacyann Bailey1, Deepak Vashishth1, 
Emily Gallagher2. 1Rensselaer Polytechnic Institute, United States, 2Mount Sinai 
School of Medicine, United States

Non-obese individuals with type 2 diabetes (T2D) present with normal BMD yet ex-
hibit elevated fracture risk compared to healthy and obese T2D patients [1]. Hyperglycemia 
may induce non-enzymatic glycation (NEG) of bone matrix proteins. The accumulation 
of advanced glycation end-products (AGEs) via NEG impairs bone remodeling and im-
pacts mineral regulation. Alterations in both the organic and inorganic phases of bone will 
therefore affect fracture resistance. The goal of this study was to determine the effects of 
hyperglycemia on the material and matrix properties of bone in a non-obese T2D model. 
The transgenic expression of kinase dead human insulin-like growth factor-1 receptor under 
the muscle creatine kinase promoter (MKR) murine model is a representative model of the 
non-obese T2D population. MKR mice develop frank diabetes at 8 weeks with hypergly-
cemia, hyperinsulemia and lower body weight when compared to wild type (WT) controls. 
Femora from 15-week-old male MKR and WT mice (n=12/groups) were used. Diabetes 
was confirmed through blood glucose measurements. BMD and structural properties were 
determined through microcomputed tomography (Viva CT40, Scanco). Hydroxyapatite 
(HA) thickness and orientation was assessed using small angle x-ray scattering (NanoStar, 
Bruker). Collagen crosslinking quantified as the fluorescent AGEs was done through bio-
chemical assays. Mechanical properties, initiation toughness and work-to-failure, describing 
the susceptibility to fracture were determined via notched three-point bending (EnduraTEC). 
All statistical analyses were done using SPSS. Bone morphology, matrix quality and mate-
rial properties were significantly different between the groups (Table 1). In the absence of 
obesity, accumulation of AGEs were five times the levels in WT and mineral maturation 
was delayed. Furthermore, despite normal BMD, MKR diabetic bones exhibited brittle bone 
behavior, the hallmark of increased susceptibility to fragility fracture. In conclusion, here 
we have shown for the first time that non-obese T2D results in increased accumulation of 
AGEs and alterations in bone’s inorganic phase. Our findings suggest that decreased risk 
of fragility fractures observed in patients treated with metformin and sulphonylureas [2] 
may be associated with a reduction of secondary mineralization and AGE accumulation that 
stems from NEG. Ref: [1] Walsh JS et al., Calcif Tissue Int, 2017 [2] Vestergaard P et al., 
Diabetologia, 2005.

Disclosures: Matthew Tice, NIH, Grant/Research Support

FRI-73
Maternal pregnancy vitamin D supplementation is associated with greater 
offspring bone mineral density at 4 years: findings from the MAVIDOS trial 
*Elizabeth Curtis1, Rebecca Moon1, Stefania D’Angelo1, Sarah Crozier1, Hazel 
Inskip1, Keith Godfrey1, Cyrus Cooper1, Nicholas Harvey1, Nicholas Bishop2, 
Sujatha Gopal2, Stephen Kennedy3, Aris Papageorghiou3, Robert Fraser4, 
Saurabh Gandhi4, Inez Schoenmakers5, Ann Prentice6, Kassim Javaid7, Richard 
Eastell8. 1MRC Lifecourse Epidemiology Unit, University of Southampton, 
United Kingdom, 2Academic Unit of Child Health, Sheffield Children’s Hospital, 
United Kingdom, 3Nuffield Department of Women’s and Reproductive Health, 
John Radcliffe Hospital, University of Oxford, United Kingdom, 4Department 
of Obstetrics and Gynaecology, Sheffield Hospitals NHS Trust, University of 
Sheffield, United Kingdom, 5Department of Medicine, Faculty of Medicine 
and Health Sciences, University of East Anglia, United Kingdom, 6Nutrition 
and Bone Health, University of Cambridge, United Kingdom, 7NIHR Oxford 
Biomedical Research Centre, University of Oxford, United Kingdom, 8Academic 
Unit of Bone Metabolism, University of Sheffield, United Kingdom

Objectives:In the UK Maternal Vitamin D Osteoporosis Study (MAVIDOS), gesta-
tional vitamin D supplementation led to increased offspring neonatal bone mineral content 
amongst winter deliveries. In the Southampton participants of the MAVIDOS trial, we 
aimed to evaluate the effect of the pregnancy intervention on measures of offspring bone 
and body composition at 4 years old.Materials and Methods:MAVIDOS is a randomised, 
double-blind, placebo-controlled trial of 1000 IU/day cholecalciferol vs. placebo from 14 
weeks gestation to birth. At 4 years of age, offspring assessments included anthropometry, 
a maternal questionnaire and whole-body dual-energy x-ray absorptiometry (DXA) (Ho-
logic Horizon), yielding whole body less head (WBLH) bone mineral content (BMC), bone 
mineral density (BMD), bone area (BA) and lean mass (LM). Linear regression was used to 
estimate the mean difference (represented by β) in outcomes between the two randomisation 
arms, adjusted for sex and age. Further models were additionally adjusted for gestation-
al age, maternal BMI, and child’s screen time. For ease of comparison all outcomes were 
standardised to a standard deviation scale, with units thus being SD.The study was done 
in accordance with the guidelines of the Declaration of Helsinki and was approved by the 
Southampton and South West Hampshire Research Ethics Committee. Full approval from 
the UK Medicines and Healthcare Products Regulatory Agency was granted.Results:564 
children attended the 4 year visit; 452 had a useable DXA with minimal movement artefact. 
Maternal vitamin D supplementation was associated with greater offspring WBLH BMD 
at age 4 years [β=0.18 (95%CI: 0.00, 0.35), p=0.047] and there was evidence of greater 
LM [β=0.15 (95%CI: -0.02, 0.31), p=0.081]. Associations were similar in the fully adjusted 
models: BMD, β=0.16 (95%CI: -0.01, 0.34), p=0.072; LM, β=0.17 (95%CI: -0.00, 0.34), 
p=0.048. Relationships were similar for lumbar spine indices. Findings for BA and BMC 
were similar but of smaller magnitude. Conclusions:In an RCT of maternal gestational vita-
min D supplementation, offspring WBLH BMD and lean mass at 4 years old were greater in 
the children of intervention than placebo mothers. Our findings suggest that maternal chole-
calciferol supplementation may have lasting benefits for offspring musculoskeletal health. 
The influence of this intervention in later childhood is being assessed at 6-8 years in the 
follow-up of the whole multicentre MAVIDOS population.

Disclosures: Elizabeth Curtis, None
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FRI-75
Molecular Mechanisms for Pamidronate Rescue of Post-burn Muscle 
Loss in Children *Fabrizio Pin1, Lynda Bonewald1, Andrea Bonetto2, Gordon 
Klein3. 1Department of Anatomy and Cell Biology, Indiana University School 
of Medicine, United States, 2Department of Surgery, Indiana University School 
of Medicine, United States, 3Department of Orthopaedic Surgery, University of 
Texas Medical Branch, United States

Pamidronate has been shown to prevent inflammation-associated bone resorption fol-
lowing burn injury. We previously reported that burned children who received pamidronate 
also had reduced muscle protein breakdown and positive muscle protein balance (Borsheim 
et al JBMR 2014). The aim of this study was to identify molecular mechanisms responsible 
for the beneficial effect of serum from pamidronate vs placebo/standard of care-treated burn 
patients on muscle. Mature myotubes, generated by differentiating murine C2C12 myoblasts 
for 5d, were exposed for 48h to 1% or 5% serum obtained from 3 groups of children: Normal 
unburned (N), burned receiving placebo/standard of care after 30d (B), and burned receiving 
standard of care and single-dose pamidronate after 30d (B+P) , n=5. Exposure to B and 
B+P serum caused dose-dependent myotube atrophy compared to N serum, reproducing the 
muscle wasting induced by burn injury in humans and animals (Quintana et al Inflamm Res 
2015, Song et al Shock 2015). When C2C12 myotubes were treated with B+P serum, their 
size was partially rescued compared to myofibers exposed to B serum. At the molecular 
level, myotube atrophy induced by B serum was associated with reduced phosphorylaton 
of AKT and its downstream target mTOR, suggesting muscle anabolism was significantly 
downregulated. In addition, muscle protein catabolism appeared to be greater in the myo-
tubes exposed to B serum. as shown by increased STAT3 activation, reduced phosphoryla-
tion of FOXO3a, and overall elevated protein ubiquitination. In accordance with the effects 
on fiber size, B+P serum was able to partially restore the phosphorylaton of AKT and mTOR 
as well as reduce protein ubiquitination, but no differences were observed between B and 
B+P serum relative to STAT3 and FOXO3a activation. Anti-TGF beta (TGFb) added to 
B serum increased myotube size to that of B+P serum, while anti TGFb added to B+P se-
rum did not further increase myotube size. These data show that the rescue effect of serum 
from pamidronate-treated burn patients appears related to the reactivation of the anabolic 
AKT-mTOR pathway. The reduction in protein ubiquitination associated with B+P serum is 
consistent with previously reported retrospective findings of stable isotope studies showing 
less muscle protein breakdown in the pamidronate-treated patients. The data suggest that bi-
sphosphonate prevention of bone resorption prevents the release of muscle catabolic factors, 
such as TGFb into the circulation

Disclosures: Fabrizio Pin, None

FRI-84
Silicon Oxynitride Coatings Enhance Bone Healing by Inducing 
Antioxidant Biomarkers in Mandibular Implants *Neelam Ahuja1, Henry 
Tran1, Marco Brotto1, Venu Varanasi1, Kamal Awad2, Pranesh Aswath2, Lindsay 
Wilson3, Simon Young3. 1Bone Muscle Research Center, CONHI, University 
of Texas at Arlington, United States, 2Department of Material Science and 
Engineering, University of Texas at Arlington, United States, 3Department of 
Oral & Maxillofacial Surgery, The University of Texas Health Science Center 
at Houston, United States

Mandibular fractures are the most common injuries to the facial skeleton and its recon-
struction requires optimization of the functional as well as cosmetic outcomes. Current tita-
nium implants are used to fixate bone, yet, it has prolonged healing times and poor bonding 
with healed bone. Here, we propose a new coating material, amorphous silicon oxynitride 
(SiONx), to enhance the healing rate of bone, since it forms a direct bond to bone. We further 
hypothesize that SiONx coatings can enhance healing by inducing expression of antioxi-
dant biomarkers and reduce reactive oxygen species.Si-O-N amorphous coating of 1000 
nm was made via a plasma enhanced chemical vapor deposition (PECVD) process on sili-
con wafers (in-vitro studies) and prefabricated titanium plates and screws (in-vivo studies). 
Surface characterization including in-vitro culture of mouse calvarial osteoblast progenitor 
cells for biocompatibility, cell proliferation and gene expression were conducted for the 
coated samples as compared to control (coverslip). Coated titanium plates and screws were 
implanted in a rabbit mandibular defect model to study bone healing in-vivo against blank 
defects (control). Statistical analysis was conducted using T-test, one-way ANOVA along 
with post hoc analysis.X-ray diffraction study showed the formation of amorphous silicon 
dioxide (broad peak at 20-40°). Fourier-transform infrared spectroscopy analysis revealed 
a high level of Si-H and N-H versus O-H bonding. ICP-OES analysis showed that an initial 
Si release followed by a gradual slowed down rate of Si release after 12 hours of immersion 
in α-MEM. In-vitro study indicates 2-fold elevated expression of osteogenic transcription 
factors such as runt related transcription factor 2 and osterix and a 3-fold enhanced expres-
sion of antioxidant marker superoxide dismutase (SOD1). MicroCT images of the rabbit 
mandibular defects reveals rapid bone regeneration for SiONx coated implants as compared 
to uncoated implants after 8 weeks. The coated implants showed bone growth on the surface 
of the implants as compared to the uncoated implants. ELISA results show significantly 
higher concentration of SOD1 at week 4 and week 8 and significantly lower lipid peroxida-
tion (4HNE) at week 2, 4 and 8 for the coated implantsSiONx coatings exhibited antioxidant 

properties, reduce healing times and enhance bone formation and osteointegration on the 
surface of implants by enhancing SOD1 expression and reducing ROS activity.

Disclosures: Neelam Ahuja, None

FRI-85
Mast Cell Deficiency Partially Mitigates Acute Bone Resorption Following 
Muscle Paralysis *Ted Gross1, Edith Gardiner1, Leah Worton1, Brandon Ausk1, 
Steven Bain1, Nicholas Shubin2, Adrian Piliponsky2. 1University of Washington, 
United States, 2Seattle Children’s Research Institute, United States

Elucidating the upstream signaling pathways that mediate the profound osteoclastic 
response to transient muscle paralysis has potential to reveal novel strategies for the pre-
vention of paralysis-induced bone loss. In exploring acute alterations in bone marrow gene 
expression following muscle paralysis, we identified neurogenic inflammation, a focal re-
sponse to neuromuscular injury, as a signaling pathway capable of mediating the observed 
response. Neurogenic inflammation is initiated by the rapid release of Substance P and Cal-
citonin Gene Related Peptide from sensory nerve terminals and is primarily amplified by 
mast cell mediated histamine release. We therefore assessed acute trabecular and cortical 
bone loss following calf paralysis in KitW-sh/W-shmice which possess the W-sash inversion 
mutation, resulting in mast cell deficiency without a bone mass phenotype. We used mCT 
imaging to assess trabecular and cortical bone loss in female C57 WT and KitW-sh/W-
shmice (n=6/grp, 16 wk) following BTxA calf injection (2U/100g). Radiation exposure was 
minimized via serial in vivo imaging of the right tibia proximal metaphysis (d 0, d 5, d 12) 
and mid-diaphysis (d 0, d 12) followed by ex vivo imaging of the left and right distal femur 
metaphyses. We did not observe baseline bone morphology differences between the WT 
and KitW-sh/W-shmice. All measures of acute trabecular and cortical bone loss in the C57 
WT mice were consistent with previous studies (e.g., -71% tibia BV/TV vs d 0, p<0.01). In 
contrast, KitW-sh/W-shmice demonstrated significantly reduced loss of tibia BV/TV at d 5 
vs WT mice (p<0.02) and reduced loss of distal femur BV/TV at d 12 (vs contralateral femur, 
p=0.04). At the tibia midshaft, KitW-sh/W-shmice demonstrated reduced loss of cortical 
bone volume, less endocortical expansion, and reduced loss of cortical thickness compared 
with WT mice (all p<0.05). To our knowledge, these data provide the first evidence of a 
central role for mast cell signaling in mediating muscle paralysis induced bone resorption 
and are consistent with our thesis that neurogenic inflammation precedes muscle paralysis 
induced osteoclastogenesis. This result is surprising as adult mast cells are, under normal 
conditions, minimally present in mouse bone marrow. As KitW-sh/W-shmice demonstrate 
systemic adaptations with potential to confound our observations, future studies will seek to 
confirm these observations in cKit independent mast cell deficient mice.

Disclosures: Ted Gross, None

FRI-86
WNT3a levels decline during aging and further decline in osteoporotic 
women-Implications for Bone-Muscle Crosstalk *Jian Huang1, Leticia 
Brotto1, Marco Brotto1, Janalee Isaacson2, Lynda Bonewald3, Mark Johnson4, 
Robert Recker5, Joan Lappe5. 1Bone-Muscle Research Center, College of 
Nursing and Health Innovation, University of Texas at Arlington, United States, 
2School of Nursing & Human Physiology, Gonzaga University, United States, 
3Indiana Center for Musculoskeletal Health, School of Medicine, Indiana 
University, United States, 4Department of Oral and Craniofacial Sciences, 
School of Dentistry, University of Missouri-Kansas City, United States, 5School 
of Medicine, Osteoporosis Research Center, Creighton University, United States

Osteoporosis and sarcopenia occur together at a high frequency. We have shown that 
muscle and bone crosstalk via biochemical factors that are reciprocally important for optimal 
function. Diminished crosstalk or an unbalance in stimulatory vs. inhibitory factors may 
play a role during the aging decline of bone-muscle function. We have identified positive 
mediators of crosstalk from bone to muscle, including PGE2 and WNT3a, and from muscle 
to bone, including β-aminoisobutyric acid. Previous studies showed that other tissues can 
produce WNT3a, and we found Wnt3a is expressed by MLO-Y4 osteocytes and 2T3 os-
teoblasts, and its expression is dramatically enhanced by fluid flow shear stress, suggesting 
that circulating WNT3a could derive from bone cells. WNT3a enhances C2C12 cell myo-
genic differentiation, increases muscle contraction and calcium release from the sarcoplas-
mic reticulum. Wnt3a has been reported at relatively high levels in serum of young healthy 
adults. To investigate Wnt3a functions in human skeletal muscle during aging/disease, we 
measured the concentration of WNT3a in serum of middle age healthy women group (age: 
32.3 +/- 7.5) (Group A), aged healthy women group (age: 63.5 +/- 6.9) (Group B) and aged 
women with osteoporosis group (age: 63.7 +/- 6.6) (Group C). We discovered that Group A 
(16.9ng/mL +/- 2.4) has 8-fold more serum WNT3a than Group B (1.96ng/mL +/- 0.98, p < 
0.01) and 17-fold more serum WNT3a than Group C (0.96ng/mL +/- 0.33, p < 0.01). These 
results indicate that WNT3a concentration decreases with aging, and further reduces when 
osteoporosis is present, suggesting that there is a synergistic effect of aging and osteoporosis 
on WNT3a serum levels. To deciphering of direct effects of WNT3a on human muscle cells, 
Human Skeletal Muscle Cells (SkMC) were treated with 1% serum from Groups B and C. 
The serum from Group C significantly inhibited myogenic differentiation as confirmed by 
Fusion Index (FI) (FI values: Group B = 62 +/- 6; Group C = 38 +/- 7, p < 0.01). In contrast, 
treatment of SkMC with 10ng/mL recombinant WNT3a enhanced the differentiation as mea-
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sured by FI (FI values: control = 48 +/- 7; WNT3a = 70 +/- 6, p < 0.01). These results suggest 
that WNT3a levels reduce during aging, which may contribute to osteoporosis and sarco-
penia.WNT3a is a potential mediator of bone to muscle signaling through the modulation 
of myogenic differentiation. These studies may offer new translational insights for targeting 
bone and muscle anabolism and/or function.

Disclosures: Jian Huang, None

FRI-90
Biglycan Regulates Inflammation and Bone Formation During Fracture 
Healing *Reut Shainer1, Vardit Kram2, Tina M. Kilts2, Li Li2, Marian F. Young2, 
Andrew Doyle3. 1Molecular Biology of Bones and Teeth Section, NIDCR, NIH 
, United States, 2Molecular Biology of Bones and Teeth Section, NIDCR, NIH, 
United States, 3Cell Biology Section, NIDCR, NIH, United States

Fracture healing is a complex sequence of physiological events resulting in the forma-
tion of new bone at the fracture site. The inflammatory response is necessary at the early 
stages of bone healing for the removal of necrotic tissues and the triggering of skeletal stem 
cells (SSCs) activation. The periosteum, a thin membrane surrounding the bone, rapidly 
expands after fracture and is the source of the SSCs needed for bone regeneration and repair. 
Biglycan (Bgn), a matrix proteoglycan, is highly expressed in bone, cartilage and in the 
periosteum, particularly after fracture, and yet its exact role in regulating bone repair is still 
unclear. In this study, we established a new fracture technique and examined the role of Bgn 
in fracture healing using WT and Bgn deficient (KO) mice. Analysis of systemic inflam-
matory cytokine secretion 24 hours post fracture showed reduction in IL-6 and monocyte 
chemoattractant protein 1 (MCP1) secretion in Bgn KO mice. RNA analysis and histological 
examination 3 days post fracture further demonstrated low expression of IL-6 mRNA as 
well as a significant reduction in macrophage infiltration around the fracture site in Bgn KO 
compare with WT mice. In addition, after fracture, the periosteum in the Bgn KO bones 
did not expand to the same extent as in WT. Callus formation around the fracture site was 
measured by µCT analysis and showed that fractured bones from Bgn KO mice formed a 
smaller callus compared with WT mice. Quantification of the callus 14 days post-fracture 
revealed that the callus volume/total volume and the cross-sectional area was significantly 
lower in the Bgn KO compared with WT mice. By day 28, most of the callus formed by Bgn 
KO fractured bones was resorbed and the bone had remodeled into mature lamellar bone. 
Second harmonic generation microscopy was next used to visualize and quantify the colla-
gen fibrillar structure of the bones. High collagen intensity with minor spacing between the 
collagen fibers was observed in the WT femurs, whereas Bgn KO femurs showed significant-
ly less collagen intensity with irregular structure and spacing between the collagen fibers. 
In summary, Bgn deficiency did not prevent callus formation but reduced the inflammation 
needed for the bone healing process and periosteum expansion, leading to impaired callus 
and bone formation. Overall our results highlight the importance of the extracellular matrix 
component Bgn in bone healing and in regulating bone integrity.

Disclosures: Reut Shainer, None

FRI-91
Osteocalcin ameliorates the cognitive dysfunctions in APP/PS1 mice *Chang 
Shan1, Yan-fang Hou1, Shu-min Wang1, Jian-min Liu1, Yan-ling Gong2, Qian-qian 
Zhuang2, Sheng-tian Li2. 1Shanghai Jiao-tong University School of Medicine, 
China, 2Shanghai Jiao-tong University, China

AbstractObjective: The aim of our study is to explore whether osteoblasts-derived os-
teocalcin (OCN) could exert protective effects on Alzheimer’s disease (AD) mice model and 
the related mechanisms.Background: OCN is recently reported to promote normal hippo-
campus development and function, and reverse cognitive manifestations of aging. As hip-
pocampus is mainly involved in AD and cognitive decline is a prominent feature of AD, we 
investigated whether OCN plays a novel protective role in AD.Methods: 7-month-old APP/
PS1 male mice were used as AD model in our study. Uncarboxylated osteocalcin (ucOCN, 
the active form of osteocalcin) was injected intraperitoneally once daily at a fixed time point 
for 4 weeks with a dose of 1 ug/kg or 10 ug/kg. Mice were then subjected to a series of 
behavioral tests, followed by evaluation of amyloid plaques in hippocampus and cortex, 
astrocytes and microglia proliferation in hippocampus, and Aβ-related protein expressions. 
In vitro, PC12 cells were used to explore the protective effects of ucOCN against the neuro-
toxicity of aging Aβ1-42 and identify its target signaling pathway.Results: Our data showed 
that intraperitoneal injection of ucOCN increased the entries of AD mice into the central 
area in Open Field Test and the open arms in Elevated Plus Maze Test, and the time into the 
lit compartment in Light-Dark Transition Test. Besides, ucOCN decreased the average time 
latency to the platform of AD mice in the training of Morris Water Maze Test and 10 ug/
kg ucOCN intervention significantly increased the swimming time of AD mice in the target 
quadrant in the probe test. In addition, ucOCN significantly reduced amyloid plaque de-
posits in hippocampus and cortex, and the APP and Aβ protein expression in hippocampus. 
Inhibition of glial proliferation in hippocampus after intraperitoneal injection of ucOCN was 
also observed. ucOCN could alleviate the damage of PC12 cell viability induced by aging 
Aβ1-42 in vitro, and increase the protein expressions of AKT/mTOR signaling.Conclusions: 
OCN could ameliorate the cognitive deficits, alleviate the amyloid plaque deposition, and 
inhibit the glial hyper-proliferation in hippocampus in AD mice, which might be attributed 
to its activation of the AKT/mTOR pathway. Our study provides more evidence for a better 

understanding of the regulation between bone and brain, and gives rise to the potential of a 
new treatment strategy for AD.Keywords: osteocalcin, Alzheimer’s disease, cognition

Disclosures: Chang Shan, None

FRI-92
The Muscle Metabolite, β-aminoisobutyric acid, L-BAIBA, Enhances 
the Effects of Suboptimal Mechanical Loading on New Bone Formation. 
*Alberto Smargiassi1, Alexander Robling1, Lynda Bonewald1, Marco Brotto2. 
1IUPUI, United States, 2University of Texas at Arlington , United States

Muscle is now recognized as a source of signaling molecules that can have both posi-
tive and negative effects on bone. Previously it was reported that L- β-aminoisobutyric acid 
(BAIBA), a metabolite produced by contracting muscle, attenuates both bone and muscle 
loss due to hindlimb unloading (Kitase et al, Cell Reports, 2018). Interestingly, the L(S) 
enantiomer of BAIBA was 100-1000 fold more potent than the D form in preventing os-
teocyte cell death due to reactive oxygen species, so this form was used for all studies. 
Here we sought to determine if L-BAIBA could enhance the anabolic effects of mechanical 
loading on bone formation. Five month old C57bl/6 male (n=8) and female mice (n=5) were 
subjected to tibial cyclic compressive loading for 2 weeks at 8.25N (males) and 8.1N (fe-
males) 220 cycles (~1500 με), 2Hz, 3 times/week, 2 weeks total with and without L-BAIBA 
in their drinking water to provide approximately 100 mg/kg/day. At sacrifice, serum was 
collected for quantitation of butyric acids. No detectable levels of L-BAIBA were found in 
the serum of control animals not given L-BAIBA. In treated animals, the L-BAIBA serum 
concentration was 7.12+/-7.09 µM, with no significant effect on the other related butyric 
acids, L- and D-ABBA and GABA. L-BAIBA treatment alone had no effect on bone for-
mation as assessed by double fluorochrome labeling. Loading modestly but significantly 
increased bone formation and this anabolic response was further increased with the addition 
of L-BAIBA in male mice (n=8). Relative values for bone formation parameters of loaded 
plus L-BAIBA compared to loaded alone were MS/BS: 0.232+/-0.136 vs 0.049+/-0.141; 
MAR: 1.081+/-0.358 vs 0.252+/-0.381; BFR: 0.268+/-0.209 vs 0.031+/-0.072 (p<.05). Val-
ues in females at this time are trending towards significance. Surprisingly, L-BAIBA also 
had positive effects on muscle function, as grip strength of the animals given L-BAIBA was 
significantly increased in both males and females: Force normalized to weight L-BAIBA 
vs controls: Males: 7.66+/-1.12 vs 6.25+/-0.56; Females: 9.08+/-0.91 vs 8.24+/-0.55 (n=8) 
(p<.05). These results demonstrate that the muscle metabolite, L-BAIBA, can enhance the 
effects of loading while also increasing muscle strength. This study has implications for 
identifying a means to enhance or boost suboptimal skeletal loading conditions such as space 
flight, immobilization, and aging, while also improving the force output of skeletal muscles.

Disclosures: Alberto Smargiassi, None

FRI-93
Distinctive role of muscle-specific ubiquitin ligases in bone microarchitecture 
*Vidyani Suryadevara1, Monte Willis1. 1IUPUI, United States

Introduction: People with osteoporosis have increased risk of fractures and abnormal 
bone quality due to reduced bone strength. Over the age of 50, one in two women and one 
in four men are prone to this bone loss. Ubiquitin proteasome system was found to regulate 
bone loss by modulating osteoblast differentiation and bone formation as well as formation 
of osteoclasts that contribute to bone resorption. Ubiquitin ligases (E3s) have been shown to 
play an important role in bone turnover and metabolism. Our group has identified multiple 
roles for the “muscle-specific” E3s MuRF1, MuRF2, MuRF3, and Atrogin-1, including the 
regulation of muscle mass in pathological and physiological cardiac hypertrophy and the 
regulation of metabolism via nuclear receptors in cardiomyocytes. Recent studies have re-
ported MuRF1 mRNA expression in bone cells while evidence for muscle-bone interactions 
in sarcopenia and osteoporosis continues to be discovered. This led to the current investiga-
tion of how MuRF1, MuRF2, MuRF3, and Atrogin-1 might play a role in bone homeostasis 
in vivo. Methods: The role of MuRF1, MuRF2, and MuRF3 was studied using MuRF1+/+, 
MuRF1+/- & MuRF1-/-; MuRF2+/+, MuRF2+/- & MuRF2-/-; and MuRF3+/+, MuRF3+/- 
& MuRF3-/- mice. The femoras were dissected, cleaned of soft tissue and wrapped in saline 
soaked gauze and frozen at -20°C. The femoras were assessed with microCT using the Sky-
Scan system to look at the bone microarchitecture in the distal femur metaphysis (1mm) and 
mid-diaphysis region. Further three-point bending test was performed to assess the material 
and structural properties of the bone. Results: The cortical area at the femoral mid-diaphysis 
region was higher in MuRF1+/- mice compared to WT mice, which was further higher in 
MuRF1-/- mice. Also, the cortical thickness was higher in MuRF1+/- mice compared to WT 
mice. However, depletion of MuRF2 and MuRF3 in mice did not have any effect on the 
cortical parameters, thus highlighting the distinct role on MuRF1. Interestingly, the MuRF2 
deficiency seems to alter the structural properties of the bone as seen in increase in toughness 
in MuRF2+/- mice compared to MuRF2+/+ mice. Conclusion: Muscle atrophy related E3s 
distinctly regulate bone microarchitecture and should be considered as a therapeutic target. 
Inhibiting MuRF1 and MuRF2 may protect against bone loss and should be considered in 
age-related bone loss, osteoporosis, and in other diseases that involve both muscle and bone 
loss.

Disclosures: Vidyani Suryadevara, None
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FRI-96
Impaired PTH-stimulated periosteal proliferation, Wnt activity and 
fracture healing in Fgf2 knockout mice *Liping Xiao1, Marja Hurley1. 1UConn 
Health, United States

There are no studies on FGF2 efficacy in fracture (FX) repair in old animals or humans. 
We published that FGF2 was significantly decreased in old human mesenchymal progenitor 
cells and bones of aged WT mice. PTH regulates FGF2 expression in osteoblasts and PTH 
induced bone formation is reduced in Fgf2KO mice associated with impaired Wnt/ß-catenin 
signaling. PTH and FGF2 increases periosteal cell proliferation and Wnt signaling that are 
important in FX repair. Since PTH-induced FX healing requires both FGF2 and Wnt signal-
ing, we posit that in aged or Fgf2KO mice FX healing would be impaired. Femur FX healing 
in young (2-months) and aged (24-months) WT and Fgf2KO mice was determined. At post 
FX day 14 (PFD14) bony/total callus area was decreased in aged WT compared with young 
WT mice but was similar to that observed in young and aged Fgf2KO. To assess wheth-
er impaired healing in Fgf2KO was associated with decreased periosteal cell proliferation, 
femur FX was performed on 6-month-old WT and Fgf2KO mice. After FX, mice were sc 
injected with 100ug/kg FGF2 or vehicle and sacrificed on PFD2. Mice were injected with 
EdU (5-ethynyl-2’-deoxyuridine) 24h prior to sacrificing. Compared with WT decreased 
EdU labeled periosteal cells were noted in vehicle treated Fgf2KO femurs that were partially 
rescued by FGF2. PTH induced periosteal cell proliferation was assessed in Wnt reporter 
WtTOPgal and Fgf2KOTOPgal mice. Mice were FX at 2-months of age and sc injected daily 
with PTH (40ug/kg) or vehicle, and EdU. At PFD5 in WtTOPgal mice, β-galactosidase was 
expressed in the periosteum and soft callus and markedly stimulated by PTH. In contrast, 
in Fgf2KOTOPgal mice, β-galactosidase activity was weak and barely stimulated by PTH 
(Fig.1A). Compared with WtTOPgal decreased EdU labeled periosteal cells and periosteum 
thickness were noted in vehicle treated Fgf2KOTOP. PTH increased periosteal proliferating 
cells and periosteum thickness in WtTOPgal mice, but to a less degree in Fgf2KOTOPgal 
mice (Fig.1B). In summary, FX healing is impaired in young Fgf2KO, aged WT and aged 
Fgf2KO mice. FGF2 treatment increased periosteal cell proliferation in the early post FX 
period in femurs of WT and Fgf2KO mice. PTH treatment increased periosteal cell prolifera-
tion and Wnt activity in the early post fracture period in femurs of WT but not Fgf2KO mice. 
Impaired periosteal cell proliferation due to reduced FGF2 modulated Wnt could contribute 
to the impaired maximum FX repair in response to PTH.

Disclosures: Liping Xiao, None

FRI-124
Sclerostin antibody normalizes decreased trabecular bone and increased 
bone marrow adipose tissue caused by whole-body irradiation in mice 
*Samantha Costa1, Heather Fairfield1, Mariah Farrell1, Connor Murphy1, Ashley 
Soucy1, Michaela Reagan1, Gill Holdsworth2. 1Maine Medical Center Research 
Institute, United States, 2UCB Pharma, United Kingdom

Irradiation therapy is often utilized before bone marrow (BM) transplantation for cancer 
patients and causes bone deterioration and increased risk for skeletal-related events. Irradia-
tion (IR) negatively affects trabecular architecture through increased osteoclast activity and 
decreased osteoblast activity. Additionally, IR induces increased BM adipocyte infiltration, 
which may compound IR bone disease.Antibodies to sclerostin (Scl-Ab) increase bone mass 
and strength by increasing bone formation and reducing bone resorption. We hypothesized 
Scl-Ab treatment would reverse the adverse effects of IR by increasing bone volume and 
decreasing BM adipose tissue (BMAT), resulting in improved bone quality. In this study, 
12-week-old female C57BL/6J mice were exposed to 6Gy whole-body IR or were non-irra-
diated (Non-IR), then administered Scl-Ab (25 mg/kg) or vehicle weekly for 5 weeks. Tibial 
µCT analysis confirmed IR decreased trabecular bone volume per total volume (Tb.BV/TV) 
by 43.1% (p=0.0246). Scl-Ab increased Tb.BV/TV by 2.45 fold (p<0.0001) in IR and 2.22 
fold (p=0.0415) in Non-IR-mice compared to vehicle (Fig. 1). Cortical parameters were 
unaffected by IR while Scl-Ab increased cortical thickness and area significantly in both 
IR (Femur: 1.26 and 1.38 fold; Tibia: 1.28 and 1.25 fold, respectively) and Non-IR-mice 
(Femur: 1.30 and 1.35 fold; Tibia 1.21 and 1.19 fold, respectively). Femoral mechanical test-
ing confirmed Scl-Ab significantly increased bending rigidity and ultimate moment by 1.34 
and 1.53 fold, respectively in IR and by 1.33 and 1.56 fold, respectively in Non-IR-mice.
Static and dynamic histomorphometry of the femoral metaphysis revealed that many bone 
parameters (e.g. mineral apposition rate, mineralizing surface/bone surface, and trabecular 

number) were significantly reduced by IR and subsequently corrected with Scl-Ab. Adi-
pocyte volume/TV in the femoral metaphysis and whole tibia was increased following IR; 
Scl-Ab diminished this effect in the femoral metaphysis (p=0.0182) (Fig. 1) and distal tibia 
(p=0.002). Scl-Ab improved glucose handling in Non-IR mice and significantly reduced 
visceral fat mass in IR-mice. These data support sclerostin as an adipose tissue maintenance 
factor.Overall, our data support the hypothesis that Scl-Ab ameliorates the deleterious effects 
of IR on trabecular bone and BMAT in a mouse irradiation model. This suggests future 
research into the relationship between BMAT, bone, and other adipose tissue is warranted.

Disclosures: Samantha Costa, None

FRI-135
PREX1 drives spontaneous bone metastasis of ER+ breast cancer cells 
*Miranda E. Clements1, Rachelle W. Johnson2. 1Vanderbilt University, United 
States, 2Vanderbilt University Medical Center, United States

A significant proportion of breast cancer patients develop bone metastases, but the 
mechanisms regulating spontaneous dissemination of tumor cells from the primary site to 
the skeleton remain largely unknown. We sought to identify factors involved in skeletal dis-
semination in a clinically relevant model that encompasses the entire metastatic cascade in 
vivo. Using a novel model of spontaneous bone metastasis developed in our laboratory and 
derived from human ER+ MCF7 cells, molecular profiling revealed increased PREX1 ex-
pression (up to 4-fold, p<0.05-0.001) in a cell line established from flow sorted MCF7 cells 
that spontaneously disseminated from the primary tumor site to bone (MCF7b). MCF7b 
cells, which were confirmed as MCF7 cells by STR profiling at ATCC, did not exhibit any 
differences in morphology or baseline estrogen signaling, but were more migratory, inva-
sive, and adhesive in vitro compared to parental MCF7 cells (up to 3-fold, p<0.05-0.0001) 
and this phenotype was mediated by PREX1 (p<0.05). MCF7b cells grew poorly in the pri-
mary tumor site when re-inoculated in vivo (up to 4.5-fold, p<0.05-0.01), suggesting these 
tumor cells are primed to grow in the bone. Consistent with these findings, spontaneously 
disseminated MCF7b cells were enriched in skeletal sites of metastasis (femora, spine) over 
soft tissue sites (lung) (up to 5-fold, p<0.05-0.001). Dissemination from the primary tumor 
site to bone metastatic sites was reversed with PREX1 knockdown (p<0.05-0.001), indicat-
ing that PREX1 is a key driver of spontaneous dissemination of tumor cells to the bone mar-
row. Intracardiac inoculation of parental or MCF7b cells revealed no significant differences 
in the total tumor cells in the bone marrow, which further suggested that MCF7b cells exhibit 
increased dissemination from the primary tumor rather than enhanced bone colonization. 
Interestingly, 20% of MCF7b-inoculated mice developed overt bone metastases following 
intracardiac inoculation in the absence of estrogen, again suggesting these cells are primed 
to grow in the bone. In breast cancer patients, PREX1 levels are significantly increased in 
ER+ tumors (up to 2-fold, p<0.01-0.0001) and associated with invasive disease and distant 
metastasis (p<0.05). Together, these findings implicate PREX1 in spontaneous bone metas-
tasis and provide a significant advance in the molecular mechanisms by which breast cancer 
cells disseminate from the primary tumor site to bone.

Disclosures: Miranda E. Clements, None



72

FRI-136 ASBMR 2019 Annual Meeting

FRI-136
TBK1/IKKε inhibitor Amlexanox blocks Multiple Myeloma cell growth in 
vitro and in vivo *Quanhong Sun1, Juraj Adamik1, Peng Zhang1, Konstantinos 
Lontos1, Deborah L. Galson1, Valentina Marchica2, Nicola Giuliani2, Rebecca 
Silbermann3, G.David Roodman4, Lea Nyiranshuti5, Joseph Latoche5, Carolyn 
J. Anderson5, Konstantinos Verdelis6. 1Department of Medicine, Hem-Onc 
Division, UPMC Hillman Cancer Center, University of Pittsburgh, United 
States, 2Myeloma Unit, Department of Clinical and Experimental Medicine, 
University of Parma, Italy, Italy, 3Department of Medicine, Hematology-
Oncology Division, Indiana University, Indianapolis, IN, USA, United States, 
4Department of Medicine, Hem-Onc Division, Indiana University, Indianapolis, 
IN; 5Veterans Administration Medical Center, Indianapolis, IN, USA, United 
States, 5Department of Medicine, Cardiology Division, University of Pittsburgh, 
United States, 6Department of Oral Biology, The Center for Craniofacial 
Regeneration, McGowan Institute for Regenerative Medicine, University of 
Pittsburgh, United States

Multiple myeloma (MM) is the most frequent cancer to involve the skeleton, generat-
ing osteolytic lesions that contribute significantly to patient morbidity and mortality. MM 
remains incurable for most patients. We showed that TBK1 signaling is a novel pathway 
that increases osteoclast (OCL) formation in Paget’s disease of bone. Therefore, we hypoth-
esized that TBK1 plays a similar role in MM induction of OCL. We found that the TBK1/
IKKε inhibitor Amlexanox (Amlx) blocked both normal and MM-enhanced OCL formation. 
Further, Amlx treatment of primary BMSC from MM patients or normal donors decreased 
expression of TNFα, IL-6 and RANKL, thereby decreasing BMSC support of MM survival 
and OCL differentiation. We found that TBK1 mRNA and protein expression in CD138+ 
plasma cells from MM patients increased with MM progression. Testing whether Amlx 
would also affect MM cells directly, we found that it strongly decreased the viability of MM 
cell lines and primary MM cells via induction of apoptosis. Amlx treatment of several MM 
cell lines also induced a G1/S blockade, decreased activated ERK1/2, and increased transla-
tion of the dominant-negative C/EBPβ-LIP isoform. The positive-acting C/EBPβ-LAP iso-
form was previously shown to be a critical transcription factor for MM viability. Amlx also 
enhanced the effectiveness of the proteasome inhibitors bortezomib and carfilzomib to kill 
MM cells in 2D culture. Using a 3D cell culture model, we found that murine bone marrow 
cells enhanced MM1.S growth and increased the Amlx IC50 when used alone. However, 
Amlx retained the ability to increase the effectiveness of bortezomib to the same degree 
regardless of the presence of bone marrow cells. Amlx efficacy in vivo was tested in a synge-
neic immunocompetent MM mouse model using 5TGM1 MM cells expressing GFP and se-
creted Guassia luciferase (GLuc) injected intratibially into C57Bl/KaLwRij mice. Oral Amlx 
dose-dependently inhibited tumor growth as assessed by longitudinal analyses of secreted 
GLuc levels in the blood and PET-CT, and confirmed by FACS analyses of %GFP+ MM 
cells in the tibiae. The high dose Amlx anti-tumor effect size was similar to that of bortezo-
mib treatment. Further, in vivo Amlx blocked the MM-induced increase in OCL formation 
ex vivo using bone marrow monocytes from treated mice. These data suggest that Amlx 
targeting of TBK1/IKKε signaling may decrease MM bone disease by slowing MM growth, 
directly and indirectly, and protect the bone from MM-induced osteolysis.

Disclosures: Quanhong Sun, None

FRI-138
Circulating osteocalcin-positive cells predict the progression of breast 
cancer bone metastasis *Kyoung Jin Lee1, Serk In Park1, Hyun Jin Sun2, 
Kyung-Hun Lee2, Tae Young Kim2, Seock-Ah Im2, Sun Wook Cho2. 1Department 
of Biochemistry and Molecular Biology, Korea University College of Medicine, 
Republic of Korea, 2Department of Internal Medicine, Seoul National University 
Hospital, Republic of Korea

Current diagnosis of bone metastasis relies on imaging modalities detecting destructive 
changes of bone occurring in the later stage. We previously reported that circulating osteo-
calcin-positive cells (cOC) increased during early micrometastasis in a murine intra-tibial 
injection model. This study aimed to investigate whether cOC could predict bone metastasis 
progression earlier than the current image-based diagnostics. Ninety-six metastatic breast 
cancer patients with or without bone metastasis were enrolled and cOC were measures at 
baseline and 15-month. The patients were initially divided into two groups (active vs. inac-
tive lesions) and disease progression (progressive [PD] or stable [SD] diseases) were evaluat-
ed after 15 months. The patients with bone metastasis showed higher cOC than those without 
bone metastasis at baseline. During 15-month follow-up, PD group was found to have had 
higher cOC measured at baseline compared with SD group, regardless of the initial disease 
status. The patients with higher cOC showed shortened bone metastasis progression-free 
survival compared with those with lower cOC (cutoff=0.045%; P<.001; HR 4.79; 95% CI 
2.17-10.56). Among 33 patients without bone metastasis at enrollment, three developed new 
bone metastasis within 15 months and were found to have had higher cOC. At 15-month, 20 
patients underwent follow-up cOC analysis. Interestingly, cOC increase (DcOC) between 
baseline and 15-month was higher in PD group than SD or no bone metastasis groups. To 
investigate the time course of the cOC mobilization during bone metastasis, human breast 
cancer cells (MDA-MB 231Luc) were intra-cardiacally injected in nude mice (n=16). cOC 
(CD15-CD45-Ostecalcin+ cells) and whole body bioluminescence imaging (BLI) were an-

alyzed at every 3-4 days. Among all, cOC was increased on Day-7, significantly earlier than 
the appearance of detectable bone lesions on BLI at Day-14. DcOC between Day-3 and 
Day-7 (DcOCD3-D7) showed a strong positive correlation with BLI at Day-14 (r2=0.598, 
P<0.001). Then, mice were divided into two groups according to the status of bone metasta-
sis based on BLI measured at Day-22, i.e. bone metastasis (n=10) and non-bone metastasis 
(n=6) groups. DcOCD3-D7 was significantly increased in bone metastasis group than that of 
the non-bone metastasis group. In conclusion, cOC is increased in the early phase of breast 
cancer bone metastasis and predict the disease progression. cOC can be a novel biomarker 
for early diagnosis and progression of bone metastasis.

Disclosures: Kyoung Jin Lee, None

FRI-141
The Role of Integrin α2β1 in Breast Cancer Metastasis to Bone *Milene 
Moritz1, Heloisa de Araujo1, Alyssa Merkel2, Julie Rhoades (Sterling)2, Ean 
Feldman3. 1Federal University of Sao Carlos, Brazil, 2Vanderbilt University 
Medical Center, United States, 3Vanderbilt University, United States

Integrins participate in the pathogenesis of bone metastasis at many levels during the 
metastatic cascade such as tumor cell invasion, transmigration through blood vessels, and 
secondary site colonization. Despite substantial evidence suggesting that integrin α2β1 can 
enhance breast cancer invasion and metastasis, other studies suggest a potential inhibitory 
role for tumor establishment in bone. To elucidate the complex role of α2β1 integrin in bone 
metastasis, further studies comparing different in vivo models are still needed. Thus, we 
hypothesized that the role of α2β1 integrin varies during the metastatic cascade to bone. In 
vitro results revealed that MDA-MB-231 bone derived cells (MDA-Bone) expressed lower 
levels of α2β1 integrin compared to MDA-MB-231 parental cells. MDA-Bone cells also 
express higher levels of PTHrP (parathyroid hormone related protein), Gli2, and TGFβ-
RII, which have been shown to contribute to bone destruction. However, overexpressing α2 
integrin in these cells showed reduced expression of Gli2, reduced FAK phosphorylation, 
and an increase in β3 integrin, indicating a more aggressive phenotype. These data suggest 
an inverse correlation between α2 integrin expression and a bone destructive phenotype. 
Furthermore, TGF-β treatment decreased α2β1 integrin expression in MDA-Bone cells, in-
dicating that TGF-β may influence the selection of tumor cells to bone through Integrin 
regulation. For in vivo studies, we sought to evaluate the role of α2β1 integrin using a potent 
inhibitor (TCI-15) and α2 integrin overexpression in three athymic nude mouse models (in-
tratibial-IT, intracardiac-IC and mammary fat pad-MFP) to simulate breast tumor metastasis 
to bone. Mice treated with TCI-15 (20 mg/Kg) showed decreased primary tumor size in the 
MFP model, but no change in bone destruction after tumor establishment in bone (IT and IC 
models). Conversely, MDA-Bone cells overexpressing α2 integrin increased primary tumor 
growth (MFP model), and increased bone destruction (IT model). Immunohistochemistry 
for α2 integrin and TGFβRII in the primary tumor (MFP) and secondary site (IT) showed 
that α2 integrin and TGFβRII were only expressed in tumor cells, being potential biomarkers 
to identify breast cancer metastasis in bone. These data reveal a biphasic expression of α2 
integrin during the metastatic process. Targeting α2β1 could potentially limit tumor initia-
tion and expansion in primary breast tumors early on, but not once metastasis has occurred.

Disclosures: Milene Moritz, None

FRI-142
Activation of Osteoblast Parathyroid Hormone 1 Receptor (PTH1R) 
Mobilizes Monocytic Myeloid-Derived Suppressor Cells (MDSC) from the 
Bone Marrow Tumor Hosts *Serk In Park1, Kyoung Jin Lee1, Eun Jung Lee1, 
Bo-Yeon Seo1, Seung Pil Jung2, Sun Wook Cho3. 1Department of Biochemistry 
and Molecular Biology, Korea University College of Medicine, Republic of 
Korea, 2Department of Surgery, Korea University College of Medicine, Republic 
of Korea, 3Department of Internal Medicine, Seoul National University Hospital, 
Republic of Korea

MDSCs are T cell suppressive immature myeloid-lineage cells in the tumor microenvi-
ronent (TME). MDSCs originate in the bone marrow, circulate and accumulate in the spleen 
and tumor tissue. MDSCs consist of two morphologically and functionally distinct subpop-
ulations, i.e. monocytic (M-) and polymorphonuclear (PMN-) MDSC. While PMN-MDSCs 
are more abundant and suppress T cells in an antigen-specific manner, M-MDSCs are ear-
lier-stage MDSCs and suppress T cells in both antigen-specific and nonspecific manners. 
In contrast to clear functions in TME, how MDSCs are regulated in the bone marrow of 
tumor hosts remains unclear. We have previously reported that tumor-derived parathyroid 
hormone-related peptide (PTHrP) increased MDSCs in TME. In this study, we further inves-
tigated cellular and molecular mechanisms of PTHrP in mobilizing MDSCs from the bone 
marrow. Continuous infusion of PTHrP(1-34) in female Balb/C mice using subcutaneous 
osmotic pumps (80mg/kg, 3 weeks) increased M-MDSC, but not PMN-MDSC, in the cir-
culation and bone marrow. Interestingly, a single administration of PTHrP(1-34) or PTH(1-
34) in mice also rapidly increased M-MDSC in the circulation, suggesting that M-MDSC 
are mobilized from the bone marrow by PTH1R activation.RT-PCR analysis showed that 
PTH1R is expressed in osteoblasts, but not in human or mouse MDSC.In vitrocell binding 
assays measuring fluorescently labeled-human or mouse MDSC co-cultured with MC3T3E1 
or hFOB osteoblasts were performed to determine the molecular mechanism of MDSC 
mobilization. We found that PTHrP(1-34) and PTH(1-34), but not PTHrP(7-34), released 
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MDSC-osteoblast binding, and also that anti-VCAM 1 and/or -β1 integrin neutralizing an-
tibodies blocked MDSC-osteoblast binding. Inhibitors of PKA, a downstream mediator of 
PTH1R, inhibited MDSC-osteoblast binding, while forskolin, a PKA activator, showed the 
opposite effects. Immunohistochemical staining of the bones of tumor-bearing mice showed 
that M-MDSCs localize adjacent to trabecular osteoblasts via VCAM-1 (expressed by osteo-
blasts) and β1 integrin (expressed by M-MDSC). Subsequent experiments demonstrated that 
PTH/PTHrP-stimulated osteoblasts release VEGF-A and IL-6 to stimulate M-MDSCs via 
phosphorylation of Src family kinase. Administration of dasatinib, a Src selective inhibitor, 
significantly suppressed PTHrP-mediated M-MDSC mobilization in vivo. Collectively, our 
data demonstrate that tumor-derived PTHrP circulate and activates osteoblasts, leading to 
release of M-MDSCs via disruption of VCAM-1 and β1 integrin retention axis by upreg-
ulation of VEGF-A and IL-6 in bone and by Src family kinase phosphorylation in MDCS. 
In conclusion, this study explains how MDSC, an essential bone marrow-derived cells in 
TME, are regulated in the bones of cancer patients. Further studies will provide a therapeutic 
approach to uncouple the partnership between tumor and bone.

Disclosures: Serk In Park, None

FRI-143
The role of the SCF/c-kit pathway in cancer-induced bone pain *Sun Park1, 
Mattew Eber1, Shunsuke Tsuzuki1, Rebecca Cain1, Brooke Widner1, Yusuke 
Shiozawa1, Yuko Kamata2, Takahiro Kimura2, Fang-Chi Hsu3, Christopher 
Peters4. 1Wake Forest University Health Sciences, United States, 2The Jikei 
University School of Medicine, Japan, 3Wake Forest University Health Scineces, 
United States, 4Wake Forest Univerisy Health Sciences, United States

Cancer-induced bone pain (CIBP) is the most common and devastating symptom of 
bone metastatic cancer, and it substantially impairs patients’ quality of life. However, there is 
no effective analgesic treatments for CIBP other than opioids, which come with severe side 
effects. Therefore, understanding the underlying mechanism of CIBP is critical to find better 
therapeutic targets. The receptor tyrosine kinase, c-Kit expressed on sensory nerves has been 
shown to be associated with neuropathic and inflammatory pain. Additionally, human tumors 
express high levels of stem cell factor (SCF), the sole ligand for c-Kit. However, wheth-
er SCF derived from bone metastatic cancer cells induces CIBP through c-Kit expressed 
on sensory nerves is still unknown.SCF expression in bone marrow autopsy samples from 
prostate cancer patients who died from bone metastases was higher than those who died 
from other reasons. Consistently, murine prostate cancer RM-1 and lung cancer LL2 cell 
lines, known to induce CIBP in mouse models, express and release SCF. Murine dorsal root 
ganglia (DRG)-derived sensory neurons have high expression of c-Kit (PCR and immuno-
histochemistry), while RM-1 and LL2 cells express no c-Kit. To examine the role of the bone 
metastatic cancer cells in CIBP, we developed preclinical models utilizing RM-1 and LL2 
cells expressing luciferase inoculated into the femurs of C57BL6/J mice. The both models 
showed progressive increases in guarding and flinching pain behavior, which correlated with 
increased tumor growth (bioluminescence imaging) and osteolytic lesion severity (radiog-
raphy). In these animals, activation of c-Kit in the ipsilateral DRG of the tumor bearing 
mice was detected using phospho-protein array. Furthermore, we found that SCF treatments 
increased gene expression of a pain-related neuropeptide calcitonin gene-related peptide 
(CGRP) and induced the sprouting of primary mouse DRG cells. Moreover, conditioned 
media collected from RM-1 and LL2 cells increased the sprouting of primary DRG cells.In 
conclusion, our data suggests that bone metastatic cancer cells may induce CIBP by regulat-
ing nerve sprouting and CGRP production through the SCF/c-Kit pathway, identifying the 
SCF/c-Kit pathway as a potential therapeutic target for CIBP.

Disclosures: Sun Park, None

FRI-145
Parathyroid Hormone Receptor Signaling Mediates Breast Cancer 
Metastasis to Bone in Mice *Srilatha Swami1, Hui Zhu1, Joy Y. Wu1. 1Stanford 
University, United States

Women with breast cancer are at risk for osteoporosis, but whether anabolic treatment 
for osteoporosis with recombinant parathyroid hormone (PTH[1-34]) might promote or in-
hibit bone metastases is unknown. We have shown that PTH[1-34] alters the bone micro-
environment in murine models of breast cancer, leading to reduced incidence of skeletal 
metastases, preservation of bone microarchitecture, and prolonged survival. The biologi-
cal actions of PTH are mediated through the parathyroid hormone receptor (PTH1R), a G 
protein coupled receptor that is shared with parathyroid hormone-related protein (PTHrP). 
Although it is well established that breast cancer cells express both PTHrP and PTH1R, and 
that PTHrP plays a key role in the breast cancer-bone interaction, very little is known about 
the effects of PTH on the primary breast tumor. Initial studies from our lab have shown that 
PTH decreased the expression of several genes including PTHrP in murine 4T1-BGL breast 
cancer cells. In this study, we examined the role of PTH1R signaling in breast cancer cells 
in skeletal metastases in response to PTH. PTH1R knockdown (Pth1rKD-4T1) and control 
(Con-4T1) 4T1-BGL cells were generated using shRNA and treated with PTH. Although 
intermittent PTH treatment did not affect the growth of either Con-4T1 or Pth1rKD-4T1 
cells in vitro, PTH inhibited the migration of Con-4T1 but not Pth1rKD-4T1 cells towards 
MC3T3-E1 murine pre-osteoblastic cells in transwell migration assays. Using orthotopic 
models and bioluminescence imaging in Balb/c mice we demonstrated that PTH treatment 
significantly reduced the incidence of spontaneous bone metastases in mice bearing Con-4T1 

but not Pth1rKD-4T1 tumors. RNA isolation and gene expression profiling of PTH-treated 
Con-4T1 tumors and hindlimbs revealed significantly decreased expression of several tumor 
genes that play key roles in the breast-bone vicious cycle with reciprocal changes in bone. 
These changes were not seen in the Pth1rKD-4T1 tumors treated with intermittent PTH, 
suggesting that loss of PTH1R signaling in breast cancer cells rendered them non-responsive 
to the inhibitory effects of PTH treatment on migration to and engraftment in bone. In con-
clusion, our study demonstrated that expression of PTH1R in breast cancer cells is critical 
for the actions of PTH in reducing skeletal metastases.

Disclosures: Srilatha Swami, None

FRI-147
HIF Signaling Drives Spontaneous Dissemination of Breast Cancer Cells to 
Bone *Vera Todd1, Lawrence Vecchi2, Rachelle Johnson2. 1Vanderbilt University, 
United States, 2Vanderbilt University Medical Center, United States

As tumors enlarge and outgrow their blood supply, they frequently become hypoxic, 
which activates hypoxia-inducible factor (HIF) signaling. Previous studies suggest that HIF 
signaling in breast cancer cells promotes lung dissemination in genetic models and bone col-
onization following intracardiac inoculation, but the impact of HIF1α in the primary tumor 
on spontaneous dissemination to bone has never been evaluated. We hypothesized that active 
HIF signaling in the primary tumor increases spontaneous dissemination of breast cancer 
cells to the bone and that HIF1α deletion in the primary tumor would reduce spontaneous 
dissemination to bone.To test this, we generated MMTV-Cre.Hif1αf/f.PyMT mice, which 
spontaneously develop mouse mammary carcinomas with conditional deletion of HIF1α in 
the mammary fat pad / tumors. CreT/w/Hif1αf/f/PyMTT/w (Hif1α-/-) and Crew/w/Hif1αf/f/
PyMTT/w (Hif1αf/f) littermate and cousin controls were used and mice sacrificed when the 
largest tumor reached 1cm3, which was delayed in Hif1αf/f mice (p<0.001). We first evalu-
ated knockout efficiency in these mice and confirmed that Hif1α-/- mice (n=22 mice) had an 
83% reduction in Hif1α expression in whole mammary tumors compared to Hif1αf/f mice 
(n=20 mice) (p<0.0001). Hif1α-/- mice were next evaluated for differences in spontaneous 
dissemination to distant metastatic sites, including the femora, spine, lung, and brain. Since 
PyMT mice have low baseline levels of tumor cell dissemination to bone, we used qPCR 
detection of Pymt mRNA expression, which was specifically expressed in mammary carci-
noma cells, to measure tumor burden in metastatic sites. Hif1α-/- mice had a trend toward 
increased Pymt mRNA levels, and thus disseminated tumor burden, in homogenized lung 
by qPCR, which was confirmed by histological inspection for macroscopic tumor nodules 
in lung sections (n=10/20 Hif1α-/-, n=2/14 Hif1αf/f, p<0.05). There was a non-significant 
trend toward decreased tumor burden by Pymt expression in the brain and femora of Hif1α-/- 
mice and flow analysis of the contralateral limb. In contrast, tumor dissemination to the 
spine was significantly lower in Hif1α-/- mice compared to Hif1αf/f mice (2.5-fold, p<0.05), 
indicating that HIF signaling drives spontaneous dissemination to specific bone metastatic 
sites. Together, these data suggest that blocking HIF1α signaling in primary breast tumors 
may be beneficial in preventing spontaneous dissemination to the skeleton and the formation 
of bone metastases.

Disclosures: Vera Todd, None

FRI-174
DDRGK1 is required for the proper chondrogenesis and the regulation of 
osteochondroprogenitors * Yangjin Bae1, Monika Weisz-Hubshman1, Adetutu 
Egunsola1, Ming-Ming Jiang 1, Brendan Lee1. 1Baylor College of Medicine, 
United States

DDRGK1 is a substrate of ufmylation process, a post-translational modification me-
diated by UFM1, one of ubiquitin-like proteins. Various cellular and molecular functions 
of DDRGK1 were demonstrated by others’ in vitro studies. Also, global and tissue-specific 
knockout murine models showed necessity of DDRGK1 during erythropoiesis. Moreover, 
the important physiological role of DDRGK1 was elucidated by uncovering the genetic 
cause of rare skeletal dysplasia. In brief, we identified homozygous mutation of DDRGK1 as 
a causative mutation of Shohat-type SEMD (spondyloepimetaphyseal dysplasia), a rare form 
of chondrodysplasia. We showed that DDRGK1 loss-of-function mutation led to defects 
in cartilage development in zebrafish. Furthermore, Ddrgk1-/- mice were embryonic lethal 
(E11.5) and, also resulted in delayed chondrogenic mesenchymal condensation in the limb 
buds. Mechanistically, we showed that DDRGK1 forms a complex with SOX9 and inhibits 
ubiquitination-mediated proteasomal degradation of SOX9. We also found a decreased Sox9 
protein level and Col2a1 transcript in the absence of Ddrgk1 in ATDC5 cells. Hence, our dis-
covery of DDRGK1 as a causative gene in Shohat-type SEMD provides that DDRGK1 is re-
quired for maintenance of SOX9 protein stability during chondrogenesis. Here, to elucidate 
tissue-specific role of DDRGK1, we generated Prx1-Cre; Ddrgk1f/f mice, where Ddrgk1 
is deleted in the osteochondroprogenitors of limb buds. Unlike Ddrgk1-/- mice, Prx1-Cre; 
Ddrgk1f/f mice survive and manifest severe chondrodysplasia including progressive short-
ening of the limbs with an abnormal growth plate and a delayed epiphyseal ossification. 
The proliferating zone in Prx1-Cre; Ddrgk1f/f mice was shortened, while the hypertrophic 
zone was elongated. Interestingly, we observed drastic decreased BV/TV trabeculae in the 
proximal femur of Prx1-Cre; Ddrgk1f/f mice (2 month). TUNNEL staining showed elevated 
apoptotic cells residing in the femur endosteal of Prx1-Cre; Ddrgk1f/f mice (P2). These 
results suggest that loss of DDRGK1 in the osteochondroprogenitors may impair the replen-
ishment of skeletal progenitors to maintain the trabecular bone. Hence, DDRGK1 plays dual 
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roles of;1) regulating proper chondrogenesis and 2) maintaining skeletal progenitors. The 
investigation of molecular functions of DDRGK1 is currently underway. Our study will also 
provide novel substrates of UFM1 modification and its mechanisms in chondrogenesis and 
in maintenance of osteochodroprogenitors.

Disclosures: Yangjin Bae, None

FRI-175
Pinch regulates chondrogenesis by control of TGF-β1 signaling and 
expression of Sox9 and Runx2 in chondrocytes *Yiming Lei1, Huiling 
Cao1, Pengyu Li1, Xin Liu1, Qinnan Yan1, Simin Lin1, Liting Ma1, Yuxi Guo1, 
Yumei Lai2, Yiran Zhao3, Wei Yang3, Yishu Wang3, Ruxuan Li3, Guozhi 
Xiao3. 1Guangdong Provincial Key Laboratory of Cell Microenvironment and 
Disease Research, Shenzhen Key Laboratory of Cell Microenvironment, and 
Department of Biology, Southern University of Science and Technology, , China, 
2Department of Orthopedic Surgery, Rush University Medical Center, United 
States, 3Guangdong Provincial Key Laboratory of Cell Microenvironment and 
Disease Research, Shenzhen Key Laboratory of Cell Microenvironment, and 
Department of Biology, Southern University of Science and Technology, China

Pinch is a LIM-domain-only adaptor that plays important roles in integrin activation 
and extracellular matrix adhesion and migration. Mammalian cells have two functional 
Pinch proteins, Pinch1 and Pinch2. To investigate the role of Pinch proteins in skeletogen-
esis, we generated mice with Pinch1 deletion in Prx1-expressing mesenchymal stem cells 
(Pinch1Prx1) and/or Pinch2 globally (Pinch2 KO). While neither Pinch1Prx1 nor Pinch2 
KO mice displayed any marked skeletal abnormalities, Pinch1Prx1; Pinch2 KO mice dis-
played severe limb shortening due to impaired endochondral ossification, demonstrating a 
functional redundancy between the two Pinch proteins. The formation of the second ossifi-
cation center was largely delayed in Pinch1Prx1; Pinch2 KO mice compared to control litter-
mates. Pinch loss decreased the length of proliferative zone and increased that of hypertro-
phic zone of the tibial growth plate. Mechanistically, Pinch loss impaired TGF-β1 signaling 
and reduced Sox9 expression in resting and proliferative chondrocytes and increased Runx2 
expression and chondrocyte hypertrophy. Furthermore, Pinch1Prx1; Pinch2 KO mice dis-
played a severe osteopenia with their bone volume/tissue volume and bone mineral density 
of femurs being decreased by 69% and 62%, respectively, compared to control littermates. 
Decreased osteoblast function and bone formation and increased osteoclast formation and 
adipogenesis all contributed to the osteopenic phenotypes of mutant mice. Furthermore, 
mice with Pinch1 deletion in type II collagen-expressing chondrocytes and global Pinch2 
deletion (Pinch1Col2; Pinch2 KO) were born normal at birth, but developed a severe growth 
retardation and dwarfism postnatally, thus demonstrating a direct role of Pinch expression in 
chondrocytes. Taken together, these results demonstrate an essential role for Pinch proteins 
in regulation of chondrogenesis during skeletal development.

Disclosures: Yiming Lei, None

FRI-178
Growth plate borderline chondrocytes behave as transient mesenchymal 
precursor cells *Koji Mizuhashi1, Noriaki Ono1. 1University of Michigan 
School of Dentistry, United States

The growth plate provides a substantial source of mesenchymal cells in the endosteal 
marrow space during endochondral ossification. The current model postulates that a group 
of chondrocytes in the hypertrophic zone can escape from apoptosis and transform into cells 
that eventually become osteoblasts in an area beneath the growth plate. The growth plate is 
composed of cells with various morphologies; particularly, at the periphery of the growth 
plate immediately adjacent to the perichondrium are ‘borderline’ chondrocytes, which align 
perpendicularly to other growth plate chondrocytes. However, characteristics of these spe-
cial chondrocytes and their in vivo cell fates have not been revealed. First, to reveal cellular 
heterogeneity of neonatal chondrocytes, we performed a single cell RNA-seq analysis of 
fluorescence-activated cell sorting (FACS)-isolated tdTomato+chondrocytes harvested from 
Col2a1-creER; R26R-tdTomato femur growth plates at P2 (with tamoxifen pulse at P0) us-
ing the 10X Genomics Chromium platform. An initial t-SNE analysis of 8,486 cells revealed 
11 clusters, including 3 clusters of aggrecan (Acan)+ lower-zone chondrocytes, 2 clusters of 
upper zone of growth plate and cartilage matrix associated (Ucma)+ chondrocytes and 2 clus-
ters of proteoglycan 4 (Prg4)+ articular chondrocytes. Additionally, we discovered a unique 
cluster exhibiting a borderline state between upper and lower growth plate chondrocytes; 
their cell-type specific markers included genes with known and unknown functions, such as 
Srxn1, Ifrd1, Tnfrsf12a, Fosl1, Pmepa1 and Myc. Second, we conducted a lineage-tracing 
experiment using Pthrp-creER. We found that a tamoxifen pulse at P0 to this line could 
specifically mark borderline chondrocytes before the resting zone was formed. Following 
the chase, these cells marched into the nascent marrow space, expanded in the metaphyseal 
marrow and became Col1(2.3kb)-GFP+ osteoblasts and Cxcl12-GFPhigh reticular stromal 
‘CAR’ cells. Interestingly, these borderline chondrocyte-derived marrow cells were short-
lived, as they were significantly reduced during adulthood. These findings demonstrate that 
borderline chondrocytes in the peripheral growth plate are a particularly important route for 
producing osteoblasts and marrow stromal cells in growing murine endochondral bones. 

A special microenvironment neighboring the osteogenic perichondrium might endow these 
chondrocytes with an enhanced potential to differentiate into marrow mesenchymal cells.

Disclosures: Koji Mizuhashi, None

FRI-179
Changes in 3D Genome Architecture During Chondrocyte Differentiation 
in the Pathogenesis of Human Chondrodysplasias *I-Wen Song1, Ivan 
Bochkov1, Yangjin Bae1, Erez Aiden1, Brendan Lee1. 1Molecular and Human 
Genetics, Baylor College of Medicine, United States

Skeletal dysplasia (SD) pathogenesis cannot be explained by DNA coding variants 
alone. Genome-wide studies have suggested that genetic variants in non-coding regions play 
major roles in disease pathogenesis. Therefore, we aimed to identify candidate non-cod-
ing regions for SD pathogenesis through profiling the genome-wide 3D chromatin contact 
alterations during chondrocyte differentiation. We performed loop-resolution in situ Hi-C 
on undifferentiated and differentiated ATDC5 cells to obtain global 3D genome interaction 
profiles. We generated 8 replicate Hi-C libraries for each group and attained a total of 2 bil-
lion high-quality Hi-C contacts in each summed map. No dramatic changes were observed 
following differentiation at the scale of topologically associated domains (TADs, median 
length = 175Kb in undifferentiated, 170Kb in differentiated). However, differentiated cells 
consistently showed a strengthening and reinforcement of loops throughout the genome. 
Using the Hi-C Computational Unbiased Peak Search (HiCCUPS) loop caller, we identified 
10,020 and 13,145 loops in undifferentiated and differentiated chondrocytes, respectively 
(median length = 300Kb and 305Kb, respectively). To pinpoint cell stage-specific loops 
that may contribute to the regulation of chondrogenesis, we performed a “diffHiCCUPS” 
differential loop analysis followed by manual curation. We found 24 high-confidence un-
differentiated-specific and 146 high-confidence differentiation-specific loops. Motif analy-
sis of these high-confidence stage-specific loop anchors revealed an enrichment of binding 
sites for transcription factors (TFs) involved in cell cycle regulation in the undifferentiated 
group, whereas loop anchors of the differentiated group were enriched for binding sites of 
TFs involved in development. Interestingly, 15 of these TFs are known SD genes. Analyz-
ing the corresponding loop anchor coordinates in the human genome, we observed known 
pathogenic CNVs that are flanked by stage-specific anchors and hence could be affected by 
loop contacts and subsequently cause phenotypes. These data identify potential candidate 
regions for mutation mechanisms that involve 3D chromatin looping. This study is the first 
genome-wide profile of unbiased 3D chromatin contacts in skeletal cells. Additionally, by 
understanding how SD genes, pathogenic CNVs, and chromatin looping regulate one an-
other, we may identify new pathomechanisms that can advance diagnosis and inspire novel 
therapeutic strategies.

Disclosures: I-Wen Song, None

FRI-180
TGF-β/Alk5 signaling regulates the senescence of articular cartilage 
superficial cells and preventing osteoarthritis initiation *qiaoyan tan1, 
Quan Wang1, Yangli Xie1, lin chen1. 1Department of Rehabilitation Medicine, 
Center of Bone Metabolism and Repair, State Key Laboratory of Trauma, Burns 
and Combined Injury, Trauma Center, Research Institute of Surgery, Daping 
Hospital, Third Military Medical University, China

Objective. There is no effective drug for Osteoarthritis (OA). The articular cartilage 
superficial cells (ACSCs) has unique structural and biomechanical features, which is critical 
for maintaining articular cartilage homeostasis. Previous studies have shown that TGF-β/
Alk5 upregulating PRG4 expression maintains articular cartilage homeostasis through PKA-
CREB signaling pathways. PRG4 is mainly secreted by ACSCs. However, the underlying 
mechanism of Alk5 signaling in ACSCs and preventing osteoarthritis initiation is still un-
clear. In this study, a combination of in vitro and in vivo approaches were used to elucidate 
the role of Alk5 signaling in the homeostasis of the articular cartilage.Methods. Mice with 
inducible ACSCs-specific deletion of Alk5 were generated to assess the role of Alk5 in OA 
development. Alterations in cartilage structure were evaluated histologically. The chondro-
cyte apoptosis and cell cycle were detected by TUNEL and Edu staining, respectively. Iso-
lation, culture and treatment of ACSCs, the expressions of genes associated with articular 
cartilage homeostasis and Alk5 signaling were analyzed by qRT-PCR. The effects of Alk5 
signaling on proliferation and differentiation of ACSCs were explored by cells count and 
alcian blue staining. Senescence appearance were detected by MitoTracker, LysoTracker 
and β-gal staining, respectively. In addition, ACSCs were harvested and mixed with matrigel 
gel were subcutaneously injected in athymic mice and subjected to histological inspection. 
Results. Postnatal ACSCs-specific deletion of Alk5 induced an OA-like phenotype with 
degradation of articular cartilage, synovial hyperplasia as well as enhanced chondrocyte 
apoptosis, overproduction of catabolic factors, and decreased expressions of anabolic factors 
in chondrocytes. IHC results revealed that the PRG4 and pSmad3-positive cells in ACSCs 
were significantly decreased in Alk5 cKO mice. Edu and TUNEL staining results revealed 
that slow-cell cycle cell number and increase the apoptosis positive cell in ACSCs of Alk5 
cKO mice, respectively. qRT-PCR results also showed that the mRNA expression of Prg4 
was downregulated in ACSCs of Alk5 cKO mice. The cells present senescence appearance 
with spreaded out in flat pattern and decreased chondrogenic differentiation. In addition, 
staining results revealed that the mitochondrial mass accumulation, lysosome breakdown 
and β-gal-positive cells increased. Furthermore, histological examination revealed that the 
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transplant tissues was composed of small and round cells and was positive for alcian blue 
staining.Conclusion. TGF-β/Alk5 signaling is important for anti-senescence of ACSCs by 
maintaining chondrocyte number, chondrogenic differentiation, and lubrication function. 
Furthermore, its play a critical role in protecting cartilage from OA initiation. Key Words: 
Osteoarthritis, Alk5, PRG4, Articular cartilage superficial cells, Senescence

Disclosures: qiaoyan tan, None

FRI-181
Runx1 Mediates Articular Cartilage Repair in Osteoarthritis through 
Upregulating Yap and Downregulating Wnt/β-catenin Signaling Pathway 
*Yan Zhang1, Yun Lu1, Tao Zuo1, Guochun Zhu1, Jinjin Wu1, Wei Chen1, Yi-Ping 
Li1. 1Department of Pathology, University of Alabama at Birmingham, SHEL 
810, 1825 University Blvd, Birmingham AL 35294-2182, USA, United States

Osteoarthritis (OA) is the most common degenerative joint disease and a major cause 
of pain and disability that leads to severe mobility limitations and physical disabilities for 
people over the age of 55. However, the root causes of joint degeneration in OA remains 
unclear. We found that the expression of Runt Related Transcription Factor 1 (Runx1) de-
creases with age in mouse articular cartilage. Notably, postnatal induced chondrocyte-spe-
cific Runx1-deficient mice developed a spontaneous OA-like phenotype, while 3-month-old 
Runx1f/fCol2α1-Cre ER mice knee joints showed an unclear border and damaged joint mor-
phology with decreased Col2α1 expression and increased expression of cartilage degrada-
tion markers MMP13 and ADAMTS5. Further, articular cartilage of the femoral head was 
largely degraded with increased subchondral bone volume and dysregulated joint space, 
which was exacerbated with age. In addition, anterior cruciate ligament transection (ACLT) 
surgery was performed. We dissected the mechanism underlying how Runx1 enhances artic-
ular cartilage regeneration and repair in aging-associated OA and demonstrated that Runx1 
controls DKK1 expression which regulates β-catenin activation to protect articular cartilage 
from degradation in OA. Yap, a key mediator of Hippo signaling, was gradually reduced in 
articular cartilage as mice aged, while western blot and qPCR demonstrated that YAP pro-
tein levels and gene expression were significantly lower in the Runx1f/fCol2α1-Cre mice. 
RNA-sequencing analysis revealed that changes in the YAP and Wnt signaling pathways 
were similar in both the spontaneous aging OA mice and the Runx1f/fCol2α1-Cre mice. Fur-
ther, as a gain-of-function approach we generated Adeno-associated Runx1 overexpression 
virus (AAV-Runx1) and injected into the knees of ACLT OA mice, which protected against 
cartilage degradation. AAV-YFP treated OA mice knee showed severe articular cartilage loss 
with degraded articular cartilage and osteophytes, while AAV-Runx1 treatment attenuated 
articular cartilage damage. Thus, local overexpression of Runx1 could be an effective target 
for OA treatment. Collectively, our data indicate that Runx1 attenuates OA progression by 
regulating YAP in articular chondrocytes. These discoveries indicate that Runx1 is critical 
for articular chondrocyte homeostasis, loss of Runx1 in postnatal cartilage caused spon-
taneous OA through Hippo/Yap signaling, and targeting Runx1 could potentially alleviate 
symptoms associated with OA.

Disclosures: Yan Zhang, None

FRI-202
A case of adult hypophosphatasia with prominent periarticular calcification 
*Hajime Kato1, Minae Koga1, Nobuaki Ito1. 1Division of Nephrology and 
Endocrinology, The University of Tokyo, Japan

Background: Hypophosphatasia (HPP) is a rare inherited disorder caused by loss-of-
function mutation in ALPL (alkaline phosphatase, liver/bone/kidney type) gene with a re-
duction in TNSALP (alkaline phosphatase, tissue-nonspecific isozyme) activity. Disability 
in TNSALP inhibits dissociation of local PPi into phosphate, which subsequently causes hy-
pocalfcification in the bone. Case presentation: The current case is a 64 years old female with 
limited range of movement in both shoulders and the right elbow which started at 55 years 
old. X ray of the interested lesion revealed massive periarticular calcification. Although sur-
gical resection of the calcified tissues temporarily eased the symptoms, these ectopic calcifi-
cations reappeared after several months. At the age of 60, she was referred to our hospital for 
further investigation. She has no family history of ectopic calcification, and laboratory data 
indicated no abnormality. We clinically diagnosed her condition as idiopathic ectopic calcifi-
cation and began etidronate. However, after one year with oral bisphosphonate, ectopic cal-
cification was aggravated, which encouraged us to discontinue etidronate. Because her ALP 
levels were kept in low normal, HPP was suspected when she was 64 years old. After we 
confirmed high urinary phosphoethanolamine in the patient, her blood sample was subjected 
to the genetic test and revealed to harbor a heterozygous ALPL mutation (c. 1559 del T), the 
most common disease-causing ALPL mutation in Japan (1/480). Bone biopsy was also done 
to obtain evidence that she was actually suffering from HPP. The results were compatible 
with osteomalacia (osteoid volume: 2.76% [0.2-0.68], osteoid area: 54.28% [9.71-23.69], 
osteoid thickness: 13.05 μm [7.16-11.16], mineralization lag time: 323 days [0-178.1]). The 
enzyme replacement therapy with asphotase alpha (6 mg / kg / week) was recently initiated. 
Discussion: Heterozygotes of disease-causing ALPL mutation in adults develop a variety of 
symptoms including ectopic calcification around the joints. Therefore, HPP should be also 
considered besides hypercalcemic/normphosphatemic familial tumoral calcinosis as one of 
the causes of ectopic calcification around joints. The other gene related to ectopic calcifi-
cation might be involved in this patient since this massive periarticular calcification is even 
uncommon among adult HPP patients. So, we will keep narrowing down other culprit genes 

involved in this distinguishing condition. We initiated enzyme replacement therapy hoping it 
will prevent further accumulation of ectopic calcified tissue, however there is no report about 
the effect of asfotase alpha on ectopic calcification. Therefore, the progress of periarticular 
calcification in this patient should carefully be tracked.

Disclosures: Hajime Kato, None

FRI-204
First Report of Burosumab (Anti-FGF23 Monoclonal Antibody) for Rickets 
Complicating HRAS-Associated Cutaneous Skeletal Hypophosphatemia 
Syndrome *Pamela Smith2, Susan Bayliss1, Marwan Shinawi1, William 
McAlister1, Ana Maria Arbelaez1, Gary Gottesman2, Valerie Wollberg2, Michael 
Whyte2, Jeffrey Sugarman3. 1Washington University School of Medicine in St. 
Louis, United States, 2Shriners Hospitals for Children - St. Louis, United States, 
3University of California - San Francisco, United States

Cutaneous skeletal hypophosphatemia syndrome (CSHS), also known as epidermal ne-
vus syndrome, is caused by somatic mosaicism of a RAS pathway gene (ie. HRAS, NRAS, 
KRAS). CSHS features: 1) congenital epidermal, melanocytic, or sebaceous nevi, 2) elevat-
ed circulating FGF23 levels that cause renal phosphate wasting and skeletal hypomineral-
ization, and 3) focal bone lesions ipsilateral to the nevi as a likely source of excess FGF23. 
Conventional therapy for rickets in CSHS (phosphate salts and bioactive vitamin D) mirrors 
treatment for X-linked hypophosphatemia (XLH). Current therapy aims to treat signs and 
symptoms, not the etiology. A 21-month-old boy with left, widespread nevus sebaceous le-
sions developed bilateral lower extremity bowing with a wide-based gait. Serum phosphorus 
was 2.1 mg/dl (Nl: 3-6) and FGF23 was 279 RU/mL (Nl: < 230). We prescribed convention-
al therapy for hypophosphatemic rickets and diagnosed linear sebaceous nevus syndrome, 
confirmed by gene analysis of affected skin harboring HRAS p.Q61R (c.182A>G). Adher-
ence to medical therapy was difficult. He sustained 3 long-bone fractures; and by age six, 
a walker was required for short distances. He became mostly wheelchair-dependent from 
musculoskeletal pain and weakness. Thus, burosumab (a fully human anti-FGF23 monoclo-
nal antibody), FDA-approved in 2018 for XLH, was initiated off-label due to his elevated 
FGF23 and clinical decline. After weaning conventional therapy, burosumab 0.8 mg/kg (20 
mg) was administered followed by 0.3 mg/kg (6 mg) two weeks later. Burosumab was then 
given every 2 weeks and adjusted by 0.1 mg/kg for an ideal fasting serum phosphorus of 
3.5 – 4.5 mg/dL. Laboratory and clinic follow-up occurred just prior to each injection for 
3 months until serum phosphorus was stable. Clinic visits then ensued monthly and are 
now planned for quarterly. Biochemical testing has occurred monthly and x-rays have been 
obtained every 3-6 months. Serum phosphorus increased from 1.7 to 3.7 mg/dL after the 
initial burosumab dose and remained normal [Nl: 3.0 – 6.0 mg/dL] thereafter (Figure 1). Ra-
diographs of his wrists and knees three months into therapy revealed striking improvement 
of his rickets but persisting focal bone lesions on the left side consistent with CSHS. Thus 
far, duration of therapy has been 8 months. He now walks independently with endurance, 
strength, and resolved pain. Quality-of-life is markedly improved. Burosumab has been tol-
erated well without side effects. Our observations indicate that burosumab is a targeted, 
highly effective therapy (though requiring much lower doses) for FGF23-mediated rickets 
in pediatric CSHS.

Disclosures: Pamela Smith, None

FRI-205
Bisphosphonate-Associated Osteonecrosis Of Jaw (BONJ) Healed With 
Teriparatide In A Female With Skeletal Metastasis From Breast Cancer 
(Treated With Radiation Therapy And Zolendronic Acid) *Irinel Stanciu1, 
Paul Miller 2. 1Colorado Center for Bone Research at Panorama Orthopedics and 
Spine Center, United States, 2Colorado Center for Bone Research at Panorama 
Orthopedics and Spine Surgery Center, United States

Case Presentation:A 57 years-old female with skeletal metastasis from breast cancer-
treatedwith radiation therapy and 5 years of monthly zolendronic acid infusions, developed 
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ONJ right mandible after a tooth extraction. The ONJ was refractory to conservative man-
agement. The pain was so severe that the patient was unable to eat, lost 40lb, her clinical 
condition was rapidly deteriorating, and she was literally dying from malnutrition.After 
extensive discussion with patient, husband, oncologist, and oral surgeon, it was decided to 
discontinue zolendronic acid,continue standard chemotherapyand start teriparatide 20 mcg 
daily, recognizing the product label warning against its use in patients with prior radiation 
therapy or skeletal metastasis. Two weeks after starting teriparatide, the pain was almost 
completely gone and six months into the treatment, the oral mucosa was completely healed. 
The ONJ did not recur and oncologic evaluation showed stable disease. Dental exam due to 
recurrence of pain showed a pathological fracture of the right mandibular body with minimal 
displacement. Resection with primary bone plate reconstruction was performed and teri-
paratide dose was increased to 20 mcg twice daily in an attempt to further promote fracture 
healing.Nine months after anabolic treatment was started, teriparatide was stopped as her 
ONJ and fracture were healed. She gained back her weight and lived 4 more good years after 
teriparatide use. ONJ never recurred despite restarting zolendronic acid infusions.Conclu-
sion: To our knowledge, this is the first case report in the literature where teriparatide was 
used for the treatment of life-threatening ONJ in a patient with skeletal metastasis and pre-
vious radiation therapy. Treatment achieved its goals without evidence for metastatic disease 
progression.Because of its anabolic actions, teriparatide has previously been used off-label 
to treat patients with ONJ with favorable results in non-oncologic situations. However, our 
case reports the beneficial effect of teriparatide to heal severe ONJ in a patient with both 
prior radiation exposure as well as skeletal metastasis.

Disclosures: Irinel Stanciu, None

FRI-208
A Unique Cause of Hypercalcemia *Jian Zhang1, Deborah Sellmeyer 1. 
1Stanford University School of Medicine, United States

Introduction: Hypercalcemia as a result of ectopic 1,25-dihydroxyvitamin D (1,25 OH 
D) production has been well described in sarcoidosis and other granulomatous diseases. We 
present the first case of hypercalcemia associated with particle disease in a failed prosthetic 
hip.Case: A 72 year-old female with a history of left total hip arthroplasty 13 years ago 
presented with abdominal pain. Evaluation revealed serum calcium of 13 mg/dL [8.8-10.2] 
and a 10 cm enhancing soft tissue mass adjacent to a failing left hip prosthesis with cortical 
destruction of the superior left acetabulum and enlarged left periaortic and left iliac chain 
lymph nodes. PTHrP was 0.6 pmol/L [14-27]; 25-hydroxyvitamin D was 27 ng/mL. Biopsy 
of the mass showed numerous pigment-laden macrophages and mixed inflammatory cells. 
The patient underwent revision total hip arthroplasty with removal of diffuse wear debris in 
soft tissue intraoperatively.Three months postoperatively, the patient was referred to Endo-
crinology for persistent hypercalcemia. Serum calcium was 12.0 mg/dl with PTH 10 pg/mL 
[14-64] and 1,25 OH D of 94 pg/mL [18-78]. Pathology from her hip replacement surgery 
demonstrated sheets of histiocytes and foreign-body type giant cells with metallosis.The 
patient was started on prednisone 30mg daily. Within days, her serum calcium was 10.0 
mg/dl and has remained normal with continued prednisone tapering, now down to 4 mg/
day.Discussion: Particle disease is used to describe the inflammatory response mounted to 
an overwhelming production of wear debris from a failed prosthesis. Enhanced focal bone 
resorption has been described due to local production of inflammatory cytokines. However, 
this process previously has not been reported to cause hypercalcemia. This patient’s failed 
prosthetic joint generated a significant amount of inflammatory debris, enough to form a soft 
tissue mass with lymphadenopathy. The activated macrophages and foreign body granuloma 
in the area were her source of 1,25 OH D production.Teaching Points:Particle disease results 
from a periprosthetic inflammatory reaction precipitated by prosthetic wear microparticles.
This local inflammation results in progressive periprosthetic osteolysis which can lead to 
aseptic loosening of the prosthesis, a known complication of particle disease.Previously un-
reported, this case demonstrates that 1,25 OH D mediated hypercalcemia also can occur as 
a complication of particle disease.

Disclosures: Jian Zhang, None

FRI-219
Housing temperature influences bone and brown adipose tissue side effects 
of atypical antipsychotic drugs in female mice *Audrie Langlais1, Katherine J. 
Motyl1, Roni F. Kunst 2, Karen Houseknecht3. 1Maine Medical Center Research 
Institute, United States, 2Maine Medical Center Research Institute , United 
States, 3University of New England, United States

We previously found sympathetic nervous system (SNS)-mediated bone loss and 
brown adipose tissue (BAT) activity after treatment with the atypical antipsychotic (AA) 
drug risperidone (RIS) in mice. Because housing mice at thermoneutral temperature (30oC) 
prevents age-related bone loss, we hypothesized that 30oC housing would attenuate bone 
loss from RIS. We housed female, 8-wk-old C57BL/6J mice at room temperature (22oC) or 
30oC, and treated daily with RIS (1.5 mg/kg po) or vehicle (veh) for 4 weeks (n= 9-10 per 
group). Consistent with previous studies, RIS treatment at 22oC reduced BAT lipid droplets 
and increased expression of markers of BAT activity, such as Ucp1, Ppargc1a, Dio1, and 
Pdk4, while not changing body mass. Treatment at 30oC attenuated the BAT changes, and, 
unlike in other preclinical studies, caused significant weight gain (p=0.029). At room tem-
perature, RIS decreased distal femur trabecular bone volume fraction (BV/TV) by 20.0% 
compared to veh (p=0.014). Consistent with our hypothesis, RIS only decreased BV/TV by 
11.4% (p=0.079) when dosed in 30oC housed mice. RIS-induced Rankl expression in bone 
marrow was also attenuated by 30oC housing (3.5 fold vs. 2.8 fold, p=0.032 comparing RIS 
at 22oC vs. 30oC). At 30oC, both serum CTx and P1NP were lower, indicating an overall 
suppression of remodeling. To test whether the protection from AA drug-induced bone loss 
at 30oC could be observed with other AA drugs, we treated mice with 10 mg/kg olanzapine 
(OLZ) daily po. In contrast to RIS, OLZ did not change body weight or BAT markers at 
either temperature, but did cause a subtle reduction in BAT lipid content. Surprisingly, OLZ 
caused trabecular and cortical bone loss at 30oC, but not 22oC, without impacting Rankl 
levels, suggesting different modes of action between the two AA drugs and bone-protective 
effects of subthermoneutral housing in the context of OLZ treatment. At 30oC, OLZ promot-
ed gene expression of the muscarinic 1 (M1) cholinergic receptor (Ct=28.6 cycles, p=0.04), 
which strongly binds OLZ but not RIS. M1 receptors are understudied in bone and will be a 
future mechanistic target for testing adverse effects of OLZ. In summary, we are the first to 
show that housing temperature differentially impacts bone and metabolic outcomes of AA 
drugs, in part through modulating the autonomic nervous system and/or receptors. The im-
pact of rodent housing temperature must be considered during preclinical drug safety testing.
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FRI-220
Connexin43 Favors Body Adiposity and Glucose Tolerance in Mice *Seung-
Yon Lee1, Manuela Fortunato1, Marcus Watkins1, Francesca Fontana1, Roberto 
Civitelli1. 1Divisions of Bone and Mineral Diseases, Department of Medicine; 
Musculoskeletal Research Center, Washington University School of Medicine, 
United States

Connexin43 (Cx43) is the main gap junction protein expressed in skeletal cells, where 
it contributes to modulating both arms of the bone remodeling cycle. Osteogenic cells share 
a common precursor with adipocyte, and Cx43 and functional gap junctions are present in 
brown adipose tissue (BAT) and white adipose tissue (WAT). Furthermore, Cx43 mediates 
WAT “beiging” in response to cold exposure, and it is involved in autophagy and mito-
chondrial homeostasis, processes that can affect cell energy homeostasis. We asked whether 
genetic deletion or mutation of Cx43 affect body adiposity and energy metabolism in the 
mouse. Heterozygous germline ablation of Cx43 (Gja1+/–) and mesenchymal lineage spe-
cific ablation of Cx43 (cKOTw2) resulted in significantly reduced body weight and body fat 
mass that was increasingly evident as animals age. Likewise, WAT weight was reduced in 
cKOTw2 relative to control littermates; but serum glucose, triglycerides, free fatty acids, and 
cholesterol were normal. However, glucose tolerance was impaired on a standard chow diet 
in cKOTw2 mice. Importantly, specific deletion of Gja1 in mature adipocyte (cKOAdipoq) 
did not cause a low body fat phenotype; and cKOAdipoq gain the same amount of weight af-
ter a high fat diet, suggesting that the action of Cx43 to regulate adiposity is at early steps of 
adipocyte development. Indeed, Gja1 ablation in osteogenic lineage cells (cKOOsx and cK-
ODMP1) did not affect body weight and body fat mass. In addition to gap junction function, 
Cx43 also participates in cellular signaling through C-terminal tail. Intriguingly, induction 
of mutations that interfere with either Cx43 channel function (cODDD) or signaling func-
tion (cDel5Tw2), driven by Tw2-Cre, both result in reduced body weight. However, only 
cODDD mice, similar to cKOTw2 mice, exhibited reduced body fat, WAT weight and whole 
body bone density (BMD) by DXA. Instead, cDel5Tw2 mice showed reduced BMD but nor-
mal body fat mass; they also had impaired glucose tolerance compared to control littermates. 
In summary, Cx43 plays an unexpected role in body adiposity, favoring WAT accumulation, 
an action that requires gap junction channel function of Cx43. The positive effect of Cx43 on 
glucose tolerance can be linked to Cx43 signaling/scaffolding function, consistent with an 
action in mitochondria. Thus, Cx43 may represent a potential new pharmacologic target for 
improving metabolic balance in diabetes and obesity, while preserving bone health.

Disclosures: Seung-Yon Lee, None

FRI-222
Inhibition of the Mitochondrial Permeability Transition via Cyclophilin D 
Knock-Out Stimulates Osteoprogenitors and Accelerates Bone Fracture 
Repair *Brianna Shares1, Roman Eliseev1. 1University of Rochester, United 
States

As bone marrow stromal (a.k.a. mesenchymal stem) cells (BMSCs) differentiate into 
osteoblasts (OBs), mitochondrial oxidative phosphorylation (OxPhos) is up-regulated. We 
previously reported that activated OxPhos promotes osteogenic signaling by stimulating 
β-catenin acetylation and, thus, activity. During pathological states including trauma, mito-

chondrial function is impaired; and such an impairment is usually associated with prolonged 
opening of the mitochondrial permeability transition pore (MPTP), positively regulated by 
cyclophilin D (CypD). Prolonged MPTP opening has well established pathogenic roles in 
the heart and brain, however its role in bone tissue is poorly defined. We investigated how 
protecting mitochondria via CypD knock-out (KO) affects BMSC osteogenic function in 
both physiological and pathological (bone fracture) settings. First, we found in vitro that 
CypD KO BMSCs have more active mitochondria and higher osteogenic potential with no 
effect on pluripotency or chondrogenic markers. This increased osteogenic potential was ac-
companied by increased β-catenin protein content and activity, which was sensitive to inhibi-
tion of β-catenin acetylation. CypD KO BMSCs also produced larger ossicles when implant-
ed subcutaneously into mice. Next, we performed tibial fractures in CypD KO and control 
wild-type littermates. At post-fracture day (pfd) 35, CypD KO mice showed enhanced bio-
mechanical parameters of repaired bone, which can be explained by more efficient bridging 
of the broken bone, higher mineral density and more aligned collagen. Histological analyzes 
showed that CypD KO mice have an accelerated callus ossification and remodeling. In ad-
dition, we observed higher expression of OB marker, osteocalcin, and of β-catenin in CypD 
KO mice when compared to controls. To determine if our findings using CypD KO genetic 
model will be recapitulated with more clinically relevant pharmacological approach, we are 
currently utilizing an inhibitor of CypD, NIM811, in early stages of fracture healing. We are 
also performing RNASeq to further define the molecular signature in CypD KO BMSCs. 
Our findings implicate CypD-regulated MPTP and mitochondrial dysfunction in bone frac-
ture and suggest mitochondrial metabolism and CypD inhibition as novel targets for bone 
regenerative therapies.

Disclosures: Brianna Shares, None

FRI-223
Dysregulated Adiponectin Signalling via AdipoR1 Deletion Leads to Bone 
Loss and Increased Marrow Adiposity In Vivo Through Distinct Local and 
Systemic Mechanisms and in Contrast to Epidemiological Evidence *Aneka 
Sowman1, Sam Z. Olechnowicz1, Stefan Kluzek1, Nigel K. Arden 1, James R. 
Edwards1. 1University of Oxford, United Kingdom

Fat derived adiponectin (AdipoQ) levels correlate negatively with diabetes and obe-
sity and positively with longevity, but the effects of its signalling in bone remain unclear 
after inconsistent results from human-derived data, AdipoQ-deficient mice and in vitro 
studies. Our comprehensive analysis used histological, µCT and biomechanical analyses 
of young and adult (4 & 24 weeks, female) mice globally deficient in AdipoQ receptor 1 
(AdipoR1-/-) or 2 (AdipoR2-/-). Blood chemistry profiling and RNASeq of CD45- CD31- 
Ter119+ ALCAM- Sca1+ marrow cells accompanied in vitro analyses of lineage commit-
ment. Cross-sectional and prospective analyses of serum AdipoQ levels vs BMD were per-
formed in a large cohort of middle-aged women of the Chingford Study.Decreased BV/
TV in young (35%, p<0.01) and adult (73%, p<0.01) AdipoR1-/- mice were observed with 
significant alterations in trabecular parameters and reductions in cortical thickness (237.7+/-
8.0 vs 200.0+/-6.4mm, p<0.01), bone strength (16.5+/-0.4 vs 13.9+/-0.6N, p<0.01) and bone 
stiffness (13129+/-209 vs 12313+/-320MPa, p<0.05). Young AdipoR1-/- mice had reduced 
osteoblast number (37%) and size (44%) and increased adipocyte number (114%, p<0.05) 
and size (127%, p<0.05) vs WT, and AdipoR1-deficient progenitor cell lines showed altered 
ALP (p<0.05) and collagen 1a (p<0.01) gene expression, mineralisation (p<0.05) and adipo-
genesis (p<0.0001) vs controls in vitro, suggesting a shift in cellular distribution. Osteoclasts 
and RANKL/OPG ratio were unchanged. Systemic analysis revealed reduced circulating 
calcium (9.2+/-0.1 vs 8.9+/-0.2mg/dl, p<0.0001) and ALP (113.5+/-14.4 vs 101.2+/-11.5mg/
dl, p<0.05) and increased phosphate levels (5.6+/-1.0 vs 6.5+/-0.7mg/dl, p<0.0001) in Ad-
ipoR1-/- vs WT mice, suggesting a bone-extrinsic mechanism of reduced bone accrual and 
AdipoQ regulating lineage commitment and bone mass via AdipoR1 locally and globally. 
Young AdipoR2-/- mice showed a small reduction in BV/TV (30%, p<0.01) but no further 
significant findings. In contrast, our age-adjusted analyses in post-menopausal women found 
AdipoQ levels correlate negatively with cross-sectional hip BMD (p=0.002, R2=0.277) and 
predict decreased hip BMD at 5 years follow-up (p=0.024, R2=0.025).Our work suggests 
AdipoQ signalling is beneficial as loss of AdipoR1 alters lineage commitment locally, cou-
pled with systemic dysregulation of mineral metabolism. Importantly, negative associations 
between AdipoQ and bone in humans might be consequential rather than causative.

Disclosures: Aneka Sowman, None

FRI-236
Identification of Genetic Variants for Peak Bone Mineral Content in Young 
Adult Women *Jai Prakash1, Fiona E McGuigan1, Holger Luthman1, Kristina E 
Akesson1. 1Lund University, Sweden

Purpose: Attaining sub-optimal bone strength in young adulthood has far reaching con-
sequences for risk of osteoporotic fracture later in life. This study aimed to identify genetic 
variants associated with bone material properties, specifically mineral content (BMC), which 
is critical for bone strength and fracture risk independent of bone density. Assuming herita-
bility to be higher at young than older ages, that genetic variants associated with peak bone 
accrual may differ from those at other life stages and damaging environmental exposures 
have not accumulated, we performed GWAS in unrelated, genetically homogeneous women, 
who were all at a single young adult age (25 yrs) representative of peak bone mass, all of 
Swedish descent and resident in one city.Methods: The PEAK-25 cohort consists of n=1063 
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women, at an age when the highest peak bone mass has been reached at most skeletal sites. 
Bone mineral content (BMC, g) and area (cm2) at hip and spine were measured by DXA, 
clinical data was collected by questionnaire. Genotyping used Illumina GSA. After QC 
(MAF>0.05; SNP call rate >95% and HWE >1x10-6) n=290,665 SNPs were included for 
analysis. Our cohort is genetically homogeneous as confirmed by principal component anal-
ysis. Suggestive evidence for genome wide significance was set at 5x10-5.Results: Genetic 
variants in genes CACNA2D3 and ENTPD5 (rs1868508 and rs56287558) on chromosomes 
3 and 14 were suggestively associated with hip BMC and hip area respectively. Association 
was retained after adjustment (rs1868508 p=3x10-7; rs56287558p=6x10-7).Conclusion: In 
this population, highly homogeneous for ethnicity, age and sex, we have identified poten-
tial candidates for regulation of skeletal mineralization. Replication in equivalent cohorts is 
required, but there is biological plausibility for a role of these genes in bone metabolism, 
specifically bone acquisition. ENTPD5 has been implicated in zebrafish skeletal mineral-
ization, phosphate homeostasis and altered expression of osteoblast differentiation markers. 
CACNA2D3 encodes a protein in the voltage-dependent calcium channel complex which 
may regulate intracellular calcium levels and activate β-catenin-mediated Wnt signaling.

Disclosures: Jai Prakash, None

FRI-237
Leveraging Unconfounded Genetic Risk Scores to Stratify Fracture Risk 
by Age at Onset *Katerina Trajanoska1, Carolina Medina-Gomez1, M. Carola 
Zillikens1, Andre G. Uitterlinden1, Fernando Rivadeneira1, Chun Chieh Fan2, 
Anders M. Dale2, Tyler M. Seibert2, Ole A. Andreassen3. 1Department of 
Internal Medicine, Erasmus University Medical Centre, Netherlands, 2Center 
for Multimodal Imaging and Genetics, University of California San Diego, 
United States, 3NORMENT, KG Jebsen Centre, Institute of Clinical Medicine, 
University of Oslo, Norway

Aim: Increasing age is the strongest and most recognized risk factor of osteoporosis 
and fracture risk in both sexes. The largest genome-wide association study (GWAS) to date, 
identified up to 1,103 independent genetic variants associated with bone mineral density 
estimated from heel ultrasound (eBMD). Under the principle of Mendelian Randomization, 
estimates derived from genetic risk scores (GRS) are robust against confounding across 
strata. We investigated in a population-based setting whether a GRS constructed from eBMD 
variants is a robust predictor of incident fractures and their age at onset. Methods: We includ-
ed in this study 11,351 participants of the Rotterdam Study with GWAS data and up to 20 
years of fracture follow-up. Incident non-vertebral fractures were confirmed in 2,153 (19%) 
individuals using GP records and hospital registries. GRS was constructed as a weighted 
sum of the number of eBMD-decreasing alleles at 1,031 genetic variants. Cox regression and 
Weibull survival analyses were implemented to determine the association of the GRS and 
fracture risk and event time ratio (ETR) adjusting for sex. Results: Every GRS standard de-
viation (SD) increment was associated with 20% increased risk (HR 1.20 95%CI 1.15-1.25; 
P<2x10-16) of fracture. When analyzed across GRS quintiles, non-skeletal anthropometric 
characteristics were randomized across strata. As compared to individuals in the middle 
GRS quintile who hold the mean population BMD and fracture risk, individuals in the high-
est GRS quintile had 1.5 increased risk of fracture (HR 1.52 95%CI 1.09-2.11; P=0.01). In 
addition, fractures occurred significantly earlier in individuals with the largest number of 
BMD decreasing alleles (ETR=0.95, 95%CI 0.91-0.99). Conclusion: GRS are increasingly 
accessible tools providing robust and interpretable fracture risk estimates that are not prone 
to confounding. Also, GRS allow risk stratification, capturing age at fracture. We show, how 
a sub-optimal epidemiological tool for fracture prediction (heel ultrasound) is leveraged by 
using a genetic framework.

Disclosures: Katerina Trajanoska, None

FRI-238
Lipidomic and Metabolomic Profiles in Women with Low and High Bone 
Mineral Density: Searching for Early Serum Metabolic Biomarkers for 
Osteoporosis Risk *Chenglin Mo1, Zhiying Wang1, Marco Brotto1, Kuan-
Jui Su2, Hongwen Deng2, Lynda Bonewald3. 1Bone-Muscle Research Center, 
College of Nursing and Health Innovation, the University of Texas-Arlington, 
United States, 2Tulane Center of Bioinformatics and Genomics, Department 
of Global Biostatistics and Data Science, Tulane University, United States, 
3Musculoskeletal Research Center, Indiana Medical School, Indiana University, 
United States

Osteoporosis is a metabolic bone disease with reduced bone mineral density (BMD) to 
result in increased risk of bone fragility and fractures. The peak BMD achieved and main-
tained by individuals at ages of 20–40 years has been reported as a powerful predictor of 
postmenopausal (PM) osteoporosis. The purpose of this study was to compare the lipidomic 
and metabolomic profiles of young Caucasian women with low and high BMD levels, and 
to identify potential biomarkers which may enable early diagnosis for the risk of PM oste-
oporosis. Serum samples from 136 Caucasian women aged 21–41 years, with low and high 
T-score (hip) values, were enrolled in this study. Since a strong positive correlation was 
observed between BMI levels and BMD levels (Spearman’s correlation 0.638, p = 6.5 × 
10-17), these participants were further grouped as Normal BMI (18.5-24.9 kg/m2, 82 sub-
jects) and High BMI (≥ 25.0 kg/m2, 51 subjects). Liquid chromatography-mass spectrome-

try methods, including a method for profiling a total of 158 essential polyunsaturated fatty 
acids-derived lipid mediators (LMs) and newly developed methods for quantifying 18 key 
individual LMs and 5 isomeric aminobutyric acids, including γ-aminobutyric acid (GABA) 
and β-aminoisobutyric acid (BAIBA), were employed in analysis. In normal BMI subjects, 
serum concentrations of 8-HDoHE were 194.3 µM and 147.1 µM in High and Low BMD 
group, respectively, suggesting a significant reduced 8-hydroxyl metabolite of docosahex-
aenoic acid (DHA) as bone mineral density decreases (p = 0.020). Similar results were also 
observed with two other DHA metabolites, 10,17-DiHDoHE and 7-HDoHE. While the con-
centration of endocannabinoid-like compound oleoylethanolamine (OEA), an activator of 
peroxisome proliferator-activated receptors, was significantly higher in the Low BMD group 
(1.5 µM in High BMD vs. 2.3 µM in Low BMD, p = 0.0098), potentially suggesting that 
OEA is associated with bone formation. Moreover, correlation analysis showed a positive 
correlation between both GABA (p = 0.0055) and BAIBA (p = 0.017) and physical activity 
in the female subjects studied. To our knowledge, our study is the first one to implicate that 
both circulating bioactive lipids and amino acid metabolites have important implications for 
bone health and disease, and could be applicable for the early detection of risk of osteopo-
rosis development. Understanding their exact function could lead to earlier diagnosis and 
improved treatment for bone related diseases.

Disclosures: Chenglin Mo, None

FRI-239
CRISPR-Cas9 mediated genome editing confirms EPDR1 as an effector 
gene at the BMD GWAS-implicated ‘STARD3NL’ locus *James Pippin1, 
Alessandra Chesi1, Chun Su1, Kenyaita Hodge1, Mathew Johnson1, Andrew 
Wells1, Struan Grant1, Yadav Wagley2, Kurt Hankenson2. 1Children’s Hospital 
of Philadelphia, United States, 2University of Michigan Medical School, United 
States

Genome wide association studies (GWAS) have discovered genetic signals robustly 
associated with bone mineral density (BMD), but typically not the precise localization of ef-
fector genes. By intersecting genome-wide promoter-focused Capture C and ATAC-seq data 
generated in human mesenchymal progenitor cell (hMSC)-derived osteoblasts, we recently 
reported consistent contacts between multiple candidate causal variants and putative target 
gene promoters (Chesi et al. Nature Communications2019). RNAi knockdown of the impli-
cated EPDR1gene at the ‘STARD3NL’ locus in hMSC-derived osteoblasts led to inhibition 
of osteoblastogenesis. Here, we fully explore the physical connection between the non-cod-
ing genomic region harboring the putative causal variant at this locus and the corresponding 
implicated effector gene. We carried out CRISPR-Cas9 genome editing in hFOB1.19 cells 
across the immediate presumed enhancer harboring the candidate causal variants [single 
nucleotide polymorphisms (SNPs) rs1524068, rs6975644 and rs940347, all residing in open 
chromatin, in very close proximity to each other, and in strong linkage disequilibrium with 
sentinel SNP rs6959212]. Cas9 mediated deletions were generated leveraging a pooled lenti-
virus mCherry construct cocktail containing either 3 or 4 sgRNA guides per side, and carried 
out in triplicate. Transfections were confirmed by Texas Red cell counting, and efficiency 
was close to 100%. All deletions within each replicate were confirmed by multiplexed se-
quencing, with sizes varying from 600bp to 1.1kb. Cells were then split into two groups, one 
grown at 37oC for permissive growth, and the other at 39.5oC for 21 days for differentiation, 
followed by harvesting for RNA and protein extraction. A Western blot of the EPDR1 protein 
revealed dramatic and consistent downregulation in the edited cells, specific to the differenti-
ated state only. Our data support our previous observations, and therefore strongly implicate 
EPDR1 as a key factor in BMD determination.

Disclosures: James Pippin, None

FRI-240
Genome-wide association meta-analysis identifies six loci for osteocalcin 
levels *Yi-Hsiang Hsu1, David Karasik1, Douglas P. Kiel1, Alexander Teumer2, 
Katerina Trajanoska3, Fernando Rivadeneira3, On Behalf of GEFOS and 
CHARGE Consortia4. 1Hinda and Arthur Marcus Institute for Aging Research, 
Hebrew SeniorLife, United States, 2Institute of Community Medicine, University 
of Greifswald, Germany, 3Department of Internal Medicine, Erasmus MC 
University, Netherlands, 4Consortia, Netherlands

Osteocalcin, the most abundant noncollagenous bone matrix protein involved in bone 
mineralization and bone turnover, is encoded by the BGLAP gene; however, there are no 
data on the influence of common genetic variation on osteocalcin levels. We performed a 
genome-wide association study for osteocalcin levels including 20,922 European individu-
als. Genome-wide associations were tested using natural log-transformed osteocalcin levels 
adjusting for age, age2, sex, BMI and ancestral genetic background estimated by PCA. In-
verse variance meta-analysis was performed and significance was set at P<5x10-8. LD-score 
regression was used to estimate heritability and genetic correlation (shared heritability) with 
other traits. SNP-based heritability was estimated as 0.09 (SE: 0.02). Variants at six loci 
reached genome-wide significance (GWS): 1q22 (SMG5-BGLAP, p=2.5x10-22), 8q24.12 
(TNFRSF11B, p=2.2x10-17), 11q13.1 (LTBP3, 1.7x10-08), 11q24.3 (FLI1, p=4.4x10-09), 
13q14.11 (AKAP11, p=2.9x10-18) and 16p13.3 (TSC2, p=4.2x10-08); after validation in 
two additional cohorts (n=1,396). The GWS SNP (rs2246476) mapping to 1q22 was sig-
nificantly associated with SMG5 expression in human bone tissues rich in osteocyte content 
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(p=4.2x10-07) and whole blood (p=9.9x10-13). Notably, SMG5 showed both evidence for 
chromatin interactions and eQTLs in multiple tissues combined together. In addition, os-
teocalcin had modest negative genetic correlations (shared heritability) with bone mineral 
density [BMD] (femoral neck BMD rg:-0.27, se=0.10; lumbar spine BMD rg:-0.35, se:0.12), 
type 2 diabetes (rg:-0.26, se:0.11) and several metabolic traits and diseases such as waist-
to-hip ratio (rg:-0.27, se:0.09) and triglycerides (rg:-0.27, se:0.08). The results of this study 
highlight the polygenicity of serum osteocalcin levels that offers insights into its regulation 
in humans. Genetic correlations with other metabolic traits support previous observations 
that osteocalcin may have effects outside of the skeleton.

Disclosures: Yi-Hsiang Hsu, None

FRI-257
Osteocyte Sirt6 has crucial roles in bone and phosphate metabolism through 
senescence- dependent and -independent manner. *Aobulikasimu Aikebaier1, 
Yoshinori Asou1, Hiroki Ochi1, Piao Jinying1, Shingo Sato1, Kunikazu Tsuji1, 
Atsushi Okawa1. 1Tokyo Medical and Dental University, Japan

Aging is a pivotal risk factor for osteoporosis in association with declined activity of vi-
tamin D. FGF23 is a critical factor for serum phosphate homeostasis. Sirt6 belongs to sirtuin 
family and plays key roles in the regulation of life span, cell senescence and aging. Senescent 
cells contribute to aging and age-regulated disease by generating a low grade inflammation 
state (senescence associated secretory phenotype-SASP). Plasminogen activator inhibitor 
-1 (PAI-1) is a glycoprotein that inhibits urokinase/ tissue plasminogen activator, and is not 
only a marker but also a mediator of cell senescece. Previously, we reported osteocyte Sirt6 
had critical roles in bone metabolism by analyzing osteocyte-specific Sirt6 deficient mice; 
DMP1cre::Sirt6 f/f mice(CKO mice). CKO mice exhibit lower trabecular bone volume with 
suppressed bone formation activity and enhanced bone resorption activity. Here we further 
investigated the molecular mechanisim of CKO phenotypes. qPCR and immunohistological 
analysis of the cortical bone indicated mRNA and protein expression of SOST, FGF23 and 
PAI-1 were increased in CKO. Serum phosphate concentrations were reduced in CKO mice 
in association with enhanced FGF23 expression. Suppressed phosphate level was ameliorat-
ed when CKO was crossed with PAI-1 null mice (DMP1cre::Sirt6 f/f::PAI-1 -/- mice; cPKO 
mice), with reduced FGF23 levels in cPKO mice compared with CKO mice. The senescence 
markers, such as P53 and P16, and the markers of SASP, such as CXCL1 and IL-6, were all 
increased in CKO and returned to control levels in cPKO mice. to explore the role of cellular 
senescence in the regulation of SOST and FGF23, MLO-Y4 cells were induced senescence 
by culturing for long term without passage or by doxorubicin treatment. The expression lev-
els of SOST and FGF23 were stimulated in associated with PAI-1, P21 and P53 expression 
in senescent MLO-Y4 cells, indicating SOST and FGF23 was enhanced through senescence 
dependent manner. Next we investigated whether Sirt6 also directly regulates SOST and 
FGF23. When Sirt6 was knocked-out by CRISPR/Cas9 system in osteocyte-like MLO-Y4 
cells, expression levels of SOST and FGF23 were significantly increased in Sirt6KO cells, 
although senescence was not induced. This result and luciferase-promoter assay andicated 
sirt6 directly regulate SOST and FGF23 expression as well. in conclusion, Sirt6 regulates 
SOST and FGF23 expression through both senescence dependent and independent manner.

Disclosures: Aobulikasimu Aikebaier, None

FRI-258
C-FGF23 peptide protects against severe hypoferremia during acute 
inflammation *Guillaume Courbon1, Vikas Chonira1, Maralee Capella1, 
Samantha Neuburg1, Xueyan Wang1, Aline Martin1, Valentin David1. 1Division 
of Nephrology and Hypertension and Center for Translational Metabolism and 
Health, Northwestern University, United States

Inflammatory stimuli induce functional iron deficiency, by increasing the expression 
of the hepatic iron regulatory peptide, hepcidin. We have previously shown that acute in-
flammation stimulates fibroblast growth factor 23 (FGF23) production in osteocytes char-
acterized by a dramatic increase in both Fgf23 transcription and FGF23 cleavage and para-
doxically leads to excess in C-terminal FGF23 peptides (cFGF23), but not intact hormone 
(iFGF23). This questions the physiological need for increased Fgf23 transcription in that 
context and we hypothesized that cFGF23 peptides might actively participate in the regula-
tion of iron metabolism by regulating hepcidin expression. We induced acute inflammation 
in WT, FGF23null and FGF23DMP1-cKO mice using a single dose of 250ng/g of interleu-
kin 1 beta (IL1b) and we analyze the effects on iron homeostasis. We next used recombinant 
N-terminal (nFGF23) and cFGF23 peptides as bait in cultured osteoblasts to immunoprecip-
itate (IP) and to identify binding partners by mass spectrometry (MS). In addition, we ver-
ified binding between FGF23 peptides and putative partners using bio-layer interferometry 
(BLI). Finally, we administered cFGF23 to verify its impact on iron metabolism. As expect-
ed IL1b administration in WT mice led to low serum iron and transferrin saturation (TSAT) 
due to high hepcidin levels, and increased bone Fgf23 expression and secretion of cFGF23 
peptides (p<0.05). Mice lacking FGF23 in osteocytes (FGF23DMP1-cKO) had 90% lower 
FGF23 levels (p<0.05), but exhibited further reductions in serum iron and TSAT compared 
to IL1b-treated WT, due to higher serum hepcidin and liver Hamp (gene encoding hepci-
din) mRNA, suggesting that cFGF23 reduces Hepcidin production. Using IP/MS, we next 
identified binding of cFGF23 peptides to members of the bone morphogenic protein (BMP) 
family, BMP2 and BMP9, established inducers of hepcidin, and we confirmed binding of 
BMP2 and BMP9 to cFGF23 by BLI. In WT mice, co-administration of cFGF23 and BMP2 

or BMP9 prevented the increase in Hamp mRNA and circulating hepcidin levels resulting in 
normal serum iron levels and TSAT. In addition, injection of cFGF23 increases serum iron 
levels and TSAT in WT and FGF23null mice. This is the first study to provide a new direct 
role for bone-produced cFGF23 peptides to antagonize the inflammation-induced BMP sig-
naling in the liver to inhibit the secretion of iron regulatory peptide, hepcidin.

Disclosures: Guillaume Courbon, None

FRI-259
Repetitive Mild Traumatic Brain Injury Impairs Fracture Healing in Mice 
*Chandrasekhar Kesavan1, Charles Rundle1, Subburaman Mohan1. 1VA Loma 
Linda Healthcare System, United States

Novel regulatory axes between brain and bone have been recognized in recent studies. 
Accordingly, we recently demonstrated that repetitive mild traumatic brain injury (rmTBI) 
exerts a significant negative effect on bone mass accretion in mice. Furthermore, we found 
that the skeletal anabolic response to mechanical loading in mice was impaired by rmTBI. 
These negative effects of TBI on the skeleton were in part due to TBI-induced hypothala-
mus-pituitary dysfunction resulting in downregulation of the growth hormone (GH)/insu-
lin-like growth factor-I (IGF-I) axis. Based on the pivotal importance of GH/IGF actions in 
new bone formation that are essential for the healing of fractured bone, we hypothesized that 
rmTBI impairs fracture healing in mice. At 10 weeks of age, C57BL/6J mice were subjected 
to rmTBI impact injury using a weight drop model once per day for four consecutive days 
or sham anesthesia (control). One week post-impact, the mice were subjected to a closed 
femoral fracture using the three point bending method. Nine weeks post fracture, fracture 
healing was assessed by X-ray, micro-CT, histology, and finite element (FE) analyses. Bony 
union, as evaluated by qualitative analysis of X-ray images, was reduced by 18% in the 
rmTBI mice (n=8) compared to control mice (n=10). Micro-CT analysis of the fracture cal-
lus revealed a 30% reduction (P<0.05) in the partial bone volume (BV/TV) measured at 
a higher density characteristic of cortical bone, in the rmTBI mice compared to control 
mice. However, the BV/TV of the low-density woven bone in the fracture callus was not 
different between the two groups. The connectivity density of the fracture callus bone was 
significantly reduced (40%, P<0.01) in the rmTBI fracture group. Furthermore, FE analyses 
revealed a 25% reduction (P=0.15) in the failure load bone strength parameter in the fracture 
callus of rmTBI mice compared to control mice. In summary, our findings demonstrate that 
the cortical-density bone of the fracture callus produced during fracture healing is reduced 
as a consequence of rmTBI, thus contributing to reduced strength of the fracture callus in 
rmTBI mice. Based on these and published data, we conclude that hypothalamic dysfunction 
caused by repetitive mTBI impairs the remodeling of the fracture callus during the healing 
of endochondral bone fractures.

Disclosures: Chandrasekhar Kesavan, None

FRI-263
CXCL12 Deletion in Osteoprogenitors Causes a Dramatic, Albeit Balanced, 
Increase in the Rate of Bone Remodeling and Attenuates the Loss of Cortical 
Bone Mass Caused by Estrogen Deficiency in Mice * Filipa Ponte1, Warren 
Aaron1, Ha-neui Kim1, Srividhya Iyer1, Li Han 1, Maria Almeida1, Manolagas 
Stavros1. 1UAMS, United States

CXCL12 is abundantly expressed in adventicular/reticular cells of the bone marrow 
(BM) and is indispensable for B-lymphopoiesis. CXCL12 also promotes osteoclastogenesis 
in vitro and has been implicated in the pathologic bone resorption associated with rheuma-
toid arthritis, multiple myeloma and cancer metastases to bone. Moreover, estrogen receptor 
alpha deletion in osteoprogenitors and estrogen deficiency in mice increase CXCL12 mRNA 
and protein levels in the BM plasma, respectively. To elucidate the role of CXCL12 in bone 
homeostasis, in general, and the loss of bone caused by estrogen deficiency, in particular, 
we generated mice with conditional deletion (CKO) of a CXCL12 allele in cells targeted 
by a Prx1-Cre transgene, which include pluripotent mesenchymal progenitors and their de-
scendants. CKO and CXCL12 floxed littermate control mice were sham-operated or ova-
riectomized (OVX) at 4.5 months of age and 6 weeks later euthanized for analysis. In the 
estrogen sufficient CKO mice, CXCL12 mRNA in BM-derived stromal cells decreased by 
more than 90%. The number of CD19+ B cells in BM was decreased, whereas the number 
of erythrocytes and adipocytes increased. Most unexpectedly, the rate of bone remodeling 
in the estrogen sufficient CKO mice was dramatically increased as evidenced by a more 
than two-fold increase in the expression of both osteoclast (TRAP and cathepsin K) and 
osteoblast (osteocalcin) specific mRNAs in bone shafts. Histomorphometric analysis of the 
endocortical surface of femurs showed that the number of osteoclast and mineral apposition 
rate were increased in CKO compared to control mice (2.76 vs 0.79 OC/µm, p<0.0001, and 
2.08 vs 1.69 µm/day, p=0.0239), confirming the increased rate of remodeling. Nonetheless, 
cortical and trabecular bone mass was unaffected. As expected, OVX increased CXCL12 
mRNA levels and B cell number in the BM of control mice by two-fold, and the later effect 
was attenuated in CKO mice. This indicates that the increase in CXCL12 contributes to the 
up-regulation of B cells. Further, OVX decreased cortical thickness in the mid-shaft and 
proximal metaphysis of the femur in control mice, and this effect was attenuated in CKO 
mice. We conclude that CXCL12 represses the rate of bone remodeling and contributes to 
the loss of cortical bone mass caused by estrogen deficiency in mice.

Disclosures: Filipa Ponte, None
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FRI-264
Fetal FGF23 is required only to defend against hyperphosphatemia induced 
by maternal phosphate loading *K. Berit Sellars1, Brittany A. Ryan1, Beth J. 
Kirby1, Christopher S. Kovacs1. 1Memorial University of Newfoundland, Canada

Phosphate and bone metabolism are not altered in Fgf23 and Klotho null fetuses; 
FGF23 appears to play no role until after birth. However, in such studies all fetuses received 
a normal phosphate load because maternal serum phosphate was normal.We studied whether 
maternal dietary phosphate loading alters fetal serum phosphate and invokes a fetal FGF23 
or PTH response.1st study: 30 C57BL/6 female mice received low (0.3%), normal (0.7%) or 
high phosphate (1.65%) diets prior to mating. One day before expected birth, maternal and 
fetal blood were collected, fetuses were ashed, mineral ash content was assayed, and qPCR 
measured placental gene expression. 2nd study: 20 Fgf23+/- females on normal or high 
phosphate diets were mated to Fgf23+/-males and identical analyses were carried out. ANO-
VA and Tukey’s were used for multiple comparisons. 1st study: increasing phosphate intake 
resulted in progressively higher maternal serum phosphate (P) (1.61+/-0.22 vs. 2.64+/-0.10 
vs. 3.11+/-0.14 mM; p<0.05) and FGF23 (62.7+/-29.5 vs. 676+/-66.3 vs. 818+/-18.4 pg/
mL; p<0.05) during pregnancy, while PTH stayed suppressed. Fetal serum P was main-
tained independent of maternal serum P (3.53+/-0.13 vs. 3.95+/-0.19 vs. 3.73+/-0.27 mM; 
p=NS). Fetal FGF23 and PTH remained low and unchanging. There were no differences in 
fetal ash weight, phosphate, or calcium content; and no changes in placental expression of 
genes relevant to phosphate transport or FGF23 physiology.2nd study: high phosphate diet 
increased maternal FGF23 (889+/-66 vs. 525+/-57, p<0.001) while PTH stayed suppressed. 
Fgf23 null fetuses from mothers on the high phosphate diet had very high serum P compared 
to Fgf23 null fetuses from the normal diet (4.22+/-0.06 vs. 2.50+/-0.14 mM, p<0.001); PTH 
remained low. Serum P, FGF23, and PTH of WT fetuses were unaffected by the maternal 
diet. There were no differences across genotypes or diets in fetal ash weight, phosphate, 
or calcium content. Fgf23 null placentas from the high phosphate diet had no changes in 
target gene expression apart from absence of Fgf23.Summary: maternal FGF23 increases in 
response to dietary phosphate loading, but fetal hyperphosphatemia developed only when 
fetal FGF23 was absent. Maternal and fetal PTH did not increase in response to the high 
phosphate diet.Conclusion: maternal and fetal FGF23 both defend against the development 
of fetal hyperphosphatemia, but the importance of fetal FGF23 becomes evident only by its 
absence during maternal phosphate loading.

Disclosures: K. Berit Sellars, None

FRI-285
Mechanoresponsive MiR-138-5p Targets MACF1 to Inhibit Bone Formation 
*Zhihao Chen1, Fan Zhao1, Lifang Hu1, Chong Yin1, Yan Zhang1, Dijie Li1, 
Airong Qian1, Chao Liang2, Ge Zhang2. 1Lab for Bone Metabolism, Key Lab for 
Space Biosciences and Biotechnology, School of Life Sciences, Northwestern 
Polytechnical University, Xi’an, Shaanxi 710072, China., China, 2Law Sau Fai 
Institute for Advancing Translational Medicine in Bone & Joint Diseases, Hong 
Kong, China, Hong Kong

Mechanical stimuli play an essential role in maintaining bone remodeling and skeletal 
integrity. Meanwhile, bone can respond to the changes of mechanical condition to adjust its 
mass and architecture. Clinical studies discover that bedridden patients showed osteopo-
rotic T-scores and low bone mineral density, and long-term immobilized patients presented 
reduced markers of bone formation. However, as bone formation mediated by osteoblast 
differentiation is a complex process, the underlying molecular mechanism of mechanical 
stimuli regulating bone formation is still unclear. Recent evidences show that microRNAs 

(miRNAs) are involved in mechanical stimuli regulating bone formation or osteoblast dif-
ferentiation. Nevertheless, no direct evidence identifies mechanoresponsive miRNA in both 
human and animal bones, and clarifies its mechanoresponsive role under different mechan-
ical condictions (e.g. mechanical unloading, reloading, loading).In the current study, we 
screened for differentially expressed miRNAs in bone specimens of bedridden patients with 
fractures, then identified that the expression of miR-138-5p, but not the other miRNAs, 
altered with bedridden time and was negatively correlated with the expression of the bone 
formation marker genes Alp (alkaline phosphatase). Moreover, miR-138-5p was up-regu-
lated with reduced bone formation during unloading and down-regulated with increased 
bone formation during reloading in hind limb unloaded mice. In addition, miR-138-5p was 
verified to be responsive to different mechanical unloading condition and cyclic mechanical 
stretch condition in primary osteogenic cells, respectively. Further in vitro data suggested 
that mechanoresponsive miR-138-5p directly targeted microtubule actin crosslinking factor 
1 (MACF1) to inhibit osteoblast differentiation. In vivo, we constructed an osteoblastic miR-
138-5p transgenic mice model (TG138) with the Runx2 promoter, and found that overex-
pression miR-138-5p suppressed bone formation. Moreover, osteoblast-targeted inhibition 
of miR-138-5p sensitized bone anabolic response to mechanical loading in TG138 mice. 
Predominantly, the osteoblast-targeted inhibition of miR-138-5p could counteract bone for-
mation reduction induced by hind limb unloading.Taken together, the mechanoresponsive 
miR-138-5p inhibited bone anabolic response for developing a novel bone anabolic sensi-
tization strategy.

Disclosures: Zhihao Chen, None

FRI-286
Sptbn1 disruption increases osteocyte membrane fragility, leading to 
impaired cell viability and a blunted mechanotransduction response 
following mechanical loading *Mackenzie Hagan1, Kanglun Yu1, Eric Stokes1, 
Sarah Bass1, Mohamed Awad1, Mohammed Elsalanty1, Paul McNeil1, Rachel 
Roberts2, Daniel Perrien3, James Ervasti4, Mark Hamrick5, Meghan McGee-
Lawrence5. 1Augusta University, United States, 2Augusta, United States, 
3Vanderbilt University, United States, 4University of Minnesota, United States, 
5Medical College of Georgia, Augusta University, United States

The mechanisms osteocytes (OCY) use to sense mechanical loads are still being debat-
ed. We and others have shown that transient plasma membrane disruptions (PMD) form in 
the OCY cell membrane with loading and initiate mechanotransduction. We hypothesized 
that if PMD are a missing link between OCY and bone mechanosensation, targeting OCY 
cell membrane fragility could alter osteocytic responses and bone adaptation to loading.We 
targeted the cytoskeleton-associated protein β2-spectrin (Sptbn1) to alter OCY cell mem-
brane fragility and to test the downstream effects on OCY mechanotransduction and bone 
adaptation. In MLO-Y4 cells, treatment with diamide (disrupts Sptbn1 network) or Sptbn1 
siRNA increased the number of PMD formed by fluid shear (30 dynes/cm2; +57% Diamide, 
+134% Sptbn1 siRNA vs. controls). Diamide also increased the size of OCY PMD (+117%) 
formed during 2-photon laser wounding. We crossed Sptbn1 floxed and DMP1-Cre mice to 
create an in vivo, OCY-specific model of Sptbn1 deficiency (Sptbn1 CKO). Primary OCY 
from these mice mimicked trends seen with diamide and siRNA treatment.PMD typical-
ly repair under physiological conditions, but massive disruptions fail to repair and lead to 
cell necrosis. Consistent with this, diamide, Sptbn1 siRNA, and in vivo CKO of Sptbn1 
all impaired post-wounding OCY survival (% dead cells: diamide +260%, siRNA +64%, 
CKO +390%). Sptbn1 disruption without wounding did not cause necrosis. To test effects 
on mechanotransduction, we induced PMD and measured expression of c-fos, a protein up-
regulated by fluid shear and membrane wounding. PMD increased c-fos in control MLO-Y4 
cells, but upregulation was blunted in Sptbn1-decificient cells. In vivo, Sptbn1 CKO mice 
did not present with a sedentary bone phenotype but did show an altered response to loading. 
Sptbn1 CKO and littermate control mice were subjected to axial tibial loading, receiving 
one loading session/day (50 cycles to 1500 με, 10 sec rest between cycles) on alternating 
days for 2 weeks. Sptbn1 CKO mice exhibited impaired gain in cortical bone thickness with 
loading as compared to wildtype (WT) controls (WT female: +16.3%, CKO female: +7.5%; 
WT male: +3.1%, CKO male: -4.3% vs. non-loaded tibia). The impaired post-wounding cell 
viability and blunted mechanotransduction seen with Sptbn1 disruption suggest an important 
role for Sptbn1, and PMD formation, in osteocyte mechanotransduction and bone adaptation 
to mechanical loading.

Disclosures: Mackenzie Hagan, None

FRI-287
Irisin Attenuates Osteoarthritis by Inhibiting Apoptosis of Osteocyte 
through Activating Erk Signaling Pathway *Zihao He1, Zhifeng Yu1. 
1Shanghai Jiao Tong University, China

Purpose Studies have shown that moderate exercise can alleviate OA symptoms. Irisin 
is an exercise-related myokine which have been reported have an important role in bone 
remodeling, but its role on osteoarthritis is still unknown. The purpose of this study is to de-
termine whether irisin can attenuates osteoarthritis (OA) progression in anterior cruciate lig-
ament transection (ACLT) mice models and the mechanism of irisin therapy effect on OA by 
increase the resistance of apoptosis in MLO-Y4 cells induced by mechanical stretch in vitro.
Methods In vivo study, 3-month-old male C57BL/6J mice were randomized to three groups, 
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sham-operated, ACLT-operated treated with vehicle, and ACLT-operated treated with irisin 
by intraperitoneal injection. Cartilage erosion was observed by HE staining. Osteoarthritis 
Research Society International (OARSI) scores were evaluated according to the safranin O 
staining. Subchondral bone microstructure of tibia were analyzed by micro-CT. Edu staining 
and cck-8 were used for the detection of proliferation of MLO-Y4 cells. For mechanical 
stress, cells were seeded on the coated chamber subjected with a peak biaxial stretch of 
20% at 1Hz for 16 hours to induce apoptosis. Flow cytometry was used for the detection of 
apoptosis and cell cycle. TUNNEL was used for staining the apoptotic cells and rt-PCR was 
applied for quantifying the expression of mRNA such as Bax, Bcl-2, SOST, c-myc, Opg. 
Western blot was utilized to confirm the mechanism of how irisin decrease the osteocyte 
apoptosis.Results In vivo, irisin can attenuate articular cartilage degeneration. Irisin main-
tains the proportion of hyaline cartilage and calcified cartilage in ACLT-operated mice. For 
immunohistochemical staining, Irisin reduced the caspase3, Bax and matrix metalloprotein-
ase-13 in both cartilage and subchondral bone. Irisin-treated ACLT group shows higher Tb.N 
and bone volume fraction(BV/TV) compared to the vehicle-treated ACLT group. In vitro, 
irisin significantly increased the proliferation of MLO-Y4 cells, and irisin can protected 
the cells from both mechanical stretch induced apoptosis and maintain the cell activity by 
regulating the expression of Bax, Bcl-2 and c-myc. Transcriptome sequencing shows that 
irisin significantly activates the MAPK signaling pathway and we confirm the results by 
western blot: irisin effectively activates the Erk signaling pathway through phosphorylation 
and has a certain activation effect on p38 signaling pathway, no activation was observed for 
FAK signaling pathway.Conclusions Irisin can attenuates the progression of OA by decrease 
the apoptosis of osteocyte, which can improve the microarchitecture of subchondral bone. 
Erk pathway activation play an important role in the reducing the apoptosis of osteocyte.

Disclosures: Zihao He, None

FRI-289
3D multiplexed imaging for multi-scale finite element analysis to examine 
bone mechanotransduction and heterogeneous activation of β-catenin 
signaling in osteocytes *Loretta Laughrey1, LeAnn Tiede-Lewis2, Sarah 
Dallas2, Mark Johnson2, Nuria Lara-Castillo2, Thiagarajan Ganesh3. 1University 
of Missouri - Kansas City, United States, 2University of Missouri - Kansas 
City, School of Dentistry, Department of Oral and Craniofacial Sciences, 
United States, 3University of Missouri - Kansas City, Department of Civil and 
Mechanical Engineering, United States

We have observed that cyclic compression loading of the mouse forearm results in het-
erogeneous activation of Wnt/β-catenin signaling in osteocytes at the mid-shaft of the ulna 
suggesting that neighboring osteocytes are experiencing different strains in response to the 
same load due to the heterogeneity of the bone matrix. This is in contrast to previous bone 
finite element (FE) models, which predict a homogeneous osteocyte response to a whole 
bone load. To develop a more detailed understanding of mechanotransduction between bone 
loading and Wnt/β-catenin activation, we have created sophisticated, predictive computer 
FE models that incorporate empirical osteocyte imaging data, to compute bone strains in the 
lacunar walls in response to macroscopic bone loading and to correlate those strains with 
β-catenin activation in osteocytes.The forearm of a live TOPGAL mouse, which carries a 

lacZ reporter to indicate β-catenin signaling, was subjected to cyclic compression loading of 
2.5 N at 2 Hz for 100 cycles to induce osteocyte β-catenin activation. The mouse was inject-
ed i.v. with dextran-conjugated Texas Red to label the lacunocanalicular network, and ulnae 
were stained with X-Gal to label activated osteocytes, DiO to identify cell membranes, and 
DAPI to mark nuclei. Images were collected using multiplexed 3D confocal fluorescence 
microscopy. The figure shows osteocytes containing X-Gal stain, imaged by its fluorescence 
with 633 nm excitation[LL(1] , which indicates β-catenin activation. This image was con-
verted into a volumetric, Tet4, FE model using Mimics and 3-Matic. FE analysis was done 
using FEBio with a compression load applied to the top surface. The model predicts that 
lacunar walls experience higher strains relative to the surrounding bone matrix, with strain 
in the lacunar walls magnified by a factor of ~1.7x compared to strain in the bone. This strain 
magnification is lower than in previously reported, idealized models, which is expected as 
the lacunar size here is higher relative to the volume of the sample in comparison to previous 
models. Larger models are being developed to verify this effect. Combining multiplexed 
imaging with FEA allows us to compute amplification of strain in the lacunar walls relative 
to surrounding bone and visualize β-catenin signaling activation in the osteocytes contained 
therein. Strain results will be correlated with osteocyte activation to evaluate the relationship 
between local strain and osteocyte β-catenin activation, a prerequisite for load induced bone 
formation.

Disclosures: Loretta Laughrey, None

FRI-292
Fluid flow through the lacunocanalicular network and mechanoresponsiveness 
in a mouse tibial model *Alexander van Tol1, Victoria Schemenz1, Wolfgang 
Wagermaier1, Hajar Razi1, Peter Fratzl1, Richard Weinkamer1, Andreas 
Roschger2, Paul Roschger3, Isabela Vitienes4, Bettina Willie4. 1Max Planck 
Institute of Colloids and Interfaces, Department of Biomaterials, Germany, 
2University of Salzburg, Chemistry and Physics of Materials, Austria, 3Ludwig 
Boltzmann Institute of Osteology at Hanusch Hospital of WGKK and AUVA 
Trauma Centre Meidling, 1st Medical Department, Hanusch Hospital, Austria, 
4Shriners Hospitals for Children-Canada, Department of Pediatric Surgery, 
McGill University, Canada

Load-induced fluid flow in the pericellular space of the lacunocanalicular network 
(LCN) is thought to be a crucial stimulus that can be sensed by osteocytes, and therefore 
contributes to the mechanoresponsiveness of bone. Advances in imaging allow one to moni-
tor bone formation and resorption in response to loading in small living animals and compare 
these images with the LCN in the same bones to thereby scrutinize the role of fluid flow 
within the LCN in bone structural adaptation. Our strategy was to use a mouse tibial model 
with a well-defined in vivo loading protocol and to quantitatively assess the structural re-
sponse at different length scales: macroscopic structural changes due to bone (re)modeling, 
microscopic fluid flow through the LCN and nanoscopic characteristics of the bone mineral 
particles. In integrating and spatially correlating these experimental outcomes we aim to 
establish a quantitative description of the function of the LCN as a mechanobiological reg-
ulator of bone (re)modeling and as a transport network for bone mineralization.The bone 
formation/resorption response to controlled loading was monitored over a time period of 15 
days in 26-week-old female C57BL/6J mice by time-lapse in vivo µCT (left tibia loaded, 
right tibia control, n=5). Rhodamine staining, confocal laser scanning microscopy and image 
analysis were used to obtain a network description of the LCN [1] in whole cross-sections of 
these tibiae. The network data was then used as input to simulate the load-induced fluid flow 
velocity through each canaliculus of the imaged network employing standard circuit theory. 
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Bone material properties were measured by quantitative back-scattered electron imaging to 
obtain the local mineral content, and by synchrotron small and wide angle x-ray scattering 
to obtain mineral particle dimensions and orientation.A spatial correlation of (re)modeling 
responses and fluid flow analysis demonstrated (i) a clear positive correlation between sites 
of extensive bone formation and high fluid flow velocity through the LCN in all animals and 
on both the endosteal and periosteal surface; (ii) that animals with a lower mechanoresponse 
also showed reduced fluid flow values; (iii) that differences in the mechanoresponse be-
tween the endosteal and periosteal surface [2] can be partly explained by fluid flow patterns. 
Positive correlations between network density and properties of bone mineral indicate an 
involvement of osteocytes in bone mineralization via the large surface of the LCN.[1] Repp 
et al. (2017), Bone reports, 6, 101.[2] Birkhold et al. (2016), Scientific reports, 6, 23480.

Disclosures: Alexander van Tol, None

FRI-309
PTHrP Overexpression in Transgenic Mammary Tumors Causes Anorexia 
and White Adipose Tissue Lipolysis *Diego Grinman1, Pamela Dann2, John 
Wysolmerski3. 1Yale University. Department of Internal Medicine. Section of 
Endocrinology & Metabolism, United States, 2Yale University. Department 
of Interal Medicine. Section of Endocrinology & Metabolism., United States, 
3Yale University. Department of Interal Medicine. Section of Endocrinology & 
Metabolism, United States

Cancer Anorexia Cachexia Syndrome (CACS) is a devastating disorder of energy 
metabolism leading to decreased body mass and with no effective treatment. Tumor cells 
secrete factors that induce dramatic wasting of fat and muscle tissue, which, in turn, lib-
erates nutrients that feed tumor growth. One of the secreted factors implicated in CACS is 
parathyroid hormone-related protein (PTHrP). We utilized a tetracycline-regulated bitrans-
genic, MMTV-rtTA;pTet-PTHrP, system to overexpress PTHrP in the MMTV-PyMT model 
of breast cancer (Tet-PTHrP;PyMT mice) in order to ask whether PTHrP might contribute 
to CACS. Tet-PTHrP;PyMT mice (10-12 weeks old) with mammary tumors were treated 
with doxycycline (Dox) to induce PTHrP expression, which led to the rapid development of 
severe hypercalcemia and elevated levels of circulating PTHrP. Tet-PTHrP;PyMT mice on 
Dox experienced rapid weight loss, a dramatic decrease in the weight of all fat pads, reduced 
muscle mass and reduced food intake. These mice were not hypermetabolic and there was 
no adipocyte browning, but a decrease in adipocyte size and increased circulating glycer-
ol and non-esterified fatty acids signified increased systemic lipolysis. Treatment of Tet-
PTHrP;PyMT mice on Dox with an anti-PTHR1 blocking antibody normalized calcium and 
prevented weight loss, fat wasting, adipocyte shrinkage and the increase in circulating levels 
of glycerol and fatty acids, consistent with an inhibition of PTHrP-induced WAT lipolysis. 
To address whether the reduction in body fat content was due to direct metabolic effects of 
PTHrP and/or decreased food intake alone, pair feeding experiments were performed. Tet-
PTHrP;PyMT mice with tumors were treated with subcutaneous Dox pellets for 4 days and 
the same amount of food consumed by this group was provided to placebo treated mice for 
each matching 24-hour period. These mice had the expected increase in circulating calcium 
and PTHrP levels as well as a 50% reduction in food intake and fat wasting. Surprisingly, 
placebo pair-fed mice lost 15% more weight than Dox controls at day 4. In summary, over-
expression of PTHrP in transgenic breast tumors causes anorexia associated with weight 
loss and increased WAT lipolysis. Further work will be needed to determine whether it is 
PTHrP or hypercalcemia that affects appetite in this setting and if direct effects of PTHrP on 
adipocytes to trigger lipolysis contribute significantly to CACS.

Disclosures: Diego Grinman, None

FRI-311
Bone matrix miR-125b inhibits bone resorption without affecting skeletal 
development and improves age-related changes in bone mass and quality 
*Shota Ito1, Kotaro Tanimoto1, Tomoko Minamizaki2, Yuji Yoshiko2, Yoshiaki 
Kitaura3, Shinsuke Ohba4, Ung-il Chung4. 1Department of Orthodontics and 
Craniofacial Developmental Biology, Hiroshima University Graduate School of 
Biomedical and Health Sciences, Japan, 2Department of Calcified Tissue Biology, 
Hiroshima University Graduate School of Biomedical and Health Sciences, 
Japan, 3Department of Bioengineering, The University of Tokyo, Japan, 4Center 
for Disease Biology and integrative Medicine, The University of Tokyo, Japan

Matrix vesicles (MVs) budding from osteoblasts are known to be accumulated in os-
teoid and promote hydroxyapatite crystal formation and bone mineralization. Recently, we 
identified an expected role for MVs in the delivery of microRNAs to bone matrix. Of these, 
miR-125b inhibits osteoclast formation by targeting Prdm1, a transcriptional repressor of an-
ti-osteoclastogenesis factors. We generated transgenic (Tg) mice overexpressing miR-125b 
under the control of the human osteocalcin promoter. Tg mice grow normally but exhibit 
high trabecular bone mass. We then tested whether Tg bones release miR-125b to inhibit 
osteoclast formation ex vivo. When bone marrow macrophages were cultured on Tg versus 
WT bones, the number of TRAP-positive osteoclasts was less on Tg than WT bones. More-
over, miR-125b levels in the conditioned media from the former were higher than those 
from the latter. These results suggest that bone matrix miR-125b is involved in inhibiting 
osteoclast formation in Tg mice. In cross sections of femurs, there were no significant dif-
ferences in primary ossification center at embryonic day 16.5 (E16.5) and lateral (periosteal) 

bone formation and mineral apposition rate (E19.5) between Tg and WT mice. However, 
medial (endosteal) bone resorption and osteoclast number were less in Tg than WT mice, 
in parallel with increased trabecular bone mass and bone mineral density as early as E18.5. 
In adult Tg mice (10-week-old and more), decreased number of osteoclasts was also seen, 
and even 77-week-old Tg mice provided mechanical strength and resistivity to age-depen-
dent bone loss. Concomitant with this, Fourier-transform infrared spectroscopy analysis of 
cortical bones indicated no changes in bone quality (mineral/matrix ratio) between Tg and 
WT mice. Femoral fracture model in 10-week-old mice revealed that initial calluses were 
equally within 2 weeks in both phenotypes, but callus resorption at 6 weeks after surgery 
was delayed in Tg than WT mice. Thus, bone remodeling process appears to be delayed in 
Tg mice by decreased osteoclast numbers. Taken together, our data suggest that bone matrix 
miR-125b may increase bone mass and strength with keeping bone quality and without af-
fecting bone formation. These findings may provide a novel therapeutic target for bone loss.

Disclosures: Shota Ito, None

FRI-315
Abaloparatide exhibits greater osteo-anabolic response and higher cAMP 
stimulation and β-arrestin recruitment than teriparatide *Karim Sahbani1, 
Christopher Cardozo2, William Bauman2, Hesham Tawfeek2. 1James J. Peters VA 
Medical Center, United States, 2James J. Peters VA Medical Center and Icahn 
School of Medicine at Mount Sinai, United States

Teriparatide and abaloparatide are parathyroid hormone receptor 1 (PTHR1) agonist 
peptide analogs and the only FDA-approved anabolic agents for the treatment of postmeno-
pausal osteoporosis. The mechanisms mediating the higher efficacy of abaloparatide over 
teriparatide in increasing bone mineral density and reducing the risk of fracture are un-
known. To determine the potential mechanisms underlying the differential efficacy of these 
agents, we compared the effects of teriparatide and abaloparatide on bone microarchitecture 
and turnover. Thus, wild type female C57B/6 mice were injected daily subcutaneously with 
vehicle or 20 µg/kg/day of teriparatide or abaloparatide for 30 days. The femurs were iso-
lated and examined by micro-computed tomography scanning (micro-CT), and the serum 
biochemical markers of bone turnover were measured. Micro-CT analysis of the distal fem-
oral metaphysis revealed that abaloparatide-treated animals exhibited higher trabecular bone 
thickness than teriparatide (113% versus 106%). However, both abaloparatide and teriparati-
de similarly increased the fractional trabecular bone volume, trabecular connectivity, and 
trabecular number, and reduced the structure model index. Analysis of the cortical mid-shaft 
region demonstrated that abaloparatide administration caused a greater increase in cortical 
thickness than teriparatide (117% vs 108%). To assess effects on bone turnover, serum levels 
of procollagen type 1 intact N-terminal propeptide (P1NP), a bone formation marker, and 
collagen type 1 cross-linked C-telopeptide, (CTX) and tartrate-resistant acid phosphatase 5b 
(TRAcP5b), bone resorption markers, were measured by ELISA. Abaloparatide promoted a 
higher bone formation response with greater elevation of P1NP than teriparatide (227% vs 
157%). In contrast, both abaloparatide and teriparatide stimulated the serum markers of bone 
resorption (CTX and TRAcP5b) to a similar extent. To evaluate the possible mechanisms 
mediating the enhanced anabolic activity of abaloparatide, cAMP accumulation and β-arres-
tin recruitment were measured in response to 0-100 nM treatment of cells with abaloparatide 
or teriparatide. Interestingly, abaloparatide treatment caused a marked decrease in EC50 for 
both cAMP formation (2.3 fold) and β-arrestin recruitment (1.6 fold) compared to teriparati-
de. In contrast, both analogs equally and dose-dependently increased PTHR1 internalization. 
Taken together, these findings suggest that abaloparatide exhibits enhanced bone anabolic 
properties via mechanisms that likely involve increasing coupling of PTHR1 to Gs-cAMP 
and β-arrestin signaling pathways.

Disclosures: Karim Sahbani, None

FRI-316
Treatment with an anti-PTHR1 mAb normalizes calcium levels and 
prevents weight loss in a transgenic mouse model of HHM. *Pamela Dann1, 
John Wysolmerski1, Raphael Levy2, Kirk Johnson3, Padma Bezwada3. 1Yale 
University, United States, 2XOMA , United States, 3XOMA Corporation, United 
States

Humoral Hypercalcemia of Malignancy (HHM) is caused by tumor secretion of PTHrP 
and is a common complication of malignancy. Despite better treatments for hypercalcemia, 
it continues to have a 30-50-day median mortality rate, underscoring the ongoing need to 
develop improved therapy. We used a tetracycline-regulated bitransgenic, MMTV-rtTA;p-
Tet-PTHrP, system to overexpress PTHrP in the MMTV-PyMT model of breast cancer 
(Tet-PTHrP;PyMT mice) in order to test the effectiveness of an anti-PTHR1 antibody in 
HHM. Tet-PTHrP;PyMT mice with mammary tumors were treated with doxycycline (Dox) 
to induce PTHrP expression. Within 2 - 4 days, these mice developed severe hypercalcemia 
with elevated levels of circulating PTHrP in the absence of bone metastases, reproducing 
the cardinal features of HHM. Next, Tet-PTHrP;PyMT mice with tumors were treated with 
doxycycline and, after 2 days, were treated with 10 mg/kg of a selective anti-PTHR1 mono-
clonal Ab (XOMA XPA.85) given IP, 10mg/kg control IgG given IP, or 10 mg/kg OPG-Fc 
given subcutaneously. Mice treated with IgG were extremely hypercalcemic, while calcium 
levels were normalized by anti-PTHR1 Ab. By contrast, calcium levels were reduced but not 
normalized by OPG and remained significantly higher than in mice treated with anti-PTHR1 
Ab. PTHrP levels were elevated but not different in the 3 groups. Both anti-PTHR1 and 
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OPG lowered CTX levels. However, P1NP levels were increased in the mice treated with 
anti-PTHR1 but were decreased in OPG-treated mice. To examine the treatments over a 
longer time frame, tumor-bearing Tet-PTHrP;PyMT mice were treated with Dox plus an-
ti-PTHR1 mAb weekly or OPG every other day. Mice were sacrificed and analyzed when 
they appeared ill or when their tumors exceeded 1.5 cm in any dimension. All OPG-treated 
mice were sacrificed within 7 days of Dox while almost all anti-PTH1R-treated mice sur-
vived for 14 days. Calcium levels in anti-PTH1R-treated mice were normal, but OPG-treated 
mice were significantly hypercalcemic. P1NP and CTX levels were both reduced compared 
to IgG-treated controls. Finally, in this model, HHM was associated with rapid weight loss, 
fat wasting and systemic lipolysis. Both treatments reversed weight loss although only an-
ti-PTHR1 Ab prevented fat wasting. In summary, the XOMA XPA.85. anti-PTHR1 mAb 
effectively corrects calcium levels, reduces bone resorption, prevents weight loss and im-
proves survival in a transgenic mouse model of HMM and breast cancer.

Disclosures: Pamela Dann, None

FRI-317
FGF23 Levels are Elevated in a Mouse Model of HHM *Pamela Dann1, 
Julie Hens1, Miralireza Takyar1, Diego Grinman1, Clemens Bergwitz1, John 
Wysolmerski1. 1Yale University, United States

Humoral Hypercalcemia of Malignancy (HHM) is caused by tumor secretion of para-
thyroid hormone-related protein (PTHrP). Although parathyroid hormone (PTH) and PTHrP 
use the same receptor (PTHR1), 1,25 dihydroxy-vitamin D (1,25 VitD) levels are elevated 
in primary hyperparathyroidism but reduced in HHM. Activation of the osteocyte PTHR1 
can increase FGF23 production. Therefore, we hypothesized that decreased 1,25 vitD lev-
els in HHM, might be caused by increased FGF23 production. We tested this hypothesis 
by overexpressing PTHrP in mammary tumors, using a tetracycline-regulated bitransgen-
ic, MMTV-rtTA;pTet-PTHrP system bred to the MMTV-PyMT transgenic mouse model of 
breast cancer (Tet-PTHrP;PyMT mice). Treatment of these mice with doxycycline (Dox) for 
2-4 days increased circulating PTHrP levels and caused severe hypercalcemia in the absence 
of bone metastases, reproducing the cardinal features of HHM. Tet-PTHrP;PyMT mice treat-
ed with Dox for 4 days had significant elevations in circulating intact FGF23 levels (8221+/-
1629 pg/ml) as compared to control Tet-PTHrp;PyMT mice off Dox (502+/-47 pg/ml) and 
MMTV-PyMT mice (507 +/-66pg/ml). Despite elevations in FGF23, blood phosphorus was 
no different and 1,25 vitamin D levels were significantly elevated (four-fold over controls) 
in Tet-PTHrP;PyMT mice on Dox. QPCR on bone mRNA demonstrated an increase in Fgf23 
mRNA levels as well as a reduction in Sost expression and an increase in Nurr1 expression. 
In addition to bone, Fgf23 mRNA levels were elevated in mammary tumors from mice treat-
ed with Dox, suggesting that tumor cells might also contribute to circulating Fgf23 levels. 
Treatment with antibody against the PTHR1, corrected hypercalcemia and dramatically 
lowered both FGF23 and 1,25 vit D levels. Interestingly, treatment with rhOPG-Fc also 
lowered calcium and FGF23 levels but resulted in a further 2-fold elevation of 1,25 vitamin 
D levels as compared to IgG-treated controls. Together, these results are consistent with the 
hypothesis that PTHrP secreted by tumors may increase FGF23 production by osteocytes in 
bone through a previously reported Nurr1/Wnt signaling pathway. Furthermore, inhibiting 
PTHR1 or osteoclast activity or both reduces FGF23 levels, suggesting that hypercalcemia 
and/or elevations in bone turnover may contribute to elevations in FGF23. Finally, in the 
presence of excess PTHrP, elevations in FGF23 and/or calcium appear to restrain but not 
suppress the production of 1,25 vitD.

Disclosures: Pamela Dann, None

FRI-337
Improved Skeletal Phenotype And Accelerated Intramembranous Bone 
Healing Post Tooth Extraction in Alox5 Knockout Senescent Female Mice 
*Claudia Biguetti1, Ramez Mahamoud1, Gustavo Simionato1, André Oliva1, 
Mariza Matsumoto1, Isabela Custódio2, Jesus Andreo3, Marco Brotto4, Walid 
Fakhouri5, Chenglin Mo6. 1School of Dentistry of Araçatuba, São Paulo State 
University, FOA/UNESP, Brazil, 2School of Dentistry, Universidade Sagrado 
Coração, USC, Brazil, 3School of Dentistry of Bauru, University of São Paulo, 
FOB/USP, Brazil, 4Bone-Muscle Research Center, Nursing Program, University 
of Texas at Arlington, UTA, United States, 5Center for Craniofacial Research, 
School of Dentistry, The University of Texas Health Science Center at Houston, 
United States, 6University of Texas at Arlington, United States

Aging plays a critical role in affecting skeletal homeostasis in which deterioration of 
bone microarchitecture is prevalent in elderly females. Also, intramembranous bone healing 
post tooth extraction is a concerning factor in particular in the rehabilitation of elderly pa-
tients that require dental implants. Bone healing depends initially on transient inflammatory 
response, which involves the participation of various inflammatory factors like leukotrienes 
from arachidonic acid metabolism by arachidonate 5-lipoxygenase (Alox5). However, the 
function of Alox5 in skeletal maintenance and bone healing in senescence remains poorly 
understood. The aim of this study is to investigate skeletal bone quality and local bone 
healing post tooth extraction in 18 month-old 129 Sv female wild-type mice (WT) vs Alox5 
Knockout (KO) mice (129-Alox5tm1Fun/J). Thus, twenty mice (n=10 WT and n=10 Al-
ox5KO) were subjected to upper right incisor extraction and were euthanized after 7 and 
21 days post surgeries. Maxillae containing alveolar socket were removed for microtomo-

graphic analysis (MicroCT), as well histological, birefringence and immunohistochemical 
(TRAP and Runx2) analysis. L5 vertebrae and femur were removed for additional skeletal 
bone evaluation by micro-CT. Mann-Whitney test was used to detect significant differences 
(p<0.05) between quantitative data from WT vs Alox5KO groups. For skeletal bone quality, 
a significantly increased percentage of bone volume (BV/TV, %) was detected in the L5-ver-
tebra body and femur distal metaphysis in Alox5KO vs WT mice. Regarding the alveolar 
sockets, Alox5KO mice showed a significantly increased BV/TV compared to WT mice at 
7 days, as well an increased trabecular thickness (Tb.Th) at 7 and 21 days. Birefringence 
analysis revealed more organized collagen content on Alox5KO compared to WT mice. 
The H&E histological staining and histomorphometric analysis in both WT and Alox5KO 
showed a transient inflammatory response at 7 days, with the increased initial bone forma-
tion at 7 days in Alox5KO compared to WT mice (p<0.05). No differences were observed 
in the quantity of Runx2+ cells, while the number of TRAP+ osteoclasts was significantly 
increased in WT alveolar sockets compared to the Alox5KO mice at 21 days. In summary, 
these results indicate that targeted disruption of Alox5 improves skeletal bone quality in 
senescent female mice and play an active role in the intramembranous alveolar bone healing.

Disclosures: Claudia Biguetti, None

FRI-338
D3Cr muscle mass, DXA appendicular lean mass (ALM), and their 
relationships with “bone quality” and “muscle quality” in older men *Peggy 
Cawthon1, Sheena Patel1, Steven Cummings1, Eric Orwoll2, Andrew Burghardt3, 
Kate Duchowny3, Lisa Langsetmo4, Kristine Ensrud4, Elsa Strotmeyer5, Joe 
Zmuda5, Jane Cauley5, Miljkovic Iva5, Nancy Lane6, William Evans7. 1California 
Pacific Medical Center, Research Institute, United States, 2Oregon Health and 
Sciences University, United States, 3University of California, San Francisco, 
United States, 4University of Minnesota, United States, 5University of Pittsburgh, 
United States, 6University of California, Davis, United States, 7University of 
California, Berkeley, United States

Low muscle mass by D3-creatine dilution (D3Cr muscle mass) is associated with an 
increased risk of fractures in older men, while there is no association between low appen-
dicular lean mass (ALM) by dual x-ray absorptiometry (DXA) and risk of fracture. DXA 
measures lean mass (including water, muscle, and non-bone non-fat tissue), not muscle mass 
per se. We posit that the measurement error inherent in DXA’s inaccurate approximation 
of muscle mass explains these discrepant results. Herein we describe how D3Cr muscle 
mass vs. DXA lean mass differentially relate to measures of “bone quality” [bone mineral 
density (BMD) and strength by DXA and high resolution peripheral computed tomography 
(HRpQCT)] and “muscle quality” [calf muscle cross-sectional area (CSA), density and fat 
by peripheral computed tomography (pQCT)]. In a subset of MrOS men with complete data 
for pQCT, HRpQCT, DXA and D3Cr muscle mass at Year 14 visit (N=177), we calculated 
partial correlations (weight, height adjusted) between D3Cr muscle mass or DXA ALM with 
bone density (DXA femoral neck and total hip aBMD; HRpQCT distal radius and tibia 
integral BMD) and strength (HRpQCT distal radius and tibia failure load). We also calcu-
lated partial correlations between D3Cr muscle mass or DXA ALM with pQCT calf muscle 
measures (density, intermuscular fat, total calf fat, and muscle CSA) and DXA total body % 
fat. D3Cr muscle mass was positively correlated with bone strength and BMD at the distal 
tibia and radius (but not the total hip or femoral neck, Table), whereas DXA ALM was only 
significantly correlated with bone strength at distal sites. In addition, D3Cr muscle mass and 
DXA ALM were positively correlated with calf muscle CSA and negatively correlated with 
calf and percent total body fat. The correlation between D3Cr muscle mass and calf mus-
cle density was stronger than the correlation between DXA ALM and calf muscle density. 
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Only D3Cr muscle mass was negatively correlated with calf visible intermuscular fat. In 
summary, D3Cr muscle mass is positively correlated with muscle size and density, as well 
as measures of bone strength and density at distal skeletal sites. Associations between DXA 
ALM with muscle density, bone density and bone strength were weaker in magnitude; DXA 
ALM was unrelated to bone density. These data suggest that the relation of D3Cr muscle 
mass with “muscle quality” and “bone quality” is more robust than is the relation of DXA 
ALM with these measures.

Disclosures: Peggy Cawthon, None

FRI-339
Interplay between microRNAs and senescence-associated genes that 
regulate age- and radiotherapy-related bone damage *Abhishek Chandra1, 
David Monroe1, Joshua Farr1, Sean Park1, Christine Hachfeld1, Sundeep Khosla1, 
Robert Pignolo1. 1Mayo Clinic, United States

Radiotherapy (RT) reduces cancer burden and improves survivorship, but by-stander 
effects on healthy tissues such as bone causes insufficiency fractures, and increases risk 
of morbidity. Despite extensive efforts, the exact mechanism(s) underlying RT-induced os-
teoporosis (RIO) are unclear. In previous studies, we have shown that radiation-induced 
DNA damage and subsequent osteoblast (Ob) apoptosis accounted for 10-12 % and 4-5% 
respectively, of all the osteoblasts on bone surface. However, the 30-40% loss in the bone 
volume fraction (BV/TV) seen with RT was disproportionate with the rate of Ob apoptosis. 
We recently identified cellular senescence and the senescence-associated secretory pheno-
type (SASP) as causal factors in the pathophysiology of age-related osteoporosis. However, 
possible roles for cellular senescence and the SASP in RIO have not been defined. Therefore, 
we performed gene expression profiling of radiated(R) bone in comparison to non-radiated 
(NR) bone from mice with RIO and examined these changes with respect to markers for 
senescence and the SASP that were significantly expressed in enriched bone cell populations 
from old(O) versus young(Y) mice. Among the senescence-related genes, p15, p16, p21, p27 
and their regulator, FoxO1, as well as several SASP genes were markedly upregulated in re-
sponse to radiation. Based on our previous work identifying bone marrow cells that contrib-
uted to senescence and SASP observed in aged bone, we performed gene expression analysis 
on magnetic-sorted CD14+ myeloid cells 2-weeks post-radiation. We observed significant 
increases in the senescence marker, FoxO1, and SASP factors Ccl2, Ccl3, Ccl5, Ccl7, Ccl8, 
Cxcl1, Cxcl2, Icam1, Igfbp4 and Mmp12, in bone marrow myeloid cells, confirming that 
these cells are one of the major contributors of the SASP in R bone as compared to NR bone. 
In order to identify the microRNAs(miRs) that regulate radiation-induced genes related to 
senescence, we performed sequencing of osteocyte miRs from bones of Y and O animals 
and compared them to miRs from focally radiated whole bone. One-hundred and thirteen 
miRs were differentially expressed in the R versus NR bone, as compared to 226 miRs in 
O versus Y osteocytes. Seventy six(24.3%) miRs were found to be similar between the O 
and R groups. Here we have shown evidence for senescence and the SASP in the R-bone 
environment, and their molecular regulation by miRs which share features in common with 
miR regulation in aged bone.

Disclosures: Abhishek Chandra, None

FRI-341
Age-associated Increase in Kynurenine Iinhibits Autophagy and Promotes 
Senescence and Apoptosis in Bone Marrow Mesenchymal Stem Cells 
*Dmitry Kondrikov1, Ahmed Elmansi1, William Hill1, Robert Tailor Bragg2, 
Tanner Mobely2, Thomas Barrett2, Patricia Schoeinlein2, Xing-Ming Shi2, 
Sadanand Fulzele2, Meghan McGee Lawrence2, Mark Hamrick2, Carlos Isales2, 
Alexandra Aguilar-Perez3. 1Medical University of South Carolina, United States, 
2Augusta University, United States, 3Indiana University School of Medicine, 
United States

Aging is characterized by progressive decline of tissue functionality and age-related 
accumulation of cellular and molecular damage leading to multiple pathological conditions 
including osteoporosis and increased fracture rates. Bone marrow mesenchymal stem cells 
(BMSCs) play an essential role in bone development and regeneration with their ability to 
undergo differentiation into osteogenic, chondrogenic, myogenic, and adipogenic cell lines. 
Proliferation rate of MSC is declined with age leading to misbalance between bone resorp-
tion and osteogenesis. Autophagy, a cell survival pathway, allows cells to operate under hos-
tile conditions with reduced nutrients and other physical stressors, such as those found with 
inflammation and aging. A recently identified age-related change in bone and bone marrow 
is an increase in the metabolism of the essential amino acid tryptophan (TRP) to kynurenine 
(KYN), catalyzed by indoleamine_2,3-dioxygenase (IDO) or free-radical oxidation. We pre-
viously reported that KYN suppresses autophagy in BMSC. We now investigated further 
the role of KYN in affecting cellular function of BMSC relationships between autophagy, 
senescence and apoptosis. In vitro treatment of BMSC with 10 µM or 100µM of kynurenine 
disrupted autophagy in a dose and time-dependent fashion suppressing autophagic flux. 
KYN treatment (100 µM at 24 hours) also induces senescence in BMSC marked by a 5-fold 
increase in SA-beta-galactosidase activity in murine BMSC isolated from 18 month-old 
animals, as well as, increased expression of other senescence markers including p16 and 
p21 by up to 50 percent. Inhibition of KYN binding to Aryl Hydrocarbon Receptor (AhR) 
with CH223191 significantly reduced beta-galactosidase activity increase and blocked p16 
expression elevation suggesting that KYN induces senescence in BMSC through the AhR 
pathway. Interestingly, KYN treatment failed to up-regulate beta-gal activity in BMSC iso-
lated from 6 month-old mice suggesting that KYN induction of senescence maybe potenti-
ated with aging. Additionally, KYN treatment increased markers of programed cell death. 
KYN increases levels of cleaved caspase3 and PARP suggesting that KYN induces apoptosis 
in BMSC. Together those data support the idea that KYN shifts the homeostatic balance of 
BMSC cell survival and cell death programs during prolonged stress or in aging through 
downregulating survival autophagic pathway in favor of increasing apoptosis and driving 
surviving BMSCs to senescence.

Disclosures: Dmitry Kondrikov, None

FRI-351
IRS1 and IRS2 are integral for longitudinal bone growth *Victoria 
DeMambro1, Jennifer Daruszka1, Carolina Figueroa1, Clifford Rosen1, Anyonya 
Guntur1, Lauren Ball2. 1Maine Medical Center Research Institute, United States, 
2Medical University of South Carolina, United States

IRS1 and IRS2 are critical adaptor proteins involved in controlling Insulin and IGF1 
downstream signaling pathways. Previous work utilizing global mouse KOs have indicated 
a role for both proteins in bone homeostasis. IRS2 has been shown to compensate for IRS1 
and vice versa. To elucidate the role of these proteins in skeletal development independent 
of global effects of deletion, and the noted compensation, we created conditional deletions 
in the limb bud mesenchyme utilizing the Prrx1-Cre transgenic strain crossed with floxed 
alleles of Irs1 (IRS1cko), Irs2 (IRS2cko) and Irs1/Irs2 (IRS1/2cko). DEXA analysis was per-
formed at 8 and 16wks of age in the IRS1cko and IRS2cko mice and controls. Body weights 
and femur lengths were collected at 16wks of age. IRS1/2cko mice and controls were phe-
notyped at 8wks of age. Histology of newborn and 8wk old IRS1/2cko mice and control 
limbs was analyzed. RNAscope was performed on newborn bone sections for: Col1a1, Col2, 
ColX and Sox9, while 8wk old sections of bone were stained for TUNEL.At 8wks of age 
IRS1cko mice had decreased body weight vs. controls (p<0.01), while IRS2cko mice exhib-
ited no changes. IRS1/2cko mice, displayed a 50% reduction in body weight, a 20% reduc-
tion in whole body aBMD (p<0.0001) attributable to the 70% reduction in femoral aBMD 
(p<0.0001) vs. controls. Histological and morphological observations of hindlimbs revealed 
a ~70% reduction in femur length and the lack of secondary ossification centers. Newborn 
IRS1/2cko bone sections revealed normal expression of Col1a1 and Col2a1, while Col10a1 
and Sox9 were decreased vs. controls. Increased TUNEL staining was noted particularly in 
the region lacking secondary ossification centers.At 16wks of age IRS1cko mice had re-
duced body weight (p<0.01) and a 15% decrease in femur length (p<0.0001), while IRS2cko 
mice displayed no changes in body weight and a 4% decrease in femur length (p<0.05). 
IRS1cko mice had reduced whole body aBMD (p<0.01), attributable to significant reduc-
tions in femoral aBMD (p<0.0001). IRS2cko mice had no changes in whole body aBMD, 
yet femoral aBMD was reduced (p<0.01).IRS1 and to a lesser extent IRS2 are integral to 
longitudinal bone growth. The combination of the two are of significant importance to the 
development of secondary ossification centers in the long bones. Further studies are needed 
to determine if these defects are attributable to defunct known Insulin/IGF1 or additional as 
of yet to be determined signaling pathways.

Disclosures: Victoria DeMambro, None
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FRI-352
Usp53, a PTH target regulating cell lineage fate and bone turnover *Hadla 
Hariri1, Martin Pellicelli2, René St-Arnaud3. 1McGill University/Shriners 
Hospitals for Children - Canada, Canada, 2Shriners Hospitals for Children - 
Canada, Canada, 3Shriners Hospitals for Children - Canada/McGill University, 
Canada

Daily injection of parathyroid hormone (PTH) increases bone mass and protects against 
osteoporotic fractures, however a complete understanding of its mechanism of action is still 
missing. We have shown that PTH induces the phosphorylation of the DNA-binding pro-
tein Nascent polypeptide associated complex And Coregulator alpha (αNAC), leading to 
nuclear translocation of αNAC and activation of target genes. We aimed to identify and 
characterize novel target genes regulated by PTH-activated αNAC in osteoblasts. We per-
formed ChIP-Seq against αNAC with parallel RNA-Seq in PTH-treated osteoblasts. This 
strategy identified the Ubiquitin-Specific Peptidase 53 (Usp53) as a candidate gene target of 
PTH-activated αNAC in osteoblasts. Little is known about the biological function of USP53 
in bone biology. This was studied in vitro in osteoblasts and bone marrow stromal cells (BM-
SCs) cultures using shRNA-mediated knockdown, and in vivo by deletion using a CMV-
Cre driver. PTH treatment of osteoblastic cells increased the mRNA expression of Usp53 
by 3-fold as compared to vehicle-treated cells but PTH-driven transcriptional induction of 
Usp53 was blocked following αNAC knockdown. The global deletion of Usp53 in vivo led 
to poorer biomechanical properties in the mutant bones, assessed by 3-point bending and 
micro-indentation testing. Usp53-/- femurs and tibias exhibited an increased tendency to 
yield and break as compared to control samples. Osteogenic cultures of Usp53-/- BMSCs 
revealed elevated expression of Rankl and tibial RNA showed increases in osteoclast-re-
lated markers as compared to controls. Serum bone turnover markers (CTX-1 and P1NP) 
were also elevated. Usp53-/- BMSCs cultures showed decreased adipogenesis, mainly due 
to decreased levels of Pparγ. Proteomics revealed a novel interaction of USP53 with TAK1-
TAB1/2 complex proteins and USP53 was shown to be critical for TAK1-TAB1/2 complex 
assembly. The absence of USP53 also disrupted JNK-MAP kinase signaling downstream of 
the TAK1-TAB1/2 complex. This is the first report characterizing the physiological role of 
Usp53 in bone. Our data suggest that Usp53 affects bone homeostasis in vivo, mainly by 
regulating bone turnover and osteoclastogenesis. The previously unrecognized interaction 
of USP53 with the TAK1-TAB1/2 complex, a TGFβ/BMP-regulating complex orchestrating 
the crosstalk between osteogenesis and adipogenesis, suggests that Usp53 is a regulator of 
lineage fate decisions.

Disclosures: Hadla Hariri, None

FRI-353
Loss of preBCR components affects the homeostasis of cranial bone 
*Mohamed Khass1, Louis Bridges1, Harunur Rashid2, Peter Burrows3, Amjad 
Javed4, Harry Schroeder5. 1Department of Medicine, University of Alabama at 
Birmingham, United States, 2Department of Oral and Maxillofacial Surgery, 
University of Alabama at Birmingham, United States, 3Deaprtment of 
Microbiology, University of Alabama at Birmingham, United States, 4Department 
of Oral and Maxilofacial Surgery, University of Alabama at Birmingham, United 
States, 5Deaprtment of Medicine, University of Alabama at Birmingham, United 
States

Bone in the skull develops by means of intramembranous ossification. Postnatal growth 
and remodeling of calvarial bone is then maintained through the precise balance of osteo-
blast and osteoclast function. In the bone marrow, osteoblasts and osteoclasts are in close 
contact with developing B lymphocytes. Progenitor B lineage cells (preB cells) express λ5 
and VpreB proteins. λ5 and mu immunoglobulin, which contains a joining (JH) gene seg-
ment, are components of preB cell receptor (preBCR). An increased λ5 expression has been 
reported in human unfused calvarial sutures. However, the role of preBCR and B cells in the 
development and homeostasis of cranial bone is unknown.We used a panel of B cell deficient 
mice where both JH and λ5 genes are deleted globally. At 1-month of age, the JH-/- mice 
completely lack B cells, while λ5-/- have decreased numbers of B cells. Cranial sutures 
and fontanelles at this age are nearly closed in wild-type (WT) mice. Surprisingly, anterior 
fontanelles were open in 30% of the JH-/- and 100% of the λ5-/- mutants. To understand if 
this reflects a developmental delay or failure of fontanelle closure, we examined 6-month 
old mice. At this age B cell numbers in λ5-/- mice are similar to WT mice. Skull bones in 
JH-/- mice were comparable to WT counterpart, indicating a delay in fontanel closure. The 
anterior fontanelle in λ5-/- mice was closed, but frontal and parietal bones along the coronal 
suture were poorly mineralized. To examine whether this is due to low bone synthesis or 
increased bone resorption, we performed the histological analysis. Compared to WT and 
JH-/- mice, an increased number of TRAP positive cells were noted in the frontal and pa-
rietal bone of λ5-/- mice. We next examined the osteoblastic activity by culturing a similar 
number of calvarial progenitors isolated from the 3-days old mice. In vitro cultures showed 
that osteoprogenitors from λ5-/- and JH-/- mice had a 70% decrease in alkaline phosphatase 
activity compared to WT. Consistent with this observation, λ5-/- and JH-/- cultures exhibited 
a 50% reduction in mineralization. Thus, loss of preBCR components affects both bone syn-
thesis and resorption. In conclusion, our data support a major role for preBCR components 
in the synthesis and homeostasis of cranial bones.

Disclosures: Mohamed Khass, None

FRI-354
Emergence of an early osteoporotic phenotype in male Down syndrome mice 
resulting from aberrant trisomic Dyrk1a expression *Jonathan LaCombe1, 
Randall Roper1, Joseph Wallace1. 1IUPUI, United States

While it is well known that Down syndrome (DS) is the leading cause of intellectual 
disability, every individual with DS presents with skeletal abnormalities and will experience 
the onset of osteoporosis at an earlier age than normal individuals. The skeletal abnormal-
ities observed in DS are consequence of trisomy for chromosome 21 (Hsa21). Dyrk1a, lo-
cated on mouse chromosome 16 (Mmu16) and Hsa21, has been implicated as a regulator 
of bone homeostasis. The triplication of Dyrk1a contributes to several skeletal defects in 
Ts65Dn mice, the most widely studied mouse model of DS. Returning Dyrk1a to two copies 
by genetic knockdown in otherwise trisomic Ts65Dn mice did not abrogate appendicular 
skeletal defects in embryos at day 17.5 (E17.5), but corrected some skeletal abnormalities 
by postnatal day 42 (P42). Mice with a single copy of Dyrk1a on an otherwise euploid back-
ground displayed a unique phenotype. While trisomic Dyrk1a-related skeletal phenotypes 
have been defined at key developmental time points during embryonic development and at 
six weeks of age, the period of development preceding P42 remains undescribed. To test the 
hypothesis that trisomic Dyrk1a-related skeletal defects arise during perinatal development, 
femurs of 12, 15, 18, 24, and 30 day-old mice were subjected to microcomputed tomography 
(μCT) structural analysis and Dyrk1a gene expression analysis. In agreement with previous 
studies, trisomic mice were smaller than euploid mice. Cortical defects are present as early 
as P12 in Ts65Dn mice, but trabecular defects relating to Dyrk1a overexpression are tran-
sient and present at P18. Trisomic Dyrk1a expression oscillated between periods of overex-
pression and underexpression throughout the ages tested, correlating with the emergence and 
disappearance of certain skeletal defects. Together, these data suggest that aberrant Dyrk1a 
gene dosage or expression, whether up or down, negatively affects bone microarchitecture 
leading to specific bone phenotypes. The increased expression of Dyrk1a at P24 leads us to 
hypothesize that persisting defects characteristic of Ts65Dn mice at P42 arise between P24 
and P42. Elucidating the consequences of oscillating Dyrk1a expression will fill a major gap 
in knowledge of the mechanisms of aberrant long bone development leading to lower peak 
bone mass and early onset osteoporosis in DS and other bone phenotypes.

Disclosures: Jonathan LaCombe, None

FRI-356
Bromodomain-containing Protein Brd4 is Required for Proper Skeletal 
Formation *Christopher Paradise1, M. Lizeth Galvan1, Catalina Galeano-
Garces1, Roman Thaler1, Andre J. van Wijnen1, Amel Dudakovic1. 1Mayo Clinic, 
United States

Multi-potent mesenchymal stromal cells (MSCs) rely on the activation of precise 
transcriptional networks to induce lineage-specific differentiation. Epigenetic mechanisms 
such as DNA methylation, post-translational histone modifications, and non-coding RNAs 
are critical modulators of gene expression. Post-translational modifications of histone tails 
induce chromatin compaction or relaxation to modulate the recruitment of transcriptional 
machinery. Epigenetic regulators (also knowns as histone code readers, writers, and erasers) 
are enzymes that act on histone tails to govern chromatin states. We have demonstrated 
that inhibition of Ezh2, a histone 3 lysine 27 (H3K27) specific methyltransferase, acceler-
ates osteoblastogenesis and is bone-anabolic and osteo-protective in vivo. Findings from 
these studies revealed a shift from heterochromatin (H3K27me3) to euchromatin (H3K-
27Ac) upon Ezh2 inhibition. Based on these observations, our present studies are focused on 
bromodomain-containing proteins, which are epigenetic regulators responsible for binding 
(i.e., reading) acetylated lysines. Here, we show that pharmacological inhibition (+JQ1) or 
siRNA-mediated knockdown of Brd4 prevents osteoblastic differentiation in primary mouse 
and human MSCs. Further, Brd4 inhibition (Brd4i) negates the previously established 
pro-osteogenic effect of Ezh2 inhibition (Ezh2i). These in vitro data suggest a crucial role 
of Brd4 during osteogenic differentiation of MSCs. Consequently, we generated conditional 
knockout mice that lack Brd4 expression in the mesenchyme (Brd4f/f: Prrx1-Cre) and osteo-
blasts (Brd4f/f: Osx-Cre). Mesenchymal loss of Brd4 results in smaller mice that are char-
acterized by significantly shortened long bones. A reduction in bone parameters, including 
total cortical mineral density and thickness, is observed upon mesenchymal deletion of Brd4 
(3 weeks). These mice also exhibit significant growth plate abnormalities and a reduction 
in hypertrophic chondrocytes (3 weeks). Similar to mesenchymal loss, osteoblastic loss of 
Brd4 results in smaller animals with significantly shorter limbs. Additional phenotyping re-
veals a reduction in trabecular bone formation with Brd4 loss in the osteoblast compartment 
(8 weeks). Together, our data demonstrate that Brd4 is not only required for proper skeletal 
development (Prrx1-Cre), but also plays a critical role in regulating bone formation and 
osteoblastogenesis (Osx-Cre).

Disclosures: Christopher Paradise, None
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Prevention of ectopic calcification by MGP: The role of its conserved 
residues *Abhinav Parashar1, Juliana Marulanda1, Omar Al Rifai2, Mathieu 
Ferron3, Monzur Murshed4. 1Faculty of Dentistry, McGill University, Canada, 
Canada, 2University of Montreal, Canada, Canada, 3Department of Biochemistry 
and Nuclear Medicine, University of Montreal, Canada, 4Faculty of Medicine, 
McGill University, Canada, Canada

INTRODUCTION: Mutations in matrix Gla protein gene (MGP) lead to Keutel syn-
drome, a rare disease, hallmarked by ectopic calcification of cartilage and vascular tissues, 
midface hypoplasia and skeletal abnormalities. Although MGP is a potent inhibitor of ecto-
pic calcification, its mode of action is poorly understood. It has been suggested that two sets 
of conserved residues undergoing post-translational modifications are essential for MGP’s 
function. These are i) 4 glutamic acid residues which are g-carboxylated (Gla) by the enzyme 
gamma-glutamyl carboxylase (GGCX); and ii) 3 serine residues which are phosphorylated 
(pSer) by an unknown kinase. Until now, the requirement of these residues in MGP’s func-
tion to prevent ectopic calcification has not been investigated in vivo. OBJECTIVE: To 
investigate the role of the conserved glutamic acid and serine residues in MGP’s function 
in vascular and cartilaginous tissues.METHODS: Using a combination of gene modifica-
tion techniques, we mutated Mgp in vascular and/or cartilaginous tissues. Ggcx was ablat-
ed in the vascular tissues, specifically. Ectopic calcification phenotypes of these mice have 
been analyzed by micro-CT, histology and molecular biology-based techniques.RESULTS: 
SM22-GlamutMgp transgene expressing a mutated form of MGP, in which the four con-
served glutamic acid residues were mutated to alanine, was introduced to Mgp-/- mice to 
generate a compound mutant. These mice did not produce the native MGP, but the mutated 
MGP, only in the vascular tissues. Surprisingly, blood vessels in these mice were not cal-
cified. These data were further supported by the absence of vascular calcification in mice 
lacking GGCX specifically in the vascular tissues. We next used a CRISPR-Cas9-based 
approach to mutate the codons for the conserved serine residues to that for alanine in vivo. 
These newly generated mice only partly recapitulated the vascular and cartilage calcification 
traits of Mgp-/- mice. Interestingly, unlike the Mgp-/- mice, there was a complete absence of 
nasal septum cartilage calcification in these mice.CONCLUSIONS: Our data show that the 
functional roles of MGP’s Gla and pSer residues may vary in a site-specific manner ? Gla 
residues are required to prevent cartilage calcification by MGP, while its pSer residues are 
required to prevent calcification at vascular and some cartilaginous tissues. Our data raises 
the possibility that the Gla and pSer residues may work in a cooperative manner to confer 
MGP’s anti-mineralization function.

Disclosures: Abhinav Parashar, None

FRI-358
Aberrant muscle tissue repair by mutant ACVR1 FOP progenitor cells 
*Alexandra Stanley1, Elisia Tichy1, Foteini Mourkioti1, Eileen Shore1. 1University 
of Pennsylvania, United States

In the rare genetic disease fibrodysplasia ossificans progressiva (FOP), progenitor cells 
are mis-regulated to differentiate to heterotopic extra-skeletal bone in connective tissues. 
Mutations in the BMP type I receptor ACVR1/ALK2 cause FOP, with the R206H muta-
tion as the most prevalent. This increases BMP signaling to promote increased downstream 
chondro-/osteogenic gene expression and heterotopic ossification (HO) formation in FOP 
patients. HO formation is often initiated by injury to skeletal muscle. In the conditional 
knock-in mouse model for ACVR1R206H, HO develops within skeletal muscle following 
cardiotoxin (CTX) injury. Injured Acvr1R206H/+ muscle tissue becomes more fibrotic and 
does not repair as efficiently as Acvr1+/+ muscle tissue, indicating that skeletal muscle 
repair is impeded by the ACVR1R206H mutation. The regenerative potential of skeletal 
muscle is dependent on the function of muscle stem cells (MuSCs). Non-myogenic mes-
enchymal stem cells (or fibro/adipogenic progenitors, FAPs) are in close association with 
regenerating muscle fibers and are a source of pro-myogenic signals that support muscle re-
generation. To examine the effect of the ACVR1R206H mutation on proliferation of MuSCs 
and FAPs, we isolated the two populations from uninjured and CTX injured muscle using 
fluorescent activated cell sorting (FACS) and determined that Acvr1+/+ and Acvr1R206H/+ 
MuSCs and FAPs proliferated similarly. In vitro MuSC differentiation assays showed that 
Acvr1+/+ MuSCs cultured in myogenic media differentiate normally, forming branching 
myofibers (high fusion index) by day 7 of culture, but Acvr1R206H/+ MuSCs form underde-
veloped fibers that fail to fuse (low fusion index). However, Acvr1+/+ FAPs co-cultured with 
Acvr1R206H/+ MuSCs induce proper myofiber formation and fusion, rescuing the mutant 
MuSCs. In contrast, Acvr1R206H/+ FAPs cultured with Acvr1+/+ MuSCs form undevel-
oped fibers with a low fusion index suggesting that the FAP population under the influence of 
the ACVR1R206H mutation contributes largely to the poor muscle regeneration in FOP le-
sions. Demonstrating the influence of the mutant ACVR1R206H tissue environment in vivo, 
Acvr1+/+ MuSCs transplanted into injured Acvr1R206H/+ skeletal muscle tissue showed 
decreased engraftment. Taken together, our data support the impact of the ACVR1R206H 
FOP mutation on the differentiation capacity of MuSCs to regenerate skeletal muscle and the 
impact of FAPs on the function of MuSCs.

Disclosures: Alexandra Stanley, None

FRI-361
Loss of ZIP10 in osteoblasts and chondrocytes impairs skeletal development 
and growth. *Rika Yasuhara1, Akihiro Kawashima1, Akane Yukimori1, Junichi 
Tanaka1, Satoko Kujiraoka1, Kenji Mishima1, Toshiyuki Fukada2, Motomi 
Enomoto-Iwamoto3. 1Showa University, Japan, 2Tokushima Bunri University, 
Japan, 3University of Maryland, United States

Bone growth retardation is one of the major clinical symptoms in zinc deficiency during 
development, including deformity and a decrease in bone mass. However, the underlying 
molecular mechanism has remained unclear. Since intracellular zinc level is facilitated 
by zinc transporters, an SLC39 family member, the aim of this study is to investigate the 
role of zinc transporter ZIP10 in skeletal cells. We generated bone- or cartilage-specific 
ZIP10 conditional knockout (Zip10-cKO) mice by crossing Zip10 floxed mice with ColI-
Cre or ColXICre mice (Zip10-cKOColI-Cre and Zip10-cKOColXI-Cre mice, respectively). 
Histological analysis and gene expression profiling using RNA-sequence technique were 
conducted in skeletal cells collected from Zip10fl/fl and Zip10-cKO mice. We also gener-
ated Zip10-IRES-EGFP/CreERT2 mice, expressing tamoxifen-inducible Cre recombinase 
downstream of Zip10 promoter to enable imaging of Zip10 expressing cell populations and 
mapping their projection pattern. Zip10 was highly expressed in trabecular and cortical bone 
in the metaphysis and modestly expressed in the epiphysis. Both Zip10-cKOColI-Cre and 
Zip10-cKOColXI-Cre mice exhibited low birth rates, possibly due to respiratory failure. The 
low production was more evident for Zip10-cKOColI-Cre mice than Zip10-cKOColXI-Cre 
mice. Zip10-cKOColI-Cre and Zip10-cKOColXI-Cre embryos (E16.5-17.5) showed dwarf-
isms with short limbs, narrow chest space, and deformed calvariae. The body weight and 
length in Zip10-cKOColXI-Cre mice remained reduced by 20-30% compared to the control 
mice at one-year-old. The GO enrichment analysis of the RNA-sequence results between 
control and Zip10 deficient osteoblasts, articular superficial cells, and chondrocytes demon-
strated that cell viability, cell death, and transcellular transport pathways were significantly 
affected by the loss of Zip10. These results suggest that ZIP10 is essential for skeletogenesis 
during embryonic development and that ZIP10 plays essential roles in the regulation of 
cell viability/survival and substance transport in skeletal cells, likely via zinc homeostasis.

Disclosures: Rika Yasuhara, None

FRI-386
Eif2ak4/GCN2 maintains bone homeostasis through regulation of skeletal 
stem cell proliferation *Guoli Hu1, Yilin Yu1, Courtney Karner1, Fanxin Long2. 
1Department of Orthopaedic Surgery, Duke University School of Medicine, 
United States, 2Department of Orthopaedic Surgery, University of Pennsylvania, 
United States

Adult bone is a dynamic tissue in constant remodeling, which is delicately regulated 
by both the number and cellular activity of bone forming osteoblasts and bone resorbing 
osteoclasts. Skeletal stem cells (SSCs) are thought to provide a continuous supply of mature 
osteoblasts during bone modeling and remodeling. SSCs are thought to undergo rapid mito-
sis and expansion before differentiating into osteoblasts. Proliferating cells increase nutrient 
uptake to supply the carbon, nitrogen, ATP and NADPH necessary to increase biomass pro-
duction in order to generate daughter cells. We recently identified the amino acid glutamine 
as an important regulator of SSC proliferation. If amino acids are limited, eukaryotic cells 
activate the integrated stress response (ISR), during which general control nonderepressible 
2 (GCN2, encoded by Eif2ak4) senses uncharged transfer RNA and initiates a transcriptional 
program to stimulate amino acid uptake and biosynthesis. It is not clear if GCN2 activity 
is required to support the robust anabolic capacity of SSCs and maintain bone homeostasis. 
To determine if GCN2 is required for bone formation, we generated homozygous GCN2 
null mice (Eif2ak4-/-). Eif2ak4/GCN2 deficiency had no discernable effect on bone mass 
up to two months of age. However, Eif2ak4-/- mice were characterized by a progressive 
reduction in bone mass manifest beginning at 3 months of age. Decreased bone mass was 
due in part to a reduction in overall osteoblast numbers with no change in individual osteo-
blast activity. In vitro studies found no effect of the loss of Eif2ak4/GCN2 on osteogenic 
differentiation or matrix mineralization in high density bone marrow stromal cell (BMSC) 
cultures. FACS analyses demonstrated Eif2ak4/GCN2 deletion did not affect the overall 
number of PDGFRa+, SCA1+ skeletal stem cells in the bone marrow. However, Eif2ak4-/- 
BMSC incorporated significantly less EDU suggesting Eif2ak4/GCN2 is required for SSC 
proliferation. In support of this, colony forming assays identified a significant reduction in 
colony-forming efficiency in bone marrow cells isolated from Eif2ak4-/- mice. Collectively, 
these data suggest amino acid sensing is critical to maintain proliferative capacity in SSC. 
Moreover, our data indicate GCN2 modulates bone mass in part through maintaining the 
replicative capacity of skeletal stem cells.

Disclosures: Guoli Hu, None

FRI-387
Wnt responsive progenitor cells contribute to osseointegration of implants 
in lone bone. *Zhijun Li1, Xue Yuan1, Jill Helms1. 1Stanford University , United 
States

Background: Wnt signaling maintains hemostasis in the bone marrow cavity. When 
Wnt signaling is inhibited then bone volume and density decline. In this study, we identified 
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a population of Wnt-responsive osteoprogenitor cells in the trabecular bone regions of the 
appendicular skeleton that was directly responsible for post-natal bone growth and turnover. 
When an orthopedic implant was placed into the marrow cavity, this Wnt-responsive popu-
lation and their progeny directly contributed to its osseointegration. Methods: We employed 
Axin2LacZ/+ and Axin2CreERT/-;mTmG/- transgenic strains. In the former strain, Xgal 
identifies Wnt-responsive cells; in the latter strain, Wnt-responsive cells and their prog-
eny are permanently labeled by GFP upon exposure to tamoxifen.Mice received femoral 
implants when they were 8 weeks old; after anesthesia, the proximal femur was exposed 
and a titanium implant was placed into the marrow cavity. In a subset of animals, a single 
dose of liposomal WNT3A protein (L-WNT3A) was delivered; controls received liposo-
mal PBS (L-PBS). Tissues were harvested on the day of surgery (PSD0), PSD3, and PSD7 
and micro-CT, in vivo bone labeling, lineage tracing, and immunohistochemistry analyses 
were performed. Results: Using Xgal, Wnt-responsive cells were identified in the trabecular 
region of the growth plates; this population diminished with age, up to 14 months. Using 
the lineage-tracing strain, this population was followed after orthopedic implant placement. 
Three days prior to surgery, tamoxifen was delivered, and mice were examined on PSD3 and 
7. In response to implant placement, the Wnt-responsive population first became mitotically 
active and then up-regulated the expression of osteogenic proteins including Runx2 and Os-
terix. Ultimately, these cells differentiated into osteoblasts that produced bone in the peri-im-
plant region. The new bone that formed in direct apposition to the implant was derived from 
this population of the Wnt-responsive progeny. Vital dye labeling and micro-CT analyses 
demonstrated that delivery of L-WNT3A resulted in a significant increase in peri-implant 
bone compared to L-PBS controls. Conclusion: A Wnt-responsive population residing in 
the trabecular space of long bones is mitotically activated by implant placement and ulti-
mately contributes to new peri-implant bone formation. A single dose of L-WNT3A to the 
peri-implant environment results in the significantly more peri-implant bone formation and 
ultimately, osseointegration of the orthopedic implant. Disclosure: J.A.H. is a paid consul-
tant for Ankasa Regenerative Therapeutics, which is developing a formulation of human 
WNT3A protein for clinical use. None of the authors have a conflict of interest.

Disclosures: Zhijun Li, None

FRI-388
Characterization of a novel perivascular DMP1+ osteoprogenitor associated 
with trans-cortical channels of long bone *Sierra Root1, Natalie Wee1, 
Sanja Novak1, Ivo Kalajzic1, Brya Matthews2. 1Department of Reconstructive 
Sciences, University of Connecticut Health Center, United States, 2Department 
of Molecular Medicine, University of Auckland, New Zealand

Bone development and regeneration is dependent on resident stem/progenitor cells with 
the capability to replenish and repair the skeleton. Using lineage tracing approaches we ob-
served the presence of DMP1+ stromal cells that reside within cortical bone that are distinct 
from osteocytes. Our aims were to characterize this stromal population in their resident 
niche and evaluate their osteogenic potential.Transgenic mice containing inducible DMP1-
CreERT2/Ai9 tomato reporter (iDMP+) and Col2.3GFP reporter (2.3GFP) as a marker of 
osteoblast/osteocytes were used to observe these iDMP+/2.3GFP- stromal cells within cor-
tical bone following tamoxifen injection. Using microscopy and light sheet imaging, we 
identified these cells to be perivascular and located within cortical channels, due to their 
proximity to lectin+ vessels. Notably, a high proportion of these cells expressed CD51, a 
marker of osteoprogenitors. Ex vivo analysis using bone chip outgrowth culture showed 
iDMP+/2.3GFP- cells migrated out of the channels onto the plate with a stromal-like ap-
pearance and expressed CD90, Sca1 and PDGFRβ.To assess the osteogenic potential of 
these cells, transplantation studies were performed. Cortical diaphyseal bone tubes devoid 
of bone marrow, endosteal and periosteal cells were implanted subcutaneously into NSG 
recipients. iDMP+/2.3GFP- cells migrate from their vascular niche within cortical bone, 
contribute to bone regeneration and bone tube closure. At 7 days post implantation (dpi), 
iDMP+/2.3GFP- cells were present in the previously empty marrow cavity; they were elon-
gated and stromal-like. At 14 dpi, expansion of iDMP+/2.3GFP- population was evident by 
EdU incorporation and some cells had differentiated into osteoblasts (iDMP+/2.3GFP+). At 
21dpi, there was a significant increase in iDMP+/2.3GFP+ cells on the endosteal surface 
and within the bone tube cavity and these had contributed to new bone formation. In the 
no tamoxifen control, we observed leaky tomato reporter in osteocytes only; these cells did 
not contribute to bone regeneration.Altogether, we have identified and characterized a novel 
stromal osteoprogenitor that is associated with trans-cortical vessels of long bones. Func-
tionally, we have demonstrated that this population can migrate out of cortical bone channels 
where they proliferate and differentiate thereby contributing to new bone formation.

Disclosures: Sierra Root, None

FRI-390
Transgenic mice with improved spatiotemporal knockdown of Hdac3 in 
osteoprogenitor cells demonstrate low bone mass, high marrow fat, and 
osteoblastic lipid storage *Anuj Sharma1, Rachel Roberts1, Jessica Pierce1, 
Mohamed Awad1, Mohammed Elsalanty1, William Hill2, Mark Hamrick3, 
Carlos Isales3, Meghan McGee-Lawrence3. 1Augusta University, United States, 
2Medical University of South Carolina, United States, 3Medical College of 
Georgia, Augusta University, United States

Bone marrow adiposity leads to decreased bone mass and increased risk of fracture, 
particularly in aging bone pathologies such as osteoporosis. Conditional knockout (CKO) 
of the epigenetic enzyme histone deacetylase 3 (Hdac3) in osteoprogenitors leads to these 
pathologies even in young mice, and Hdac3 expression declines with aging. The higher fat 
storage in the bone marrow of aged subjects—hypothesized to be the result of Hdac3 deple-
tion—is suggested to be due in part to the osteoprogenitors storing lipids instead of forming 
bone. This storage occurs in a glucocorticoid-dependent fashion, and we observed up-reg-
ulation of the glucocorticoid-activating enzyme Hsd11b1 in Hdac3-deficient and in older 
mice. Our next goal is to inhibit aberrant glucocorticoid signaling in Hdac3-deficient mice 
to determine whether this can rescue their marrow adiposity and osteopenic phenotypes, 
but this approach is complicated by the skeletal growth defects inherent to our osteopro-
genitor-specific Hdac3 CKO mouse models. Accordingly, we developed a new Hdac3 CKO 
model utilizing the Tet-off feature of Osx1-GFP: Cre (Tet absence permits Cre expression) to 
create an Hdac3-deficient mouse model where osteoprogenitor Hdac3 deletion is only initi-
ated after rapid skeletal growth has subsided. Hdac3 CKO breeding pairs and offspring were 
fed a doxycycline-containing chow until 8 weeks of age, and then switched to a normal diet 
for 8 to 10 weeks prior to tissue collection. Immunohistochemistry confirmed knockdown of 
Hdac3 following doxycycline withdrawal. These preliminary studies produced Hdac3 CKO 
mice that were comparable in size to wildtype (WT) littermates while mimicking the low 
bone mass phenotype of our previous Hdac3 CKO mouse models. Similarly, marrow fat was 
elevated in the Hdac3-deficient mice following doxycycline withdrawal. Microcomputed 
tomography of the femur showed decreased tissue mineral density and trabecular thickness 
in male and female Hdac3 CKO mice respectively following doxycycline withdrawal. Also, 
Hdac3 CKO bone marrow stromal cells cultured in osteogenic media showed elevated lipid 
storage and glucocorticoid activation genes via qPCR and increased lipid content via Oil 
Red O staining. These mice will serve as the foundation for our future skeletal aging and 
pathology studies on Hdac3 and glucocorticoid signaling.

Disclosures: Anuj Sharma, None

FRI-392
The chemokine Cxcl12 regulates the bone mesenchymal/stromal cell 
homeostasis and marrow vascular morphogenesis *Yi-shiuan Tzeng1, Shih-
yu Chen1. 1Institute of Biomedical Sciences, Academia Sinica, Taiwan, Province 
of China

The chemokine Cxcl12 is a critical paracrine factor secreted from the bone marrow 
mesenchymal lineage cells. Previously we discovered that tissue-specific targeting of mice 
Cxcl12 in Prx1- or Osx-expressing mesenchymal cells resulted in the biased differentiation 
towards adipogenesis and decreased osteogenesis. Using the same set of mice we further 
examined the bone marrow stromal and vascular architecture. Here we found that loss of 
Cxcl12 in the mesenchymal cells led to an altered marrow microvascular network including 
hyper-branching and dilated vascular diamater. Lineage tracing of Prx1+ cells revealed that 
loss of Cxcl12 in these cells resulted in decreased pericyte coverage of microvessels. In 
contrast, the marrow Prx1+ stromal cells were aberrantly increased. The increased stromal 
cell phenotype can be induced in the adult stage when we use the Tet-off OsxCre mice and 
trace the Osx+ cells in the adult stage. In a sub-lethal bone marrow irradiation test, the 
excessive Osx+ stromal cells could differentiate into adipocyte and led to severer adiposity 
in the Cxcl12-deficient bone. Based on our finding, we propose a Cxcl12-regulating ho-
meostatic balance between osteolineage cells and marrow stromal cells. Loss of Cxcl12 in 
these cells resulted in decreased osteolineage output and increased stromal cell production 
accompanied with evident vascular phenotype. The excessive stromal cells may differentiate 
into adipocytes in the later postnatal developmental process or during the post-irradiated 
marrow regeneration phase. This may constitute a novel bone Cxcl12 function in the marrow 
niche component in addition to the well-known homeostatic control of hematopoietic stem 
cell system.

Disclosures: Yi-shiuan Tzeng, None

FRI-394
Epigenetic Regulation of Bone Regeneration in Inflammation Disease *Jun 
Ying1, Taotao Xu1, Cuicui Wang1, Regis O’Keefe1, Yousef Abu-Amer1, Jie 
Shen1. 1Department of Orthopaedic Surgery, School of Medicine, Washington 
University in St. Louis, United States

Recent epigenome studies from fracture patients revealed differential methylation loci 
associated with stem cell proliferation and differentiation in human mesenchymal stem cells, 
suggesting that DNA methylation is involved in fracture repair processes. Importantly, we 
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have identified that the DNA methylation enzyme, DNA methyltransferase 3b (Dnmt3b) 
is highly expressed in fracture callus during fracture repair and Dnmt3b is the only Dnmt 
responsive to fracture repair.In order to examine the role of Dnmt3b in MPCs during fracture 
repair, we generated Prx1-Cre;Dnmt3bf/f (Dnmt3bPrx1) mice to delete Dnmt3b in MPCs 
and bone regeneration was examined using a stabilized murine tibia fracture model. Histo-
logical analyses showed impaired endochondral ossification and delayed fracture repair in 
Dnmt3bPrx1 mice. Bone remodeling was also delayed, demonstrating that normal Dnmt3b 
expression in MPCs is necessary for all phases of the bone healing process. Biomechanical 
studies showed reduced mechanical strength of the newly formed bone in the fractures of 
Dnmt3bPrx1 mice. Further, we conducted In vitro studies to examine the effect of Dnmt3b 
on the molecular events involved in chondrogenesis and osteogenesis, respectively. Deletion 
of Dnmt3b resulted in reduced chondrogenic and osteogenic differentiation as indicated by 
decreased expression of Sox9, Col2a1 and Agc1 as well as Sp7, Runx2 and Alp, respective-
ly. Using gene expression screen, we identified Rbpjk as a downstream target of Dnmt3b 
in MPCs. We show that the MPC differentiation defect observed in Dnmt3b loss-of-func-
tion (LOF) cells is due to upregulation of Rbpjk. Mechanistically, we revealed that 1) the 
gene and protein levels of Rbpjk were upregulated by loss of Dnmt3b in MPCs; 2) Dnmt3b 
physically binds to the CpG island in Rbpjk promoter; and 3) Dnmt3b deletion resulted in 
DNA methylation reduction in CpG island in Rbpjk promoter (19.25% decrease), therefore 
leading to Rbpjk upregulation in MPCs. Importantly, Rbpjk inhibition via lenti shRNA re-
stored the MPC differentiation defect observed in Dnmt3b LOF cells. Consistently, Rbpjk 
inhibition by DAPT reversed the impaired chondrogenesis and osteogenesis observed in 
MPCs with Dnmt3b gene deletion and restored normal fracture healing in mice. Collective-
ly, this work enhances our understanding of mechanisms by which Dnmt3b regulates bone 
healing and identifies downstream targets of Dnmt3b (such as Rbpjk) as novel candidates 
for therapeutic intervention.

Disclosures: Jun Ying, None

FRI-395
Differential Response of Superior and Dura Periosteum to Intermittent 
Treatment of Teriparatide in Cranial Bone Defect Repair *Yuankun Zhai1, 
Xinping Zhang1. 1University of Rochester Medical Center, United States

Intermittent administration of Teriparatide (rPTH) has been shown to accelerate long 
bone fracture healing and improve periosteal bone callus formation in humans and various 
animal models. Recent studies further demonstrate that intermittent PTH treatment enhances 
cranial bone defect healing and facilitates osseointegration of the cranial bone allografts. To 
the end of understanding the mechanisms underlying rPTH enhanced repair, a 2mm cranial 
bone defect model was used to examine rPTH enhanced repair following deletion of PTH 
receptor type 1 (PTHR1) in bone forming progenitors and osteoblasts via Tamoxifen induc-
ible CreERT2 mouse models. Our study showed that rPTH treatment for 5 weeks increased 
the thickness of the cranial parietal bone at the repair site by 85% with vastly more new 
bone identified at dura periosteal surface than superior periosteal surface. rPTH treatment 
also increased new bone formation at the leading edge of the defect, resulting in an overall 
decrease of the defect area. SMA-CreERT2 mouse model, which reportedly targets perios-
teum and lining cells in the trabeculae of long bone, was shown to primarily target superior 
periosteum, soft tissue, and new bone formed at the leading edge of the cranial defect, with 
few cells targeting dura periosteum of the parietal bone. Consequently, targeted deletion of 
PTHR1 via SMA-CreERT2 significantly reduced new bone formation at the superior perios-
teal surface, but had little effects on dura periosteal surface where the predominant effect of 
rPTH was identified. In contrast to SMA-CreERT2, targeted deletion of PTHR1 in mature 
osteoblasts via Col I (2.3)-CreERT2 led to significant reduction of new bone formation both 
at the superior and dura periosteal surfaces in response to rPTH, suggesting that rPTH acts 
more effectively on mature osteoblasts. To further determine the differential response of 
superior and dura periosteum to rPTH, neovascularization at the superior and dura site of 
periosteum was examined over 21 days using high resolution Multiphoton Laser Scanning 
Microscopy. Strong angiogenic response was identified at dura periosteum as early as day 5. 
rPTH treatment markedly enhanced the sprouting of CD31+Endomucin+ capillary vessels 
coupled to Col I (2.3) GFP+ osteoblasts and further increased the volume and length of 
CD31+ Endomucinnull periarterial capillary vessels, leading to an orderly enhanced angio-
genesis throughout repair. In contrast, angiogenic response at the superior periosteum was 
markedly delayed until day 10 with majority of vessels migrating from the dura periosteum. 
The delayed and inadequate neovascularization at the superior side of periosteum attributed 
to the poor rPTH response at superior periosteum. In conclusion, our study demonstrates that 
anabolic effect of rPTH depends on an organized angiogenesis that couples to osteoblasts for 
enhanced cranial bone defect repair and regeneration.

Disclosures: Yuankun Zhai, None

FRI-418
CRISPR/Cas9-mediated ablation of osteoarthritis-associated genes 
attenuates osteoarthritis progression *Jian Huang1, Lan Zhao1, Yunshan Fan1, 
Jun Li1, Di Chen1. 1Rush University Medical Center, United States

Osteoarthritis (OA) is a painful and debilitating disease. Multiple factors are aberrant-
ly upregulated in OA pathogenesis, including β-catenin, MMP13, IL-1β, and NGF. Thus, 
these OA-associated factors represent promising therapeutic targets. In this study, we used 
the CRISPR/Cas9 technology to delete the OA-associated genes in knee joint tissues, to 

determine if the ablation of the genes could ameliorate OA symptoms. We constructed ade-
no-associated virus (AAV) vectors based on the CRISPR/Cas9 system, which target genes 
encoding β-catenin, MMP13, IL-1β, or NGF, and confirmed their gene-nullifying capacities 
by sequencing the targeted genomic regions. Then we performed intra-articular injection 
of AAV in a surgically-induced OA mouse model. We evaluated the effects of the CRISPR 
therapy on joint structure and OA pain through histology, μCT scanning, and von Frey test. 
Immunohistochemistry (IHC) of OA-inflicted and CRISPR-treated joint tissues was per-
formed. We found that administration of CRISPR-expressing AAVs significantly decreased 
the expression levels of β-catenin, MMP13, IL-1β, and NGF in joint tissues (all >50% de-
crease), as shown by IHC results. Deficiency of NGF mitigated OA pain but exacerbated 
articular cartilage (AC) destruction and osteophyte outgrowth in the surgically-induced OA 
model. Ablation of MMP13 or IL-1β decreased the expression of cartilage-degrading en-
zymes and ameliorated structural deterioration (OARSI scores decreased by >31% and os-
teophyte volume decreased by >36%). Targeting both MMP13 and IL-1β markedly reduced 
the adverse effects of NGF blockade on the joint structure (OARSI scores decreased by 
>57% and osteophyte volume decreased by >50%). Importantly, loss-of-function of β-cat-
enin demonstrated significant therapeutic effects in the OA model, including reductions in 
both AC degradation and osteophyte formation, as well as palliation of OA-related pain 
(50% withdrawal threshold increased by 0.39±0.13 g). Together, our study demonstrates that 
CRISPR-mediated ablation of OA-associated genes has significant OA-modifying effects 
and suggests that CRISPR-based gene editing is useful for the identification of promising 
drug targets and the development of feasible therapeutic strategies for OA treatment.

Disclosures: Jian Huang, None

FRI-420
Microstructural analysis of subchondral trabecular bone in patients 
with osteoarthritis of the knee using second-generation high-resolution 
peripheral quantitative computed tomography (HR-pQCT) *Kazuteru 
Shiraishi1, Ko Chiba1, Narihiro Okazaki1, Kazuaki Yokota1, Makoto Osaki1. 
1Department of Orthopedic Surgery, Nagasaki University Graduate School of 
Biomedical Sciences, Japan

IntroductionSubchondral bone plays an important role in the pathological mechanisms 
of knee osteoarthritis (OA). High-resolution peripheral quantitative computed tomography 
(HR-pQCT) is an imaging modality that can provide noninvasive microstructural analysis 
of human bone, and the second generation also enables scanning of the knee. The purpose 
of this study was to investigate relationships between subchondral bone microstructure 
and both stage of disease and lower limb alignment in patients with OA.MethodsSubjects 
were 20 patients with medial knee OA or healthy volunteers (mean age, 63.6 years; range, 
51-81 years). 20 mm width of the proximal tibia was scanned by second-generation HR-
pQCT at a voxel size of 60.7 μm. A 5-mm width of subchondral trabecular bone areas in 
the medial and lateral tibial condyle were defined as medial and lateral regions respective-
ly. Each region was further divided into 4 subregions (anterior, center, medial or lateral, 
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and posterior). Finally, bone microstructure parameters were analyzed for each subregion. 
In addition, the relationships between the bone microstructural parameters, disease stage 
(Kellgren-Lawrence grade: KL grade, minimum medial joint space width: mJSW), and low-
er limb alignment (femorotibial angle: FTA, percentage of mechanical axis: %MA) were 
investigated.ResultsIn the anterior subregion of the medial region, volumetric bone min-
eral density (vBMD), bone volume fraction (BV/TV), trabecular thickness (Tb.Th), and 
connectivity density (Conn.D) showed strong positive correlations with KL grade and FTA 
(r-range: 0.68 to 0.85, p < 0.001), while trabecular separation (Tb.Sp) and structure model 
index (SMI) exhibited strong negative correlations with KL grade and FTA (r-range: -0.74 
to -0.85, p < 0.001). Conversely, vBMD, BV/TV, Tb.Th, and Conn.D displayed negative 
correlations with mJSW and %MA (r-range: -0.61 to -0.78, p < 0.01), and Tb.Sp and SMI 
showed positive correlations with mJSW and %MA (r-range: 0.62 to 0.74, p < 0.01).Con-
clusionsStrongly relationships were found between bone microstructural parameters at the 
anterior subregion of the medial tibial condyle and stage of disease and varus deformity. 
This result indicates that parameters in that subregion may reflect most sensitively the bone 
microstructural changes in OA. This technique may contribute imaging markers to clarifying 
the pathogenesis of OA or evaluating the effects of treatment.

Disclosures: Kazuteru Shiraishi, None

FRI-421
PDGF-BB Secreted by Pre-Osteoclasts Drives Subchondral bone 
Angiogenesis in OA Joints *Weiping Su1, Xiannan Liu1, Qi Sun1, Xu Cao1, Mei 
Wan1. 1Department of Orthopaedic Surgery, United States

Subchondral bone alterations are involved in the pathogenesis of Osteoarthritis (OA), 
the most prevalent chronic joint disease. In particular, increased subchondral bone angiogen-
esis with blood vessels breach the tidemark into the usually avascular cartilage is not only 
an early diagnostic feature of human OA but also contributes to joint cartilage degeneration. 
However, little is known on the mechanisms by which subchondral bone angiogenesis is 
developed. In this study, we monitored the subchondral bone changes in the progression of 
OA using 2 OA mouse models: the destabilization of the medial meniscus (DMM) surgical 
instability OA mice and spontaneous aging plus high fat diet (HFD)-induced OA mice. His-
tological assessment of the OA joint sections showed increased subchondral bone angiogen-
esis coupled with osteogenesis at the early stage of OA prior to articular cartilage damage. 
Both immunofluorescence staining of the joint tissue sections and flow cytometry analysis 
revealed that mononuclear RANK+TRAP+ Pre-OCs are the main source of PDGF-BB in 
normal healthy mice, whereas the same population of cells in subchondral bone of OA joints 
(vs. healthy joints) secreted much higher amount of PDGF-BB. To determine the role of 
PDGF-BB derived from Pre-OCs in OA development, we have generated TRAP-Cre; Pdg-
fbflox/flox (KO) mice in which PDGF-BB is deleted in TRAP+ cells by crossing Pdgfbflox/
flox mice with TRAP-Cre mice. The PDGF-BB levels in bone marrow were lowered by 
72.6% in the KO mice (vs. Pdgfbflox/flox littermates). Importantly, subchondral bone angio-
genesis and coupled osteogenesis were significantly reduced in the DMM joints of KO mice 
relative to the WT littermates. Analysis of tibial subchondral bone structure by micro-CT 
showed that the subchondral bone volume (TV), the thickness of subchondral bone plate 
(SBP), and the trabecular pattern factor (Tb.Pf) were increased in DMM joints (vs. normal 
healthy joints) of wild-type littermates, whereas these parameters were largely improved in 
the KO mice. Moreover, Safranin O staining demonstrated retention of proteoglycan and 
decreased the thickness of calcified cartilage zone in DMM joints of the KO mice. Togeth-
er, these results suggest that Pre-OCs in subchondral bone of OA joints produce excessive 
PDGF-BB, which drives aberrant subchondral bone angiogenesis and osteogenesis to accel-
erate articular cartilage degeneration.

Disclosures: Weiping Su, None

FRI-424
Deficiency of mesenchymal miR-204/miR-211 induces multifaceted 
pathologic changes of osteoarthritis *Lan Zhao1, Jian Huang1, Yunshan Fan1, 
Lifan Liao1, Di Chen1. 1Department of Orthopedic Surgery, Rush University 
Medical Center, United States

Osteoarthritis (OA) is the most common type of arthritis. Our in vitro studies suggest-
ed that miR-204 and miR-211, two homologous miRNAs, suppress Runx2 expression in 
mesenchymal progenitor cells (MPCs). In this study, we generated the miR-204flox/flox 
and miR-211flox/flox mice and crossed them with CMV-Cre to achieve global double KO 
of miR-204/-211 or Prx1-Cre transgenic mice to generate double conditional KO (hereafter 
dKO) of miR-204/-211 in MPCs. The knee joint phenotypes of the miR-204/-211 deficient 
mice were analyzed with histology and µCT. In situ hybridization (ISH) was performed to 
examine the expression patterns of miR-204/-211 in the knee joint and to confirm if the miR-
NAs were specifically deleted. IHC experiments were performed to determine changes in ex-
pression of Runx2, MMP13 and Adamts5. Intraarticular administration of miR-204-express-
ing adeno-associated virus (AAV) was also performed in a surgically-induced OA model. We 
found profound OA-like phenotype in the knee joint of the miR-deficient mice. Specifically, 
we demonstrated: 1) miR-204/-211 were expressed in mesenchymal joint tissues, including 
articular cartilage (AC), meniscus and synovium; while their expression was significantly 
decreased in the dKO mesenchymal joint tissues, analyzed by ISH assay. 2) Age-depen-
dent progressive OA-like phenotype was developed in the miR-deficient mice, including AC 
degradation, subchondral sclerosis, severe osteophyte formation, and synovial hyperplasia, 

analyzed by histology and µCT. 3) The IHC data showed that Runx2 proteins accumulated 
in AC, meniscus, synovium and osteophyte. Cartilage-degrading enzymes, such as Mmp13 
and Adamts5, were also significantly up-regulated (p<0.05 vs. Cre- control) in multiple joint 
tissues of the dKO mice. 4) Enhanced cell proliferation was found in synovial MPCs of 
the dKO mice by flow cytometry (p<0.05). 5) Ablation of miR-204/-211 increased NGF 
expression (>6 folds, p<0.01) in MPCs in a Runx2-dependent manner, which then hyperac-
tivated Akt signaling and caused excessive proliferation of MPCs. 6) Intraarticular injection 
of AAV-miR-204 significantly ameliorated surgically-induced OA progression (by OARSI 
scoring, p<0.01). In conclusion, miR-204/-211 are key regulators in maintaining joint tissue 
homeostasis and counteracting OA pathogenesis, through suppressing Runx2 expression in 
mesenchymal joint tissues, as their loss results in multiple OA manifestations.

Disclosures: Lan Zhao, None

FRI-440
Truncating Mutations in Recql4 Cause a Low Bone Mass Phenotype, but 
Not Osteosarcoma *Wilson Castillo-Tandazo1, Monique Smeets1, Natalie 
Sims1, Carl Walkley2. 1St. Vincent’s Institute; Department of Medicine, St. 
Vincent’s Hospital, University of Melbourne, Australia, 2St. Vincent’s Institute; 
Department of Medicine, St. Vincent’s Hospital, University of Melbourne; 
Mary MacKillop Institute for Health Research, Australian Catholic University 
, Australia

Rothmund-Thomson syndrome (RTS) is an autosomal recessive disorder that affects 
the skeletal system with abnormalities that include bone hypoplasia, short stature, and low 
bone mass. In addition, osteosarcoma is the most common cancer in RTS type II with a prev-
alence of 32%. RTSII is caused by mutations in RECQL4, a RecQ helicase family member. 
We previously reported that in mice, complete deletion of Recql4 in the osteoblast lineage 
using Osx1-Cre, resulted in shorter bones with low trabecular bone volume. However, RTS 
patients present with compound heterozygous RECQL4 mutations predicted to result in 
dysfunctional and truncated, but not entirely deleted, RECQL4 protein. To more fully un-
derstand the impact of Recql4 mutations on osteoblastic cells, we established three distinct 
point mutant Recql4 alleles that map closely to mutations reported in RTS patients: K525A, 
which results in a helicase-inactive full-length protein, and G522EfsX43 and R347*, which 
result in truncated products of 566 and 347aa, respectively. To assess the effects of these mu-
tations in the osteoblast lineage, we also crossed these point mutant alleles to the established 
Osx1-Cre R26eYFP Recql4fl/fl line. At 10 weeks of age, male mice were weighed, and 
tibias collected and scanned by Micro-CT. We did not detect a bone phenotype in Osx1-Cre 
or germ line mice carrying the helicase-inactive K525A mutation compared with their con-
trols. In contrast, truncating germ line G522EfsX43 and R347* mutants showed significant 
reductions of 24 and 26% in trabecular bone volume, and 20 and 25% in trabecular number, 
respectively. The germ line R347* mice also showed a 10% reduction in cortical thickness. 
Within the Osx1-Cre line, both the G522EfsX43 and R347* mutants showed a decrease 
in body weight, but only the R347* showed a reduction of 22% in both trabecular bone 
volume and number. Interestingly, no osteosarcoma developed in any of the genotypes in 
our aging cohorts. Collectively, these results suggest that a germ line truncated, but not a 
helicase-inactive, RECQL4 protein can affect bone volume and trabecular number; and that 
a larger truncation is needed to affect cortical thickness. However, none of these mutations is 
sufficient to initiate osteosarcoma in mice. We propose that truncating mutations could lead 
to low bone mass and pathologic fractures, which could act as an insult to activate tumori-
genesis through inadequate bone repair.

Disclosures: Wilson Castillo-Tandazo, None

FRI-441
Autophagy Suppression by Atg5 Deletion Led to Osteopenia in Mice 
through mTORC1 Downregulation *Han Kyoung Choi1, Yuxun Zhang1, Fei 
Liu1. 1University of Michigan School of Dentistry, United States

Atg5 is an essential autophagy gene required for autophagosome formation. Herein we 
generated Atg5 conditional knockout (CKO: Atg5F/F,Osx-Cre) mice with Osx-Cre trans-
genic mice to determine the impact and mechanism of autophagy disruption on bone ho-
meostasis. MicroCT analysis showed: 1) one-month-old (1M) male CKO (n=8) mice had 
59-73% decrease in femoral trabecular bone volume fraction in association with 48-63% 
decrease in trabecular number and 20-28% decrease in trabecular thickness compared to 
controls including wild type (Atg5+/+, n=7), Atg5F/F (n=7), Osx-Cre/+ (n=7), and CHet 
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(Atg5F/+,Osx-Cre, n=7); 2) CKO femur had 24-37% decrease in cortical area compared 
to controls; 3) Similar bone mass decrease was observed in 1M female and 6M male CKO 
mice. Histomorphometry analysis showed Atg5 deletion did not alter osteoclast and osteo-
blast number, but led to a 28% decrease in osteoblast size (Fig 1). All above changes were 
statistically significant (p<0.05). To elucidate the underlying mechanism of reduced osteo-
blast size, we first determined the effect of Atg5 deletion on the activity of mechanistic 
target of rapamycin complex1 (mTORC1), a key cell size regulator and found a significant 
decrease in the number of osteoblasts that were positive for p-S6, a downstream effector of 
mTORC1 in CKO bone. In addition, in isolated Atg5-deficient bone marrow stromal cells 
(BMSCs), there were a significant decrease in the level of p-S6 and p-4E-BP1 in osteogenic 
culture. To support the notion that Atg5 regulates mTORC1 through its autophagy function, 
our data showed: 1) autophagy and mTORC1 signaling was activated in similar kinetics 
during BMSC osteogenic differentiation; 2) autophagy inhibitors chloroquine and spautin 1 
repressed mTORC1 signaling in osteoblasts. Mechanistically, autophagy inhibition by Atg5 
deletion or autophagy inhibitors in BMSCs led to the accumulation of lipid droplets, an indi-
cation of defective lipophagy (a specialized autophagy). It is known lipophagy can degrade 
lipid droplets to produce fatty acids, an important energy source utilized by osteoblasts; our 
data showed fatty acids can activate mTORC1 activity in osteoblasts. Lastly, we showed 
Atg5-deficient BMSCs had compromised mineralization. Altogether, our data suggested that 
Atg5 can promote osteoblast differentiation and bone formation by supporting mTORC1 ac-
tivity, which may be mediated at least partly through the utilization of lipid droplets through 
Atg5-dependent lipophagy.

Disclosures: Han Kyoung Choi, None

FRI-442
Macrophage-Lineage TRAP+ Cells Recruit Periosteum-Derived Cells for 
Periosteal Osteogenesis and Regeneration *Ruoxian Deng1, Bo Gao2, Yu 
Chai3, Hao Chen3, Bo Hu3, Xiao Wang3, Shouan Zhu3, Shuangfei Ni3, Yong Cao3, 
Mei Wan3, Liu Yang4, Zhuojing Luo4, Xu Cao5. 1Department of Orthopaedic 
Surgery, Department of Biomedical Engineering, The Johns Hopkins University 
School of Medicine, United States, 2Department of Orthopaedic Surgery, The 
Johns Hopkins University School of Medicine; Institute of Orthopaedic Surgery, 
Xijing Hospital, Fourth Military Medical University, United States, 3Department 
of Orthopaedic Surgery, The Johns Hopkins University School of Medicine, 
United States, 4Institute of Orthopaedic Surgery, Xijing Hospital, Fourth Military 
Medical University, China, 5Department of Orthopaedic Surgery, Institute of Cell 
Engineering, The Johns Hopkins University School of Medicine, United States

Cortical bone formation and regeneration are mainly regulated by periosteum. Despite 
well-studied osteogenic and bone regenerative abilities of periosteum, the underlying mech-
anism of cellular involvement in the periosteal bone formation is largely unknown. Recent-
ly, periosteal macrophage lineage cells and platelet-derived growth factor-BB (PDGF-BB) 
have been reported to be associated with cortical bone homeostasis. We hypothesized that 
macrophage-lineage TRAP+ cells secrete PDGF-BB and sequentially recruit periosteum-de-
rived cells (PDCs) to the inner layer of periosteum. The recruited PDCs undergo osteoblast 
differentiation coupled with the formation of osteogenic CD31hiEmchhi type H vessels for 
cortical bone formation. We identified two subsets of PDCs, Nestin+ and LepR+ cells, which 
possessed multipotency and self-renewal abilities. Lineage tracing analysis showed that 
Nestin+ PDCs differentiated into osteoprogenitors or endothelial cells in young mice, where-
as LepR+ PDCs gave rise to osteoprogenitors primarily in adult mice. To explore the func-
tion of TRAP+ cells in periosteal bone formation, we utilized colony stimulating factor-1 
global knockout mice (Csf1−/−), Trap-cre;iDTR mice and Dmp1-cre;Ranklf/f mice, where 
macrophage-lineage Trap+ cells were deleted. Micro CT analysis revealed an impaired cor-
tical bone mass in the knockout mice. The knockout mice also showed a disturbing PDCs 
niche with deficiency of periostin expression and type H vessels formation. We next deleted 
PDGF-BB specifically in TRAP+ cells using Trap-cre;Pdgfbf/f mouse model. Remarkable 

declines in PDC recruitment and periosteal bone regeneration were noted in the knockout 
mice. To explore the molecular mechanism, we sorted PDCs by FACS and found PDGF-BB 
transcriptionally activated periostin expression, which in turn created an osteogenic micro-
environment for the differentiation of PDCs. To further validate the recruitment of PDCs by 
PDGF-BB, we knocked out PDGF receptor β (Pdgfrβ) in Nestin+ or LepR+ cells in mice 
and found the number of PDCs on the periosteal bone surface was significantly decreased in 
the knockout mice. Consistent with the temporal appearance of Nestin+ and LepR+ PDCs, 
periosteal bone formation was found to be impaired only in young Nestin-creER;Pdgfrβf/f 
mice or adult LepR-cre;Pdgfrβf/f mice. In summary, our findings uncovered the essential 
role of periosteal macrophage-lineage cells in regulating PDCs for periosteum homeostasis 
and regeneration.

Disclosures: Ruoxian Deng, None

FRI-443
Zbtb40 Loss-of-Function Inhibits Osteoblast Mineralization, Affecting 
Lumbar Spine Bone Mass in Mice *Madison Doolittle1, Robert Maynard1, 
Dana Godfrey1, Cheryl Ackert-Bicknell1, Gina Calabrese2, Larry Mesner2, 
Charles Farber2. 1University of Rochester, United States, 2University of Virginia, 
United States

Osteoporosis is a complex, polygenic disorder that occurs due to an imbalance between 
bone formation and resorption rates. Mineralization by the osteoblast has been shown to 
be a highly heritable phenotype, indicating a significant level of genetic regulation over its 
function. Focusing our genetic studies on bone formation, we have previously identified a 
genetic locus associated with mouse osteoblast mineralization, which lies in an intergenic 
region between the genes Wnt4 and Zbtb40. The orthologous locus in humans has been 
repeatedly associated with bone mineral density (BMD) in genome-wide association and 
linkage studies dating back over 20 years. Wnt4 is part of the “Wnt” family of genes, with 
members known to have major roles in bone maintenance, cell fate, and embryogenesis. 
Thus, it was expected that this gene would be indispensable for osteoblast mineralization. 
However, Wnt4fl/fl mouse calvarial osteoblasts treated with Ad-Cre and differentiated in 
culture show no change in mineralization, as measured by Alizarin Red staining, compared 
to osteoblasts from control mice. This suggests that loss of Wnt4 has no effect on osteoblast 
mineralization, reducing the likelihood that this gene is causal for this locus. Therefore, we 
next focused on Zbtb40. To investigate the function of this gene, a genetic mouse model 
was created using the CRISPR/Cas9 technology, generating a strain (Zbtb40mut) with a 
mutant, truncated form of the ZBTB40 protein lacking the “BTB” protein-protein interaction 
domain, emulating a partial loss-of-function. Calvarial osteoblasts from Zbtb40mut mice 
differentiated in culture show reduced ALP activity (-58% p=0.0040) and reduced Alizarin 
Red staining (-49% p=0.0014) compared to osteoblasts from control mice. The lumbar spine 
of male Zbtb40mut mice exhibited significant reductions in BMD (-19% p=0.0010). Addi-
tionally, trabecular bone in the L5 vertebrae from male Zbtb40mut mice shows reductions in 
bone volume/total volume [(BV/TV)(-22% p=0.0040)] compared to control mice when an-
alyzing by μCT. Other ZBTB proteins have been characterized as transcription factors, reg-
ulating stem cell self-renewal and commitment. Our previous studies indicate that ZBTB40 
appears to regulate transcript expression of not only osteogenic, but also adipogenic and 
chondrogenic factors. This work has identified a novel regulator of bone mass, which may 
potentially be acting through cell commitment, affecting osteoblast function.

Disclosures: Madison Doolittle, None

FRI-446
Local administration of soluble Frizzled2 accelerates bony callus formation 
during bone fracture repair process in a mouse model *Kenta Nakajima1, 
Hisashi Hasegawa1, Yuji Yamazaki1, Kenji Nagao1, Yoshiaki Kitaura2, Ung-
il Chung3, Shinsuke Ohba3. 1Kyowa Kirin Co., Ltd, Japan, 2Department of 
Bioengineering, The University of Tokyo Graduate School of Engineering, 
Japan, 3Department of Clinical Biotechnology, The University of Tokyo Graduate 
School of Medicine, Japan

Osteoporotic conditions not only increase the risk of fracture, but also affect its repair 
process through the transition from cartilaginous callus to bony callus formation. Femoral 
and vertebral fractures caused by osteoporosis significantly lower the patients’ quality of life 
(QOL). Therefore, continuous efforts have been made to manage fractures in osteoporotic 
patients. Intermittent administration of teriparatide (1-34 PTH) has been used for the treat-
ment of fractures in osteoporosis. However, clinical trials have revealed that the therapeutic 
effect of PTH on cortical bones is weaker than that on trabecular bones. Therefore, the devel-
opment of drugs improving cortical bone strength is desired. Wnt signal-related factors have 
drawn attention as molecular targets of osteogenesis-promoting drugs. There are 10 subtypes 
of frizzled receptors, each of which interacts specifically with 19 Wnt ligands. However, 
detailed mechanisms underlying the interaction and its biological effects are not fully clari-
fied. We previously found increased activation of bone formation and increased bone mass 
in transgenic mice that adult-specifically overexpress the Fzd CRD/modified human IgG1 
Fc domain fusion protein (Fzd2-Fc). Furthermore, administration of Fzd2-Fc increased bone 
mass with the increased number of osteoblasts in C57BL/6 mice. These data suggest that 
Wnt signal controlled by exogenous Fzd2 positively regulates bone formation. In the present 
study, we examined therapeutic effects of local administration of Fzd2-Fc on bone fracture 
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healing in mice. We created a tibial fracture model and administered Fzd2-Fc, PTH, or ve-
hicle four times for the following 14 days. A quantitative analysis with 3D micro X-ray CT 
system showed that the Fzd2-Fc treated group had a smaller volume of callus than the con-
trol group at 14 days after the surgery. However, callus with high bone density was signifi-
cantly increased in the Fzd2-Fc treated group. The PTH-treated group showed an increase 
in callus with low bone density, which was indicative of the cartilaginous callus, compared 
to the PBS group; the callus with high bone density was not increased in the PTH-treated 
group. In addition, Fzd2-Fc administration also increased callus with high bone density in 
ovariectomized mice, a model for postmenopausal osteoporosis. These results indicate that 
local administration of Fzd2-Fc predominantly enhances bony callus formation during bone 
fracture healing. Thus, we propose Fzd2-Fc as a new drug candidate that increases cortical 
bone in the early phase of fracture healing process and thereby enhances bone strength.

Disclosures: Kenta Nakajima, None

FRI-448
Conditional Ablation of mTOR in Early Stages of Osteoblast Lineage 
Results in Defective Skeletogenesis through the Regulation of PI3K/AKT-
mediated Chondrocyte Terminal Differentiation *Diep Nguyen1, Yun Lu1, 
Wei Chen1, Yi-Ping Li1. 1Department of Pathology, University of Alabama at 
Birmingham, United States

The mammalian/mechanistic target of rapamycin (mTOR) has been found to play an 
important role in skeletal biology through two distinct protein complexes: mTORC1 and 
mTORC2. Due to the embryonic lethality of mTOR deficiency, the temporal regulation of 
mTOR signaling in postnatal bone formation and disease remains unclear, especially since 
in vivo interaction between mTORC1 and mTORC2 might have potential compensatory 
effects. Towards this end, we used the Cre-loxp system to delete mTOR by conditional 
knockout (CKO) at different stages of differentiation and in different tissues. First, we used 
Col2-Cre mice to ablate mTOR in chondrocytes. Col2a-Cre;mTORf/f mice exhibited stunt-
ed skeletal growth and impaired bone formation at both embryonic and postnatal stages. 
We then explored the role of mTOR in bone formation by restricting its expression in the 
osteoblast lineage using Col1-Cre mice. Col1-Cre;mTORf/f mice lived to adulthood with 
normal skeletal development and bone density, suggesting that mTOR no longer regulates 
osteoblastogenesis in mature osteoblasts. Given the separate effects of mTOR in chondro-
cytes and osteoblasts, we then used Osx-Cre mice to collectively excise mTOR in pre-os-
teoblasts and chondrocytes. Osx-Cre;mTORf/f mice exhibited severe bone defects, stunted 
skeletogenesis, and severe osteopenia due to delayed osteoblastogenesis with significant 
expansion of the hypertrophic chondrocyte zone. Notably, osteoblast and chondrocyte 
genes were repressed in Osx CKO mice, indicating that mTOR regulates osteoblastogen-
esis during postnatal skeletogenesis partly by regulating osteoblast and chondrocyte genes. 
Mechanistic analysis further revealed mTOR deficiency led to VEGF downregulation con-
comitant with impaired apoptosis in terminal hypertrophic chondrocytes as evident by the 
increased expression of pAKT(Thr308), subsequently terminal chondrocyte differentiation 
was decelerated by the aberrant activation of PI3K signaling. Collectively, these findings 
indicate that mTOR signaling is critical for bone formation in vivo in chondrocytes and early 
pre-osteoblasts through its interaction with a hierarchy of signals from transcriptional factor 
regulation to recruitment of angiogenesis and terminal chondrocyte differentiation in both 
embryonic and postnatal skeletogenesis. Understanding the spatial and temporal activation 
of these signaling pathways could lead to more efficacious therapeutic approaches for the 
treatment of various metabolic bone diseases.

Disclosures: Diep Nguyen, None

FRI-450
Interleukin-6 signaling in osteoblasts promotes osteoclast differentiation 
*Biagio Palmisano1, Subrata Chowdhury1, Gerard Karsenty1, Juan Hidalgo2. 
1Department of Genetics and Development, Columbia University Irving 
Medical Center, United States, 2Department of Cellular Biology, Physiology and 
Immunology, Faculty of Biosciences, Universitat Autònoma de Barcelona, Spain

Interleukin-6 (IL-6) can favor osteoclast differentiation but the cell type targeted by 
IL-6 in bone remains a matter of debate since Il6-/- mice do not have, at least at rest, an 
overt bone phenotype. We revisited this question by performing a classical co-culture assay 
using bone cells derived from either wild-type (WT) mice, mice harboring a floxed allele of 
the IL-6 receptor (Il6rf/f) or mice lacking the IL6 receptor (Il6r-/-). When Il6r-/- osteoblasts 
were co-cultured with bone marrow osteoclast progenitor cells (OPCs) obtained from Il6rf/f 
mice, the numbers of tartrate-resistant acid phosphatase (TRAP) positive osteoclasts and of 
osteoclasts containing 4 or more nuclei were significantly reduced compared to what was 
observed when osteoblasts and OPCs were both derived from Il6rf/f mice or when Il6rf/f 
osteoblasts were co-cultured with Il6r-/- OPCs. Expression of markers of osteoclast differ-
entiation or function was also significantly reduced in osteoclasts obtained from co-culture 
of Il6r-/- osteoblasts with Il6rf/f OPCs compared to what was observed in co-culture of 
Il6rf/f osteoblasts with Il6rf/f or Il6r-/- OPCs. Co-culture experiments were also performed 
using Il6rf/f osteoblasts or OPCs infected with adenoviruses expressing Cre Recombinase or 
an empty vector. We verified that in each case infections with Cre recombinase achieved a 
robust deletion of Il6r. Whether or not IL-6 was present in the culture medium, Il6r deletion 
from osteoclasts did not affect osteoclast differentiation or function whereas Il6r deletion in 
osteoblasts decreased the number of TRAP positive, multinucleated osteoclasts compared to 

what was observed in co-cultures of Il6rf/f osteoclast precursor cells and Il6rf/f osteoblasts 
infected with an empty adenovirus. Given these results we generated and analyzed mice 
lacking the IL-6 receptor (IL-6R) in osteoblasts only. Since IL-6 circulating levels increase 
during exercise we exercised Il6rosb-/- and Il6rf/f mice three times a week for four weeks 
prior to analyze their bones. Il6rosb-/- mice of either sex presented at 6 months of age a high 
bone mass phenotype affecting both the peripheral and axial skeleton; a histomorphometric 
analysis showed that this phenotype is caused by a decrease in the osteoclast number where-
as the number of osteoblasts was not changed. These experiments indicate that, at least in 
exercising mice, IL-6 acts in cells of the osteoblast lineage to favor osteoclast differentiation.

Disclosures: Biagio Palmisano, None

FRI-451
APP promotes osteoblast survival and bone formation by regulating 
mitochondrial function and preventing oxidative stress *JINXIU PAN1, Fulei 
Tang2, Kai Zhao2, Lei Xiong3, Peng Zeng3, Bo Wang3, Haohan Guo3, Lin Mei3, 
Wen-Cheng Xiong3. 1 Case Western Reserve University, United States, 2Augusta 
University, United States, 3Case Western Reserve University, United States

Amyloid precursor protein (APP) is ubiquitously expressed in various types of cells 
including bone cells. Mutations in APP gene result in early-onset Alzheimer’s disease (AD). 
However, little is known about its physiological function in bone homeostasis. Here, we 
take advantage of APP gene knockout (APP-/-) mice, Comparing them with WT control 
littermates. We found that mice that knocked out App gene exhibit osteoporotic-like deficit, 
including reduced trabecular and cortical bone mass. Such a deficit is likely due in large to 
the decrease in osteoblast (OB)-mediated bone formation, as little change in bone resorp-
tion was detected in the mutant mice. Further mechanical studies of APP-/- OBs showed an 
impairment in mitochondrial function, accompanied by increased reactive oxygen species 
(ROS) and apoptosis. Intriguingly, these deficits not only resemble those in Tg2576 ani-
mal model of AD that expresses Swedish mutant APP (APPsw), but also was diminished 
by treatment with an anti-oxidant NAC (n-acetyl-l-cysteine), uncovering ROS as a critical 
underlying mechanism. Taken together, these results identify an unrecognized physiological 
function of APP in promoting OB survival and bone formation, implicate APPswe acting as 
a dominant negative factor, and reveal a potential clinical value of NAC in the treatment of 
AD-associated osteoporotic deficits.

Disclosures: JINXIU PAN, None

FRI-453
Targeted deletion of Bmal1 in osteoblast causes differential effects on 
trabecular and cortical bone via BMP2 signaling pathway *Zhuang Qian1, 
Ying Zhang1, Xiaomin Kang1, Yan Zahng1, Xinxin Jin1, Mao Xu1, Zhengmin 
Ma1, Liting Zhang1, Shufang Wu1, Hui xia Li2, Xin Gao2, Zhuanmin Zhang2, 
Hongzhi Sun2. 1Center for Translational Medicine, the First Affiliated Hospital of 
Xi’an Jiaotong University , China, 2Key Laboratory of Environment and Genes 
Related to Diseases, Ministry of Education, Medical School of Xi’an Jiaotong 
University, Xi’an, China

Bone is a dynamic organ and maintains its homeostasis by constant resorption and for-
mation throughout the life, which is concerted by osteoclast and osteoblast, the two opposing 
type of cells to preserve proper bone mass and structural integrity in the adult skeleton. 
Although a growing body of the evidence indicated the involvement of peripheral circadian 
clock on bone metabolism, its underlying mechanisms in regulation of bone homeostasis 
are still poorly understood and controversial, and potential signaling pathways mediating 
such fine-tuned regulation are not investigated yet. In the present study, using an inducible 
osteoblast-specific Bmal1 knockout mice, we seek to address the effect of BMAL1, the key 
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transcription activator of peripheral circadian clock system, on bone modeling/remodeling. 
We found that removal of Bmal1 in osteoblast caused multiple abnormalities of bone metab-
olisms including a progressive increase of trabecular bone mass as early as 8 weeks old and 
a significant decrease of cortical bone mass, concomitant with a pronounced kyphoscoliosis 
mainly in lumbar on bone remodeling stage. The increased trabecular bone mass attributed 
to increased osteoblast number as well as osteoblast activity coupled with decreased osteo-
clastogenesis. Further in vitro analysis revealed that BMAL1 functions as a transcriptional 
silencer by targeted the E-box sites of the Bmp2 promoter, thus deletion of Bmal1 activated 
BMP2/SMAD1 signaling pathway, and in turn caused a significant trabecular bone mass 
increase.

Disclosures: Zhuang Qian, None

FRI-454
The Constitutive Photomorphogenesis 9 (COP9) Signalosome (CSN) 
Complex is Required for Proper Postnatal Skeletal Growth *William 
Samsa1, Murali Mamidi1, Lindsay Bashur1, Guang Zhou1. 1Case Western Reserve 
University, United States

Jab1, also known as Cops5/Csn5, is the fifth and among the most ancient subunits of 
the highly conserved macromolecular complex, the COP9 Signalosome (CSN). The CSN 
plays crucial roles in regulating proliferation, apoptosis, and differentiation in many cell 
types. In this study, we investigated the role of Jab1 in osteoblast differentiation and post-
natal bone growth by generating a mouse model, in which Jab1 is deleted specifically in 
osteoblast precursor cells under the control of an Osterix-Cre driver. These Jab1 cKO mutant 
mice appeared normal at birth, but developed progressively worsening dwarfism, and all 
of these mutant mice died prior to their weaning age. The histological analysis of mutant 
long bones revealed disorganized growth plates, reduced amount of primary trabeculae, and 
delayed formations of the secondary ossification centers. Additionally, the mutant medul-
lary area displayed an altered bone marrow cellularity, exhibiting possible pancytopenia. 
Moreover, in ex vivo cultures of primary calvarial osteoblasts, Jab1 is expressed throughout 
osteoblast differentiation, and the loss of Jab1 resulted in reduced mineralization and lower 
phospho-SMAD1/5 levels, suggesting a reduced BMP signaling activity. Similarly, shR-
NA knockdown of Jab1 in the preosteoblastic cell line MC3T3 also resulted in decreased 
mineralization, concomitant with a reduced response to the BMP treatment and a decreased 
expression of Osterix. Thus, Jab1 is necessary for proper osteoblast differentiation and post-
natal bone growth, likely through its positive regulation of the BMP signaling pathway. 
Additionally, we have previously reported that the conditional deletion of Jab1 in mouse os-
teochondral progenitor cells of the limb buds, using a Prx1-Cre driver, resulted in extremely 
short limbs, with highly disorganized growth plates, severely reduced bone mineralization, 
and decreased BMP signaling activities. These Prx1-cre; Jab1flox/flox mutants mostly died 
by postnatal day 5. Using the same Prx1-Cre driver, we deleted Csn8, a different and evolu-
tionarily newer subunit of the CSN complex, and surprisingly found that these Csn8 mutant 
mice can survive past weaning age. Interestingly, although these Csn8 mutants’ limbs are 
also shorter than normal, they are not as severely affected as those of the Jab1 mutants. Thus, 
our study, for the first time, demonstrated that the different subunits of the CSN have similar 
but distinct functions in postnatal skeletal growth.

Disclosures: William Samsa, None

FRI-458
Osteoblast-derived Wnt1 regulates cortical bone mass in adult mice *Fan 
Wang1, Petri Rummukainen1, Outi Mäkitie2, Roland Baron3, Riku Kiviranta4. 
1Institute of Biomedicine, University of Turku, Turku 20520, Finland, Finland, 
2Folkhälsan Institute of Genetics, Helsinki 00290, Finland, Finland, 3Department 
of Oral Medicine, Infection and Immunity, Harvard School of Dental Medicine, 
Harvard University, Boston, MA 02115, USA, United States, 4Department of 
Endocrinology, Division of Medicine, University of Turku and Turku University 
Hospital, Turku 20521, Finland, Finland

We previously reported that homozygous mutation in Wnt1 in humans leads to severe 
osteogenesis imperfecta while patients with heterozygous Wnt1 mutation develop early-on-
set osteoporosis. To identify the main cellular source and the mechanism of action of Wnt1 
in bone we generated mice, in which Wnt1 was deleted in limb bud mesenchymal cells 
using Prx1-Cre. These mice developed severe osteopenia with spontaneous fractures already 
at 3 weeks of age. Microcomputed tomography (μCT) revealed a significantly decreased 
trabecular and cortical bone volume in Wnt1Prx-/- mice compared to controls at 6 and 12 
weeks of age. Histomorphometric analysis showed that the osteopenia was due to impaired 
bone formation and enhanced resorption. In vitro we found that Wnt1 requires cell-cell con-
tact to induce osteoblast differentiation and to suppress osteoclastogenesis.Due to the severe 
developmental skeletal phenotype of Wnt1Prx-/- mice, it still remained unclear if Wnt1 has 
a major role in adult bone. To address this, we deleted Wnt1 in osteoblasts of adult mice 
using tetracycline-controlled Osterix-Cre mouse line, in which the Cre recombinase is not 
expressed when doxycycline (DOX) is administrated in drinking water. We first analyzed 
Wnt1osx-/- mice without DOX. Wnt1osx-/- mice were viable but developed spontaneous 
fractures as early as 3 weeks of age. Trabecular bone volume was decreased by 72.6% in 
proximal tibia and cortical thickness was decreased by 48.5% in Wnt1osx-/- mice at 4 weeks 
by μCT. The mRNA expression of osteoblastic marker genes, such as alkaline phosphatase 
(p<0.05), Osterix (p<0.01) and Runx2 (p<0.001) was decreased in bones of Wnt1osx-/- mice 
by qRT-PCR. We next administrated DOX to Wnt1osx-/- and control mice from conception 
until 4 weeks of age to suppress Wnt1 deletion and then withdrew DOX to induce Wnt1 
deletion. Fractures were not observed in Wnt1osx-/-+D mice and tibia and femur lengths 
did not differ from control mice at the age of 12 weeks. Cortical thickness in femurs was 
decreased by 10.4% in male and by 12.4% in female Wnt1osx-/- mice compared to control 
by μCT, while deletion of Wnt1 in osteoblasts in adult mice did not affect trabecular bone 
mass. Histomorphometric analysis will give further insight into the underlying mechanisms 
for the cortical phenotype.Based on our data Wnt1 is critical during early growth for nor-
mal trabecular and cortical bone accrual. However, in adult skeleton Wnt1 controls mainly 
cortical bone mass.

Disclosures: Fan Wang, None

FRI-461
Tiki Regulates Bone Mass via the Inhibition of Wnt Signaling *Xinjun 
Zhang1, Weiwei Zhao1, Bryan MacDonald2, Xi He2, Alexander Robling3. 
1Huazhong University of Science and Technology, China, 2Harvard Medical 
School, United States, 3Indiana University School of Medicine, United States

Wnt signaling is a master regulator of bone homeostasis. Tiki proteins act as Wnt-spe-
cific proteases and antagonize Wnt signaling through cleavage of the amino-termini of cer-
tain Wnt proteins. Here we report a role for Tiki2 as a novel regulator of osteoblast differen-
tiation and bone formation. Overexpression of Tiki2 in osteoblast-like Saos-2 cells reduced 
Wnt/β-catenin signaling and led to defects in differentiation and mineralization character-
ized by decreased alkaline phosphatase (ALP) activity and less calcium nodule formation. 
Given that blocking the inhibitors of Wnt signaling has emerged as a promising approach 
to induce bone formation, we examined the skeletal phenotypes of mice lacking Tiki2. Mi-
cro-computed tomography and static histological analysis showed that Tiki2-null mice had 
significant increase in trabecular bone mass and osteogenesis in both genders. Consistently, 
dynamic histomorphometry demonstrated Tiki2-null mice displayed higher bone formation 
rate. To further elucidate the role of Tiki2 in osteoblasts, we generated mice with Tiki2 
conditional deletion in osteocalcin-Cre-targeted osteoblasts. Specific deletion of Tiki2 in 
osteoblasts also resulted in elevated bone mass in distal femurs. In vitro study showed Ti-
ki2-deficient calvaria osteoblasts had increased Wnt signaling and ALP activity. Together, 
this study reveals a role for Tiki2 in bone homeostasis and antagonizing Tiki may elicit an 
osteo-anabolic response.

Disclosures: Xinjun Zhang, None

FRI-504
Tethering Function of Mitofusin2 Controls Osteoclast Differentiation *Anna 
Ballard1, Rong Zeng1, Allahdad Zarei1, Christine Shao1, Linda Cox1, Roberta 
Faccio1, Deborah Veis1. 1Washington University School of Medicine, United 
States

Mitofusins (Mfn) 1 and 2 are transmembrane GTPases that control mitochondrial archi-
tecture by tethering adjacent mitochondria and initiating fusion. Mfn2 additionally mediates 
tethering of mitochondria to ER, promotes mitophagy, and allows mitochondrial transport 
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down axons. While Mfn2 mutations in humans cause defects in the nervous and cardiovas-
cular systems, the skeleton has never been evaluated. Expression of Mfn1 and Mfn2 in-
creases with maturation of osteoclasts (OCs), which are rich in mitochondria. To explore the 
role of Mfns in the OC lineage, we generated double knockout (dcKO) of Mfn1 and Mfn2 
with Lysozyme-M cre. Female dcKOs (LysMc/c;(Mfn1/2)fl/fl) have significant increases in 
trabecular and cortical parameters (BV/TV, BMD, Tb.N, Tb.Sp, Ct.Th) compared to controls 
(ctl: LysMc/c;(Mfn1/2)fl/+)(n=9-10). In vitro, bone marrow macrophages (BMMs) derived 
from dcKO females are unable to differentiate to mature OCs, with blunted expression of 
OC markers Nfatc1, DC-Stamp, and CatK. To address whether Mfn1 or Mfn2 is dominant 
in contributing to this phenotype, we retrovirally transduced dcKO BMMs with either ho-
molog, finding that Mfn2 expression was sufficient to rescue osteoclastogenesis and Mfn1 
was not. We next generated Mfn2 cKO (LysMc/c;Mfn2fl/fl) mice and cre-only mice (Ly-
sMc/c;Mfn2+/+). No differences in bone mass were observed in males or females at 2 or 4 
months of age. At 12 months, however, female cKO mice had significantly increased BV/TV 
and BMD (n=8-17). We also challenged 2-month-old mice with 2 RANKL injections over 
50 hrs, a model that acutely induces trabecular but not cortical bone loss. While cre-only 
females lose significant BV/TV when challenged with RANKL (45% loss), there is no effect 
of RANKL in the female cKOs (n=7-10). In males, both cre-only and cKOs show significant 
trabecular bone loss (n=9-11), similar to the lack of phenotype in the dcKO model. To deter-
mine the mechanism through which Mfn2 impacts osteoclastogenesis, we transduced dcKO 
BMMs with Mfn2 mutants that selectively disable tethering (Mfn2-T111E-S442E) or mito-
phagy (Mfn2-T111A-S442A). As only the latter mutant restores osteoclastogenesis to the 
level of cells transduced with Mfn2-WT, we conclude that mitochondrial tethering activity 
by Mfn2 is required for OC formation in vitro and stimulated bone resorption in vivo. Given 
the differences in female mice, there may be therapeutic potential to target Mfn2 activity for 
treatment of postmenopausal osteoporosis.

Disclosures: Anna Ballard, None

FRI-505
Osteoclasts are a target of the sympathetic nervous system *Audrey C 
Bergeron1, Audrie L Langlais1, Katherine J Motyl1. 1Maine Medical Center 
Research Institute, United States

β-adrenergic receptor (βAR) antagonists (β-blockers) have therapeutic potential for pre-
venting and/or treating osteoporosis. β2AR signaling in osteoblasts suppresses bone forma-
tion and stimulates resorption via receptor activator of nuclear factor κ-B ligand (RANKL). 
However, our recent finding that the non-selective β-blocker propranolol prevents resorption 
in vivo without influencing RANKL suggests a direct role for βARs in osteoclasts (OCLs). 
This area remains largely unexplored, therefore, we hypothesized that β2AR signaling di-
rectly promotes OCL differentiation and function. Indeed, primary bone marrow stromal 
cells (BMSCs) and RAW264.7 cells differentiated to OCLs both exhibit Adrb2 gene ex-
pression (cycle threshold values = 29.8 and 26.3, respectively). In primary OCLs (N=4-5 
experiments), 10-6 M propranolol inhibited OCL differentiation (# of TRAP positive multi-
nucleated cells) by 18% (p=0.005) and reduced resorption (of OsteoAssay Surface) by 45% 
(p=0.05), while 10-6 M salbutamol (selective β2AR agonist) enhanced OCL differentiation 
by 51% (p<0.0001) and increased resorption by 139% (p=0.03). Because primary OCL cul-
tures also contain stromal cells which secrete RANKL, we next tested whether salbutamol 
could directly promote OCL differentiation in RAW 264.7 cells. Consistent with a direct 
effect in OCLs, salbutamol (10-6 M) increased RAW OCL differentiation and resorption, 
as well as promoted the expression of genes important to OCL differentiation, Fos, Nfatc1 
and Acp5 (p<0.001). We also identified that salbutamol enhanced ionomycin-induced in-
tracellular calcium (iCa2+) levels in both primary OCLs and in RAW OCLs, as well as 
promoted NFATc1 nuclear translocation. Importantly, salbutamol also caused striking bone 
resorption in vivo. Mice treated with salbutamol (3 mg/kg per day subcutaneous) for just 4 
wks had marked trabecular bone loss in the distal femur (femur BV/TV was reduced by 35% 
compared to vehicle, p<0.001) and L5 vertebra. Salbutamol increased serum levels of CTx 
(137%, p<0.001) without changes in P1NP levels (p=0.9), suggesting enhanced resorption 
but no change in formation. Future studies will target osteoclasts specifically in vivo to 
determine the contribution of OCL β2AR to bone loss with β-agonists. Taken together, we 
show a significant role for β2AR in osteoclasts, expanding upon the existing paradigm that 
osteoblast lineage cells are the sole target of β-blocker therapies and the sympathetic nervous 
system in bone.

Disclosures: Audrey C Bergeron, None

FRI-506
The CaV1.2 L-type calcium channel regulates bone homeostasis in the 
middle and inner ear *Chike Cao1, Matthew Greenblatt1, Geoffrey Pitt1, Aaron 
Oswald2, Brian Fabella2, Yinshi Ren3, Ramona Rodriguiz3, Matthew Hilton3, 
George Trainor4. 1Weill Cornell Medicine, United States, 2The Rockefeller 
University, United States, 3Duke University, United States, 4Innovation Support 
Center, United States

Bone remodeling of the auditory ossicles and otic capsule is highly restricted and tightly 
controlled by the OPG/RANK/RANKL system. In the ossicles, decreases in OPG expression 
stimulate osteoclast differentiation and excessive resorption followed by accrual of sclerot-
ic bone, ultimately resulting in the development of otosclerosis. Understanding the signal-
ing pathways involved in maintaining OPG expression in the ear would shed light on the 

pathophysiology of otosclerosis. We and others previously demonstrated that Ca2+ signaling 
through L-type CaV1.2 Ca2+ channel positively regulates OPG expression in osteoblast 
precursors. Whether Ca2+ signaling through CaV1.2 regulates OPG expression in these 
bones in the ear has not been investigated.We drove expression of a gain-of-function CaV1.2 
mutant channel (CaV1.2TS) using Col2a1-Cre, which we found to target osteochondral/
osteoblast progenitors in the auditory ossicles and otic capsule. Col2a1-Cre;CaV1.2TS mice 
displayed osteopetrosis of these bones shown by µCT 3D reconstruction and histological 
analysis and lack of sculpting, a finding similar to phenotypes seen in mice with osteopetro-
sis. Consistently, RT-qPCR analysis showed that Col2a1-Cre;CaV1.2TS mice exhibited sig-
nificant higher mRNA expression of OPG and OPG/RANKL ratio in the otic capsule around 
the cochlea compared to the littermate controls. These data indicate that increased Ca2+ 
signaling through CaV1.2TS exhibited an anti-catabolic effect by upregulating OPG mRNA 
expression, which contributed to the morphological changes of theses bones. In addition, we 
found higher mRNA expression of Alpl, Runx2 and Sp7 in the otic capsule of Col2a1-Cre;-
CaV1.2TS mice, suggesting that an anabolic effect of increased Ca2+ signaling through 
CaV1.2TS also contributes to the increased bone mass in those bones. Further, we found 
Col2a1-Cre;CaV1.2TS mice experienced hearing loss in the auditory brainstem response 
test and displayed deficits of body balance in behavior tests, confirming that bone structure 
in the ear affects the hearing and vestibular function. These data support our hypothesis that 
increasing Ca2+ through CaV1.2TS promotes OPG mRNA expression from osteoblasts, 
thereby affecting bone modeling/remodeling, including the auditory ossicles and the otic 
capsule. These data further provide insight into potential pathological mechanisms under-
lying otosclerosis by demonstrating that altered Ca2+ signaling perturbs OPG expression.

Disclosures: Chike Cao, None

FRI-508
Identification of RBP-J/NFATc1-miR182 as a novel network regulating 
inflammatory osteoclastogenesis and bone resorption *KAZUKI INOUE1, 
Christine Miller1, Baohong Zhao1. 1HOSPITAL FOR SPECIAL SURGERY, 
United States

Inflammatory bone destruction is a severe consequence of diseases and often refractory 
to common treatment, such as rheumatoid arthritis (RA). The mechanisms that limit osteo-
clastogenesis under inflammatory conditions are largely unknown. Our previous findings 
and the human genetic evidence of the association of RBPJ allelic polymorphisms with 
RA identify RBP-J as a key intrinsic negative regulator that restrains TNF-induced osteo-
clastogenesis and inflammatory bone resorption. We recently establish the critical role of 
miR182 in driving osteoclastogenesis and bone remodeling. In this study, we found that 
overexpression of miR182 in the myeloid lineage osteoclast precursor conditional Mir182 
transgenic mice (Mir182mTg) dramatically promoted TNF-a induced osteoclast differen-
tiation and bone resorption both in vitro and in vivo, indicating that miR182 is a positive 
regulator in TNF-a mediated osteoclastogenesis. Our genome-wide profiling of miRNAs 
shows that miR182 is a TNF-inducible miRNA that is significantly suppressed by RBP-J. 
Strikingly, miR182 deletion completely abolished the inhibitory role of RBP-J in TNF-a 
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induced osteoclastogenesis and bone resorption in the myeloid conditional miR-182/RBP-J 
double knockout mice. We further demonstrated that RBP-J directly binds to miR-182 pro-
moter and suppresses its expression using ChIP, FAIRE (chromatin accessibility analysis) 
and gene reporter assays. These results identify miR182 as a new target of RBP-J. Suppres-
sion of miR-182 by RBP-J serves as a crucial mechanism restraining TNF-induced osteo-
clastogenesis and bone resorption. Furthermore, we found that NFATc1 is a key upstream 
regulator of miR182 induction using Nfatc1 KO osteoclasts. In monocytes isolated from 
RA patients, the expression levels of miR-182 and Nfatc1 were significantly elevated while 
RBP-J expression levels were downregulated. TNF blockade therapy of RA patients using 
Enbrel strikingly reversed the deregulated expression levels of RBP-J, Nfatc1 and miR-182. 
Collectively, our data identify a novel and unique regulatory networkincluding the positive 
(NFATc1) and negative (RBP-J) upstream players that orchestrate miR-182 transcription 
and function during TNF-induced osteoclastogenesis. Inflammatory conditions disrupt the 
balance between these positive and inhibitory mechanisms in this network, leading towards 
excessive bone erosion.This study shed insights into the implications of treating the unbal-
anced network in osteolytic conditions.

Disclosures: KAZUKI INOUE, None

FRI-509
Osteoclasts promote trabecular bone formation through the suppression 
of sclerostin expression *Masanori Koide1, Yasuhiro Kobayashi1, Teruhito 
Yamashita1, Shunsuke Uehara1, Naoyuki Takahashi1, Nobuyuki Udagawa1, 
Kohei Murakami2, Hisataka Yasuda3. 1Matsumoto Dental University, Japan, 
2Okayama University of Science, Japan, 3Oriental Yeast Co., Ltd., Japan

The expression of sclerostin, an inhibitor of the Wnt/β-catenin signal, is reduced by 
mechanical loading. When a mechanical loading is applied to the long bone, the transmission 
of stress in cortical bone is similar to that in trabecular bone. However, we have found that 
the expression of sclerostin in cortical bone is stronger than in trabecular bone, suggesting 
that factors other than mechanical loading suppress the expression of sclerostin in trabec-
ular bone. We previously reported that osteoclast-derived leukemia inhibitory factor (LIF) 
reduced the expression of sclerostin and enhanced bone formation using osteoprotegerin-de-
ficient mice (J Bone Miner Res 32:2074, 2017). Here we examined whether osteoclasts 
promotes bone formation through the suppression of sclerostin expression in trabecular bone 
under a physiological condition. (1) Anti-RANKL neutralizing antibody was administered 
to C57BL/6 mice to decrease the number of osteoclasts, and two weeks later, the expression 
of LIF, sclerostin, and β-catenin in the femur was examined histologically. Administration 
of anti-RANKL antibody reduced bone resorption markers, osteoclast number, and LIF ex-
pression in trabecular bone. The expression of sclerostin was increased in trabecular bone, 
whereas β-catenin expression and bone formation rate were decreased. (2) Tnfsf11 hetero-
zygous (Rankl+/-) mice exhibited the decreased bone resorption by approximately half. The 
decreased number of LIF-positive osteoclasts and the increased number of sclerostin-posi-
tive osteocytes were detected in Rankl+/- mice. Both the number of β-catenin-positive cells 
and the bone formation parameters in trabecular bone were decreased in Rankl+/- mice. 
These results suggest that the suppression of sclerostin expression by osteoclasts is import-
ant for promoting bone formation in trabecular bone during bone remodeling.

Disclosures: Masanori Koide, None

FRI-510
Disruption of Heparan Sulfate–RAGE Interaction Impairs 
Osteoclastogenesis *Miaomiao Li1, Xiaoxiao Zhang1, Ding Xu1. 1State 
University of New York at Buffalo, United States

Studies have shown that receptor for advanced glycation end products (RAGE) plays 
an essential role in osteoclast maturation and function. To understand the signaling mecha-
nism of RAGE on osteoclast, we focuses on the interaction between RAGE and cell surface 
heparan sulfate (HS), which is known to promote RAGE oligomerization and activation. 
To disrupt HS–RAGE interaction in a highly specific manner, we have generated a novel 
RAGE knock-in mice (RageAHA) by introducing point mutations into residues that are 
directly involved in HS-RAGE interaction. As a result, RageAHA mice produce a RAGE 
variant incapable of binding to HS. MicroCT analysis shown that RageAHA mice had an 
osteopetrotic phenotype with a 40% increase of bone mass. Notably, the bone phenotype of 
RageAHA mice is remarkably similar to that of RAGE knockout mice, which in our hands 
had a 34% increase in bone mass. TRAP staining of femur sections confirmed that RageAHA 
mice had a 44% reduction in osteoclast number compared to WT mice, suggesting the phe-
notype is mainly due to impaired osteoclastogenesis. Consistent with our in vivo data, bone 
marrow cells isolated from RageAHA mice showed greatly impaired osteoclastogenesis and 
bone resorption capability. Using proximity ligation assay, we show for the first time that 
HS-RAGE complexes exist on the surface of osteoclasts, and that the number of HS-RAGE 
complexes was greatly reduced in RageAHA osteoclasts. Our data clearly demonstrate that 
the normal function of RAGE on osteoclasts depends on HS–RAGE interaction at the cell 
surface, which promotes RAGE oligomerization and activation. Our finding strongly sug-
gests that blocking HS–RAGE interaction could be an effective way to inhibit undesired 
osteoclastogenesis in various bone diseases. To this end, we have developed a monoclonal 

antibody (mAb) that specifically binds to the HS-binding sites of RAGE and found that 
blocking HS–RAGE interaction with mAb also effectively inhibited osteoclastogenesis.

Disclosures: Miaomiao Li, None

FRI-514
Slit-ROBO Rho GTPase Activating Protein 2 (SRGAP2) in Osteoclasts 
Limits Inflammatory Osteoclastogenesis and Inhibits Expression of the 
Coupling Clastokine SLIT3 *Bongjin Shin1, Anne Delany1, Sun-Kyeong Lee1, 
Justine Kupferman2, Ewoud Schmidt2, Franck Polleux2. 1UConn Health, United 
States, 2Columbia University, United States

In non-biased screen, we found SLIT-ROBO GTPase activating protein (Srgap2) RNA 
to be dramatically up regulated in myeloid cells undergoing M-CSF plus RANKL-induced 
osteoclastogenesis. SRGAP2 interacts with the cell membrane to locally inhibit the activ-
ity of RAC1. SRGAPs also interact with ROBO receptors, which bind to SLIT ligands. In 
neurons and fibroblasts, SRGAP2 regulates actin remodeling in the tips of cell protrusions 
to transduce cell-repulsive cues.To explore the function of this RAC1-specific GTPase ac-
tivating protein in the osteoclast lineage, we examined mice lacking Srgap2 specifically in 
monocytic cells (LysMCre:Srgap2f/f; Srgap2-cKO). We found that whereas SRGAP2 does 
not impact RANKL-induced osteoclast formation, it strongly limits RAC1 activation and 
attenuates osteoclast-mediated bone resorption in vitro. 8 week old female Srgap2-cKO 
mice displayed 24% higher trabecular bone volume (p<0.05). This was due to increased 
osteoblast surface (22%) and bone formation rate (63%) (p<0.05), since histomorphometry 
did not reveal differences in any osteoclastic parameters.Investigating possible mechanisms, 
we found that conditioned medium from Srgap2-cKO osteoclasts enhanced differentiation 
and mineralized matrix deposition in wild type osteoblasts. Srgap2-cKO osteoclasts have 
dramatically increased RAC1 activation, and we found that RAC1 signaling amplified 
expression of the recently identified bone anabolic osteoclast-osteoblast coupling factor, 
SLIT3. Moreover, SLIT3 expression was increased in Srgap2-cKO osteoclasts, suggesting 
that augmented expression of SLIT3 by Srgap2-cKO osteoclasts could contribute to the 
increased bone formation seen in vivo.Lastly, since RAC1 is rapidly activated by TNFα and 
required for TNFα-induced MAP kinase activation, we examined osteoclastogenic response 
to this pro-inflammatory cytokine. When TNFα was injected supracalvarially, Srgap2-cKO 
mice had 2 fold more osteoclasts compared with wild type. In vitro, cells from Srgap2-cKO 
mice also displayed increased osteoclast formation and enhanced Ikb phosphorylation in 
response to TNFα. Thus, SRGAP2 plays a prominent role in limiting osteoclastogenesis 
during inflammation.Overall, SRGAP2 is a negative regulator of osteoclast function. It lim-
its RAC activity and expression of the paracrine clastokine SLIT3, a positive regulator of 
bone formation. These studies underscore the importance and complexity of RAC signaling 
and SRGAP2 in the coupling of bone remodeling.

Disclosures: Bongjin Shin, None

FRI-515
Ga13 restrains osteoclast function by cytoskeletal and mitochondrial 
regulation *Kazuki Inoue1, Jumpei Shirakawa1, Shinichi Nakano1, Cheng Xu1, 
Zhonghao Deng1, Gregory Vitone1, Baohong Zhao1, Viktoriya Syrovatkina2, Xin-
Yun Huang2, Liang Zhao3. 1Arthritis and Tissue Degeneration Program and The 
David Z. Rosensweig Genomics Research Center, Hospital for Special Surgery, 
United States, 2Department of Physiology and Biophysics, Weill Cornell Medical 
College, United States, 3Department of Orthopedic Surgery, Nanfang Hospital, 
Southern Medical University, China

Bone resorption mediated by osteoclasts is a major cause of morbidity and disability 
in many skeletal disorders, including rheumatoid arthritis (RA). Clinical inhibition of osteo-
clast differentiation suppresses osteoclastic resorption, but meanwhile it often dampens nor-
mal bone remodeling and bone formation. Recent evidence shows that functional control of 
osteoclasts is important for the maintenance of bone homeostasis. Thus, it comes under the 
spotlight to investigate how to control osteoclast function, especially the negative feedback 
mechanisms, which remain underexplored. In this study, we identified a previously unrecog-
nized role for G-protein Gα13 in inhibition of osteoclast function both in vitro and in vivo, 
revealed a significantly inverse correlation between Gα13 expression level, TNF activity and 
osteoclastogenic capacity in RA patients, and investigated signaling pathways and molecular 
mechanisms by which Gα13 suppresses osteoclast function. We found that Gα13 is highly 
expressed in mature multinucleated osteoclasts, but not during early differentiation. Gα13 
deletion in myeloid osteoclast lineage (Gα13ΔM/ΔM mice) leads to super spread morphol-
ogy of multinucleated giant osteoclasts with elevated bone resorptive capacity both in vitro 
and in vivo, corroborated with an osteoporotic bone phenotype in the Gα13ΔM/ΔM mice. 
Mechanistically, Gα13 functions as a brake that restrains the c-Src, Pyk2, RhoA-Rock2 me-
diated signaling pathways and related gene expressions to control the ability of osteoclasts 
in fusion, adhesion, actin cytoskeletal remodeling and resorption. Genome wide analysis re-
veals 307 cytoskeleton related genes that are suppressed by Gα13, identifying Gα13 as a crit-
ical cytoskeletal regulator in osteoclasts. We also identify a genome wide regulation of genes 
responsible for mitochondrial biogenesis and function by Gα13 in osteoclasts. Importantly, 
the mitochondrial function indicated by cellular oxygen consumption rates is significantly 
elevated in Gα13ΔM/ΔM osteoclasts. Furthermore, Gα13 expression level is decreased in 
CD14 (+) PBMCs from RA patients. TNF blockade therapy of RA patients strikingly ele-
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vates Gα13 levels in PBMCs. Our findings provide mechanistic insights into the negative 
regulation of osteoclast function and identify correlation between Gα13-pathway and human 
RA disease. The newly discovered Gα13-dependent feedback inhibitory pathway represents 
a potential therapeutic target to prevent pathological bone destruction.

Disclosures: Kazuki Inoue, None

FRI-518
Hematopoietic stem cell-independent erythromyeloid progenitors in 
the yolk-sac give rise to osteoclasts contributing to the postnatal bone 
remodeling *Yasuhito Yahara1, Benjamin Alman2. 1Duke University, University 
of Toyama, United States, 2Duke University, United States

The osteoclast (Oc) is the monocyte/ macrophage (Mac) lineage cell that degrades 
bone. Recent study found that Mac can arise from either hematopoietic stem cells (HSCs) or 
erythromyeloid progenitors (EMPs) in the yolk sac (YS) and fetal liver. Csf1r+ EMP appear 
at E7.5 in the YS and predominantly infiltrate into the whole tissue, resulting in Cx3cr1+ pre-
Mac at E9.5. However, Ocs of EMP origin has not been clarified. Here we sought to identify 
Ocs derived from EMPs and investigate their contribution to the postnatal bone remodeling. 
To trace the fate of EMP and their progenies, 4-hydroxytamoxifen was singly injected with 
the pregnant female carrying Csf1r-Mer-iCre-Mer; Rosa26tdTomato (Csf1rMCM; R26tdT) 
or Cx3cr1CreER; R26tdT pups at E8.5 and E9.5 respectively. Postnatal femur was subjected 
to tdT and tartrate-resistant acidic phosphatase (TRAP) staining. To examine the contribu-
tion of Oc of EMP origin to the bone remodeling, Csf1rMCM; R26tdT and Cx3cr1CreER; 
R26tdT mice received a drill hole injury on the femur and were analyzed at 2 weeks after 
injury. To determine the chemotactic effect of embryonic Oc precursors, a parabiotic union 
was achieved between Cx3cr1EGFP and Cx3cr1CreER; R26tdT mice. Three weeks after 
parabiosis, Cx3cr1EGFP mice have received a bone injury. To characterize transcriptional 
profile of EMP-derived Ocs, 23,000 cells of embryonic Mac lineage from E14.5 whole body 
of Csf1rMCM; R26tdT and Cx3cr1CreER; R26tdT pups were subjected to the single cell 
RNA-sequencing (scRNA-seq). Histological data showed that descendant of Csf1r+ EMPs 
and Cx3cr1+ YS Mac produced tdT+TRAP+ Oc in the postnatal bone. Cx3cr1CreER; R26t-
dT mice showed tdT+TRAP+ Ocs contribution to the bone remodeling after injury (Figure 
1). Parabiosis experiments clearly showed that tdT+ Oc precursor migrated to the femur of 
Cx3cr1EGFP mice and differentiated into tdT+TRAP+ Ocs around the injury site through 
the circulation. scRNA-seq data revealed that tdT+CD45+ cells dominantly populated in 
the cluster of Rank+ population and separated from the cluster of Myb+Kit+ HSC and their 
descendants. In conclusion, we found that HSC independent YS precursor gives rise to Ocs 
contributing to the postnatal bone remodeling in the physiological and pathological setting. 
Data from parabiosis showed that Cx3cr1+ embryonic precursor could be recruited to the 
injury site through the blood circulation. scRNA-seq data confirmed that the cells of EMP 
origin arise independently from HSC lineage.

Disclosures: Yasuhito Yahara, None

FRI-519
HES1 is a Novel Determinant of Osteoclast Differentiation *Jungeun Yu1, 
Lauren Schilling1, Ernesto Canalis1. 1UConn Health, United States

Hairy and Enhancer of Split (HES) is a basic helix-loop-helix transcriptional repressor 
that determines cell fate decisions as a primary Notch effector. We created a Notch2tm1.1Ecan 
mouse model harboring a mutation in exon 34 of Notch2 upstream of the PEST domain 

and replicating mutations found in Hajdu Cheney Syndrome (HCS). Notch2tm1.1Ecan 
mice exhibit marked cancellous and cortical bone osteopenia due to increased osteoclast 
number, secondary to enhanced expression of receptor activator of nuclear factor-kB ligand 
(RANKL) in osteoblasts and cell autonomous effects in bone marrow-derived macrophages 
(BMMs). Hes1 is the Notch target gene expressed in the osteoclast lineage, and its mRNA 
is significantly increased in Notch2tm1.1Ecan BMMs as they mature into osteoclasts fol-
lowing exposure to RANKL. To address the role of HES1 in osteoclast differentiation and 
determine whether it is mechanistically relevant to the pathogenesis of HCS, we obtained 
models of conditional HES1 activation and inactivation. Activation of HES1 in osteoclast 
precursors enhanced osteoclastogenesis by 1.7-fold, whereas the inactivation of Hes1 in os-
teoclast precursors resulted in a 50% decrease in osteoclast number. To examine the effect of 
HES1 in osteoclasts in vivo, RosaHes1 mice, where Hes1 is cloned into Rosa26 downstream 
a loxP flanked STOP cassette, were bred with CtskCre/WT to obtain CtskCre/WT;RosaHes1 
and control littermates. Hes1 mRNA and protein levels were increased 2 to 10-fold in osteo-
clasts from CtskCre/WT;RosaHes1 mice. Induction of Hes1 in Ctsk-expressing cells caused 
osteopenia, and µCT revealed a 30% decrease in bone volume/tissue volume and a 50% 
decrease in connectivity density in CtskCre/WT;RosaHes1 mice compared to controls. The 
osteopenia was secondary to increased bone resorption, and osteoclast number and eroded 
surface were significantly increased in femurs from CtskCre/WT;RosaHes1 mice. Cultures 
of BMMs from CtskCre/WT;RosaHes1 mice confirmed enhanced osteoclast number and 
size as well as increased bone-resorbing capacity in osteoclasts from CtskCre/WT;Rosa-
Hes1 mice. The inactivation of Hes1 in Notch2tm1.1Ecan osteoclast precursors reversed 
the enhanced osteoclastogenesis observed in cells from Notch2tm1.1Ecan mutant mice. In 
conclusion, HES1 is a novel regulator of osteoclast differentiation and is responsible for the 
enhanced osteoclastogenesis observed in HCS.

Disclosures: Jungeun Yu, None

FRI-557
Regulatory mechanism of bone formation via Wnt/beta-catenin signaling 
by long non-coding RNA in osteocytes *Makoto Arai1, Hiroki Ochi1, 
Satoko Sunamura1, Shingo Sato1, Shu Takeda2. 1Department of Physiology 
and Cell Biology, Tokyo Medical and Dental University, Japan, 2Division of 
Endocrinology, Toranomon Hospital Endocrine Center, Japan

Recent genome projects surprisingly revealed that only a few percent of the whole 
genome encoded proteins and that the great majority were non-coding RNAs (ncRNAs). 
Among these ncRNAs, long non-coding RNAs (lncRNAs), composed of hundreds to thou-
sands of bases, have got attention in many fields such as development and cancer. As for 
bone metabolism, key players have long been attributed to osteoblasts and osteoclasts, in-
volved in bone formation and resorption, respectively. However, the vast majority of bone 
tissue are osteocytes. Despite their increasing importance of osteocytes in bone metabolism, 
their regulatory mechanism remains unveiled. Considering a wide range of potential contri-
butions of lncRNAs to physiological and pathological conditions, we hypothesized that ln-
cRNAs in osteocytes, never reported to date, may be involved in bone metabolism and deep-
en our understandings of bone homeostasis. Here we first isolated osteocytes from femur of 
osteocyte-specific GFP-expressing transgenic mice using FACS. Through RNA-seq anal-
ysis, we identified lncRNAs specific to osteocytes. Comparing their effects on osteogenic 
differentiation, we focused on a novel lncRNA, lncRNA 953, which strongly suppressed the 
differentiation. In osteocyte cell line IDG-SW3 overexpressing lncRNA 953, Wnt/beta-cat-
enin signaling was inhibited and the expressions of Osterix and late differentiation marker 
genes were decreased. These results were supported by knocking down lncRNA 953. FISH 
showed lncRNA 953 was localized in the nucleus. RNA pull down and subsequent LC-MS/
MS analysis revealed lncRNA 953 bound a nuclear protein CCAR2. Next we investigated 
the function of CCAR2 in bone metabolism and showed CCAR2 promoted bone formation 
via the activation of Wnt/beta-catenin signaling. Further investigation using immunoprecip-
itation and chromatin immunoprecipitation revealed 1) that CCAR2 bound histone deacety-
lase 1 (HDAC1) and inhibited its function, 2) that lncRNA 953 suppressed this inhibitory 
effect by CCAR2, and 3) that lncRNA 953 collectively decreased H3K27 acetylation level 
of Osterix promoter where TCF/LEF complex bound, resulting in decreased transcription 
of Osterix. Also we identified binding sites between CCAR2, HDAC1 and lncRNA 953.
This research is the first to clarify the physiological role of lncRNAs in osteocytes. Further 
research can contribute to the development of new kinds of medication for bone metabolic 
diseases targeting lncRNAs and osteocytes.

Disclosures: Makoto Arai, None

FRI-558
PPARγ Regulation of Osteocyte Fuel Dependency and Capacity Contributes 
to the Balance of Systemic Energy Metabolism *Sudipta Baroi1, Amit 
Chougule2, Beata Lecka-Czernik2, Patrick Griffin3. 1University of Toledo College 
of Medicine & Life Sciences, United States, 2University of Toledo College of 
Medicine and Life Sciences, United States, 3The Scripps Research Institute, 
United States

Osteocytes (OT) constitute 95% of bone cells and in humans account for 42 billion 
cells. Considering their abundance one can expect that any changes in OT cellular energy 
metabolism (EM) pattern will be reflected in the systemic EM pattern. Bone and EM share 
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the same regulatory mechanisms including an activity of PPARγ, which simultaneously 
regulates cellular insulin sensitivity and systemic EM, and is a key regulator of bone re-
modeling process. We have found that on the cellular level, PPARγ plays an important role 
in regulation of OT glucose and fatty acids metabolism and their function supporting bone 
remodeling, whereas on the organismal level OT-specific PPARγ contributes to the systemic 
glucose metabolism and insulin sensitivity. Mice with deletion of PPARγ in late osteoblasts/
osteocytes under control of 10 kb Dmp1 promoter (γOTfl/fl mice) have high bone mass and 
high EM signified by increased oxygen consumption, carbon dioxide production, heat gen-
eration and increased locomotion. They have a distinctive pattern of glucose disposal mea-
sured with glucose tolerance test (GTT), which is characterized with high capacity to dispose 
glucose at the initial phase of the test and normalization at the later time points. Meanwhile, 
they have impaired glucose disposal in conditions of insulin challenge, measured with in-
sulin tolerance test (ITT), which we interpret as a loss of insulin control of glucose intake 
by OT. Although silencing of PPARγ using siRNA increases oxidative phosphorylation and 
ATP production, as measured with mitochondrial stress assay in MLO-Y4 cells, such silenc-
ing, concomitantly, changes cellular fuel choice by decreasing fatty acids dependency and 
increasing capacity for glucose utilization. We are currently testing whether such alterations 
in OT metabolism affect mice response to calorie challenging conditions with either high fat 
diet or high carbohydrate diet. In conclusion, PPARγ in OT acts as a molecular brake that 
regulates the extent of energy production and utilization. When this brake is no longer active, 
as in γOTfl/fl mice, there is an increase in energy demand by OT, which is reflected in ele-
vated systemic EM. It is unclear at this point whether increased BMD results from increased 
EM or from different, but PPARγ-specific, mechanism in OT. This link is of interest because 
PPARγ activity is affected in diabetes, which is a disease of impaired EM with skeletal com-
plications reflected in susceptibility to fractures.

Disclosures: Sudipta Baroi, None

FRI-559
Osteocyte Oxidative Stress Following Estrogen Loss, Microdamage and 
Disuse *Dorra Frikha-Benayed1, Mitchell Schaffler1, Jelena Basta-Plajkic1, 
Robert J Majeska1. 1The city college of New York, United States

Osteocyte (Ocy) apoptosis plays a central role in the initiation of bone remodeling due 
to fatigue microdamage (Mdx)1, estrogen loss2 and disuse3. Oxidative stress has been posit-
ed as a trigger of Ocy apoptosis in each instance, but data to test this hypothesis are lacking. 
Here we tested whether oxidative mitochondrial stress in Ocy is a common consequence 
of all three physiological challenges. Methods: Osteocyte oxidative stress was monitored 
in situ in metatarsal diaphyses of C57Bl/6 mice (15-17 wk old female, n=3-5/test, IACUC 
approved) by measuring NADH levels with multiphoton microscopy as developed in our 
laboratory4. NADH levels were assessed following 1) ovariectomy (OVX), 2) creation of 
microcracks in normal bone5 and 3) cast immobilization6. Fold change in NADH fluores-
cence per Ocy (It/I0) and % of NADH-positive Ocy (≥3-fold over baseline) were measured 
at 48 hrs after challenge, when Ocy apoptosis typically begins in these models. Data are 
reported as mean±sd and differences were tested by ANOVA with Bonferroni post-hoc tests. 
Results: Osteocyte NADH dramatically increased after OVX (~20-fold intensity increase vs 
baseline, ~60% of cells, Fig 1) and similarly, near microcracks (~15-fold NADH intensity 
increase, ~100% of cells within 40mm of cracks, declining rapidly with distance, Fig 2). In 
contrast, NADH levels in disuse were unchanged in >85% of Ocy, and small in the few Ocy 
where NADH increases were seen (~4-fold vs baseline, Fig 3). Discussion: High oxidative 
stress in Ocy at Mdx sites is consistent with impaired lancunar-canalicular space (LCS) fluid 
flow at these sites7, while recent studies show that mitochondria are highly and directly 
sensitive to estrogen levels8. Absence of marked Ocy oxidative stress in disuse was unex-
pected given that loss of mechanical loading also impairs fluid flow in the LCS. Together 
these data indicate that high Ocy oxidative stress could be a major trigger the Ocy apoptosis 
that activates bone resorption in response to Mdx and OVX. However, the Ocy death that 
activates bone resorption in disuse appears to be triggered by other stressors whose identities 
remain obcure. References 1) Kennedy et al, Bone 2014; 2) Emerton et al, Bone 2010; 3) 
Cabahug-Zuckerman et al, JBMR 2016; 4) Frikha-Benayed et al, Bone, 2016; 5) Kennedy 
et al, Bone 2017; 6) Friedman et al, JBiomech 2019; 7) Tami et al, JBMR 2002; 8) Yang et 
al, PNAS 2004.

Disclosures: Dorra Frikha-Benayed, None

FRI-560
Mechanical Loading Reduces the Adverse Effects of Fatty Acid Overload 
on Osteocytes *Yukiko Kitase1, Alberto Smargiassi1, Lynda Bonewald1, Nuria 
Lara2, Mark Johnson3. 1Indiana University, United States, 2University of Missouri 
at Kansas City, United States, 3University of Missouri-Kansas City, United States

Homeostasis of energy metabolism is critical for cellular function. The importance of 
glucose metabolism in bone has been reported, but there are few studies on lipid metab-
olism in bone, especially in osteocytes. We hypothesized that aberrant fatty acid energy 
metabolism in the osteocyte compromises their function as a regulator of osteoclastic bone 
resorption and of osteoblastic bone formation and that mechanical loading would reverse the 
adverse effects of fatty acid (FA) overload.To mimic FA overload in osteocytes, a lipogenic 
response was induced in two osteocyte cell lines, IDG-SW3 and MLO-Y4 cells by treatment 
with Etomoxir, an inhibitor of FA oxidation. BODIPY staining revealed lipid droplet forma-
tion and real-time qPCR confirmed lipogenic responses with increased gene expression for 
Plin1, Plin4, Cd36, Fabp4, and PPARγ in both cell lines. Although FA overload protected 
MLO-Y4 cells against cell death induced by oxidative stress (64%), overload also caused 
increased expression of genes associated with bone resorption. The Rankl/Opg ratio was 
increased 2-3 fold due to a decrease of Opg in both cell lines. In IDG-SW3 cells, Sost was 
increased (2-fold) as were osteocytic osteolysis related genes, Acp5 (2.5-fold) and Atp6v0d2 
(15-fold). In MLO-Y4 cells, fluid flow shear stress (FFSS) for 2 hrs at 16 dynes/cm2 signifi-
cantly decreased lipogenic gene expression and reversed catabolic gene expression due to 
FA overload. The Rankl/Opg ratio decreased 2- and 3-fold at 0 and 2 hrs after FFSS com-
pared to static control mainly due to an increase of Opg. Positive effects of physical activity 
in the form of voluntary wheel running, VWR, on FA gene expression were observed in vivo. 
Female, 12 mo old mice were allowed access to wheels for 6 or 10 mo. Running activity 
was monitored on a daily basis showing an average of 3.4-6.7 km/day. RNA-Seq analysis 
was performed on forearm bone samples that had been enriched for osteocyte mRNA. Aging 
increased expression of lipogenic genes such as plin1 and plin4 (5 mo and 22 mo of age, 
table 1) while VWR significantly reduced expression levels, -7 and -3.5 fold in aged animals 
compared to sedentary controls. Most of the top 30 genes that were changed with VWR were 
related to lipid metabolism (table 1). The current study indicates that physical activity may 
counteract FA overload that compromises osteocyte function with aging.

Disclosures: Yukiko Kitase, None
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FRI-561
Impaired 1,25 dihydroxyvitamin D action contributes to the abnormalities 
in lacuno-canalicular remodeling observed in the Hyp mouse model of XLH 
*Eva Liu1, Ye Yuan1, Rakshya Rana1, Janaina Martins2. 1Brigham and Womens 
Hospital, United States, 2Massachusetts General Hospital, United States

Osteocytes remodel their surrounding perilacunar matrix and canalicular network to 
maintain skeletal homeostasis. They express osteoclastic genes to promote perilacunar re-
modeling. X-linked hypophosphatemia (XLH) results from the PHEX mutation, leading to 
elevated serum FGF23 levels, hypophosphatemia and decreased 1,25 dihydroxyvitamin D 
(1,25D) production. Cortical bone in mice with XLH (Hyp) is characterized by increased os-
teocyte apoptosis, impaired canalicular organization and enlarged lacunae. Daily treatment 
of Hyp mice with 1,25D or an FGF23 blocking antibody prevented osteocyte cell death, im-
proved canalicular structure, and decreased lacunar size accompanied by decreased osteocyte 
expression of genes that regulate bone resorption. These studies suggest lacuno-canalicular 
(LCN) remodeling is regulated by 1,25D.To address the hypothesis that 1,25D acts directly 
on osteocytes to regulate LCN remodeling, the vitamin D receptor (VDR) was ablated from 
osteocytes (VDRf/f;DMP1Cre+). Thionin staining reveals that the osteocyte canaliculae of 
VDRf/f;DMP1Cre+ tibiae are sparser than WT but more extensive than those of Hyp mice. 
Consistent with the association of increased osteocyte cell death and abnormal canalicular 
structure, VDRf/f;DMP1Cre+ and Hyp tibiae similarly have increased osteocyte apoptosis 
relative to WT. Histomorphometric analyses were performed to quantitate the lacunar area 
normalized to lacunae number (Lac.Ar/N.Lac) in the mid-diaphysis of tibiae as a marker 
of perilacunar remodeling. The Lac.Ar/N.Lac in VDRf/f;DMP1Cre+ tibiae is significantly 
larger than WT, but still smaller than Hyp lacunae. Hyp and VDRf/f;DMP1Cre+ tibial osteo-
cytes have enhanced mRNA expression of bone resorption genes compared to WT, including 
cathepsin K (CTSK), TRAP, and ATPaseH+ transporting lysosomal V0 subunit, supporting 
increased periosteocytic matrix resorption. Consistent with a role for 1,25D in the regulation 
of LCN remodeling, treatment of Ocy454 osteocytes with 1,25D decreases expression of 
CTSK and TRAP.These findings demonstrate that impaired 1,25D action in osteocytes leads 
to enhanced perilacunar matrix resorption and poor canalicular organization. The similarity 
of LCN abnormalities observed in mice lacking the VDR and Hyp mice implicate impaired 
1,25D action in the pathogenesis of altered LCN remodeling in XLH.

Disclosures: Eva Liu, None

FRI-563
Live Cell and Intravital Imaging Reveals Differences in Mitochondrial 
Redox State, Morphology and Number between Osteoblasts and Osteocytes 
*LeAnn Tiede-Lewis1, Anthony Meljanac1, Nuria Lara1, Mark Johnson1, Sarah 
Dallas1, Yukiko Kitase2, Lynda Bonewald2. 1University of Missouri Kansas City, 
United States, 2Indiana University, United States

Age-related bone loss and associated fracture risk is an increasing concern worldwide. 
Oxidative stress and resultant mitochondrial damage is a key mechanism for age-related 
degeneration in many cell systems. In MLOY4 osteocyte-like cells we have previously 
shown that β-aminoisobutryic acid (BAIBA), a small molecule released by exercising mus-
cles, has protective effects to prevent mitochondrial fragmentation and cell death induced 
by oxidative stress. To further understand mitochondrial function in osteocytes in bone in 
situ, we performed live cell and intravital imaging of mitochondrial NADH and mitochon-
drial morphology in osteocytes & osteoblasts. Using transgenic mice expressing GFP in 
osteocytes (Dmp1-mGFP mice), intravital multiphoton imaging of mitochondrial NADH 
autofluorescence was performed. NADH imaging was also done in MLOY4 osteocyte-like 
cells & OmGFP66 cells, a model of osteoblast to osteocyte transition. Optimization in vitro 
and in vivo showed maximal multiphoton excitation of NADH in live osteocytes & osteo-
blasts at 740-760nm, resulting in blue NADH autofluorescence, with negligible excitation 
at wavelengths ≥ 800nm. The excitation spectra in both cell types closely matched with the 
spectrum of pure NADH. Emission spectra in osteoblasts & osteocytes at 760nm excitation 
showed maximal emission at 460nm and matched well with pure NADH. Metabolic chal-
lenge with carbonylcyanide-3-chlorophenylhydrazone and sodium cyanide, which convert 
NADH to its maximally oxidized or reduced states, respectively, produced the expected 
responses in osteoblasts & osteocytes in vitro and enabled calculation of resting redox state. 
Osteoblasts had a lower resting redox state, with 40% of their NADH in a reduced state 
compared to osteocytes, with 75-80%. Live confocal imaging using mitotracker Red XMRos 
showed that in OmGFP66 cells and Dmp1-mGFP calvarial explants, osteocytes have fewer 
mitochondria, lower mitochondrial area and % area, and increased solidity. These data show 
that osteocytes in vivo under normoxic conditions have significant levels of mitochondrial 
NADH and suggest that there are differences in mitochondrial number, morphology and 
function in osteocytes vs. osteoblasts. The higher levels of NADH in osteocytes suggests the 
capacity to rapidly generate ATP. These live cell and intravital imaging techniques can be 
used to determine changes in mitochondrial function during aging and cellular senescence 
and to evaluate therapeutic interventions.

Disclosures: LeAnn Tiede-Lewis, None

FRI-564
Accelerated aging and bone loss in mice lacking PTH receptor in osteocytes 
*Yuhei Uda1, Alejandro Kochen1, Roberto Santos1, Paola Divieti Pajevic1, 
Dongmin Kwak2, Guoxian Wei2, Basya Pearlmutter2, LaDora Thompson2, 
Hiroaki Saito3, Eric Hesse3. 1Boston University Henry M. Goldman School 
of Dental Medicine, United States, 2Boston University College of Health & 
Rehabilitation Sciences: Sargent College, United States, 3University Medical 
Center Hamburg-Eppendorf, Germany

Aging is accompanied by bone loss and osteopenia and it is associated with senescence 
of cells in the bone microenvironment, including osteocytes and myeloid cells. Osteocytes 
are the most abundant cells in bone and they regulate bone remodeling in response to hor-
monal and mechanical cues. Parathyroid Hormone (PTH) is an important determinant of 
bone homeostasis and PTH receptor (PPR) signaling in osteocytes is required for its anabolic 
and catabolic responses. Animals lacking PPR in osteocytes (Dmp1-PPRKO) have an in-
crease in bone mass by 3-4 months of age, driven by low bone turnover. However, by 12-18 
months of age, these animals display severe osteopenia driven by a significant increase in 
bone resorption and a decrease in bone formation. We hypothesized that the dramatic bone 
loss present in the Dmp1-PPRKO animals was driven by accelerated aging and senescence. 
Aging is associated with a decline in progenitor cells, therefore we analyzed osteo-progen-
itor cell in KO and control mice. Alkaline phosphatase positive CFUs were significantly 
reduced in bone marrow of 12-month old Dmp1-PPRKO mice compared to controls demon-
strating a depletion of osteo-progenitors. Similarly, PPR expression in the bone marrow was 
significantly reduced in mutant mice compared to control. Next, we asked if the osteopenia 
in KO animals was driven by increased cellular senescence. Indeed, targeting senescent cells 
have been proven therapeutic for osteoporosis and muscle wasting and senolytic agents have 
been successfully used to extend the life span of progeroid animals and to delay the onset 
of frailty and bone fragility. To test this hypothesis, 16-month-old KO and control mice 
were treated with senolytics (dasatinib and quercetin; D+Q), once a month for 4 months. 
Histological analysis of tibiae revealed a significant increase in marrow adiposity in Dmp1-
PPRKO animals compared to controls. D+Q treatment induced marrow adiposity and up-
regulated adipogenic markers in bone marrow cells in controls but not in KO mice. Muscle 
performance tests (grip force, walking speed and endurance) demonstrated that with age (5, 
10 and 20 months) there was a significant decrease in grip strength in both KO and control. 
Treatment with D+Q significantly improved grip force in KO mice whereas had no effect in 
the control group. Taken together these data suggest the PTH signaling in osteocytes is im-
portant to maintain osteoprogenitors and might protect the bone from aging and senescence.

Disclosures: Yuhei Uda, None

FRI-589
MRI-based textural analysis of trabecular bone: a novel method for 
opportunistic screening of bone quality *Jonathan Cheah1, Matthew Koff1, 
Ryan Breighner1, Bin Lin1, Mikas Grewal1, Emily Stein1, Conor Jones2, Janice 
Havasy2. 1Hospital for Special Surgery, United States, 2Weill Cornell Medicine, 
United States

A major obstacle to the treatment of osteoporosis and prevention of fractures is that 
many at-risk patients are never screened. Dual energy x-ray absorptiometry (DXA) mea-
surements of BMD, the gold standard for diagnosis of osteoporosis, are only performed in 
a minority of patients. Therefore, opportunistic methods using imaging obtained for other 
clinical purposes are needed to foster identification and treatment. The aim of this pilot study 
was to investigate textural analysis of MRI scans of the lumbar spine (LS) as a measure 
of bone quality. We hypothesized: 1) similar to trabecular bone score (TBS) derived from 
DXA, textural analysis of MRI would provide an assessment of bone quality based upon 
trabecular (Tb) bone distribution and 2) Tb bone heterogeneity measured by MRI texture 
analysis would be higher in those with a history of fragility fracture compared to healthy 
controls.In this study, we analyzed LS MRI scans of 30 patients. Cases (n=15) were post-
menopausal women with a radiographically confirmed fragility fracture. Controls (n=15) 
were healthy women aged 25-35 years. Tb bone from the lumbar vertebrae was segmented 
to create regions of interest (ROIs). Fractured or previously instrumented vertebrae were 
excluded. A gray level co-occurrence matrix (GLCM) was then created to quantify the distri-
bution and spatial organization of pixels within the Tb bone ROI. Heterogeneity in Tb bone 
texture was assessed by the following independent parameters, both globally as well as in 
anatomic directions: contrast (variability), entropy (disorder) and angular second moment 
(homogeneity) [figure]. Texture measures were compared using the Wilcoxon rank-sum test.
Measures of Tb bone heterogeneity were worse in fracture patients, who had 139% higher 
contrast, 14% higher entropy and 60% lower angular second moment compared to con-
trols (all p<0.05). Contrast was the measure that most effectively discriminated between 
groups: fracture patients had 128-161% higher values in the vertical, horizontal, diagonal 
and through planes (all p<0.05).In summary, textural analysis of Tb bone discriminated be-
tween patients with known osteoporotic fractures and controls. Our results demonstrate the 
feasibility of applying this technique to MRI to evaluate Tb bone quality. Further investiga-
tion is required to validate this promising methodology, which has the potential to greatly 
expand the number of patients screened for skeletal fragility.
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FRI-591
Local bone density defects in patients with femoral neck fracture *Luis Del 
Rio1, Lorena Brance1, Silvana Di Gregorio2, Silvia Martinez3, Ludovic Humbert4, 
Patricia Sanchez5. 1Densitometria. CETIR. Grupo Ascires, Spain, 2Densitometria 
Ósea. CETIR. Grupo Ascires, Spain, 3Reumatología. Hospital Mutua de Terrassa, 
Spain, 4Galgo Medical, Spain, 5Centre tecnología diagnostica, Spain

Purpose: To assess bone density defects in patients with femoral neck fracture using a 
DXA-based 3D modelling technique.Methods: 106 patients who recently suffered a femoral 
neck fracture and 106 sex- and age-matched (+/-5 yrs) subjects without hip fracture were 
included in this study (77 females and 29 males in each group). Mean age of patients was 
79.9 (7.7) yrs. and mean age of controls was 80.0 (7.8) (p=0.996). DXA scans (contralateral 
hip for patients) were performed using a Prodigy (GE Healthcare) scanner. DXA scans were 
performed on average 13 days after the fracture (range: 2 – 60 days). Areal BMD (aBMD) 
was calculated. The 3D-SHAPER software (v2.9, Galgo Medical) was used to model the 
femoral shape and volumetric bone mineral density (vBMD) distribution from hip DXA 
scans. Trabecular vBMD and cortical surface BMD (sBMD) were calculated. DXA and 
DXA-derived 3D measurements calculated for each group were compared using Student’s 
t-test. Area under the receiver operating curve (AUC) was computed.Results: aBMD was 
found to be 5.0% lower at total femur (p=0.044) and 7.5% lower at neck (p<0.001) in the 
fracture group, compared to controls. aBMD at neck was shown to better discriminate be-
tween fracture and control groups, with an AUC of 0.642, compared to total hip aBMD 
(AUC of 0.580). Trabecular neck vBMD was 14.8% lower and cortical neck sBMD 6.3% 
lower in the fracture group, compared to controls (p<0.001). AUC was 0.668 for trabecu-
lar neck vBMD, and 0.618 for cortical neck sBMD (p<0.001). vBMD values obtained at 
each voxel of the patient-specific 3D models were compared between groups. Figure 1 (left) 
shows that vBMD values in the superior aspect of the femoral neck were associated with the 
highest AUCs (range: 0.667 – 0.759). When using the average vBMD in the superior aspect 
of the femoral neck (i.e. in the region highlighted in Figure 1, left) to discriminate between 
groups, an AUC of 0.748 was found (figure 1, right).Conclusion: Patients with neck fracture 
showed local defects in vBMD in the superior aspect of the femoral neck, which is consistent 
with findings of biomechanical studies testing sideways fall configuration. vBMD calculated 
in this region of interest using a DXA-based 3D modelling technique was found to better 
discriminate between patients with neck fracture and controls, compared to standard aBMD 
measurements at neck. Advanced assessment of local defects in vBMD could potentially 
improve fracture prevention.

Disclosures: Luis Del Rio, None

FRI-592
Stratification of fracture risk in type 2 Diabetes: development and 
validation of clinical algorithms from a task force of relevant medical 
societies *Iacopo Chiodini1, Alberto Falchetti1, Agostino Gaudio2, Andrea 
Palermo3, Nicola Napoli3, Fabio Vescini4, Daniela Merlotti5, Stefano Gonnelli5, 
Ranuccio Nuti5, Luigi Gennari5, Cristina Eller-Vainicher6, Vincenzo Carnevale7, 
Alfredo Scillitani7, Giuseppe Pugliese8, Domenico Rendina9, Antonio 
Salcuni10, Francesco Bertoldo11, Vincenzo Toscano12, Vincenzo Triggiani13, 
Simone Cenci14. 1Unit for Bone Metabolism Diseases and Diabetes and Lab of 
Endocrine and Metabolic Research, IRCCS Istituto Auxologico Italiano, Milan, 
Italy, Italy, 2Department of Clinical and Experimental Medicine, University 
of Catania, University Hospital “G. Rodolico” Catania, Italy, 3Department of 
Endocrinology and Diabetes, University Campus Bio-Medico, Rome, Italy, Italy, 
4Endocrinology and Metabolism Unit, University-Hospital S. M. Misericordia of 
Udine, Italy, 5Department of Medicine, Surgery and Neurosciences, University 
of Siena, Italy, 6Endocrinology Unit, Fondazione IRCCS Ca’ Granda Ospedale 
Maggiore Policlinico, Milan, Italy, 7Unit of Endocrinology, “Casa Sollievo della 
Sofferenza” Hospital, IRCCS, San Giovanni Rotondo, Italy, 8Department of 
Clinical and Molecular Medicine, “La Sapienza” University, and Diabetes Unit, 
Sant’Andrea University Hospital, Rome, Italy, 9Department of Clinical Medicine 
and Surgery, “Federico II” University of Naples, Italy, 10Endocrinology Unit, 
Department of Medical Sciences and Public Health, University of Cagliari, Italy, 
11Department of Medicine, University of Verona, Italy, 12Department of Clinical 
and Molecular Medicine, “La Sapienza” University, Italy, 13. Interdisciplinary 
Department of Medicine, Section of Internal Medicine, Geriatrics, Endocrinology 
and Rare Diseases. University of Bari “Aldo Moro”, School of Medicine, Italy, 
14Division of Genetics and Cell Biology, San Raffaele Scientific Institute, Milan, 
Italy

Type 2 diabetes (T2D) patients (pts) are at increased risk of fragility fractures, often 
occurring despite normal BMD levels. To formulate clinical recommendations, a task force 
appointed by relevant Italian Medical Societies used a systematic approach to derive a po-
sition statement addressing the following key questions: a) which are the risk factors for 
bone fragility in T2D?; b) how to stratify fracture risk in T2D pts?; and c) how to treat bone 
fragility in T2D pts? Specific algorithms were proposed in the presence or the absence of a 
clinical fracture (Fig 1). While treatment is advised for all T2D pts with a clinical fragility 
fracture at the spine and/or hip (independently of BMD), a spinal x-ray is mandatory in case 
of a fragility fracture at other sites or in pts without fractures but with >=1 major T2D-re-
lated risk factors for fractures (namely T2D duration >=10 yrs, presence of >=1 chronic 
T2D complications, and use of insulin or glitazones). Then, in the presence of >=1 grade 
2-3, morphometric vertebral fractures, the indication for active treatment is given even in 
case of normal BMD. Conversely, in T2D pts with non-hip, non-vertebral fragility fractures 
(both clinical and morphometric), a BMD measurement should be considered. In case of a 
T-score <= -2.0 and/or of a high risk of fractures by FRAX, the use of bone active drugs is 
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indicated. Conversely, in case of a T-score >= -2.0 and a low risk as assessed by FRAX, the 
treatment indication depends on the presence of major T2D related risk factors. A BMD 
analysis should also be indicated in case of >=1 T2D related risk factors without any clinical/
morphometric fracture. In case of a T-score >=-2.0 and low risk by FRAX a non-pharma-
cologic approach is advisable, while in the presence of a T-score <= -2.0 and/or a high risk 
by FRAX a bone active treatment is suggested. In contrast, a DXA evaluation is not advised 
in pts without fragility fractures in the absence of major T2D related risk factors for frac-
ture. These indications were applied in the well characterized sample of postmenopausal 
T2D women, studied by Zhukouskaya et al. (JCEM 2015). Based on our criteria 76.5% pts 
with clinical fragility fractures met the indication for treatment. In the remaining sample of 
T2D pts without clinical fragility fractures, 26.7% pts met the proposed treatment criteria. 
Remarkably, among pts without treatment indication, only 3.3% morphometric vertebral 
fractures were evidenced (none of them > grade 1).

Disclosures: Iacopo Chiodini, Eli Lilly, Consultant

FRI-594
External bone size predicts age-changes in femoral neck structure and mass 
leading to increased fracture risk independent of bone mineral density: 
Findings from the Study of Women’s Health Across the Nation and the Study 
of Osteoporotic Fractures in Men *Karl Jepsen1, Carrie Karvonen-Gutierrez1, 
Sioban Harlow1, John Randolph1, Gregory Clines1, Michelle Hood1, Michael 
Elliott1, Kathy Peters2, Stephanie Harrison2, Peggy Cawthon2, Jane Cauley3, Gail 
Greendale4, Arun Karlamangla4, Eric Orwoll5. 1University of Michigan, United 
States, 2California Pacific Medical Center Research Institute, United States, 
3University of Pittsburgh, United States, 4University of California, Los Angeles, 
United States, 5Oregon Health and Science University, United States

Areal bone mineral density (aBMD) is a ratio of bone mineral content (BMC) to bone 
area. Age-related BMC decreases and area increases both lead to aBMD loss despite having 
opposite effects on strength. In recent work examining bone changes in 198 women from 
SWAN (Study of Women’s Health Across the Nation), greater femoral neck (FN) size pre-
dicted lesser area increases and greater BMC loss, while smaller size predicted larger area 
increases with less BMC loss. Declines in aBMD were similar across FN sizes suggesting 
there are distinct structural changes that lead to similar loss of hip aBMD. Herein, we test-
ed whether similar external size dependent changes in area, BMC, and aBMD occurred in 
larger, multi-ethnic cohorts of mid-life women and elderly men. We also tested how baseline 
external bone size relates to fracture risk.Hip DXA images were analyzed for change in FN 
area, BMC, and aBMD over 14 years in 1,252 mid-life women (42-52 years at baseline) 
enrolled in SWAN and 1,721 elderly men (>65 years at baseline) enrolled in MrOS (Study 
of Osteoporotic Fractures in Men). Confirming our earlier findings, the % annual change 
in area (p<0.0001, ANOVA; M,W) and BMC (p<0.0001, ANOVA; M,W) differed across 
tertiles of height-adjusted baseline FN area for mid-life women and elderly men (Fig 1); 
however, the change in aBMD did not (p=0.91(W), p=0.66(M)). Men in the widest baseline 
FN area tertile were 1.8 times more likely to fracture a hip compared to men in the nar-
rowest tertile (p<0.0001, 95% CI: 1.3, 2.3; Cox proportional-hazards model). Adjustment 
for aBMD attenuated the hip fracture association (HR=1.3, widest vs narrowest tertiles; 
95% CI: 1.01,1.8) while adjustment for BMC increased the association (HR=2.5, widest 
vs narrowest tertiles; 95% CI: 1.9, 3.3). SWAN women were middle-aged and experienced 
insufficient hip fractures to allow a similar fracture association analysis.In large cohorts of 
women and men, we confirmed that baseline FN size predicts distinct aBMD-independent 
structural changes during long term follow-up, with important implications for biomechan-
ical strength. The greater hip fracture risk of men in the widest FN area tertile is consistent 
with their greater BMC loss combined with a lack of increase in area, which together would 
predict a greater strength-decline. These results reveal novel biomechanical mechanisms 
underlying hip fracture risk, and suggest that baseline DXA-based FN area is an independent 
risk factor for fracture.

Disclosures: Karl Jepsen, None
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FRI-597
Comparison of the predictive ability of quantitative and qualitative scoring 
methods of osteoporotic vertebral fractures using operational skeletal 
fragility outcomes *Fjorda Koromani1, Katerina Trajanoska1, Ling Oei1, 
Carola Zillikens1, Gabriel Krestin1, Andre Uitterlinden1, Edwin Oei1, Fernando 
Rivadeneira1, Enisa Shevroja2. 1Erasmus MC, Netherlands, 2Lausanne University 
Hospital, Switzerland

True osteoporotic vertebral fractures (OVF) are strong predictors of future non-ver-
tebral fractures and mortality. We previously showed OVF prevalence differs significantly 
across the quantitative morphometry (QM) and algorithm-based qualitative (ABQ) defi-
nitions. In absence of a gold standard, we aimed comparing the ability of the two OVF 
definitions to predict skeletal fragility outcomes, including future non-vertebral (NVF), os-
teoporotic fracture (OF) and mortality. In a population-based cohort of men and women 55 
years and older we defined OVF on lateral radiographs at baseline, based on ABQ and QM 
(height reduction >26%) definitions. Mean follow-up time was 22.6 years for fracture and 
26 years for mortality outcomes. Cox regression models, adjusted for age, sex, BMI, cohort 
effect, osteoporotic treatment, corticosteroid use and smoking status, were ran to estimate the 
risk (hazard ratio) of incident fractures or mortality across OVF definitions. Among 8,964 
individuals, 6.2% had an OVF according to QM (Grade >=2) and 3.8% according to ABQ. 
Furthermore, 4% had OVF defined by only QM, 2.1% only by ABQ, 1.6% by both QM and 
ABQ. Prevalent ABQ OVF were associated with Incident OF (HR=2.17; 95%CI 1.83:2.58) 
and NVF (HR=1.37; 95%CI 1.13:1.67) as well as mortality (HR=1.18, 95%CI 1.02:1.36), 
whereas QM-defined only with incident OF (HR=1.66; 95%CI 1.41:1.95). OVF defined 
only by ABQ were superior when compared directly to QM in predicting incident OF 
(HR=1.18; 95%CI 1.02:1.36) and NVF (HR=2.05; 95%CI 1.15:3.65) but only in men. OVF 
defined by both ABQ and QM were superior to predict OF compared to OVF defined only 
by QM (HR=1.61; 95%CI 1.03:2.47) and to predict mortality (HR=1.42; 95%CI 1.06:1.89) 
but not when compared to those identified only by ABQ (HR=1.17; 95%CI 0.85:1.60 for 
NVF), (HR=1.01; 95%CI 0.66:1.56 for OF) and (HR=1.09: 95%CI 0.69:1.73 for mortali-
ty). In conclusion, ABQ-defined OVFs, seem to pick up operational characteristics of bone 
fragility better than QM

Disclosures: Fjorda Koromani, None

FRI-598
Prevalence of Spinal Osteoporosis in Women and Men Considering Both 
Bone Strength and Volumetric BMD — A Comparison of Caucasians (in the 
United States) and Koreans (in Korea) *David C. Lee1, Namki Hong2, Yumie 
Rhee2, Sundeep Khosla3, Tony M. Keaveny4. 1O.N. Diagnostics, United States, 
2Yonsei University College of Medicine, Republic of Korea, 3Mayo Clinic, 
United States, 4University of California, Berkeley, United States

The Surgeon General of the United States defines osteoporosis as “a skeletal disorder 
characterized by compromised bone strength, predisposing to an increased risk of fracture”. 
Robust measurements of bone strength can now be obtained from clinical-resolution com-
puted tomography (CT) scans, using finite element analysis; and vertebral trabecular BMD 
from CT is more robust than areal bone mineral density (BMD) from DXA as its volu-
metric nature lacks projectional artifacts. It is known that, for a given value of (vertebral 
trabecular) BMD, vertebral strength is typically higher for men than women due to men’s 
larger bones. However, it’s not known if the relation between vertebral strength and BMD 
differs across races — a fundamental issue in the natural science of bones and the etiolo-
gy of vertebral fractures. In this study, we addressed this issue for both sexes, comparing 
Caucasians and Koreans. Our sample size consisted of 649 community-dwelling, age- and 
sex-stratified Caucasians (148 women, 115 men) and Koreans (195 women, 191 men), age 
40–80 years, BMI < 30, all with CT. The Caucasian cohort derived from the Rochester Ep-
idemiology Project in Rochester, Minnesota; the Korean cohort comprised individuals un-
dergoing a health assessment at Severance Hospital in Seoul. The L1 vertebral body in each 
de-identified CT scan was analyzed in one facility (O.N. Diagnostics, Berkeley, CA) using 
VirtuOst to measure both vertebral strength and (vertebral trabecular) BMD. We found that 
the relation between vertebral strength and BMD depended on sex, as expected, but did not 
depend on race (Figure). Assuming the same cut-point for BMD-defined osteoporosis (ver-
tebral trabecular BMD <= 80 mg/cm³) for both sexes and races, this result implies that the 
previously validated Caucasian-based cut-points for fragile bone strength (vertebral strength 
<= 4,500 N for women, <= 6,500 N for men) also apply to Koreans. Using these cut-points, 
we assessed the prevalence of spinal osteoporosis, namely those testing positive for either 
BMD-defined osteoporosis or fragile bone strength, for the 60–80 year age range. Defined in 
this way, the prevalence of osteoporosis did not differ between the sexes in Caucasians, but 
was almost two-fold higher for women than men in Koreans (Figure). Despite the modest 
sample size for a prevalence study, these CT-based results nonetheless provide new insight 
into the nature and definition of spinal osteoporosis.

Disclosures: David C. Lee, O.N. Diagnostics, Other Financial or Material Support

FRI-599
Measured Height Loss Predicts Incident Clinical Fractures Independently 
from FRAX: A Registry-Based Cohort Study *William Leslie1, Lisa Lix1, 
John Schousboe2, Suzanne Morin3, Patrick Martineau4, Helena Johansson 5, 
John Kanis5, Eugene McCloskey6, Nicholas Harvey7. 1University of Manitoba, 
Winnipeg, Canada, Canada, 2Park Nicollet Clinic & HealthPartners Institute, 
Minneapolis, US; University of Minnesota, Minneapolis, US, United States, 
3McGill University, Montreal, Canada, Canada, 4University of Manitoba, 
Winnipeg, Canada; Harvard Medical School, Boston, US, Canada, 5Centre for 
Metabolic Bone Diseases, University of Sheffield Medical School, UK; Mary 
McKillop Health Institute, Australian Catholic University, Melbourne, Australia, 
United Kingdom, 6Centre for Metabolic Bone Diseases, University of Sheffield 
Medical School, UK, United Kingdom, 7MRC Lifecourse Epidemiology Unit, 
University of Southampton, Southampton, UK; NIHR Southampton Biomedical 
Research Centre, University of Southampton and University Hospital 
Southampton NHS Foundation Trust, Southampton, UK, United Kingdom

BACKGROUND: The fracture risk assessment tool (FRAX) accepts baseline height 
and weight as input variables. Clinical guidelines often recommend serial measurement 
of height and weight, but whether the trajectory of prior height or weight loss modifies 
future fracture risk in routine clinical practice is unknown.OBJECTIVE: To evaluate the 
association between measured height and weight loss on subsequent fracture risk adjusted 
for FRAX scores, FRAX risk factors and competing mortality. METHODS: We conduct-
ed a BMD registry-based cohort study linked to population-based data for the Province 
of Manitoba, Canada. We identified 11,495 subjects age 40 years or older undergoing two 
BMD assessments at least 1 year apart (median interval 3.3 years, IQR 2.8-4.4) with paired 
measurements of height and weight. Incident fractures, death and baseline variables were 
ascertained from linkage to population-based health services data. Hazard ratios (HR) from 
Cox regression models were used to study time to first incident non-traumatic fracture.RE-
SULTS: The study population consisted of 11,495 individuals (mean age 68 [SD 10] years, 
95% female). During median follow up of 6 years (IQR 5-7), with total 64,921 person-years, 
we identified incident major osteoporotic fracture [MOF], N=869; hip fracture, N=265; clin-
ical vertebral fracture, N=207; any fracture, N=1203. Paired t-tests showed that all fracture 
types were associated with prior height loss (P<0.001) and to a lesser extent with prior 
weight loss (P<0.05). Adjusted for FRAX risk factors including BMD, mortality was greater 
in those with prior height loss (HR per SD=1cm 1.11, 95% CI 1.06-1.17) or weight loss (HR 
per SD=5kg 1.26, 95% CI 1.19-1.32). Each SD in height loss was associated with increased 
fracture risk (MOF 12-17%, hip 8-19%, clinical vertebral 28-37%, any fracture 14-19%). 
Prior weight loss was associated with 21-30% increased risk for hip fracture, but did not 
increase risk for other fractures. Results were similar when height and weight loss were 
expressed as annualized change measures.CONCLUSIONS: Prior height loss is associated 
with a small but significant increase in risk of fracture at all skeletal sites independent of risk 
factors and competing mortality considered by FRAX. Prior weight loss only increases risk 
for subsequent hip fracture. Research is needed to delineate the pathogenetic pathways that 
explain why height loss is a marker for higher fracture risk.

Disclosures: William Leslie, None



101

 ASBMR 2019 Annual Meeting FRI-632

Fr
id

ay
 P

os
te

rs

FRI-600
Effect of Soft Tissue Corrections on Trabecular Bone Score (TBS) in 
Women and Men with Type 2 Diabetes: A Rising Tide Floats All Boats 
*Patrick Martineau1, William Leslie2, Lisa Lix2, John Schousboe3, Didier Hans4. 
1University of Manitoba/Harvard Medical School, Canada, 2University of 
Manitoba, Canada, 3Park Nicollet Clinic & HealthPartners Institute, Minneapolis, 
US/University of Minnesota, United States, 4Center of Bone Diseases, Bone and 
Joints Department, Lausanne University Hospital & University of Lausanne, 
Lausanne, Sw, Lausanne, Switzerland, Switzerland

Introduction: Lumbar spine TBS from DXA scans is clinically useful for fracture risk 
assessment and is of particular interest in type 2 diabetes (T2D). Unadjusted TBS (TBSraw) 
is degraded by increasing abdominal soft tissue thickness (STT). The current commercial 
version of TBS (TBSv3) uses a tissue correction based upon body mass index (BMI). A beta 
version of TBS (TBSth) corrects for tissue using abdominal STT obtained from the DXA 
device and this improves performance of TBS for fracture prediction. Abdominal adiposity 
is a feature of T2D and may affect TBS measurements.Aim: To assess the effects of BMI and 
STT on TBSraw, TBSv3 and TBSth in women and men with versus without T2D.Methods: 
Using a clinical registry of all DXA results for Manitoba, Canada, we identified women and 
men age >40 years, BMI 15-37 kg/m2, with baseline DXA (GE Prodigy and iDXA). Spine 
DXA scans were processed for TBSraw, TBSv3 and TBSth. Diagnosed T2D, incident major 
osteoporotic fracture and incident hip fracture were obtained from health services records. 
Analysis of covariance was used to estimate the effect of T2D on TBS measurements (ab-
solute difference, with versus without T2D) sequentially adjusted for age and scanner (base 
model), BMI and STT. Fracture risk discrimination from TBS measurements was assessed 
using the c-statistic. Cox regression was used to test for 2-way interactions between TBS 
measurements and T2D, adjusted for baseline risk (FRAX with BMD).Results: We included 
44,436 women without and 3,619 with T2D (mean age 63.5 vs 66.6 years), 4,172 men with-
out and 875 with T2D (mean age 63.5 vs 66.6 years). Mean BMI and STT were significantly 
greater in women and men with T2D (all p<0.001). TBSraw was significantly reduced in 
women and men with T2D in the base model, but was slightly greater following BMI and 
STT adjustment. TBSv3 was significantly reduced for women (but not men) with T2D in the 
base model, and was similar following BMI and STT adjustment. TBSth was significantly 
greater for women and men with T2D in the base model, and similar following BMI and 
STT adjustment. c-statistics for incident fracture were greater for TBSth than TBSraw and 
TBSv3 in most subgroups. No significant interaction between TBS measurements and T2D 
was seen.Conclusion: Greater STT in T2D seems to explain previously reported lower TBS 
measurements. The new TBSth algorithm with STT-based correction improves fracture risk 
prediction overall and more accurately measures TBS in T2D.

Disclosures: Patrick Martineau, None

FRI-631
Five-fold Increased Atypical Femur Fracture Risk Among North American 
Asians is Similar Across Asian Ethnic Subgroups and Is Not Explained by 
Confounding Variables *Annette Adams1, Bonnie Li1, Denison Ryan1, Richard 
Dell1, Erik Geiger2, Dennis Black2. 1Kaiser Permanente Southern California, 
United States, 2University of California, San Francisco, United States

Several studies in North America have suggested that women of Asian ancestry are 
at 5 to 10 times higher risk for atypical femur fractures (AFF) than women of other races. 
However, it is unknown if this increased risk can be accounted for by differing treatment 
duration, age, or other potential confounders, such as bone mineral density (BMD) or phys-
ical stature (height and weight).We assembled a cohort of 197,103 women aged ≥50 years 
who were members of Kaiser Permanente Southern California (KPSC) during the period 
1/1/07-12/31/2017 and who had >=1 prescription for any osteoporosis medication. Two 
expert reviewers independently evaluated all available radiographs for ICD-coded subtro-
chanteric or femoral shaft fractures that occurred during the study period using ASBMR 
2014 criteria to identify AFFs. Information on age, height, weight, BP use duration, gluco-
corticoid use duration, initial BMD, smoking, and fracture history were extracted from the 
electronic health record and assessed as potential confounders of the relationship between 
Asian race and AFF risk using time-dependent Cox model methods.Of a total of 272 AFFs 
in the cohort, 130 (48%) occurred in Asians, for an unadjusted hazard ratio (HR) of 5.4 (95% 
CI: 4.1-7.1) for Asian vs. Caucasian race. Important covariables were similarly distributed 
in Asians and non-Asians. Analyses stratified by race found that risk factors including BP 
duration, age, and fracture history had similar predictive values for AFF risk in both Asians 
and non-Asians. After full multivariable adjustment, Asian race was only mildly attenuated 
and remained strongly and independently predictive of AFF (HR 4.9; 95% CI: 3.6-6.6).
To further explore this relationship, we assessed the incidence of AFF within the largest 

(self-identified) ethnic subgroups in the Asian KPSC population. We found AFF incidence 
per 10,000 person-years to be similarly elevated among women of Filipino (6.4; 44 AFFs), 
Chinese (7.9; 22 AFF), Japanese (4.6; 10 AFF), and Vietnamese (10.3; 14 AFF) ethnicity, 
compared to an incidence of 1.0/10,000 person-years (142 AFF) among non-Asian women.
We conclude that AFF risk is similarly elevated in Asians among all ethnic subgroups. Fur-
thermore, no confounding factors, including duration of BP use, explained the increased 
AFF risk among Asians. It is important that other potential factors that may explain this 
increased risk, such as femoral geometry or genetic factors, be systematically studied.

Disclosures: Annette Adams, None

FRI-632
Risk of osteoporosis with non-vitamin K antagonist oral anticoagulant vs. 
warfarin among patients with atrial fibrillation: a real-world nationwide 
propensity score-matched cohort study *Huei-Kai Huang1, Carol Chiung-Hui 
Peng2, Shu-Man Lin3, Pin-Sung Liu4, Ching-Hui Loh4, Jin-Yi Hsu5. 1Department 
of Family Medicine, Buddhist Tzu Chi General Hospital, Taiwan, Province 
of China, 2Department of Internal Medicine, University of Maryland Medical 
Center Midtown Campus, United States, 3Department of Physical Medicine and 
Rehabilitation, Buddhist Tzu Chi General Hospital, Taiwan, Province of China, 
4Center for Aging and Health, Buddhist Tzu Chi General Hospital, Taiwan, 
Province of China, 5Department of Neurology, Buddhist Tzu Chi General 
Hospital, Taiwan, Province of China

Purpose:Oral anticoagulants (OACs) are commonly prescribed for stroke prevention in 
patients with atrial fibrillation (AF). As OACs are usually prescribed to older patients who 
are vulnerable to both AF and osteoporosis, clinical concerns about the effects of warfarin 
and non-vitamin K antagonist OACs (NOACs) on osteoporosis risks are critically import-
ant. To date, evidence regarding the risks of osteoporosis between NOACs and warfarin are 
scarce. Our study aimed to compare the risks of osteoporosis in patients with AF treated with 
NOACs and those treated with warfarin.Methods:A real-world nationwide cohort study was 
conducted using the Taiwan National Health Insurance Research Database. Patients aged 
>20 years in Taiwan with newly diagnosed AF and treated with NOAC or warfarin between 
2012 and 2015 were included. Patients who received NOAC were subcategorized into ri-
varoxaban, dabigatran, and apixaban subgroups. Propensity score matching was performed 
for each head-to-head comparison to balance the confounders. Hazard ratios (HRs) for the 
risks of osteoporosis were calculated using Cox proportional hazards regression models.
Results:After matching, 17142 patients were included, with 8571 each in NOAC and war-
farin cohorts. The mean follow-up time was 2.1 years. NOAC was associated with lower 
risks of osteoporosis than warfarin in patients with AF (adjusted HR [aHR] = 0.77, 95% 
CI: 0.64–0.92, p = 0.004). A dose-effect relationship was noted; the aHRs in patients with 
OAC treatment duration of 90–180, 181–365, and >365 days were 1.11 (95% CI: 0.78–1.58, 
p = 0.563), 0.82 (95% CI: 0.59–1.13, p = 0.215), and 0.66 (95% CI: 0.50–0.88, p= 0.004), 
respectively. Sub-analyses revealed that the significantly decreased risk of osteoporosis was 
observed only in the rivaroxaban (aHR = 0.69, 95% CI: 0.56–0.84, p < 0.001) and apixaban 
(aHR = 0.51, 95% CI: 0.29–0.88, p = 0.016) groups and not in the dabigatran group (aHR = 
0.96, 95% CI: 0.79–1.16, p = 0.668). Sex- and age-stratified analyses revealed that such an 
effect was only observed in females and older patients. All sensitivity analyses had similar 
results and further strengthened our study findings.Conclusion:NOAC was significantly as-
sociated with decreased risks of osteoporosis compared with warfarin in patients with AF. 
The lower risk of osteoporosis in these patients was particularly observed in females, older 
patients, those receiving rivaroxaban and apixaban, and those with long-term OAC use.

Disclosures: Huei-Kai Huang, None



102

FRI-633 ASBMR 2019 Annual Meeting

FRI-633
Type 2 Diabetes Mellitus and the risk of osteoporotic vertebral fractures: 
a meta-analysis of summary and individual participant data from 852,705 
individuals *Fjorda Koromani1, Ling Oei1, Katerina Trajanoska1, Josje 
Schoufour1, Taulant Muka1, Oscar Franco1, Arfan Ikram1, Carola Zillikens1, 
Andre Uitterlinden1, Gabriel Krestin1, Edwin Oei1, Fernando Rivadeneira1, 
Enisa Shevroja2, Olivier Lamy2, Didier Hans2, Tassos Anastassiades3, William 
Leslie3, Robert Josse4, Jerilynn Prior4, Stephanie Kaiser5, David Goltzman6, 
Brian Lentle7, Robert Josse8, Jerilynn Prior8, Eugene McCloskey9. 1Erasmus 
MC, Netherlands, 2Lausanne University Hospital, Switzerland, 3University of 
Manitoba, Canada, 4University of Toronto, Netherlands, 5Dalhousie University, 
Canada, 6McGill University, Canada, 7University of British Columbia, Canada, 
8University of Toronto, Canada, 911The Mellanby Centre for Bone Research, 
University of Sheffield, Netherlands

Skeletal complications among individuals with type 2 Diabetes Mellitus (T2DM) pres-
ent as increased risk of hip and non-vertebral fractures (NVF), despite similar or higher 
levels of areal bone mineral density (BMD), compared with healthy individuals. Studies 
on vertebral fracture (VF) risk among individuals with T2DM remain inconclusive. Per-
sons with fragility fractures such as VF might be considered for anti-osteoporotic treatment 
without further risk assessment. We aimed to assess whether individuals with T2DM are at 
increased risk of VF and further, to estimate the risk of NVF and mortality among individu-
als with both prevalent VF and T2DM as compared to those with either T2DM or VF alone. 
Methods: A systematic PubMed search up to February 26, 2019 was performed, comprising 
studies that investigated the relationship between T2DM and VF. Cohorts providing indi-
vidual-participant data (IPD) were also included. We first examined the association between 
T2DM and prevalent as well as incident VF in each cohort with IPD, and then pulled it 
with the summary data from the published studies in a random effects meta-analysis.Then, 
in the IPD cohorts we analyzed the risk of NVF and mortality in individuals with T2DM 
and VF, by multivariate Cox-regression models, during a maximum follow up of 23 years. 
Results: The meta-analysis included fifteen studies and comprised 852,705 men and women. 
In individuals with T2DM, we observed lower risk of prevalent (OR= 0.84; 95% CI 0.74-
0.95; I2=0.0%, phet=0.5) but increased risk of incident VF (OR=1.35, 95% CI 1.27-1.44; 
I2=0.6%, phet=0.4). Risk of NVF was higher in individuals with both T2DM and preva-
lent VF than healthy individuals (HR=2.42, 95% CI 1.86- 3.15), than individuals with VF 
(HR=1.73, 95% CI 1.32- 2.27) or T2DM (HR=1.94, 95% CI 1.46- 2.59) alone, independent 
of BMD. We observed increased mortality affecting individuals with both T2DM and VF 
compared to healthy individuals (HR=2.11, 95% CI 1.72-2.59) and VF alone (HR=1.84, 
95% CI 1.49- 2.28) and borderline increased compared to individuals with T2DM alone 
(HR=1.23, 95% CI 0.99- 1.52).In conclusion, in this largest meta-analysis to date investi-
gating risk of VF in individuals with T2DM, we showed for the first time convincingly that 
they are at increased risk of acquiring VF. Further, individuals with both VF and T2DM were 
at increased risk of incident NVF independent of BMD levels. These findings suggest that 
individuals with T2DM might benefit from screening for VF.

Disclosures: Fjorda Koromani, None

FRI-634
Positive effects of low LDL-C and statins on bone mineral density: 
an integrated epidemiological observation analysis and Mendelian 
Randomization study *Hoi-Yee Gloria Li1, Ching-Lung Cheung1, Philip Chun-
Ming Au1, Kathryn Choon-Beng Tan1, Ian Chi-Kei Wong1, Pak-Chung Sham1. 
1The University of Hong Kong, Hong Kong

Low-density lipoprotein cholesterol (LDL-C) is suggested to play a role in osteoporosis 
but its association with bone metabolism remains unclear. Effects of LDL-C-lowering drugs 
on bone are also controversial. In this study, we aim to determine whether LDL-C is linked 
causally to BMD and assess the effects of LDL-C-lowering drugs on BMD. We conducted 
epidemiological observation analyses in US representative cohort NHANES III (N=3,638) 
and Hong Kong Osteoporosis Study (HKOS; N=1,128) to examine the association between 
blood lipid levels and BMD. We also performed two-sample Mendelian Randomization 
(MR) to infer causality between LDL-C and BMD, with the use of genetic data from GWAS 
of blood lipids (N=188,577), total body BMD (TB-BMD) (N=66,628) and estimated BMD 
(eBMD) (N=142,487). Genetic proxies for LDL-C-lowering drugs were used to examine the 
drugs’ effects on BMD. In NHANES III cohort, each SD decrease in LDL-C was associated 
with 0.045 SD increase in femoral neck BMD (95% CI: 0.009 to 0.081; P=0.015). A similar 
increase in BMD was observed in HKOS at femoral neck and lumbar spine. In MR analysis, 
decrease in genetically predicted LDL-C was associated with increase in TB-BMD [esti-
mate per SD decrease, 0.038 (95% CI: 0.002 to 0.074); P=0.038] and eBMD [0.076 (0.042 
to 0.111); P=1.20x10-5]. Reduction of TB-BMD was causally associated with increased 
LDL-C [0.035 (0.033 to 0.066); P=0.034]. Statins’ LDL-C-lowering proxies were associated 
with increased TB-BMD [0.18 (0.044 to 0.316); P=9.600x10-3] and eBMD [0.143 (0.062 
to 0.223); P=5.165x10-4]. In summary, negative causal association exists between LDL-C 
level and BMD. Statins’ LDL-C-lowering effect increases BMD, suggesting its protective 
effect on bone.

Disclosures: Hoi-Yee Gloria Li, None

FRI-637
Cardiovascular events in a population-based observational cohort of 
bisphosphonate users and untreated control subjects linked to BMD and 
comorbidity information *Alexander Rodriguez1, Peter Ebeling1, Martin Ernst2, 
Mads Nybo3, Pernille Hermann3, Daniel Prieto-Alhambra4, Bo Abrahamsen5. 
1Monash University, Australia, 2University of Southern Denmark, Denmark, 
3Odense University Hospital, Denmark, 4University of Oxford, United Kingdom, 
5University of Southern Denmark; Holbæk Hospital, Denmark

BackgroundThe relationship between bisphosphonate (BP) use and cardiovascular 
(CV) events is complex, with the potential for increased risk of heart failure and atrial fibril-
lation, yet also reports of a lower risk of myocardial infarction. Critically, low BMD is in 
itself associated with increased CV risk so information about CV risk factors and BMD is 
crucial when interpreting observational cohorts in individuals with osteoporosis. Partici-
pants and methodsIndividuals aged >45 years who had areal Bone Mineral Density (aBMD) 
assessed by dual-energy x-ray absorptiometry [DXA] in a single uptake area from 1 January 
2003 to 31 December 2014 were included. Individuals were considered BP users for the 
purpose of this analysis if the filled at least one prescription for oral BP within two years of 
their aBMD assessment. OutcomesClinical information on demographics, anthropometry, 
renal function, prior fractures, Charlson co-morbidity index, prescription history and hospi-
talisations were obtained from local and national registers. Cox-proportional hazard models 
[95% confidence interval (CI)] were fitted to determine the risk of any CV event requiring 
hospitalisation and cause-specific CV hospitalisations associated with BP use controlling 
for age, sex and aBMD compared with non-users. Results5,643 BP users (women, 4564 
[80.9%]) were identified where the median age was 69 years [62-77] and BMI was 25.9kg/
m2 [23.0, 29.3]. Alendronate accounted for 96% of oral BP prescriptions. Non-users who 
were significantly younger but had similar BMI and gender distribution [Table 1]. On surviv-
al analysis, BP was associated with an approximate 29% reduced risk of CV events (hazard 
ratio=0.71 [0.65, 0.76]). Hospitalisation for atrial fibrillation (0.52 [0.46, 0.59]); heart fail-
ure (0.51 [0.43, 0.60]); myocardial infarction (0.58 [0.46, 0.72]); cardiac arrhythmias (0.45 
[0.38, 0.58]); stroke (0.53 [0.45, 0.61]); atherosclerotic vascular disease (0.51 [0.41, 0.63]); 
aneurysms (0.51 [0.45, 0.59]) and peripheral artery disease (0.81 [0.63, 1.04]) all showed 
lower risks. ConclusionIn this preliminary report, BP user had a lower age, BMD and co-
morbidity adjusted risk of CV hospitalisations. A propensity-score matched sub-analysis of 
this cohort is underway.

Disclosures: Alexander Rodriguez, None
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FRI-639
The Pattern of Incident Fractures in Patients with Type 2 Diabetes Mellitus 
*Cindy Sarodnik1, Nicklas Rasmussen2, Sandrine Bours3, Nicolaas Schaper4, 
Frank de Vries5, Peter Vestergaard6, Joop van den Bergh7, Annemariek Driessen8. 
1NUTRIM Research School, Maastricht University, Maastricht, The Netherlands, 
Netherlands, 2Steno Diabetes Center North Jutland, Aalborg University Hospital, 
Aalborg, Denmark, Denmark, 3Department of Internal Medicine, Subdivision 
Rheumatology, Maastricht University Medical Centre+, CAPHRI Research 
School, Maastricht University, Maastricht, The Netherlands, Netherlands, 
4NUTRIM Research School, Maastricht University, Department of Internal 
Medicine, Subdivision Endocrinology, Maastricht University Medical Centre+, 
Maastricht, The Netherlands, Netherlands, 5Utrecht University, Department 
of Pharmaceutical Sciences, Division of Pharmacoepidemiology & Clinical 
Pharmacology, Utrecht, the Netherlands, Netherlands, 6Steno Diabetes Center 
North Jutland, Department of Endocrinology, Aalborg University Hospital, 
Aalborg, Denkmark, Denmark, 7NUTRIM Research School, Department of 
Internal Medicine, Maastricht University Medical Centre+, Department of 
Internal Medicine, VieCuri Medical Center, Venlo, the Netherlands, University 
Hasselt, Biomedical Research Institute, Hasselt, Belgium, Netherlands, 
8NUTRIM Research School, Maastricht University, Department of Internal 
Medicine, Cardiovascular Research Institute Maastricht, and Department of 
Clinical Pharmacy and Toxicology, Maastricht University Medical Centre+, 
Maastricht, The Netherlands, Netherlands

Aim: Type 2 diabetes mellitus (T2DM) is associated with a metabolic bone disease. 
Our aim was to determine whether T2DM patients have a propensity to fracture in different 
anatomical regions compared to non-diabetic subjects and if this fracture pattern is related 
to microvascular complications. Methods: Data of one of world’s largest primary care data-
bases, the UK Clinical Practice research datalink (CPRD) was analysed (1987 – 2017). All 
subjects aged ≥ 30 years, with a diagnosis code of T2DM and using non-insulin anti-dia-
betic medication were followed from their first prescription (index date) until end of data 
collection or death. This resulted in 124,328 patients with T2DM and 124,328 age- (mean: 
62.9 years) and sex- (43.8% women) matched controls. We used the incidence rates (IRs) 
to calculate incidence rate ratios (IRRs) of different fracture types during the study period. 
Subgroup analyses were performed based on the absence or presence of neuropathy (n=942), 
retinopathy (n=7816) and nephropathy (n=37,912) at index date. Results: The IRs of several 
extremity fractures were significantly higher in patients with T2DM: IRs were higher for an-
kle, foot, humerus and tibia/fibula fractures. In contrast, the IRs were lower for any fracture, 
major osteoporotic fracture (MOF), clavicle, radius/ulna, vertebral and other fractures. In 
sub analysis, the IRs were higher in patients with neuropathy for any fracture, MOF, pelvis 
and radius/ulna fractures. The IRs were higher in patients with retinopathy for MOF, verte-
bral and other fractures. In patients with nephropathy the IRs were higher for any fracture, 
MOF, femur, hip, humerus, pelvis, radius/ulna, vertebral and other fractures. Results are 
shown in table 1. Conclusion: This prospective study, performed in a well-defined primary 
care T2DM cohort, indicates that fracture incidence differs per fracture location in patients 
with T2DM as compared to controls. In addition, the presence of microvascular complica-
tions, especially neuropathy, was associated with higher IRs for certain fracture types.

Disclosures: Cindy Sarodnik, None

FRI-640
The Risk of Hip and Non-Vertebral Fractures in Parkinson’s Disease: 
A Systematic Review and Meta-Analysis *Marian Schini1, Tatiane Vilaca1, 
Richard Eastell1, Susan Harnan2, Anthea Sutton2, Edith Poku2, Steve Cummings3. 
1Academic Unit of Bone Metabolism, The University of Sheffield, UK, United 
Kingdom, 2School of Health and Related Research, The University of Sheffield, 
UK, United Kingdom, 3University of California, San Francisco, United States

Parkinson’s disease (PD) is a neurodegenerative disorder that is more prevalent in old-
er individuals. Previous studies have suggested that PD patients have an increased risk of 
fractures compared to the general population, mainly due to falls. However, the risk has not 
been fully assessed. To assess the impact of PD on the risk of hip and non-vertebral fractures, 
we conducted a systematic review and meta-analysis.Methods: Comprehensive searches of 
three key bibliographic databases (Medline, Embase and Cochrane) were conducted to iden-
tify reviews and primary studies relating to the risk of fractures in patients with PD. An 
initial search (December 2017) was conducted to identify relevant systematic reviews as 
a source of primary data. Further focused searches were undertaken to identify additional 
primary studies published since the most recent systematic review conducted their searches 
on hip fractures. The searches for primary studies were performed in March 2018 with an 
update in 2019 (Medline only) and supplemented with additional search techniques. Search 
terms were based around Parkinson’s disease and fractures. We selected observational stud-
ies with data on the risk of fractures in adults with PD compared to controls without a di-
agnosis for this disorder. Study quality was assessed using the Newcastle Ottawa Scale. We 
used the random-effects model to pool the results.Results: Seventeen independent studies 
(14 cohorts and 3 case-controls), that involved 2,337,184 participants were included in the 
hip fracture analysis. Nine studies (all cohorts), that involved 1,363,910 people were includ-
ed in the non-vertebral fracture analysis. Study quality was judged to be moderate to good. 
Overall, PD patients have an increased risk for both hip fractures (RR 2.40, 95% CI 2.04 to 
2.82) and non-vertebral fractures (RR 1.80, 95% CI 1.60 to 2.01) compared to controls. The 
relative risk for hip fractures is higher in men (RR 2.93, 95% CI 2.05 to 4.18) than in women 
(RR 1.81, 95% CI 1.61 to 2.04). There were no effects of the study design, geographical 
region, or criteria for diagnosing Parkinson’s disease on the hip fracture rate.Conclusions: 
There is an increase in the risk of hip and non-vertebral fractures in patients with Parkinson’s 
disease, with male patients with PD being more at risk of hip fractures than female patients.

Disclosures: Marian Schini, None

FRI-641
Differential Risk of Fracture Attributable to Type 2 Diabetes Mellitus 
According to Skeletal Site *John Schousboe1, Suzanne Morin2, Patrick 
Martineau3, Lisa Lix4, William Leslie4. 1Park Nicollet Clinic and HealthPartners 
Institute, United States, 2Research Institute of the McGill University Health 
Centre, Canada, 3University of Manitoba and Harvard University, Canada, 
4University of Manitoba, Canada

Background: Bone quality is impaired in different ways amongst those with type 2 di-
abetes mellitus (T2DM) compared to age-matched post-menopausal women and older men. 
T2DM patients have higher bone mineral density (BMD) and lower bone turnover, but may 
be at higher risk for falls and have greater accumulation of advanced glycation end products 
that may impair bone toughness. These factors could predispose to fractures more strongly 
associated with falls (e.g. hip fracture) compared to fractures less strongly associated with 
falls (e.g. vertebral fracture).Objective: To determine if the associations of T2DM with prev-
alent and incident vertebral fractures are as strong as they are for non-vertebral fractures.
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Methods: Amongst 9594 individuals (mean [SD] age 76 [6.8] years, 93.8% female, 1185 
with diagnosed T2DM), who had vertebral fracture assessment (VFA) imaging with a BMD 
test (2010-2016), we estimated odds ratios (ORs) for vertebral fracture on VFA images and 
prevalent clinical fracture (diagnosed before the BMD test) at different skeletal sites in those 
with compared to those without T2DM using logistic regression models. Amongst 80238 
individuals (mean [SD] age 64.4 [11.1] years, 89.8% female, 8676 with diagnosed T2DM) 
with a baseline BMD test (1996-2016), we estimated hazard ratios (HRs) for incident clin-
ical fracture at different skeletal sites in those with compared to those without T2DM using 
Cox proportional hazards models over a mean (sd) 8.4 (5.0) year follow-up period.Results: 
Adjusted for age and sex, neither prevalent vertebral fracture on VFA images nor prevalent 
clinical vertebral fracture were associated with T2DM, whereas ORs were significantly in-
creased for prevalent hip, ankle, and non-vertebral fractures (Table). After multivariable ad-
justment, only prevalent hip fracture remained associated with T2DM use. Adjusted for age 
and sex, T2DM did not predict incident clinical vertebral fractures but did predict incident 
hip, ankle, and non-vertebral fractures. After multivariable adjustment, T2DM was weakly 
associated with incident clinical vertebral fracture but the association of T2DM with incident 
hip fracture remained stronger.Conclusion: T2DM is a stronger risk factor for hip fracture 
than for vertebral fractures (both prevalent and incident). Further research is warranted to de-
termine if the known differences in falls and/or bone quality between T2DM and age-related 
osteoporosis account for these differential associations.

Disclosures: John Schousboe, None

FRI-642
Associations of Clinically Unrecognized vs Clinically Recognized Vertebral 
Fracture with Subsequent Mortality *John Schousboe 1, Lisa Lix2, William 
Leslie2, Suzanne Morin3. 1Park Nicollet Clinic and HealthPartners Institute, 
United States, 2University of Manitoba, Canada, 3Research Institute of the 
McGill University Health Centre, Canada

Background: Previous studies about the association of prevalent vertebral fracture with 
mortality have yielded conflicting results and have not estimated that association in the 
subset of those with vertebral fractures that were not clinically recognized. Our aims were 
to estimate the association of clinically unrecognized vertebral fracture identified on bone 
density lateral spine vertebral fracture assessment (VFA) images with all-cause mortality 
and compare this with the association of prevalent clinical vertebral fracture with mortality.
Methods: 9,679 postmenopausal women and older men in the Manitoba Bone Density Da-
tabase program had VFA images at the time of a bone density test between 2010 and 2015. 
Prevalent clinical vertebral fractures were identified in 320 (3.3%) in provincial medical 
records a mean (SD) of 10.3 (8.5) years prior to index DXA, and time since prior fracture 
was calculated as the time between date of diagnosis and index DXA-VFA date. Previously 
unrecognized vertebral fractures (no relevant claims since 1987) were identified in an addi-
tional 1376 (14.2%) by DXA-VFA using a modified ABQ method. Mortality was identified 
in provincial Vital Statistics files over a mean follow-up of 2.8 (SD 1.7) years from the index 
DXA-VFA date. Cox proportional hazards models were used to estimate the associations of 

prevalent clinical vertebral fracture and clinically unrecognized vertebral fracture on VFA 
with mortality, adjusted for age, sex, comorbidity, and other covariates (see Table).Results: 
The mean age of the study population was 76 (SD 6.9) years, 93.8% were female, and 46.9% 
had a high level of comorbidity (Aggregated Diagnosis Groups score ≥6). Prevalent clinical 
vertebral fracture was associated with mortality even after multivariable adjustment and this 
association remained strong 10 years beyond their occurrence (Table). Prevalent clinically 
unrecognized vertebral fracture on VFA had a much weaker association with mortality that 
was not quite statistically significant.Conclusions: Clinically undiagnosed vertebral frac-
tures on VFA have a weak association with mortality that may be explained by the presence 
of comorbidity. In contrast, clinically recognized vertebral fractures have a long-term impact 
on mortality, after accounting for comorbid conditions and other confounders. How vertebral 
fractures adversely affect long-term health status that in turn predisposes to premature mor-
tality requires further investigation.

Disclosures: John Schousboe , None

FRI-643
Effect of Time Since Prior Fracture on Mortality at the Time of Clinical 
Assessment: A Registry-Based Cohort Study *John Schousboe1, Suzanne 
Morin2, Patrick Martineau3, Lisa Lix4, William Leslie4. 1Park Nicollet Clinic 
and HealthPartners Institute, United States, 2Research Institute of the McGill 
University Health Centre, Canada, 3University of Manitoba and Harvard 
University, Canada, 4University of Manitoba, Canada

BACKGROUND: Mortality risk increases following most types of fracture. In routine 
clinical practice, patients with a prior fracture seen for fracture risk assessment with DXA 
are “survivors” and whether they remain at increased mortality risk from the prior fracture 
is unknown. This has potential implications for clinical risk assessment.OBJECTIVE: To 
test the association between prior fracture and subsequent all-cause mortality, stratified by 
time since fracture, in patients undergoing baseline bone mineral density (BMD) measure-
ment.METHODS: We conducted a BMD registry-based cohort study and linked to popula-
tion-based health services data for the Province of Manitoba, Canada. We identified women 
and men age 40 years or older with at least 10 years of prior healthcare coverage (median 35 
years, IQR 29-40) undergoing baseline BMD assessment (1996-2016) and ascertained prior 
fracture codes since 1987 and subsequent mortality to 2017. Time since prior fracture was 
calculated as the time between the clinical encounter for the fracture (from health services 
data) and the BMD assessment (index date). Cox proportional hazards models estimated 
hazard ratios (HR) for all-cause mortality in those with compared to those without prior 
fracture adjusted for (1) age and sex, and (2) age, sex, comorbid medical conditions and 
other baseline covariates (see Table). Analyses were stratified by time since prior fracture.
RESULTS: The study cohort consisted of 74,474 individuals (mean age 65 years, 90% fe-
male). During median follow up 9 years (IQR 5-13), we ascertained 14,923 deaths. Except 
for forearm fractures, all other fractures sites were associated with increased mortality com-
pared to those without prior fracture, even after multivariable adjustment. Excess mortality 
risk tended to decline slightly with increasing time since major osteoporotic fracture and 
was no longer significant >10 years after vertebral fracture. However, the excess mortality 
persisted >10 years and did not change with increasing time following prior hip or humerus 
fracture.CONCLUSIONS: Prior fractures are associated with increased long-term mortality 
in patients surviving to undergo baseline BMD. Notably, excess mortality risk does not de-
cline with increasing time since prior hip or humerus fractures, after accounting for comor-
bid medical conditions and other mortality causes. Fracture prevention may have important 
long-term benefits preserving health status and life expectancy.
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FRI-644
Real-World Outcomes and Imminent Fractures After Index Fragility 
Fracture: A Population Study *Jonathan D Adachi1, Jacques P Brown2, Emil 
H Schemitsch3, Jean-Eric Tarride4, Ponda Motsepe-Ditshego5, Natasha Burke5, 
Stephen M Colgan5, Lubomira Slatkovska5. 1St Joseph’s Healthcare, McMaster 
University, Canada, Canada, 2CHU de Québec (CHUL) Research Centre, Laval 
University, Canada, Canada, 3Division of Orthopaedics, Department of Surgery, 
Western University, Canada, Canada, 4Department of Health Research Methods, 
Evidence and Impact (HEI), McMaster University, Canada, 5Amgen Canada Inc, 
Canada

Objective: To describe real-world outcomes and the imminent nature of subsequent 
fractures after an index fragility fracture in elderly patients, in a large health system during 
the years 2011–2017.Methods: This retrospective observational study used de-identified 
health services data generated from multiple linked databases in the publicly funded health-
care system in Ontario, Canada. The cohort included patients aged >=66 years with an index 
fragility fracture identified between 2011–2015 using ICD-10 codes from hospital admis-
sions, emergency and ambulatory care. Subsequent fragility fractures were examined until 
the end of follow-up (2017). Initial and revision fracture-related surgeries were assessed 
from the time of the index event until the end of follow-up, and surgery-related complica-
tions were assessed up to 30 days after the index event in those who underwent the initial 
surgery. Mortality was assessed at 1-year post-index event.Results: The cohort consisted of 
115,776 patients (72.3% female) with an index fragility fracture and mean age (SD) of 80.4 
(8.3) years. 28.3% of the cohort received OP treatment <=1 year prior to the index event. 
Index fractures occurred most commonly at the hip (27.3%), wrist (15.4%) and clavicle/ribs/
sternum (12.6%), and 67.6% of the index events were major osteoporotic fractures. 2nd and 
3rd fractures (any type) occurred in 17.8% and 3.6% of patients at a median time (interquar-
tile range [IQR]) of 555 (236–955) and 283 (94–588) days, respectively. Hip fracture was 
the most common 2nd fracture, occurring in 27.8% of patients with a 2nd fracture. 38.8% 
of all patients underwent an initial surgery after the index event, of which 7.8% had revision 
surgeries and 19.7% experienced surgery-related complications. 15.9% of all patients died 
within 1-year post index event. Index fracture types associated with the highest proportion of 
patients undergoing initial surgery (91.1%, 80.6%, or 43.3%) or experiencing death (26.2%, 
21.9%, or 19.8%) were hip, femur, or multisite (respectively).Conclusions: This study found 
that half of patients who incurred a 2nd fracture, experienced the 2nd fracture within 1.5 
years. The median time to a 3rd fracture was even shorter (<1 year), highlighting the impor-
tance of rapid screening and initiation of effective treatment after occurrence of a fragility 
fracture. Hip fracture was found to be the most common index and 2nd fracture type; also, 
most commonly associated with death.

Disclosures: Jonathan D Adachi, Eli Lilly, Consultant, BMS, Grant/Research Support, 
Amgen, Grant/Research Support, Pfizer, Grant/Research Support, Amgen, Consultant, 
Amgen, Speakers’ Bureau

FRI-687
REAL-WORLD OUTCOMES AND COST OF MANAGEMENT OF 
OSTEOPOROTIC FRACTURES IN ONTARIO, CANADA *Jean-Eric 
Tarride1, Johnathan D Adachi2, Jacques P Brown3, Emil H Schemitsch4, Ponda 
Motsepe-Ditshego5, Stephen M Colgan5, Natasha Burke5. 1Department of Health 
Research Methods, Evidence and Impact (HEI), McMaster University, Canada, 
Canada, 2St Joseph’s Healthcare, McMaster University, Canada, Canada, 3CHU 
de Québec (CHUL) Research Centre, Laval University, Canada, Canada, 
4Division of Orthopaedics, Department of Surgery, Western University, Canada, 
Canada, 5Amgen Canada Inc, Canada

OBJECTIVES: Osteoporotic fractures are associated with pain, disability, and mortal-
ity, with corresponding healthcare implications. The study objectives were to describe the 

incidence and real-world costs associated with the management of primary fragility frac-
tures in patients over 65 years of age in Ontario, Canada.METHODS: Institute for Clinical 
Evaluative Sciences datasets were used to identify patients with a primary fragility fracture 
based on ICD-diagnostic codes for hospital admissions, emergency, and ambulatory care. 
Patients were included in the study cohort if they had a primary event between January 1, 
2011 and March 31, 2015, and were followed through subsequent years (up to a maximum 
date of March 31, 2017). Costs were expressed in 2017 CAD.RESULTS: The total number 
of primary fragility fractures was 25,154 in 2011 and increased to 28,892 in 2015, represent-
ing a 5-year average incidence rate of 15.7 per 1,000 persons over the age of 65. Mean age 
at primary event was 80.4. Mean annual healthcare costs per patient one year post-primary 
event were $39,089 (SD $43,272). Hip was the most common fracture site (27%) while fe-
mur fracture was the most costly to manage ($66,166/patient/year).Hospitalizations and care 
services (continuing, home, and long-term) comprised the largest cost categories in the first 
year post-primary event (37% and 31%, respectively), while prescription drug costs were 
the smallest (5%). While costs decreased over time, mean costs up to five years post-primary 
event remained high (>$10,000/patient). Costs increased with patient age and number of 
comorbidities.CONCLUSIONS: Fragility fractures incur a substantial economic burden and 
the number of fractures is increasing. Total healthcare costs to manage the study cohort in the 
first year post-primary event were estimated at ~$1B in Ontario. Further research is required 
to determine appropriate treatment of osteoporotic fracture patients and prevention methods 
to decrease the burden of fractures on society.

Disclosures: Jean-Eric Tarride, Amgen Canada Inc, Consultant

FRI-688
True costs of patient management over 18 months following a hip, vertebral, 
distal radius, or proximal humerus fragility fracture in France – Results 
from the ICUROS Study *Astrid Coassy1, Hervé Locrelle1, Thierry Thomas1, 
Axel Svedbom2, Roland Chapurlat3, Bernard Cortet4, Patrice Fardellone5, Orcel 
Philippe6, Christian Roux7, John Kanis8. 1INSERM U1059 - Université de 
Lyon, CHU de St-Etienne, France, 2Mapi, Sweden, 3INSERM Research Unit 
1033–Université de Lyon, Hospices Civils de Lyon, France, 4CHU de Lille, 
France, 5CHU Amiens-Picardie, France, 6Hôpitaux Universitaires Saint-Louis-
Lariboisière-Fernand-Widal, AP–HP - Inserm UMR132 BIOSCAR, Université 
Paris Diderot, France, 7Hôpital Cochin, AP-HP - INSERM U1153, Université 
Paris Descartes, France, 8Centre for Metabolic Bone Diseases, University of 
Sheffield Medical School, United Kingdom

Introduction:This prospective observational study assessed the costs related to patient 
management over the 18-months period following the event of a hip, vertebral, humeral or 
wrist fracture in France.Methods:Individuals aged ≥ 50 years old with the diagnosis of a 
fragility fracture in six French University Hospitals were enrolled in the International Costs 
and Utilities Related to Osteoporotic Fractures Study (ICUROS). All resources used over 
the defined period and related to fracture and the underlying osteoporosis management were 
collected by questionnaires at baseline, 4 months, 12 months and 18 months. Information 
was collected by direct or phone contact completed by patients’ records and interviews of 
partner, family and general practitioners. Costs were estimated from a societal perspective, 
including direct and indirect costs.Results:Four hundred thirty-one patients (mean age 72.5 
years; 84.6% women) were evaluated. Among them, 17.6% had a prior fracture in the last 5 
years. A short half lived alone and 56.8% were from a low or middle-income category. Over 
the 18-months evaluated period, total costs (including initial fracture-related and follow-up 
ones) were 23 926 euros, 14 561 euros and 6 905 euros for hip, vertebra and wrist fracture, 
respectively. Over a year, costs related to a humeral fracture were 10 319 euros. Recursive 
partitioning analysis identified mobility impairment prior to fracture as a predictor of in-
crease in costs related to fracture.Conclusions:ICUROS is the first study to prospectively 
assessed true total costs related to osteoporotic fractures in France on the four main fracture 
sites. It appears that their levels were much higher than previous estimates, raising the bur-
den of osteoporosis related fractures on public health expenditures.

Disclosures: Astrid Coassy, None

FRI-689
Social Isolation: An Important Predictor of Adverse Events and Patient 
Reported Outcome Measures (PROMs) in Elderly Hip Fracture Patients 
*Dina Sheira1, Joseph M. Lane1, Jackie Finik1, Marianna B. Frey1, Serena Lian1, 
Michael Tiongson1, Kirsten Grueter1, Lisa A. Mandl1. 1Hospital for Special 
Surgery, United States

Purpose: Determine whether pre-fracture social isolation, assessed by Lubben Social 
Networks Scale-18 (LSNS-18), predicts 1-year adverse events (AEs) and patient report-
ed outcomes in patients undergoing surgical repair of a primary, low-trauma hip fracture.
Methods: Low-trauma hip fracture patients ≥ 65 years old admitted to a tertiary care center 
for surgical repair were enrolled in a prospective cohort study. Patients with active cancer 
or dementia were excluded.Patient-Reported Outcomes Measurement Information System 
(PROMIS-29) and LSNS-18 were administered 2-4 days post-op to assess pre-fracture, then 
again at 3-months and 1-year post-op. AEs were recorded 1-month, 3-months, and 1-year 
post-op. PROMs and AEs were compared across patients stratified by social isolation pri-
or to fracture with Wilcoxon rank-sum and Fisher’s exact tests, respectively (two-tailed 
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p-values reported). Analyses were performed using SAS 9.4.Results: 257 patients enrolled: 
73% female, 89% white, 67% college-educated, median age 81.5. 165 patients completed 
3-month follow-ups; 7 patients died before 3 months. 110 patients completed 1-year fol-
low-ups, by which time 3 additional patients died. Patients who were isolated pre-fracture 
had a higher mortality rate than those who were not socially isolated pre-fracture (7 vs 
3, p=0.022). Number of 1-year AEs did not differ significantly between groups stratified 
by pre-fracture isolation status.Patients who were isolated pre-fracture reported statistically 
significantly and clinically meaningfully worse 1-year PROMIS scores in their ability to 
participate in social activities compared to those not isolated pre-fracture (median t-score 
55.6 vs 64.1, p=0.043). No statistically significant differences in 1-year PROMIS anxiety, 
depression, fatigue, nor pain scores were observed. 43 of 110 patients who completed 1-year 
follow-up questionnaires were hospitalized at least once in the year post-fracture; however, 
there was no difference in hospitalization rates when stratified by pre-fracture social isola-
tion status (38.9% vs 39.5%, p=0.95).Conclusions: Pre-fracture socially isolated patients 
had a statistically significantly higher mortality rate and worse self-reported participation in 
social activities 1 year after hip fracture repair than those not socially isolated pre-fracture. 
These results suggest that enhancing social integration may be an effective intervention to 
decrease morbidity and mortality in low-trauma hip fracture patients.

Disclosures: Dina Sheira, None

FRI-691
Improving Pain Control Following Fractures in the Emergency Department: 
the PAINFREE Initiative *Suzanne Morin1, David Lussier1, Jose Morais1, 
Céline Gélinas1, Nancy Mayo1, Michelle Wall2, Marija Djekic-Ivankovic3, 
Claudie Berger3, Amel Baghdadli3, Daoust Raoul4. 1McGill University, Canada, 
2Research Institute of the McGill University Health Center, Canada, 3Research 
Institute of the McGill University Health Centre, Canada, 4Universtié de 
Montreal, Canada

PURPOSE:Under-treatment of acute pain following a fracture is frequent in the elderly 
and impacts fall risk, mobility, recovery and quality of life. We aimed to improve acute pain 
management in adults >= 75 years who consult the Emergency Department (ED) following a 
fracture through the implementation of the PAINFREE Initiative.METHODS:We conducted 
a stepped-wedge randomized cluster trial where 6 ED sites’ physicians, nurses and patients 
received a multifaceted educational intervention over an 18-month period. Data on pain 
management indicators within the first 24 hours of ED stay were extracted from patients’ 
medical records and compared between the Pre- and Post-Intervention (Pre-I and Post-I) 
periods. Logistic regression models and Kaplan-Meir curves were created to examine the 
association between PAINFREE intervention periods and pain score documentation or an-
algesia administration within the first 2 hours of ED stay.RESULTS:All EDs successfully 
implemented the intervention over a 4-month period. We examined the records of 792 pa-
tients (75% women; mean age 86 years [6], median triage and acuity scale score 3 [3-4]). 
Most fractures were at the hip, femur and pelvis sites. Patients’ characteristics and fracture 
sites were similar across the study periods. Following the intervention, there were significant 
improvements in the proportion of patients with a first Pain Score (PS) documentation within 
30 minutes of ED stay (+18%; 95% CI: 11- 25%), with any PS documentation within the first 
24 hours (+14%; 95% CI: 9-19%) and with PS documentation or analgesia administration 
within 30 minutes (+18%; 95% CI: 11-25%), within 2 hours (+14%; 95%CI 8.3-20.2) and 
24 hours of ED stay (+8%; 95% CI 4-11%). The odds ratio, adjusted for patient sex and age, 
fracture and hospital sites, for pain score documentation or analgesia administration with the 
first 2 hours of ED stay was 2.2 (95% CI: 1.6-3.1; P=0.001) for Post-I compared to Pre-I. The 
time required to obtain PS documentation or analgesia administration in 80% of patients was 
4.5 hours in Pre-I and 1. 7 hours in Post-I (P <0.001). (Figure) CONCLUSIONS: Pain is one 
of the most important patient-reported outcomes. Though the ED is a challenging environ-
ment, our results demonstrate that a multifaceted educational intervention can improve pain 
management in older patients with fractures.

Disclosures: Suzanne Morin, None

FRI-706
The Effect of Exercise or Bisphosphonate Use on Bone Density and 
Microarchitecture among Postmenopausal Women with Low Bone Mass 
Experiencing Modest Weight Loss *Kristen Beavers1, Lauren Fasth1, Nancy 
Waltman2, Kevin Kupzyk2, Laura Flores2, Laura Bilek2, Joan Lappe3. 1Wake 
Forest University, United States, 2University of Nebraska Medical Center, 
United States, 3Creighton University, United States

Purpose: Current clinical guidelines state that low bone mass can be treated either with 
lifestyle (i.e., exercise and nutrition) or pharmacotherapy, however, this recommendation 
is based on low-quality evidence. Data informing treatment modality choice is particularly 
needed for older women with low bone mass who are also losing weight, as weight loss 
exaggerates age-related bone loss. The purpose of this analysis is to begin to explore the 
effect of a bone loading exercise program or bisphosphonate use on bone mineral density 
(BMD) and bone microarchitecture among postmenopausal women with low bone mass who 
are also losing weight.Methods: Data are preliminary results from postmenopausal women 
who completed a clinical trial and were randomized to 12 months of: 1) control [supplemen-
tary calcium and vitamin D only (CaD)], 2) 150 mg monthly oral risedronate+CaD, or 3) 
bone-loading (high-impact weight bearing and resistance training) exercise+CaD. BMD of 
the total hip and lumbar spine and trabecular bone score (TBS) of the lumbar spine were as-
sessed at baseline and 12 months using dual energy x-ray absorptiometry (DXA). One-way 
ANOVA models were used to determine differential treatment effects for the three outcome 
measures. Women who lost weight during the 12 month period, regardless of adherence to 
the assigned intervention, were included in the analysis.Results: In total, sixty of 141 women 
who completed the study lost any amount of weight during the 12 month trial (n=18-23/
group). Average age was 55+/-3 years with 82% Caucasian and average BMI at baseline 
26+/-4 kg/m2 with those in each treatment group losing a similar, modest amount of weight 
(mean change: -1.6+/-1.3 kg; -2.4+/-2.0%). For those who lost weight, treatment effects 
were not observed for total hip BMD or TBS for any group; however, by 12 months, lumbar 
spine BMD increased in the risedronate group (0.032+/-0.042 g/cm2) in comparison to both 
bone-loading exercise (-0.004+/-0.042 g/cm2) and control (-0.001+/-0.025 g/cm2) groups 
(p<0.01); see Figure 1.Conclusion: Risedronate treatment over 12 months increases lum-
bar spine BMD among those experiencing similar, modest weight loss. Neither exercise or 
supplementation alone (CaD) was effective at increasing spine BMD, and no intervention 
affected total hip BMD or bone microarchitecture, as measured by TBS, in this study sample.

Disclosures: Kristen Beavers, None
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FRI-707
Evaluating the Relationship Between Physical Activity Level and Bone 
Structure: a pQCT Analysis *Laura Flores1, Sarah Nelson1, Kevin Kupzyk1, 
Nancy Waltman1, Sophia Pankratz1, Laura Bilek1, Joan Lappe2. 1University of 
Nebraska Medical Center, United States, 2Creighton University, United States

Background: Physical activity, including bone-loading exercise, is a common rec-
ommendation for the prevention of osteoporosis. Bone health is of particular importance 
during the early-post menopausal period, as the body undergoes rapid bone loss and hor-
monal changes during this time. Traditionally, bone density has been used to evaluate bone 
health. Recent attention, however, has turned to pQCT and bone microarchitecture as one 
component of overall bone health. Thus, using pQCT, we sought to explore the relationships 
between physical activity level and bone structure in early post-menopausal women.Meth-
ods: This cross-sectional study included women who enrolled in the Heartland Osteoporosis 
Prevention Study (HOPS). Women within their first 5 years of menopause and who had not 
taken bone affecting medications in the last 6 months were included. Two radiographic tech-
nicians completed pQCT (N=248) to measure volumetric bone mineral density (BMD), area, 
and strength at the 4% and 66% sites of the tibia. Participants completed the Human Activity 
Profile (HAP) questionnaire to assess their physical activity level. The maximal activity 
score (MAS) and adjusted activity score (AAS) were calculated. Correlations and linear re-
gression models were run to describe the association between bone structure measurements, 
physical activity measurements, and body size.Results: Using bivariate correlation, weight 
showed significant relationships with nearly all pQCT bone measures. The only apparent 
relationships between HAP activity scores (MAS and AAS) and bone structure, however, 
were with cortical area and strength at the 66% site. Regression models were completed 
to examine how weight and activity affect pQCT outcomes. In these models, weight and 
activity affected bone strength at both the 4% and 66% tibial sites. Conclusion: While weight 
had a strong and widespread effect on bone structural measures as expected, activity was 
also found to be related to bone structure. When weight was controlled for in the regression 
models, the effect of activity on bone strength was greater than evident by correlation. As 
bone strength is related to fracture risk, activity level as well as weight may be an important 
component to maintain bone health with aging.

Disclosures: Laura Flores, None

FRI-708
Effectiveness of Resistance and Jump Training or Machine-based Isometric 
Training for Middle-aged and Older Men with Osteopenia and Osteoporosis: 
LIFTMOR for Men Trial Preliminary Findings *Amy T Harding1, Benjamin 
K Weeks1, Lisa J Weis2, Conor Lambert3, Steven L Watson3, Belinda R Beck3. 
1School of Allied Health Sciences, Griffith University, Australia, 2The Bone 
Clinic, Australia, 3School of Allied Health Sciences, Australia

Introduction: Investigations into the effects of bone-targeted exercise programs on 
musculoskeletal health and functional performance in men are sparse. The purpose of the 
LIFTMOR (Lifting Intervention For Training Muscle and Osteoporosis Rehabilitation) for 
Men trial is to compare the efficacy and safety of two novel, supervised, twice-weekly ex-
ercise programs in middle-aged andolder men with low bone mineral density (BMD).Meth-
ods: Men with low femoral neck (FN) and/or lumbar spine (LS) BMD were recruited and 
randomised to either 8 months of high-intensity progressive resistance and impact training 
(HiRIT) or bioDensity machine-based isometric exercise (bD). Intervention responses are 
compared with those of a self-selected, non-randomised control (CON) group. Outcome 
measures included: DXA-derived LS and FN BMD; functional performance (back extensor 
muscle strength [BES], lower extremity muscle strength [LES], timed-up-and-go [TUG], 
and sit-to-stand [STS]); compliance and adverse events.Per protocol analyses of preliminary 
outcomes were examined with repeated measures ANCOVA controlling for age, calcium 
consumption, prior physical activity and initial values. Adjusted mean change +/- standard 
error are presented. Statistical significance was set at p<=0.05.Results: 93 men (67.1+/-7.5 
yrs; 82.1+/-11.6 kg; 175.2+/-6.7 cm; FN T-score -1.6+/-0.6) were recruited, and designated 
CON (n=26) or randomised to HiRIT (n=34) or bD (n=33). To date, 79 have completed the 
study and are included in the preliminary analysis (21 CON; 29 HiRIT; 29 bD). Compliance 
has been high (HiRIT 77.8+/-16.6% vs bD 78.5+/-14.8%, NS). Significant between-group 
differences have appeared for improvements in LS BMD (HiRIT 0.04+/-0.01g/cm2vs CON 
0.01+/-0.01g/cm2; p=0.02), TUG (HiRIT 0.3+/-0.1s vs CON 0.0+/- 0.1s; p=0.04) and STS 
(HiRIT 1.5+/-0.2s vs CON -0.4+/-0.3s; p<0.05). Within-group improvements have been ob-
served for LS BMD, FN BMD and all functional outcomes for HiRIT (all p<0.05), and in 
LS BMD, TUG, STS and LES for bD (p<0.05). There have been no adverse events.Discus-
sion: Although preliminary, findings indicate that supervised HiRIT provides a more positive 
stimulus to bone and functional indices of fracture risk than bioDensity. High compliance 
suggests both exercise regimes are feasible. Outcomes of the LIFTMOR for Men trial will 

facilitate development of an optimal exercise program for men with low BMD at increased 
risk of fragility fracture. Data collection is ongoing.

Disclosures: Amy T Harding, None

FRI-709
High impact exercise increased femoral neck bone density with no adverse 
effects on imaging markers of knee osteoarthritis in postmenopausal 
women *Chris Hartley1, Jonathan P Folland1, Katherine Brooke-Wavell1, Robert 
Kerslake2. 1NCSEM, SSEHS, Loughborough University, United Kingdom, 
2Nottingham University Hospitals Trust, United Kingdom

High impact exercise can improve femoral neck bone mass but findings in postmeno-
pausal women have been inconsistent and there may be concern at the effects of high impact 
exercise on joint health. We investigated the effects of an exercise intervention on bone 
mineral density (BMD), bone mineral content (BMC) and section modulus (Z) as well as 
imaging biomarkers of osteoarthritis (OA) in healthy postmenopausal women.Forty-two 
healthy women aged 55-70 who were at least 12 months postmenopausal were recruited. 
The six-month exercise intervention consisted of progressive, unilateral, high impact ex-
ercise incorporating multidirectional hops on one randomly assigned exercise leg (EL) for 
comparison with the contralateral control leg (CL). Dual X-ray absorptiometry (DXA) was 
used to measure BMD, BMC and section modulus of the femoral neck. Magnetic reso-
nance imaging (MRI) of the knee joint was used to analyse the biochemical composition 
of articular cartilage using T2 relaxometry and to analyse joint pathology associated with 
OA using semi-quantitative analysis.Thirty-five participants (61.7+/-4.3yrs) completed the 
intervention with a mean adherence of 76.8+/-22.5%. Femoral neck BMD, BMC and Z all 
increased in the EL (0.81%, 0.69% and 3.18% respectively) compared to decreases in the CL 
(0.57%, 0.71% and 0.75%: interaction effect P<0.05). There was a protective effect of the 
intervention to cartilage T2 relaxation times in one region of the knee but otherwise no ef-
fect of the intervention. Semi quantitative analysis showed high prevalence of bone marrow 
lesions and cartilage defects, especially in the patellofemoral joint, with no indication that 
the intervention caused pathology progression.In conclusion, a high impact exercise inter-
vention that requires little time, cost or specialist equipment improved femoral neck BMD 
with no negative effects on knee OA imaging biomarkers. Unilateral high impact exercise is 
a feasible intervention to reduce hip fracture risk in healthy postmenopausal women.

Disclosures: Chris Hartley, None

FRI-710
A comparison of DXA-derived bone responses to impact versus resistance 
training in young adult women: The OPTIMA-Ex trial. *Conor Lambert1, 
Amy Harding1, Steven Watson1, Benjamin Weeks1, Belinda Beck2. 11 School 
of Allied Health Sciences, Griffith University, Gold Coast, Australia 2 Menzies 
Health Institute Queensland, Griffith University, Gold Coast, Australia , Australia, 
21 School of Allied Health Sciences, Griffith University, Gold Coast, Australia 2 
Menzies Health Institute Queensland, Griffith University, Gold Coast, Australia 
3 The Bone Clinic, Brisbane, Queensland, Australia, Australia

Introduction: The OPTIMA-Ex (Osteoporosis Prevention Through Impact and Mus-
cle-loading Approaches to Exercise) trial was designed to determine the most effective train-
ing method to improve indices of bone strength in young adult women with lower than 
average bone mass, through the comparison of two known osteogenic stimuli – targeted 
impact exercise and resistance training.Methods: Healthy but sedentary women aged 18-30 
years with lower than average bone mass (T-score<=0) were recruited and randomised to 
a 10 month, twice-weekly, supervised high intensity impact training (IT) or high intensity 
resistance training (RT), or unsupervised home-based very low intensity exercise (active 
control) (CON). DXA-derived (Medix DR, Medilink, France) lumbar spine (LS) aBMD 
served as the primary outcome measure, while secondary measures included dominant 
(DOM) and non-dominant (ND) femoral neck (FN) aBMD; DOM and ND distal third radius 
(RAD) aBMD. We present per protocol analyses, using repeated-measures ANCOVA (Bon-
ferroni-adjusted) with change in height and change in extrinsic physical activity as covari-
ates. Results are reported as adjusted mean differences +/- SE, with statistical significance 
set at p<=0.05.Results: A total of 51 women (age=22.2+/-3.6 years; height=1.64+/-0.62m; 
weight=58.1+/-8.7kg) were randomised (IT=17, RT=17, CON=17). No differences in bone 
outcomes were evident at baseline. Of the 51 that commenced, 32 participants complet-
ed the trial (IT=10, RT=12, CON=10). No between group effects were observed for any 
aBMD measure. Significant within-group differences in the primary outcome of LS aBMD 
were evident for both IT (0.041+/-0.011g/cm2; p=0.001) and RT groups (0.038+/-0.011g/
cm2; p=0.001). Only the RT group exhibited an improvement in DOM FN aBMD (0.037+/-
0.011g/cm2; p=0.003), with a non-significant trend evident for the ND FN (0.028+/-0.014g/
cm2; p=0.058). All groups increased DOM RAD aBMD (IT=0.029+/-0.014, p=0.044; 
RT=0.039+/-0.013, p=0.005; CON=0.032+/-0.014, p=0.034). Compliance did not differ 
between groups (IT=61.36+/-15.1%; RT=66.38+/-11.2%; CON=78.8+/- 24.1%, p=0.085).
Conclusion: Although the conclusions that can be drawn from the study are constrained 
by limited statistical power, DXA observations suggest that RT may provide a more potent 
osteogenic stimulus than IT in young adult women with lower than average bone mass.

Disclosures: Conor Lambert, None
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FRI-728
TRAF3 in mesenchymal progenitor cells limits low-level chronic 
inflammation associated with osteoporosis by inhibiting GSK-3β induced 
NF-ΚB activation *Akram Ayoub1, Rong Duan2, Jinbo Li2, Lianping Xing2, 
Zhenqiang Yao2, Brendan Boyce2. 1University of Rochester Medical Center , 
United States, 2University of Rochester Medical Center, United States

Low-level chronic inflammation (LLCI), characterized by NF-ΚB-induced increased 
levels of inflammatory factors, contributes to the pathogenesis of osteoporosis. However, 
mechanisms of LLCI-induced osteoporosis are incompletely understood. We found that the 
bone marrow (BM) from 20-m-old osteoporotic mice (vertebral BV/TV 13±2% vs 22±1% in 
3-m-old mice, p<0.05 contains significantly higher levels of 28 chemokines and cytokines, 
including CCLs, CXCLs and interleukins (ILs) than 3-m-old mice.Conditional knockout 
(cKO) of TRAF3 in mesenchymal progenitor cells (MSCs) in mice using Prx1-Cre leads 
to early onset osteoporosis, starting around 9-m-old, associated with increased cytokines 
and chemokines in their BM, similar to 20-m-old WT mice. TRAF3 protein levels were 
markedly reduced in bone samples from aged mice and young ovariectomized (OVX) mice 
due to TRAF3 ubiquitination and degradation caused by increased amounts of active TGFβ1 
released during resorption. Consistent with this, protein levels of the ubiquitin E3 ligases, 
cIAP1, 2 and XIAP, were markedly increased in BM from aged and OVX mice.The IAP 
antagonist, SM164, inhibited TGFβ1-induced TRAF3 degradation in vitro and when given 
for 5wks prevented age-related osteoporosis in mice (vertebral BV/TV 18±1% vs 13±2% 
in veh, p<0.05) and OVX (BV/TV 25±1 vs 16±1 in veh, p<0.05), associated with reduced 
BM levels of CCL1,11,17,19&22, CXCL5,10,12,13&16 and IL4,6&10, as well as increased 
TRAF3 and decreased cIAP protein levels. As a new molecular mechanism, TRAF3 regu-
lates GSK-3β phosphorylation, which controls NF-ΚB,RelA and RelB activation in MPCs. 
Interestingly, mutation of GSK-3β Ser9 in MSCs decreased expression of CCL5 and CCL4, 
associated with reduced RelA and RelB phosphorylation. Over-expression of RelA or RelB 
blocked the reduced expression of these inflammatory factors induced by mutation of GSK-
3β Ser9. In summary, 1) LLCI is present in the BM of age-related and OVX-induced osteo-
porotic mice, associated with reduced TRAF3 and increased IAP E3 ligase protein levels; 2) 
TRAF3 cKO in MSCs results in early onset osteoporosis and BM LLCI; 3) SM164 prevents 
age-related osteoporosis and LLCI; 4) TGFβ1 activates NF-ΚB RelA and RelB via GSK3β 
to increase inflammatory factor production by MSCs. We conclude that age-associated re-
duction of TRAF3 activates NF-ΚB to induce BM LLCI through GSK3β, contributing to 
the pathogenesis of osteoporosis, which can be prevented by SM164-mediated TRAF3 sta-
bilization.

Disclosures: Akram Ayoub, None

FRI-729
Interactive Effects of Lactation History and Estrogen Status on Cellular 
Activities of Rat Maternal Bone *Yihan Li1, Yilu Zhou1, Chantal de Bakker1, 
Hongbo Zhao1, Luqiang Wang1, Leilei Zhong1, Lutian Yao1, Ling Qin1, Xiaowei 
Sherry Liu1. 1University of Pennsylvania, United States

Pregnancy and lactation dramatically alter the female skeleton but exert protective ef-
fects on postmenopausal fracture risk. We found that Lactation rats with 2-3 cycles of repro-
duction and lactation had attenuated bone loss in response to ovariectomy (OVX) vs. Virgin 
rats. We hypothesized that lactation history and estrogen status may have interactive effects 
on bone cell activities.Histology indicated greater osteoblast and osteoclast numbers in the 
4wk post-OVX vs. intact group in both Virgin and Lactation rats (age 13 mo, n=7-10/group), 
but were unaffected by lactation history (FigAB). Intriguingly, adipocyte number (N.Adi) in 
the intact group was 8.3-fold greater in Lactation vs. Virgin rats. Moreover, OVX induced a 
2.6-fold elevation in N.Adi in Virgins (p=0.2) but reduced N.Adi by 62% in Lactation rats 
(FigCD). Regardless of lactation history, BMMSCs (n=3-4/group) formed more colonies in 
OVX vs. intact rats; however, colony formation was not affected by lactation history (FigE). 
Moreover, the rate of BMMSC proliferation was not affected by either lactation history or 
estrogen status. After 7 days of adipogenic induction, % area of lipid droplets in Virgins was 
3.6-fold greater in the OVX vs. intact group, while no difference was found in Lactation 
rats. Interestingly, in the OVX group, lipid area was 92% lower in Lactation vs. Virgin rats 
(FigFG). We postulate that cycles of reproduction and lactation lead to an accumulation of 
adipocytes in the bone marrow; however, combined effects of lactation history and estrogen 
deficiency may alter the bone marrow environment against adipogenesis, which may partial-
ly account for the protective effect of lactation history against estrogen deficiency-induced 
bone loss.Under OVX conditions, 51% greater MMP13+ and 39% greater CtsK+ osteocytes 
(FigH-J), 33% greater canalicular area, and a trend toward 11% greater lacunar area (p=0.07, 
FigI-M) were found in Lactation vs. Virgin rats, while no difference was found in the intact 
group (n=3-4/group). Increased peri-cellular fluid space may increase fluid shear stress on 
osteocytes and cell processes, which may explain our previous findings that lactation histo-
ry enhanced bone’s mechano-responsiveness only when subjected to estrogen deficiency.In 
summary, the interactive effects of lactation history and estrogen status alter the adipogenic 
capacity of BMMSCs and osteocyte activities, which may protect the maternal skeleton from 
estrogen deficiency later in life.

Disclosures: Yihan Li, None

FRI-730
Inverse correlation between trabecular bone volume and bone marrow 
adipose tissue in rats treated with osteoanabolic agents *Michaela Reagan1, 
Samantha Costa1, Heather Fairfield1. 1Maine Medical Center Research Institute, 
United States

Current and emerging osteoanabolic therapies may have different effects on trabec-
ular bone and associated bone marrow tissue. Sclerostin-neutralizing antibodies (Scl-Ab, 
romosozumab), human parathyroid hormone (hPTH, 1-34), and hPTH/hPTHrP analogues 
stimulate bone formation and have proven effective in clinical trials for severe osteoporosis.
In this study, 12-week-old male and female Sprague Dawley rats were administered vehicle, 
Scl-Ab (3 mg/kg or 50 mg/kg) weekly or hPTH (1-34) (75 µg/kg) daily for 4 or 26 weeks. 
Histological analyses of distal femora were performed using a novel ImageJ method for 
trabecular bone and bone marrow adipose tissue (BMAT) quantification. Our ImageJ-based 
method gave similar results to OsteoMeasure BMAT quantification in a 4 week rosiglitazone 
mouse experiment. Adipocyte number, circumference, and total adipose area were compared 
within the tissue area (T.Ar) and marrow area, Ma.Ar, defined as T.Ar minus trabecular bone 
area.Interestingly, after 4 weeks of Scl-Ab (3 and 50 mg/kg), female rats showed a signifi-
cant increase in tissue adiposity (p=0.0335 and p=0.0024) and marrow adiposity (p=0.0326 
and p=0.0008) compared to their vehicle controls. However, both males and females had 
significant reductions in adipocyte number and tissue adiposity (normalized to T.Ar) after 
26 weeks of Scl-Ab (50 mg/kg) and hPTH administrations (Fig 1). Only males also showed 
a significant reduction in adipocyte number (p=0.0026) and marrow adiposity (p=0.0067) 
normalized to M.Ar with 26 week hPTH treatments. After 26 weeks, significant inverse 
correlations between bone accrual and tissue adiposity were observed in males and females 
(p<0.0001), yet this same trend between bone and marrow adiposity was not observed for 
either sex after 26 week treatments.Overall, our data suggest that with long-term treatment, 
Scl-Ab decrease total tissue adiposity mainly by increasing trabecular bone, resulting in 
an overall reduction in the space in which adipocytes can reside, while hPTH may directly 
affect mature adipocytes. These findings were determined by developing and comparing two 
different methods of assessment of the marrow cavity, defined to either include or exclude 
trabecular bone. Thus, researchers should consider which adiposity measurement is more 
informative and relevant for their studies. Our findings may help design improved therapies 
or combination treatments to target a potential new contributor to bone diseases: the bone 
marrow adipocyte.
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FRI-737
Long term consequences of bariatric surgery: the obesity of bone and a 
subnormal ratio of bone mass to body weight *Maria Augusta Alencar1, iana 
de Araujo1, Luciana Parreiras e Silva1, Adriana Carvalho1, Marcello Nogueira 
Barbosa1, Wilson Salgado Jr1, Francisco Jose de Paula1, Carlos Salmon2. 
1Ribeirao Preto Medical School, USP, Brazil, 2FFCLRP, USP, Brazil

Introduction: Bariatric surgery (BS) is an effective treatment for the most common 
metabolic disorder, obesity. On the other hand, BS negatively affects the skeleton, decreas-
ing bone mass and increasing fracture risk. Previous studies have shown that caloric re-
striction leads to marrow adipose tissue (MAT) expansion. This aspect has scarcely been 
investigated following BS.Objective: To evaluate the impact of rapid weight loss induced 
by BS on bone mass and MAT on a short-term (1 year) and long-term (5 years) basis. Also, 
we targeted an assessment of the relationship between bone mineral density (BMD) and 
MAT, including its components [saturated (SL) and unsaturated lipids (UL)].Material and 
Methods: The study comprised 3 groups of women: control (C; n=18); obese 1 year af-
ter BS (1BS; n=16) and obese 5 years after BS (5BS; n=17). Dual X- ray absorptiometry 
(DXA) was used to assess BMD and vertebral fracture assessment. Magnetic resonance 
(1H spectroscopy) was used to estimate MAT in L3.Results: The groups were matched by 
age (C=46.2+/-12; 1BS=42.4+/-12.5; 5BS=43.9+/-7.9 years) and height. The weight was 
lower in C than in the other groups (C=62.5+/-7.2; 1BS=83.2+/-12.92; 5BS=87.1+/-18.2 
kg; p<0.05). The BMD (L1-L4) was higher in the 1BS group as compared to the C and 
5BS groups (C=0,990+/-0,12; 1BS=1,120+/-0,11; 5BS=1,020+/-0,15g/cm2, p<0.05). In Ad-
dition, the rate of BMD divided by weight [(g/cm2)/kg]x100 was higher in C than the other 
two groups (C:1,601+/-0,23; 1BS:1.373+/-0.2; 5BS:1.204+/-0.27 [(g/cm2)/kg], p<0.05). 
Also, the results show increased MAT in the 5BS group in comparison to the other two 
groups (C=31.59+/-13.57; 1BS=37.44+/-19.97; 5BS=50.64+/-17.5%, p<0.05). The SL and 
UL were similar between groups. There was a positive association between weight and L1-
L4 BMD (R2=0.071, p<0.05), total hip BMD (R2=0.076, p<0.05) and femoral neck BMD 
(R2=0.11, p<0.05). Also, there was a negative association between SL quantity and L3 BMD 
(R2=0.096, p<0.05). The presence of fracture was documented in one individual from the 
1BS group and one individual from the 5BS group.Conclusion: Our results show that bone 
loss is an adverse effect of BS, which can be severe in the long-term. Decrease in bone mass 
surpasses the expected physiological adaptation for the change in body weight. Five years 
after BS, the ratio of BMD to body weight significantly decreases along with concomitant 
MAT expansion. Moreover, saturated lipids of MAT were negatively associated with lumbar 
spine BMD.

Disclosures: Maria Augusta Alencar, None

FRI-738
Utility of Trabecular Bone Score (TBS) for Fracture Risk Assessment in 
Glucocorticoid-Induced Osteoporosis *Helena Florez1, Silvia Ruiz-Gaspà1, 
Ana Monegal1, Núria Guañabens1, Pilar Peris1, José Hernández-Rodríguez 2, 
Sergio Prieto-González 2, Maria C. Cid2, Africa Muxi3, Josep Lluis Carrasco4. 
1Metabolic Bone Diseases Unit. Department of Rheumatology. Hospital 
Clinic, University of Barcelona, Spain, 2Vasculitis Research Unit, Department 
of Autoimmune Diseases, Hospital Clínic, University of Barcelona, Institut 
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), Barcelona, 
Spain., Spain, 3Department of Nuclear Medicine. Hospital Clinic, University 
of Barcelona, Spain, 4Biostatistics, Department of Basic Clinical Practice, 
University of Barcelona, Barcelona, Spain., Spain

Glucocorticoid-induced osteoporosis (GIOP) is one of the most common forms of sec-
ondary osteoporosis (OP). Fractures in GIOP frequently occur with higher than expected 
bone mineral density (BMD) values. The Trabecular Bone Score (TBS) is a gray-level textur-
al index derived from DXA images that provides information about bone microarchitecture 
and fracture risk independently of BMD; therefore, TBS measurement could be useful for 
identifying patients with high fracture risk associated with glucocorticoid (GC) treatment.
Purpose: To analyse the clinical utility of TBS for fracture risk assessment in GC treated pa-
tients and compare it with BMD assessment, the gold-standard diagnostic test.Methods: 127 
patients on chronic GC treatment (>=5mg/day) were included (mean age 62+/-18 years, 63% 
women) in this cross-sectional study. The medical history and anthropometric data were col-
lected, as well as measurements of bone metabolism parameters, bone densitometry (DXA) 
at lumbar spine and femur (considering OP when T-score <=-2.5), TBS (considering degrad-
ed microarchitecture [DMA] with values <1.230) and dorsolumbar X-ray to assess vertebral 
fractures (VF). BMD and TBS sensitivity, specificity and positive and negative predictive 
values (PPV, NPV) were evaluated to determine the diagnostic accuracy of the two meth-
ods. The discriminative value of BMD at all bone sites and TBS (L2-L4) was assessed by 
determining the area under the receiving operator characteristic (ROC) curve.Results: Most 
of the patients were receiving GC treatment for vasculitis or polymyalgia rheumatica over 
a mean period of 47.7+/-69 months at a mean daily dose of 14.5mg. 17% had VF, 28% any 
type of fragility fracture (VF + no-VF), 29% OP and 71% DMA. In patients with VF, low 
TBS (DMA) was more common than densitometric OP (76%, p=0.03 vs. 38%, p=n.s). Sim-
ilar results were observed when analysing patients with any fragility fracture (69%, p=0.02 
vs. 36%, p=n.s). The diagnostic accuracy of TBS was greater than BMD on evaluating VF, 
with a sensitivity, specificity, PPV and NPV of 0.76, 0.53, 0.25 and 0.92 for TBS and 0.38, 
0.72, 0.22, and 0.85 for BMD, respectively. Specificity increased to 0.89 for VF and 0.9 for 
any fragility fracture on combining both assessments (OP+DMA). TBS was more effective 
than BMD in discriminating fractured patients, especially VF (area under the curve =0.73).
Conclusions: TBS has greater discriminative power than BMD measurement and could be 
useful as a complementary tool for fracture risk assessment in GIOP.

Disclosures: Helena Florez, None

FRI-739
Impaired Cortical and Trabecular microstructure of Proximal Femur in 
HIV-infected Men Compared to Age-matched Uninfected Men measured by 
3D Cortical Bone Mapping *Namki Hong1, Jung Ho Kim1, Heejae Jung1, Woon 
Ji Lee1, Hyeon Chang Kim1, Yumie Rhee1, Graham Treece2, J. Keenan Brown3. 
1Yonsei University College of Medicine, Republic of Korea, 2Department of 
Engineering, University of Cambridge, United Kingdom, 3Mindways, United 
States

Individuals with HIV infection (HIV+) have low bone mass and increased fracture risk 
compared to uninfected (HIV-). A significant increase in fracture incidence was observed 
among 50 to 59-year-old HIV+ men, a decade earlier than HIV-. Cortical thickness (CTh) 
and cortical mass surface density (CMSD) of the proximal femur are important determi-
nants for bone strength. However, data regarding such parameters of the proximal femur in 
HIV+ men compared to HIV- are limited.From November 2017 to October 2018, quanti-
tative computed tomography (QCT) with a Mindways model 3 phantom was performed in 
consecutive HIV+ men aged 30 years or older at a tertiary-level outpatient clinic. Volumetric 
BMD (vBMD) at hip and estimated CTh at femur neck by quadrants were compared to age- 
and body mass index (BMI)-matched HIV- men (1:2), sampled from a community-based 
healthy adults cohort, using the Bone Investigation Toolkit (Mindways, USA). Cortical bone 
mapping (CBM, Treece MedIA 2015) was used to compare CTh, cortical vBMD (CBMD), 
cortical mass surface density (CMSD), and endocortical trabecular density (ECTD) of the 
proximal femur. A total of 83 HIV-infected men and 166 controls were analyzed (mean age 
47.4 vs. 47.0 year; BMI 23.3 vs. 23.7 kg/m2; p>0.05 for all). In HIV+ men, vBMD of total 
hip (280+/-41 vs. 296+/-41 mg/cm3; p=0.003) and CTh at superior anterior femoral neck 
(CTh[SA], 0.79+/-0.56 vs. 1.04+/-0.64 mm, p=0.003) were significantly lower than control 
group, remaining robust after adjustment for age, diabetes, smoking, and vitamin D status 
(total hip vBMD: adjusted β [adjβ] =-14.4, p=0.013; CTh[SA]: adjβ =-0.26, p=0.003). All 
CBM parameters of proximal femur were significantly lower in HIV+ compared to HIV- 
including mean CTh (1.60 vs. 1.66 mm), CBMD (927 vs. 945 mg/cm3), CMSD (153 vs. 
160 mg/cm2) and ECTD (157 vs. 174 mg/cm3; p<0.05 for all), with prominent cortical im-
pairment at anterior trochanteric surface and femoral neck (Fig 1A-C) and more widespread 
reduction in ECTD (Fig 1D) after adjustment for confounders. In HIV+ men, low CD4 T 
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cell count at initial diagnosis (200 cells/μL; adjβ=-6.7, p=0.015) and use of protease inhib-
itor (vs. integrase inhibitor; adjβ=-29.9, p=0.029) were negatively associated with total hip 
vBMD, whereas tenofovir disoproxil fumarate use was not (β=-12.1, p=0.280). In summary, 
HIV+ men had impaired cortical and trabecular microarchitecture at the proximal femur 
compared to HIV-, which could contribute to increased fracture risk.

Disclosures: Namki Hong, None

FRI-740
Effects of SGLT2 Inhibitors on Fractures and Bone Mineral Density in Type 
2 Diabetes Mellitus: An Updated Meta-analysis *Xiaoyu Li1, Bei Sun1, Liming 
Chen1. 1NHC Key Laboratory of Hormones and Development (Tianjin Medical 
University), Tianjin Key Laboratory of Metabolic Diseases, Tianjin Medical 
University Metabolic Diseases Hospital & Tianjin Institute of Endocrinology, 
Tianjin Medical University, China

BackgroundSodium glucose co-transporter 2 (SGLT2) inhibitors are a novel class of 
hypoglycemic drugs which alter the calcium and phosphate homeostasis and promote uri-
nary glucose excretion in type 2 diabetes mellitus (T2DM) patients. Some trials discovered 
that SGLT2 inhibitors could lead to a higher risk of fracture, but others thought there was no 
correlation. This meta-analysis was to update and determine the effects of SGLT2 inhibitor 
therapy on fracture and bone mineral density (BMD) in T2DM patients.MethodsWe iden-
tified 27 eligible randomized controlled trials (RCTs) that compared the efficacy and safety 
of SGLT2 inhibitors to a placebo in 20895 T2DM participants, with an average duration of 
64.22 weeks. The relative risk (RR) of fracture and weighted mean difference (WMD) of 
changes in the BMD from baseline were determined in a cumulative meta-analysis. The 
pooled RR and WMD (95% CI) were calculated to evaluate the risk of fracture. The degree 
of heterogeneity was evaluated by the I2 statistic, and publication bias was estimated using 
a funnel plot and Egger’s test.ResultsFracture events occurred in 211 (1.55%) participants 
in the SGLT2 inhibitor groups (13581 in total) and 108 (1.48%) participants in the placebo 
groups (7314 in total). The pooled RR was 1.02 (95%CI [0.81, 1.28]) with low heterogeneity 
(I2=0.0%), indicating that SGLT2 inhibitor treatment was not correlated with a higher risk 
of fracture. No correlation was found between a high risk of fracture and SGLT2 inhibitor 
therapy among the subgroup analyses for the type and dosage of SGLT2 inhibitors, trial du-
ration, age, sex, BMI and T2DM duration, as well as the HbA1c, SBP, DBP, UA, and eGFR 
levels. Additionally, three trials with 1303 patients reported a change in the BMD from 
baseline. SGLT2 inhibitor treatment did not decrease the BMD at four skeletal sites (lumbar 
spine, femoral neck, total hip and distal forearm), and the overall WMD was 0.08 (95%CI 
[-0.09, 0.26]). The funnel plot and Egger’s test (P=0.886) yielded no evidence of significant 
publication bias.ConclusionsNo increased risk of fracture was detected in T2DM patients 
treated with SGLT2 inhibitors in our meta-analysis. SGLT2 inhibitor therapy did not appear 
to affect bone health, but more long-term detailed data are needed to validate this conclusion.

Disclosures: Xiaoyu Li, None

FRI-744
Subclinical hyperthyroidism is associated with increased fracture risk: The 
MrOS Sweden Study *Johan Svensson1, Claes Ohlsson1, Dan Mellström1, 
Magnus Karlsson2, Mattias Lorentzon3, Catharina Lewerin4. 1Center for 
Bone and Arthritis Research at the Sahlgrenska Academy (CBAR), Institute 
of Medicine, University of Gothenburg, Sweden, 2Clinical and Molecular 
Osteoporosis Research Unit, Department of Clinical Sciences and Orthopedics, 
Lund University, Sweden, 3Geriatric Medicine, Department of Internal Medicine 
and Clinical Nutrition, Center for Bone and Arthritis Research at the Sahlgrenska 
Academy (CBAR), Institute of Medicine, University of Gothenburg, Sweden, 
4Department of Hematology and Coagulation, Sahlgrenska University Hospital, 
Department of Internal Medicine and Clinical Nutrition, Institute of Medicine, 
Sahlgrenska Academy, University of Gothenburg, Sweden

Overt hyperthyroidism is associated with increased risk of fractures. However, only a 
few population-based studies have investigated whether subclinical hyperthyroidism is asso-
ciated with fracture risk in elderly men. Here, we investigated if subclinical hyperthyroidism 
is a risk factor for fractures in elderly men. Thyroid hormones in serum were measured 
in 1856 elderly men (mean age 75, range 70 - 81 years) participating in the Gothenburg 
and Malmö parts of the prospective, population-based MrOS-Sweden cohort. The statistical 
analyses included Cox proportional hazards regression. Subclinical hyperthyroidism was 
defined as serum thyroid-stimulating hormone (TSH; measured on the Roche Modular sys-
tem) < 0.45 mIU/L (n=38). During the 10-year follow-up, 456 men suffered from fractures 
including 338 major osteoporotic fractures. Subclinical hyperthyroidism was associated 
with risk of all fractures [hazard ratio (HR) adjusted for age, study center, and levothyrox-
ine treatment = 1.99, 95% confidence interval (CI) = 1.20 – 3.32], risk of major osteopo-
rotic fractures (HR=2.44, 95% CI=1.42-4.21), and vertebral fractures (n= 176; HR=3.79, 
95% CI=2.02-7.11). These associations remained after adjustment for bone mineral density 
(BMD; measured by Hologic 4500 Acclaim in Gothenburg and Lunar Prodigy in Malmö), 
body mass index (BMI), smoking status, grip strength, walking speed, and appendicular lean 
mass. In conclusion, in elderly Swedish men, subclinical hyperthyroidism is a risk marker of 
all fractures as well as major osteoporotic fractures. In addition, there was a strong relation 
with vertebral fractures.

Disclosures: Johan Svensson, None
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FRI-765
A sensitive method to monitor the migration of human bone marrow 
mesenchymal stem cells in mice models. *Alvaro del Real1, Carolina Sañudo1, 
Carmen Valero1, Jose A. Riancho1, Laura Lopez-Delgado2, Maria I. Perez_
nuñez3, Esther Laguna3, Guillermo Menendez3, Ana Alfonso4, Belen Garcia-
Montesinos5, Diego Ferreño6, Jose A. Sainz-Aja6, Ana Santurtun7. 1Department 
of Internal Medicine, Hospital Universitario Marqués de Valdecilla-IDIVAL, 
University of Cantabria, Santander, Spain, Spain, 2Department of Internal 
Medicine, Hospital Universitario Marqués de Valdecilla-IDIVAL, University 
of Cantabria, Santander, Spai, Spain, 3Department of Traumatology/Hospital 
U M Valdecilla, University of Cantabria, Santander, Spain, Spain, 4Department 
of Traumatology/Hospital U M Valdecilla, University of Cantabria, Santander, 
Spai, Spain, 5Department of Maxillofacial Surgery/Hospital U M Valdecilla, 
University of Cantabria, Santander, Spain, Spain, 6LADICIM (Laboratory of 
Materials Science and Engineering), University of Cantabria, E.T.S. de Ingenieros 
de Caminos, Canales y Puertos, Av/Los Castros 44, 39005 Santander, Spain, 
Spain, 7Unit of Legal Medicine, Department of Physiology and Pharmacology, 
University of Cantabria, Santander, Spain, Spain

It is critical to monitor the distribution and homing of the infused cells into the host 
tissues of animal models by sensitive, specific and efficient procedures. The aim of this 
study was to determine the performance of PCR-based detection of human Alu sequences to 
detect human DNA after the infusion of human bone marrow stem cells (hBMSCs) into im-
munodeficient mice.hBMSCs were obtained from the femoral head of patients undergoing 
hip replacement surgery. After grown in culture,106 hBMSCs were infused intravenously 
by injection in the retro-orbital plexus of NOD/SCID mice. Several mice groups were used, 
including mice with mid-diaphysis femoral fractures with an intramedullary needle. After 
tissue extraction by standard procedures, the presence of human DNA was evaluated in 
lung, liver and bone by using the primers and protocol proposed by Funakoshi (Sci Rep. 
2017;7(1):13202). Besides no template controls (NTC), we included control experiments 
with DNA extracted from tissues of mice without hBMSCs, as well as artificial mixtures 
of human and mouse cells.In several independent experiments, the threshold cycle (Ct) for 
NTC was 34.6 +/- 1.8. No signal was detected when up to 100 ng of mouse DNA was tested 
(Ct was 34.7 +/- 1.6). However, human DNA was readily detected, down to 0.1 pg (Ct= 
31.4), with a good log-linear relationship (Ct was 11.5, 14.6, 17.2, 21.0, 23.8, 26.8, 30, and 
32.5; for 100 ng, 10 ng, 1ng, 0.1 ng, 0.01 ng, 1 pg, 0.1 pg, and 0.01 pg of human DNA, re-
spectively; r2=0.992; p<0.0001). Similarly, when we mixed human and mouse osteoblasts, 
we easily detected 10 or even 1 human cells within 105 mouse cells (Ct 25.6 and 30.8, 
respectively).Then, we analyzed tissues from non-fractured NOD/SCID mice treated with 
hBMSCs intravenously. We readily detected human DNA in the lungs 1 and 7 days after 
cell infusions (Ct 22.6 +/- 0.7 and 30.6 +/- 3.7, respectively). However, human DNA was 
inconsistently detected in liver and bone. In fractured mice models, tissues were analyzed 4 
weeks after fracture. Very low level of human DNA was detected in 20% fractured femurs 
and a 33% of lung samples.In conclusion, the Alu-quantification method used in this work 
able to detect down to 1-10 human cells among 100,000 mouse cells. Our results confirm 
that most hBMSCs injected intravenously into NOD/SCID mice are trapped into the lungs. 
Therefore, procedures to increase cell homing into bone are needed if hBMSCs are to be 
used in skeletal regenerative procedures.

Disclosures: Alvaro del Real, None

FRI-766
Modeling-based Bone Formation Persists in the Femoral Neck Despite 
Remodeling Inhibition in Subjects Treated with Denosumab *David W 
Dempster1, Jeri W Nieves1, Felicia Cosman1, Peter W Butler2, Li Chen2, Rachel 
B Wagman2, Mathias P Bostrom3, Hua Zhou4, Nicola Pannacciulli5. 1Columbia 
University, United States, 2Amgen Inc., United States, 3Hospital for Special 
Surgery, United States, 4Helen Hayes Hospital, United States, 5 Amgen Inc., 
United States

Purpose: Denosumab (DMAb) is a potent antiresorptive agent, but findings in non-hu-
man primates suggest that modeling-based bone formation (MBBF) may persist despite 
DMAb treatment (Ominsky JBMR 2015). This study assessed whether MBBF in the femoral 
neck (FN) is preserved in the context of inhibited remodeling-based bone formation (RBBF) 
in subjects receiving DMAb (NCT02576652).Methods: This open-label study enrolled 
ambulatory postmenopausal women and men with osteoporosis (OP) who had received ≥2 
doses of DMAb (60 mg subcutaneously Q6M) per standard of care and were planning to 
undergo elective total hip replacement (THR) due to osteoarthritis of the hip. Transverse 
sections of the FN were obtained after THR surgery and analyzed histomorphometrically. 
The primary endpoint was the subject incidence of MBBF, based on fluorochrome labeling 
and the presence of smooth cement lines, in cancellous, endocortical, and periosteal surfac-
es of the FN. Secondary and exploratory analyses used histomorphometric parameters to 
characterize rates of MBBF and RBBF in the 3 envelopes in enrolled subjects and historical 
controls. Controls were from the placebo group of a prior study and were not treated with 
DMAb. All analyses were descriptive.Results: Four of the 6 subjects enrolled were included 
in the analyses (all women, mean age 73.5 y, mean duration of DMAb use 1.8 y); one subject 
withdrew consent due to an allergic reaction to the tetracycline label, and one subject did 

not undergo THR. The 17 historical controls had a mean age of 68.3 y; 71% were women, 
and 47% had received OP treatment that did not include DMAb. All subjects in both groups 
exhibited MBBF in periosteal bone surfaces; in cancellous and endocortical surfaces, all 
DMAb-treated subjects and 88% and 82% of historical controls, respectively, showed evi-
dence of MBBF (Table). Compared with historical controls, DMAb-treated subjects showed 
792% and 242% higher values of MBBF in the cancellous and endocortical surfaces, respec-
tively, while RBBF values were 79% and 82% lower. In the periosteal surface, MBBF and 
RBBF rates were similar between subjects and controls.Conclusion: These results demon-
strate the occurrence of MBBF in the adult human FN and suggest that DMAb preserves 
MBBF while inhibiting RBBF, consistent with previous findings. This effect may contribute 
to the continued increases in bone mineral density demonstrated with up to 10 y of DMAb 
treatment (Bone Lancet Diabetes Endocrinol 2017).

Disclosures: David W Dempster, Amgen, Consultant, Amgen, Grant/Research Support, 
Amgen, Speakers’ Bureau

FRI-767
Effect of Bisphosphonate on Prevention of Bone Loss after Gastrectomy: 
A Randomized Controlled Trial *Ki-Hyun Baek 1, Jeonghoon Ha2, Je-Ho 
Han3. 1Division of Endocrinology and Metabolism, Department of Internal 
Medicine, Yeouido St. Mary’s Hospital, The Catholic.University of Korea, 
Republic of Korea, 2Division of Endocrinology and Metabolism, Department of 
Internal Medicine, Seoul St. Mary’s Hospital, The Catholic.University of Korea, 
Republic of Korea, 3Division of Endocrinology and Metabolism, Department 
of Internal Medicine, Incheon St Mary’s hospital, The Catholic.University of 
Korea, Republic of Korea

Background : Bone loss is highly prevalent after gastrectomy in gastric cancer patients. 
Therefore, medical treatment with proven efficacy should be used in patients undergoing 
gastrectomy.Methods : We conducted a randomized controlled trial involving 82 patients 
who underwent gastrectomy to treat gastric cancer. Participants were randomly assigned 
to receive either alendronate at a weekly dose of 70 mg and daily calcium carbonate (500 
mg) with cholecalciferol (1000 IU) (alendronate group, n = 40) or daily calcium carbonate 
(500 mg) with cholecalciferol (1000 IU) only (placebo group, n = 42) for 48 weeks. The 
primary endpoint was defined by the changes in bone mineral density of four measurement 
sites; L-spine, femur neck, total hip, and trochanter. Changes in bone turnover markers such 
as osteocalcin and collagen I carboxyterminal telopeptide were also observed.Results : At 
baseline bone mineral density, there were no differences between the two groups except total 
hip, which was higher in the placebo group (p = 0.037). In L-spine, total hip, and trochanter, 
there was no significant change compared with the baseline in the alendronate group, but 
a significant decrease was noted in the placebo group. In femur neck, a more significant 
decrease was observed compared with baseline in the placebo group at 48 weeks (-2.23 
± 4.06 % in alendronate group vs. -7.19 ± 6.16% in placebo group, p = 0.000). Collagen I 
carboxyterminal telopeptide, a bone resorption marker, consistently declined in the alendro-
nate group for 48 weeks (-59.20±3.66% at 48 weeks vs. baseline, p = 0.000).Conclusions : 
Treatment with bisphosphonate effectively reduces bone loss by suppressing bone resorption 
in gastric cancer patients undergoing gastrectomy.
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Disclosures: Ki-Hyun Baek , None

FRI-769
Osteosarcoma Surveillance Program Using Real World Data from US 
Pharmacy Claims Linked to State Cancer Registry Data to Estimate the 
Incidence of Osteosarcoma Among Patients Treated with Teriparatide 
(Forteo) *Nicole Kellier-Steele1. 1Eli Lilly and Company, United States

Objective:To estimate the incidence of osteosarcoma (OS) among teriparatide (For-
teo)-exposed patients and unexposed matched comparator patients.Materials and Meth-
ods:Two studies were conducted which included teriparatide-exposed cohorts and un-
exposed comparator cohorts [general population (GP) and osteoporosis (OP)] using data 
from the Medicare Part D database (aged 65+) and IQVIA LRx, a commercial pharmacy 
database (aged 18+). Cohorts were matched on age, sex, 3-digit ZIP code, index month, 
and number of medication classes filled prior to the index date. The study outcome, OS, 
was obtained through linkage with state cancer registry (SCR) data. Patients were followed 
from index date to the earliest of either OS diagnosis, death (Medicare only), or end of the 
study period. Primary analysis included estimation of incidence rate ratios (IRR), adjusting 
the person-time of observation for the proportion of all expected US OS cases covered by 
participating SCRs.Results:In the study using the Medicare Part D database, a total of 26 
SCRs participated, covering 68% of all expected US OS cases aged 65+ during the study 
period. There were 153,316 teriparatide-exposed patients matched to 613,247 unexposed GP 
patients. No cases of OS were observed in the teriparatide cohort and the rate observed in the 
GP cohort was consistent with the expected rate in the background population. The IRR (per 
1,000,000 person-years[P-Y]) was 0.0 (95% CI: 0.0, 3.2) comparing teriparatide-exposed to 
unexposed GP patients. In the study using the LRx database, a total of 29 SCRs participated, 
covering 70% of all expected adult US OS cases during the study period. In the GP matched 
cohort, 379,283 teriparatide-exposed patients matched to 1,428,943 unexposed GP patients. 
The IRR (per 1,000,000 P-Y) was 1.3 (95% CI: 0.2, 5.1) comparing teriparatide-exposed to 
unexposed GP patients. In the OP matched cohort, 3,335,191 teriparatide-exposed patients 
matched to 637,387 unexposed OP patients. The IRR (per 1,000,000 P-Y) was 1.0 (95% CI: 
0.2, 4.5) comparing teriparatide-exposed to unexposed OP patients. A total of 18 OS cases 
were observed: the same 3 cases in both teriparatide cohorts, 9 in the GP cohort, and 6 in the 
OP cohort.Conclusions:The findings from these studies suggest that the point estimates for 
OS among teriparatide-exposed patients is consistent with what is expected in the general 
population and osteoporosis comparator populations, although the confidence intervals are 
wide.

Disclosures: Nicole Kellier-Steele, Eli Lilly and Company, Other Financial or Material 
Support

FRI-770
A POST HOC ANALYSIS OF ROMOSOZUMAB EFFICACY AND 
BASELINE FRACTURE RISK – GREATER REDUCTION IN 
FRACTURE OUTCOMES IN PATIENTS AT HIGHER RISK *Eugene 
McCloskey1, Mattias Lorentzon2, Helena Johansson3, John Kanis3, Nicholas 
Harvey4. 1Centre for Integrated research in Musculoskeletal Ageing, University 
of Sheffield, United Kingdom, 2Sahlgrenska Academy, University of Gothenburg, 
Sweden, 3Mary McKillop Health Institute, Australian Catholic University, 
Australia, 4MRC Lifecourse Epidemiology Unit, University of Southampton, 
United Kingdom

In the FRAME trial of romosozumab (Romo) in postmenopausal osteoporosis, treat-
ment rapidly reduced vertebral (73%↓) and clinical (36%↓) fracture risk within the first 
12 months, compared to placebo. We aimed to determine the interaction, if any, between 
baseline FRAX fracture probability and Romo’s efficacy within this first year of the study.
Using an ITT approach, we used an extension of Poisson regression analysis to study the 
relationship between treatment/placebo, FRAX 10-year probability of major osteoporotic 
fracture (MOF, calculated without BMD), and the risk of first incident fracture, adjusting for 
age and follow-up time. Treatment interactions considered the following fracture outcomes: 
all clinical fractures, osteoporotic fractures, MOF, clinical vertebral fractures and morpho-
metric vertebral fractures. Two-sided p-value of <0.1 for the interaction between treatment 
and FRAX was considered significant.Compared to placebo, Romo reduced the incidence 
of all fracture outcomes in the first year, ranging from a 32% reduction in MOF (p=0.07) 
to an 80% reduction in clinical vertebral fractures (p=0.038). Significant interactions were 
observed between efficacy and baseline FRAX probability, for the outcomes of clinical 
fractures, osteoporotic fractures, and MOF (p=0.064-0.084), but not for vertebral fractures 
(p>0.3). For example, Romo decreased clinical fractures by 22% at the 25th centile of FRAX 
probability but the reduction was 41% at the 75th centile; in contrast, vertebral fractures 
were reduced by a similar extent regardless of baseline risk. An analysis of the nonvertebral 
components of each of the fracture outcomes showed even stronger interactions with base-
line FRAX probability (p=0.036-0.046). The efficacy of romosozumab versus placebo on 
clinical fracture, osteoporotic fracture and major osteoporotic fracture is significantly greater 
in patients at high baseline fracture risk, an observation that can inform health economic 
modelling.Funding for the study provided by Amgen Inc., Astellas, and UCB Pharma.

Disclosures: Eugene McCloskey, Astellas, Grant/Research Support, UCB, Grant/Research 
Support, Amgen, Grant/Research Support

FRI-771
Denosumab 10 Year Simulation of Bone Remodeling In Human Biopsies 
*Duncan Tourolle né Betts1, Charles Ledoux1, Daniele Boaretti1, Ralph Müller1, 
Mauricio Aguilera2, Najma Saleem2, Mauricio Aguilera3, Najma Saleem3. 
1Institute for Biomechanics, ETH Zurich, Switzerland, 2Amgen Inc., Mexico, 
3Amgen Inc., United States

Denosumab (DMAb) is a potent antiresorptive that disrupts osteoclast (Oc) formation, 
function, and survival. The effects of DMAb on bone histomorphometry with up to 10 yr of 
treatment has provided insight into how DMAb influences cellular activity over time; how-
ever, histomorphometry is limited to 2D and reflects a single timepoint. Computer modeling 
can assess the effects of treatment vs control on the same biopsy sample over time to elu-
cidate the effects on cells and microstructure. Here we compare FREEDOM and Extension 
(Ext) biopsy data (Dempster JCEM 2018) with simulations using an agent-based model 
for cell activity coupled with a micro-multiphysics model to resolve the local mechanical 
environment and cell-cytokine-antibody reactions affecting bone remodeling.Simulation 
models were generated for 7 iliac crest biopsies (matched to FREEDOM baseline by age and 
trabecular bone volume fraction [BV/TV]) from the ETH Zurich biopsy reference database. 
Marrow was filled with uniform distributions of mesenchymal and hematopoietic stem cells, 
bone surfaces were covered with lining cells, and mechanical loading was computed using 
micro-finite element analysis. Two simulation groups (treatment and control) were run to 
model the FREEDOM trial protocol for a 10-yr period; conditions were identical except the 
treatment group received virtual injections of DMAb at 6-mo intervals. A temporal multi-
scale approach was used where the mechanical stimulation was calculated at 18-d intervals, 
cell behavior was updated every 3.5 d and the molecular reaction diffusions were solved with 
time-steps of 20 min. Static and dynamic morphometric indices including Oc number were 
calculated monthly.Treatment and control simulations matched the BV/TV observed in bi-
opsies from DMAb and placebo groups through yr 10 of FREEDOM Ext. In the simulation, 
treatment decreased Oc number which led to a modest increase in trabecular thickness as 
well as osteocyte stress shielding and concomitant increased RANKL production, followed 
by a small increase in Oc number over the 10-yr period (Fig). Lack of treatment led to a 
significant loss of bone mass and structure.This micro-multiphysics simulation model al-
lowed prediction of DMAb cellular action over a 10-yr period, matching static and dynamic 
morphometric measures assessed in clinical biopsies. This technology may be used as an 
educational tool to help physicians better understand disease-states and treatment effects on 
bone metabolism.
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Disclosures: Duncan Tourolle né Betts, Amgen Inc., Grant/Research Support

FRI-774
Is severely suppressed bone turnover in patients on long term bisphosphonate 
treatment causally related atypical femoral fracture? *Shijing Qiu1, George 
Divine1, Elizabeth Warner1, Sudhaker Rao1. 1Henry Ford Health System, United 
States

Severely suppressed bone turnover (SSBT) has been widely thought to be a key factor 
in the pathogenesis of atypical femoral fracture (AFF) following prolonged bisphosphonate 
(BP) treatment. However, there is no definite evidence that SSBT alone causes AFF because 
bone turnover is also significantly inhibited in BP treated patients without AFF. The purpose 
of this study is to determine the association of AFF with SSBT by comparing bone histomor-
phometric data in patients on long-term BP treatment and with AFF with those without AFF.
Iliac bone biopsies were obtained after a standard in vivo double tetracycline labeling from 
73 postmenopausal women with >= 2-years of BP treatment: 16 with AFF (age 68.2 +/- 7.4y) 
and 57 without AFF (age 67.6 +/- 7.7). The 5 μm sections were used for bone histomorpho-
metric measurements. The examined variables included wall thickness (W.Th, µm), erosion 
surface (ES/BS, %), osteoclast surface (Oc.S/BS, %), osteoid surface (OS/BS, %), osteoid 
thickness (O.Th, µm), osteoblast surface (Ob.S/BS, %), mineralizing surface (MS/BS, %), 
mineral apposition rate (MAR, μm/day), bone formation rate (BFR/BS, μm3/μm2/year) and 
activation frequency (Ac.f/year); the last 4 are dynamic bone turnover measurements based 
on in vivo double tetracycline labeling.Compared to patients without AFF, W.Th was sig-
nificantly lower in AFF patients in both cancellous (p < 0.05) and cortical bone (p < 0.001). 
However, ES/BS and Oc.S/BS showed a a trend of increase in cancellous bone (p < 0.1), and 
a significant increase (p < 0.05) in cortical bone in AFF patients. There were no significant 
differences in dynamic bone turnover variables between the AFF and non-AFF patients.
Synthesizing from our previous and current data, we found that the rate of bone turnover is 
reduced to a similar degree in both AFF and non-AFF patients after long-term BP treatment. 
This implies that BP-induced SSBT may not directly contribute to the development of AFF. 
Compared to non-AFF patients, AFF patients had decreased W.Th and increased osteoclast 
number (Oc.S/BS) and bone resorption areas (ES/BS), especially in cortical bone. Such in-
creased bone resorption areas are likely to be the result of increased osteoclast number, 
but many osteoclasts may have lower capacity of bone resorption, giving rise to shallower 
resorption cavities as reflected in thinner W.Th. Thus, a decreased W.Th would increase 
interstitial bone volume that is vulnerable to damage, which might enhance the risk of AFF.

Disclosures: Shijing Qiu, None

FRI-775
Bone Balance in Postmenopausal Women Treated with Combined High-
Dose Teriparatide and Denosumab: The DATA-HD Randomized Controlled 
Trial *Sabashini K. Ramchand1, Joy N. Tsai1, Natalie L. David1, Benjamin Z. 
Leder1, Hang Lee2, Richard Eastell3. 1Department of Medicine, Endocrine Unit, 
Massachusetts General Hospital and Harvard Medical School, United States, 
2Biostatistics Center, Massachusetts General Hospital and Harvard Medical 
School, United States, 3Academic Unit of Bone Metabolism, University of 
Sheffield, United Kingdom

Purpose: In the DATA-HD study, the combination of denosumab with high-dose (HD) 
teriparatide (TPTD) resulted in larger gains in hip and spine BMD than the standard dose 
(SD) combination, possibly due to a greater separation between rates of bone formation and 
resorption. To evaluate this hypothesis, we utilized a novel method of assessing differenc-
es in “bone balance” between the two groups. Methods: 69 postmenopausal women (age 
52-83) at high fracture risk were randomized to: SD-TPTD (20 µg) or HD-TPTD (40 µg) 
given months 0-9 overlapped with DMAB 60 mg Q6M given months 3-15 for a total study 
duration of 15 months. Bone turnover markers (BTMs) were obtained from fasting morning 
blood samples drawn at 0, 3, 9 and 15-month timepoints. To assess the overall “bone bal-
ance” between bone formation (P1NP and OC) and bone resorption (CTX) markers, a novel 
method of calculating T-scores of each marker, based on a healthy premenopausal reference 
group, was utilized. The “bone balance” in each group was then calculated from the T-scores 
using the following formula at each time point: Bone balance = T-score bone formation 
minus T-score bone resorption. The overall month 0-15 between group differences in bone 
balance were assessed by repeated measures ANOVA. Results: In the initial 3-months of 
TPTD monotherapy, median bone formation markers increased more in the HD than SD 
group (P1NP, 402% vs 153%, OC 254% vs 140%), as did bone resorption (CTX, 159% vs 
84%). At month 9, median P1NP was less suppressed in HD than SD (-32% vs -43%) and 
OC remained above baseline in the HD but not SD group (+10% vs -27%). Median CTX 
levels were also less suppressed in the HD than SD group (-46% vs -69%). Month-15 BTMs 
were similarly suppressed in both groups. Overall bone balance by both OC-CTX and P1NP-
CTX (favoring bone formation) from month 0-15 was greater in the HD group compared 
to the SD group (P-value <0.05 for both comparisons) (Figure). Conclusions: The greater 
gains in BMD observed in the HD group in the DATA-HD study could be explained by the 
significantly higher bone balance in the HD group compared to the SD group. Expanding 
the separation between bone formation and resorption with a greater anabolic stimulus may 
provide greater efficacy in restoring skeletal integrity in women at high risk of fragility 
fracture. Bone histomorphometry is required to fully assess the physiological effects of this 
novel combination approach.

Disclosures: Sabashini K. Ramchand, None

FRI-776
Risk predictors for seniors at imminent risk of fracture *Richard Sheer1, 
Yawen Jiang2, Lavanya Sudharshan3, Margaret Pasquale3. 1Humana Healthcare 
Research Inc., United States, 2Amgen, United States, 3Humana Healthcare 
Research, United States

Tools that identify patients at imminent risk of fracture (within 1-2 years) are not read-
ily available. In the present study, we aimed to develop and validate predictive models for 
imminent fracture risk in a Medicare population.This retrospective study using adminis-
trative claims (Humana Research Database) assessed imminent fracture risk in individuals 
in Humana’s Medicare Advantage and Prescription Drug (MAPD) plans. Individuals (aged 
67-87 years on 1/1/2015 [index]) with >=1-year medical history were followed for up to 
2 years, with censoring at death or disenrollment. The cohort was split into training and 
validation samples (1:1). Incident nontraumatic clinical fractures were identified in 1- and 
2-year follow-ups. Cox regression models assessed demographics, fracture history, falls, 
osteoporosis-related factors, frailty markers, and selected medications and comorbidities 
for independent predictors (p<0.01). A simplified, six-variable model of 1-year risk was 
also developed. All models incorporated the Sullivan method risk-scoring point system.Of 
1,287,354 individuals (mean age, 74.3 years, 56% female, 84% white), 3.8% had >=1 fra-
gility fracture in the 1-year follow-up; 6.6% experienced fracture during 2-years follow-up 
(women/men: 1-year, 4.8%/2.5%; 2-year, 8.3%/4.4%; both p<0.01). In 1-year, recent frac-
ture conferred ~3-fold higher fracture risk (versus no recent fracture). Older age, white race, 
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female sex, osteoporosis-related screening/diagnosis/medication, medications to treat de-
pression/anxiety, falls, fracture history, and respiratory conditions also increased risk (all 
p<0.01). The simplified model (recent fracture, age, sex, race, falls, medications to treat 
depression/anxiety) performed well (c-statistic, 0.71).Recent fracture, older age, female sex, 
white race, falls, and medications to treat depression/anxiety predict imminent fracture risk 
in an older-adult Medicare Advantage population. Imminent fracture risk can be assessed 
using six easily-quantified factors.Funding: Amgen and UCB Pharma.

Disclosures: Richard Sheer, Humana Healthcare Research, Major Stock Shareholder

FRI-777
To determine the therapeutic potential of senolytic bone marrow MSCs 
for frailty with bone fracture *Jia-Fwu Shyu1, Yi-Jun Lin1, Tzu-Hui Chu1, 
Cheng-Yuan Hsiao1, Pei-Jiun Tsai2, Tien-Hua Chen2. 1Department of Biology 
and Anatomy, National Defense Medical Center, Taiwan, Province of China, 
2Institute of Anatomy and Cell Biology, National Yang-Ming University, Taiwan, 
Province of China

Frailty is a multidimensional condition that increases vulnerability to stressors and re-
duces quality of life of older adults. Both diabetes mellitus (DM) and osteoporosis (OP) 
have been shown to be associated with frailty. In aged mice, targeting cellular senescence by 
genetic or senolytic compounds prevents age-related bone loss. Thus, eliminating senescent 
cells by senolytic drugs may expand healthy skeletal stem cells number and increase their 
differentiation potential. Transplantation of senolytic and rejuvenated bone marrow MSCs 
may enhance bone fracture healing in frailty patients. In this study, we tested the senolytic 
strategies to treat DM and OP associated bone fracture in aged rats. The DM and OP rats 
were obtained by intraperitoneal injection of streptozotocin (60 mg/kg) into 4-month-old 
S.D. rats. Streptozotocin treatment induced increase of blood glucose level (> 250 mg/dl) 
in three days and lasted at least for 8 weeks. Four weeks after streptozotocin treatment, mi-
croCT analysis showed significant decrease of trabecular bone volume. In these rats, femoral 
and tibia bone marrow MSCs were isolated and treated with or without senolytics (500 nM 
dasatinib and 100 mm quercetin) for 48 hours. The senescent cell number and ratio were 
determined by senescence-associated β-galactosidase (SA β-gal) activity and expression of 
p16ink4a. Senolytics treatment caused 22% reduction in SA β-Gal activity and 47% reduc-
tion in p16ink4a expression. In 5-month-old DM and OP rats, segmental radial bone defects 

which cause in delayed- or non- union were generated. The bone defects were filled with 
scaffold containing 106 bone marrow MSCs as mentioned above. Five weeks later, microCT 
and histomorphometric analyses were used to evaluate the fracture healing. The results 
showed that transplantation of senolytic bone marrow MSCs increased callus formation and 
osteogenesis of fracture healing in 6-month-old DM and OP rats. These results indicated that 
cell senescence plays an important role in the pathogenesis of DM and OP. Senolytic strategy 
may have therapeutic potential for frailty with bone fracture.

Disclosures: Jia-Fwu Shyu, None

FRI-778
Study of Twice-Weekly Injections of Teriparatide by Comparing Efficacy 
with Once-Weekly Injections in Osteoporosis Patients: The TWICE 
Study *Toshitsugu Sugimoto1, Masataka Shiraki2, Hiroshi Hagino3, Takeshi 
Yoshimura4, Toshitaka Nakamura5. 1Eikokai Ono Hospital, Japan, 2Research 
Institute and Practice for Involutional Diseases, Japan, 3School of Health 
Science, Tottori University, Japan, 4Medical Affairs Department, Asahi Kasei 
Pharma Corporation, Japan, 5Toto Sangenjaya Rehabilitation Hospital, Japan

 Purpose In Japan, a 20-μg teriparatide formulation for daily use and a 56.5-μg teri-
paratide formulation for once-weekly use are available. A placebo-controlled, 72-week, 
Teriparatide Once-Weekly Efficacy Research (TOWER) trial conducted in Japanese os-
teoporosis patients demonstrated that a 56.5-μg once-weekly regimen showed a powerful 
fracture-inhibiting effect, providing an 80% reduction in the relative risk of new vertebral 
fractures (J Clin Endocrinol Metab.2012 97:3097-3106). While a 56.5-μg once-weekly reg-
imen of teriparatide has high efficacy for osteoporosis, treatment continuation rates are low, 
with one of the major causes being adverse drug reactions such as nausea or vomiting. The 
TWICE study was therefore conducted to investigate whether a twice-weekly regimen with 
28.2-μg teriparatide can provide comparable efficacy to the 56.5-μg once-weekly regimen 
while improving safety. Methods A 48-week, multicenter, randomized, double-blind, dou-
ble-dummy, active-controlled, non-inferiority trial was conducted in Japan. Primary osteo-
porosis patients aged >=65 years at high risk of fractures (n=553) were randomly allocated 
to the 28.2-μg twice-weekly group (n=277) or the 56.5-μg once-weekly group (n=276). The 
primary endpoint was the percentage change in lumbar spine (L2–L4) bone mineral density 
(BMD) at final follow-up. Results The percentage changes in lumbar spine (L2–L4) BMD 
at final follow-up in the 28.2-μg twice-weekly and 56.5-μg once-weekly groups were 7.3% 
and 5.9%, respectively; the difference (95% confidence interval [CI]) in percentage change 
was 1.3% (0.400%–2.283%). Since the lower limit of the 95% CI was above the pre-spec-
ified non-inferiority margin (−1.6%), non-inferiority of the 28.2-μg twice-weekly group 
was demonstrated. Adverse drug reactions were significantly less frequent in the 28.2-μg 
twice-weekly group (39.7% vs 56.2%; p<0.01); the incidence of major adverse drug reac-
tions was lower and the number of subjects who discontinued due to adverse drug reactions 
was less in the 28.2-μg twice-weekly group. Conclusions A 28.2-μg twice-weekly regimen 
of teriparatide can provide comparable efficacy to a 56.5-μg once-weekly regimen while 
improving safety.

Disclosures: Toshitsugu Sugimoto, Astellas Pharma, Eisai, Daiichi-Sankyo, Chugai 
Pharmaceutical, and Eli Lilly Japan, Grant/Research Support, Asahi Kasei Pharma and 
Daiichi-Sankyo, Consultant

FRI-781
Bisphophonates Prevent Bone Loss Associated with Denosumab Treatment 
Discontinuation *María Belén Zanchetta1, Carolina Pelegrin1, Fernando 
Silveira2, Cesar Bogado2, Jose Zanchetta2, Helena Salerni3, Pablo Costanzo3. 
1IDIM, Universidad del Salvador, Argentina, 2IDIM, Argentina, 3Consultorios 
de Investigación Clínica Endocrinológica y del Metabolismo Óseo (CICEMO), 
Argentina

DMAb discontinuation is associated with the reversal of the effects attained with treat-
ment. Bisphophonates administration has been recommended to avoid rapid bone loss but 
few studies have addressed this question.Aims: Compare BMD and bone turnover markers 
between patients who received bisphosphonates after stopping DMab and those who not.
Material & Methods: Postmenopausal women who received at least two consecutive doses 
and discontinued DMab were included in this observational study. Women were divided into 
two groups according to whether they received bisphosphonates after stopping DMab or 
not (treated-group vs non-treated-group). Treatment´s decisions were made by each patient 
and their primary physician. All patients had a DXA scan done (Lunar Prodigy Advance, 
software 13.6) and bone turnovers markers evaluated (C-telopeptide (CTx) and osteocal-
cin) baseline (+6 months after last DMab) and annually (+18 months after DMab).Results: 
98 postmenopausal women completed the first year of follow-up: 65 from the non-treated-
group and 33 from the treated-group (24 zoledronate; 2 oral risedronate and 7 oral iband-
ronate). There were no significant differences in age or BMI between groups (table). Mean 
treatment time with DMab was 2.33 years. In the non- treated group we observed a signifi-
cant reduction in LS BMD (-4.1+/- 6%; p < 0.01), FN BMD (-3.3+/- 5.4% (p <0.01) and TH 
BMD (- 2.6+/- 3.6 %; p <0.01)(table). In the treated-group, LS BMD was significantly lower 
than baseline (3.3+/- 4.5%, p=0.05) but FN BMD and TH BMD were non-significantly low-
er. Bone turnover markers (CTx and osteocalcin) increased significantly in both groups but 
to a much lesser extent in the treated-group, these differences between groups were statisti-
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cally significant ( table). Oral bisphophonates users lost 3 +/- 5% in LS, and 1.7+/- 5.9% in 
FN (p=0.13 and 0.57 ). Zoledronate users lost 3.4 +/- 4.5% (p <0.01) in LS and 0.6+/- 3.7% 
(p 0.44) in FN. No patients in the treated-group had fragility fractures during follow-up 
but two patients in the non-treated group had vertebral fractures (one patient with a unique 
non-clinical vertebral fracture and one with two clinical vertebral fractures).Conclusion: In 
this study, we observed that bisphosphonates ameliorated bone loss, especially in the hip, 
and prevented the high rebound of bone remodeling markers after DMab discontinuation. 
It is essential to enhance physician´s awareness of the need to start bisphophonates after 
discontinuing DMab.

Disclosures: María Belén Zanchetta, None

FRI-822
Suppression of RANKL expression using a CRISPR interference transgene 
mimics gene deletion in mice: a loss-of-function approach that may offer 
improved cell type-specificity compared to the Cre-loxP system *Ryan 
Macleod1, Keisha Cawley1, Qiang Fu1, Melda Onal1, Charles O’Brien1. 
1University of Arkansas for Medical Sciences, United States

The Cre-loxP system is widely used to delete genes in specific cell types. A significant 
limitation of this approach is that many, if not all, Cre driver strains exhibit Cre recombinase 
activity in multiple cell types. This off-target activity is due to low level Cre expression in 
unwanted cell types and may confound interpretation of results. Thus, there is a need for 
new approaches to perform loss-of-function studies in vivo. CRISPR interference (CRIS-
PRi) uses a nuclease-dead version of Cas9 (dCas9) to suppress transcription of target genes 
without modification of the target gene sequence. Gene suppression can be facilitated by 
fusion of a transcriptional repressor domain, such as KRAB, to dCas9. CRISPRi has been 
widely used for loss-of-function studies in cell lines and some model organisms. However, 
there has been limited exploration of CRISPRi as a tool to suppress gene expression in mice. 
Here we tested the effectiveness of a transgene that broadly expresses both a dCas9::KRAB 
fusion protein and a single guide RNA (sgRNA) to suppress a well-characterized target gene, 
Tnfsf11 (encoding RANKL), in mice. The phenotype of CRISPRi transgenic mice was com-
pared to that of mice with germline deletion of Tnfsf11, which are osteopetrotic and do not 
form lymph nodes. Several founder lines were generated and three were selected for further 
analysis: one with low, one with medium, and one with high expression of the transgene. 
The phenotype of the high expressing line resembled that of RANKL-null mice, with lack of 
tooth eruption, lack of lymph nodes, and increased bone mass. The low expressing line had 
normal bone mass, tooth eruption, and lymph node development. The medium expressing 
line had a phenotype lying in between the low and high expressing lines, with increased bone 
mass and reduced RANKL mRNA but normal tooth eruption and lymph node development. 
Expression of the transgene among the lines was inversely correlated with Tnfsf11 mRNA. 
The lack of a phenotype in mice expressing low levels of the broadly-expressed CRISPRi 
transgene suggest that a cell type-specific CRISPRi transgene may be able to suppress a tar-
get gene in a more cell type-specific manner than the Cre-loxP system. These results are the 
first to demonstrate that a single CRISPRi transgene can be used for loss-of-function studies 
in mice and set the stage for development of CRISPRi-based transgenes for cell type-specific 
loss-of-function studies.

Disclosures: Ryan Macleod, None

FRI-824
The Composition Of The Gut Microbiota Is A Non-Genomic Contributor 
To Bone Mass Heritability *Abdul M Tyagi1, Emory Hsu1, Mingcan Yu1, 
Jau-Yi Li1, Jonathan Adams1, Rheinallt M. Jones 1, Roberto Pacifici1. 1Emory 
University, United States

There is a considerable degree of variation in bone mineral density (BMD) within popu-
lations, in part due to genetic factors. The remaining causes of BMD variance remain largely 
unknown. A well-recognized cause of phenotypic variation of many characters is the compo-
sition of the microbiome. The gut microbiota reaches an adult-like composition by ~3 years 
of age, through maternal transmission and close cohabitation. This study was undertaken to 
test the hypothesis that the microbiome is a non-genomic contributor to BMD heritability, 
which affects the efficiency of post-natal skeletal development. Mice from Jackson Labora-
tory (JAX mice) and from Taconic (TAC mice) have different microbiome composition. To 
evaluate the role of the microbiome on post-natal skeletal development, genetically identical 
C57BL/6 JAX and TAC mice were housed separately, or co-housed for 4 weeks. Since mice 
are coprophagic co-housing causes the equalization of the gut microbiota. Separately-housed 
JAX mice had a higher bone volume and better bone structure than TAC mice. JAX mice 
co-housed with TAC mice had a lower BV/TV than JAX mice housed alone. As a result, 
co-housed JAX and TAC mice had similar indices of bone volume and structure. These find-
ings indicate that the gut microbiota accounts for a communicable, non-genomic hereditary 
mechanism of bone loss. In a second experiment, fecal microbiome from TAC C57BL/6 
mice was transferred into TAC C3H/HeN mice previously treated with antibiotics to deplete 
their original microbiota. In a reverse experiment, stools from C3H/HeN mice were trans-
ferred into antibiotic treated C57BL/6 mice. At baseline, BV/TV was higher in C3H/HeN 
mice than in C57BL/6 mice. After fecal microbiome transplant, C3H/HeN mice harboring 
C57BL/6 microbiota had a lower BV/TV and worse bone structure than C3H/HeN mice with 
C3H/HeN microbiota. By contrast, transfer of C3H/HeN into C57BL/6 mice did not alter 
the bone volume of recipient mice. These findings demonstrate that transfer of microbiome 
across strains modifies bone phenotype, confirming that microbiota composition contributes 
to postnatal skeletal development. Next, we examined if the microbiome can transfer patho-
logic bone loss. As a model, we used ovariectomy (ovx) induced bone, which is known to be 
microbiome dependent. Stools from ovx and sham operated TAC mice were collected at 4 
weeks from surgery and transferred into eugonadic congenic germ free (GF) mice. 8 weeks 
after the stool transfer, GF mice colonized with the microbiota of sham operated had similar 
bone volume and bone structure than GF mice colonized with ovx microbiota. In summary, 
in healthy mice bone volume and structure are communicable traits, determined, in part, 
by the composition of the microbiota. By contrast, the pathologic bone loss induced by sex 
steroid deficiency is not transferable by the microbiome.

Disclosures: Abdul M Tyagi, None

FRI-833
Insights from Lexicon Pharmaceuticals’ Genome5000™ Mouse Gene 
Knockout Campaign *Robert Brommage1, David R. Powell1, Peter Vogel2. 
1Lexicon Pharmaceuticals, United States, 2St Jude Children’s Research Hospital, 
United States

With the goal of identifying novel drug targets, Lexicon Pharmaceuticals performed 
multiple phenotypic evaluations of almost 5000 druggable genes in knockout mice. Genes 
examined were chosen from enzymes, receptors, transporters, channels and secreted pro-
teins. These efforts resulted in the development of telotristat ethyl, an inhibitor of peripheral 
serotonin synthesis that became an approved treatment for carcinoid syndrome. Sotaglifloz-
in, a dual SGLT1/SGLT2, inhibitor is undergoing advanced clinical trials for diabetes. Clin-
ical trials evaluating inhibitors of AAK1 for neuropathic pain and SGLT1 for diabetes have 
started.Lexicon published knockout mouse phenotypes for 30 genes (including skeletome 
genes CHSY1, CRTAP, ENPP1, FGF23, KLOTHO, LRP5, NPR2, OSTM1, SLC39A13, 
SOST and SUMF1) mimicking previously identified human genetic disorders. Mouse phe-
notypes for GPC4 and PPIB skeletome genes were also identified.Importantly, phenotypes 
for 29 mouse gene knockouts were published prior to observations of similar phenotypes 
resulting from homologous gene mutations in human genetic disorders. These 29 genes in-
clude FAM20A (enamel renal syndrome), FAM20C (non-lethal Raine syndrome), GREM2 
(tooth malformations), LRRK1 (osteosclerotic metaphyseal dysplasia), PAPPA2 (short stat-
ure), SFRP4 (Pyle’s disease) and SLC10A7 (skeletal dysplasia) contributing to human ge-
netic disorders of bones and teeth. Wnt16 knockout mice have reduced cortical bone thick-
ness and strength, with multiple human GWAS studies showing WNT16 SNPs contribute 
to BMD and fracture susceptibility.The WNT-inactivating (removing the palmitoleate fatty 
acid essential for Frizzled receptor activation) secreted enzyme NOTUM was identified as a 
novel osteoporosis drug target, as Notum knockout mice have elevated cortical bone thick-
ness and strength. Orally active inhibitors and neutralizing antibodies suppressing NOTUM 
activity were developed and shown to stimulate endocortical bone formation and increase 
bone strength in adult ovariectomized mice and rats. In agreement with other laboratories, 
treating juvenile, but not adult, mice with neutralizing antibodies to DKK1 increased bone 
mass.Mouse gene knockout phenotyping campaigns, including the ongoing IMPC effort 
(www.mousephenotype.org), contribute insights for human rare bone diseases and identify 
novel drug targets for bone and other diseases.

Disclosures: Robert Brommage, Lexicon Pharmaceuticals, Grant/Research Support
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FRI-834
Novel model of restricted mobility induced skeletal detriment in 
zebrafish (Danio rerio) *Deepak Kumar Khajuria1, David Karasik2. 1(1)The 
Musculoskeletal Genetics Laboratory, The Azrieli Faculty of Medicine, Bar-
Ilan University, Safed 1311502, Israel (2)Department of Orthopaedics and 
Rehabilitation, Penn State University, College of Medicine, Hershey, PA 17033-
0850, USA, United States, 2The Musculoskeletal Genetics Laboratory, The 
Azrieli Faculty of Medicine, Bar-Ilan University, Safed 1311502, Israel , Israel

Motivated by the emerging utility of small fishes for the study of musculoskeletal dis-
ease, here we report a model of restricted-mobility-induced osteopenia in adult zebrafish. 
We also defined the microcomputed tomography (micro-CT) parameters which can be used 
to examine the effects of restricted mobility on the skeleton of the fish. Aquatic tanks with 
small cubical compartments to restrict the movement and locomotion of single fish were 
designed and fabricated for this study. Adult zebrafish were divided into two groups, i.e. re-
stricted mobility group (RMG) and normal control (CONT), who swam unrestricted (18 fish/
group). Six fish from each group were euthanized on day 14, 21, and 35 of the movement 
experiments. By using micro-CT (Bruker), we assessed bone volume/tissue volume (BV/
TV) and bone density in the whole zebrafish skeleton, as well as vertebral bone volume and 
bone density. Further, we assessed skeletal shape of the vertebrae (body radius, length, and 
volume; neural arch area, neural arch angle; hemal arch area and hemal arch angle). Move-
ment restriction significantly (p < 0.001) decreased total body’s BV/TV and bone density as 
compared to CONT group, starting as early as 14 days (Figure 1). RMG zebrafish showed 
gross morphological changes to the abdominal vertebral column regions and the rib cage. 
Vertebral skeletal parameters such as radius, length, volume, arches areas and angles were 
significantly altered in RMG. In conclusion, by analysing adult zebrafish, we show that 
micro-CT imaging is a sensitive method to quantify distinct skeletal properties. Our findings 
propose a rapid and effective osteopenia model, which could be used widely for osteoporosis 
drug screening, as well as to discern other consequences of immobilization.

Disclosures: Deepak Kumar Khajuria, None

FRI-835
Anti-interleukin-6 therapy (tocilizumab) improves chronic hip synovitis 
and bone healing in a piglet model of ischemic osteonecrosis of the femoral 
head *Harry Kim1, Yinshi Ren1, Olumide Aruwajove1, Zhuo Deng1, Thomas 
Mitchell2, Michael Kutschke2. 1Texas Scottish Rite Hospital, United States, 2UT 
Southwestern Medical Center, United States

Purpose: Interleukin-6 (IL-6) is a pro-inflammatory cytokine found to be significantly 
elevated in the synovial fluid of patients with Perthes disease. We hypothesize that IL-6 
elevation promotes chronic hip synovitis and poor bone healing following ischemic osteo-
necrosis (ON) and that IL-6 inhibition can improve synovitis and bone healing. The pur-
pose of this study was to determine the effects of anti-IL-6 therapy (tocilizumab) on hip 
synovitis and bone healing in a large animal model of Perthes disease.Methods: Fourteen 
piglets were surgically induced with ON on the right femoral head by placing a ligature 

tightly around the femoral neck. In addition, all piglets received an above-knee amputation 
to off-load the affected hip joint to simulate non-weight bearing. Animals were divided into 
no drug group (n=7) vs. tocilizumab group (n=7) which received tocilizumab 15-20 mg/kg 
iv 1 week following the induction of ON followed by 3 more doses at 2-week intervals (i.e. 
total 4 doses). All animals were sacrificed at 8 weeks. Synovium and femoral heads were 
assessed for inflammation. Femoral head healing, trabecular bone parameters, and bone re-
sorption and formation parameters were assessed by μCT, histology, and histomorphometry. 
Statistical analyses included one-way ANOVA and unpaired t-test.Results: Hip synovitis 
score was significantly decreased in the tocilizumab group (2.5+/-1.4) compared to the no 
drug group (7.8+/-0.8; p<0.0001). The number of synovial macrophages was significantly 
decreased in the treated group (679+/-247/mm2) compared to the no drug group (1341+/-
585/mm2; p=0.01). μCT analyses of the femoral heads showed significantly higher BV/
TV in the tocilizumab group (16.8+/-4.8%) compared to the no drug group (10.9+/-4.1%; 
p=0.02). The BFR/BS was significantly increased in the tocilizumab group (1.2+/-0.2μm3/
μm²/day) compared to the no drug group (0.6+/-0.3μm3/μm²/day; p<0.001). Furthermore, 
the number of osteoclasts/bone surface was significantly decreased in the tocilizumab group 
(2.6+/-0.7/mm) compared to the no drug group (9.0+/-4.0/mm; p<0.001). All data are pre-
sented as mean+/-SD.Conclusion: Tocilizumab decreased hip synovitis and improved bone 
healing following ischemic ON.Significance: This is the first study to investigate the effects 
of anti-IL-6 therapy on ischemic ON of the femoral head. This study provides pre-clinical 
evidence that tocilizumab decreases inflammation and increases bone volume in a large an-
imal model of Perthes disease.

Disclosures: Harry Kim, Genentech, Other Financial or Material Support

FRI-836
The SH3BP2-SYK Axis Regulates Alveolar Bone Loss in a Mouse Model 
for Periodontitis *Mizuho Kittaka1, Tetsuya Yoshimoto1, Yasuyoshi Ueki1, 
Collin Schlosser2, Mikihito Kajiya3, Hidemi Kurihara3, Ernst Reichenberger4. 
1Department of Biomedical Sciences and Comprehensive Care, Indiana 
University School of Dentistry, Indianapolis, United States, 2Department of 
Orthodontics and Dentofacial Orthopedics, University of Missouri-Kansas City, 
School of Dentistry, United States, 3Department of Periodontal Medicine, Applied 
Life Sciences, Institute of Biomedical & Health Sciences, Graduate School of 
Biomedical & Health Sciences, Hiroshima University, Japan, 4Department of 
Reconstructive Sciences, School of Dental Medicine, University of Connecticut 
Health, United States

Periodontitis is a bacterially induced chronic inflammatory condition in the oral cav-
ity where tooth-supporting tissues including alveolar bone are destructed. Previously, we 
have shown that gain-of-function mutations in the signaling adaptor protein SH3-domain 
binding protein 2 (SH3BP2) are responsible for a human craniofacial disorder cherubism 
(OMIM#118400) and that SH3BP2 plays a critical role in inflammatory response and osteo-
clastogenesis of myeloid lineage cells through spleen tyrosine kinase (SYK). In this study, 
we show that SH3BP2 is a novel regulator for alveolar bone resorption in periodontitis. 
MicroCT analysis of SH3BP2-deficient (Sh3bp2−/−) mice challenged with ligature-induced 
periodontitis revealed that Sh3bp2−/− mice develop decreased alveolar bone loss (male: 
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14.9 ± 10.2%, female: 19.0 ± 6.0%) compared to wild-type control mice (male: 25.3 ± 5.8%, 
female: 30.8 ± 5.8%). Lack of SH3BP2 did not change the inflammatory cytokine expres-
sion and osteoclast induction. Conditional knockout of SH3BP2 and SYK in myeloid lin-
eage cells with LysM-Cre mice recapitulated the reduced bone loss without affecting both 
inflammatory cytokine expression and osteoclast induction, suggesting that the SH3BP2-
SYK axis plays a key role in regulating alveolar bone loss by mechanisms that regulate the 
bone-resorbing function of osteoclasts rather than differentiation. Administration of a new 
SYK inhibitor GS-9973 before or after periodontitis induction reduced bone resorption with-
out affecting inflammatory reaction in gingival tissues. In vitro, GS-9973 treatment of bone 
marrow-derived M-CSF-dependent macrophages suppressed tartrate-resistant acid phospha-
tase (TRAP)-positive osteoclast formation with a decreased capacity for mineral resorption 
even when GS-9973 was added after RANKL stimulation. Thus, the data suggest that the 
SH3BP2-SYK is a novel signaling axis for regulating alveolar bone loss in periodontitis and 
that SYK can be a potential therapeutic target to suppress alveolar bone resorption in peri-
odontal diseases. Also, this study provides a new example for the concept that studying mo-
lecular defects in rare craniofacial diseases can result in a better understanding of the basic 
pathology of more common diseases and lead to opportunities for novel treatment strategies.

Disclosures: Mizuho Kittaka, None

FRI-838
Investigating Global Changes in Gene Expression in a Murine Model of 
Cherubism *Peter Maye1, Tulika Sharma1, Ernst Reichenberger1, Archana 
Sanjay1, Justin Cotney1. 1UCONN Health Center, United States

Using a murine model for cherubism, we have previously shown that, in contrast to 
wild type littermates, bone marrow cells derived from cherubism mice display poor os-
teogenesis and spontaneous osteoclast formation. To develop a deeper understanding for 
the potential underlying mechanisms contributing to these alterations in differentiation, we 
have interrogated changes in gene expression within the hematopoietic and mesenchymal 
cell populations by performing RNASeq. In the hematopoietic population, not surprising-
ly, genes associated with osteoclastogenesis were up-regulated. However, separate to these 
genes, a variety of genes associated with inflammation were up-regulated including those as-
sociated with arachidonic acid/prostaglandin signaling, coagulation pathways, autoimmune 
regulation, extracellular matrix remodeling, and chemokine expression. In the mesenchymal 
population, separate to the expected down-regulation in osteoblast marker genes, known 
markers of adventitial reticular cells were also down-regulated. Regulators of BMP and Wnt 
pathway associated genes showed numerous changes in gene expression, likely implicating 
the down-regulation of BMP signaling and possibly the activation of certain Wnt pathways. 
Analyses of the cherubism derived mesenchymal population also revealed interesting chang-
es in gene expression related to inflammation including the expression of distinct granzymes, 
chemokines, and sulfotransferases. These studies reveal complex changes in gene expression 
elicited from a cherubic mutation in Sh3bp2 that are informative to the mechanisms respond-
ing to inflammatory stimuli and repressing osteogenesis. The outcomes of this work are 
likely to have relevance not only to cherubism, but other inflammatory conditions impacting 
the skeleton.

Disclosures: Peter Maye, None

FRI-840
CaMKK2-AMPK-p38 MAPK Axis in Osteoarthritis *Uma Sankar1, Elsa 
Mevel1, Justin Williams1. 1Indiana University School of Medicine, United States

Osteoarthritis (OA) is a severely debilitating degenerative joint disease, rising in inci-
dence globally with no cures. Calcium/calmodulin-dependent protein kinase kinase 2 (CaM-
KK2) is activated by Ca2+-bound calmodulin (CaM). Blocking CaMKK2 promotes osteo-
blasts while suppressing macrophage-mediated inflammation and osteoclasts. Based on its 
roles in inflammation and bone remodeling, we hypothesized that CaMKK2 plays a role OA 
pathogenesis. Unilateral sham or destabilization of medial meniscus (DMM) surgeries were 
performed on 10 week-old C57BL6 male wild type (WT) or Camkk2-/- mice. WT-DMM 
mice were administered tri-weekly i.p. injections of saline or CaMKK2 inhibitor STO-609 
(0.033 mg/kg body weight) for 8 weeks post-surgery. At termination, surgery and contralat-
eral knee joints were harvested and processed for analyses in a blinded manner. Cartilage 
degradation and synovial inflammation were assessed by histology and immunohistochem-
istry. Subchondral bone (SB) sclerosis was evaluated by microcomputed tomography (μCT). 
To understand mechanism, murine articular chondrocytes (MACs) were isolated from new 
born WT and Camkk2-/- mice and stimulated with 10 ng/ml of interleukin-1 (IL-1β) for 48 
h.Inhibition of CaMKK2 using STO-609 protected WT mice from DMM-induced cartilage 
degradation. Further, DMM surgery did not affect the joint cartilage in Camkk2-/- mice, 
indicating protection from OA. Cartilage breakdown is accompanied by macrophage infil-
tration into the synovium triggering synovitis. We observed F4/80-positive macrophages 
infiltrating the synovium of saline-treated DMM-WT mice, but not in STO-609-treated WT 
or Camkk2-/- mice. SB sclerosis and thickening of the SB plate were also observed in sa-
line-treated DMM-WT, but not in STO-609 treated DMM-WT or Camkk2-/- mice. Further-
more, when challenged with IL-1β, MACs lacking CaMKK2 displayed attenuated inflam-
mation (Inos, Cox2, Il6) and cartilage catabolism (Mmp2-9-13 and Adamts5) and enhanced 
anabolic responses (Col2a1, Acan, Comp). Our studies identify CaMKK2 as a molecular 
hub coordinating catabolic and inflammatory responses in chondrocytes through its regula-
tion of adenosine monophosphate dependent protein kinase (AMPK) and p38 mitogen acti-

vated protein kinase (p38 MAPK) pathways that are antagonistic to the extracellular receptor 
kinase (ERK) signaling cascades. The absence or inhibition of CaMKK2 suppresses the 
activation of AMPK-p38 MAPK pathway in chondrocytes, preventing cartilage destruction, 
synovitis and SB disease. Blocking CaMKK2 also relieves AMPK-p38 MAPK-mediated 
inhibition of ERK1/2, which plays a positive role in the maintenance of matrix synthesis by 
chondrocytes. Taken together, our results identify CaMKK2 as an effective therapeutic target 
in the treatment of OA, a disease with no effective disease-modifying treatments

Disclosures: Uma Sankar, None

FRI-844
OI fractures show delayed healing and increased possibility of re-fracture 
in murine models *Jennifer Zieba1, Elda Munivez1, Alexis Castellon1, Brendan 
Lee1. 1Baylor College of Medicine, United States

Osteogenesis Imperfecta (OI) is the most common genetic bone dysplasia that is phe-
notypically and genetically complex. It is characterized by bone deformities and fractures 
caused by low bone mass and impaired bone quality. Roughly 85-90% of cases are dom-
inantly inherited and result from mutations in genes encoding type I collagen (COL1A1 
and COL1A2), the major protein of the bone matrix. 10-15% of OI cases are recessively 
inherited and the majority result from mutations in members of the prolyl-3-hydroxylation 
complex including Cartilage Associated Protein (CRTAP). OI patients are at an increased 
risk of fracture throughout their lifetimes and anecdotal evidence suggests successful frac-
ture recovery. However, non-union has been reported in 24% of fractures and 52% of os-
teotomies and many stabilization techniques result in additional surgery due to re-fracture. 
Additionally, re-fractures typically go unreported making the frequency of re-fractures in 
OI patients unknown. Thus, there is an unmet need to better understand the mechanisms by 
which OI affects fracture healing. It is our hypothesis that OI fractures undergo suboptimal 
healing and that this process results in ultimately weaker bone leading to the increased pos-
sibility of re-fracture. Using an open tibial fracture model, we show a decrease in callus size 
in both Col1a2G610c/+ and Crtap–/– OI mouse models post-fracture suggesting impaired 
healing. Callus cartilage distribution is altered in the OI models suggesting alterations in car-
tilage formation or differentiation and may be associated with the observed decrease in callus 
sise. Fracture calluses in both models also exhibited a significant decrease in polar moment 
of inertia (pMOI) indicating a decrease in resistance to torsional stress. Most importantly, 
via three-point-bending biomechanical testing, we determined that in wild type bone, the 
healed fracture site resulted in stronger bone compared to the unfractured tibia. However, 
Crtap–/– healed fractured tibia show a trend towards being mechanically weaker and exhib-
iting decreased ductility when compared to the contralateral unfractured bone. This implies 
the possibility that OI fractures do not heal properly and may be a prime location for re-frac-
ture. These data provide valuable insight into the effect of the ECM on fracture healing, a 
poorly understood mechanism as well as support the need for treatment of primary fractures 
to decrease incidence of refracture and deformity in OI patients.
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Disclosures: Jennifer Zieba, None

FRI-869
Different effects of Abaloparatide and hPTH(1-34) on Bone Resorption 
and Bone Formation *Tara Mullarkey1, Heike Arlt1, Dorothy Hu2, Roland 
Baron2, Tadatoshi Sato3, Marc Wein4, Bruce Mitlak5, Beate Lanske6, Tatiana 
Besschetnova6. 1Radius Health, Inc., United States, 2Harvard Dental and Harvard 
Medical School, United States, 3Endocrine Unit, Massachusetts General Hospital, 
Harvard Medical School, Boston, United States, 4Endocrine Unit, Massachusetts 
General Hospital, Harvard Medical School, United States, 5Radius Health, Inc, 
United States, 6Radius Health, Inc. , United States

Abaloparatide (ABL), a PTHrP analog, has been FDA approved for the treatment of 
postmenopausal women with osteoporosis at high risk for fractures. ABL exhibits a clear 
anabolic response with only limited effects on bone resorption when compared to hPTH(1-
34), as demonstrated by bone turnover markers in the ACTIVE trial. In vitro studies suggest 
that PTH or PTHrP analogs can distinguish between two high-affinity PTHR1 conformations 
resulting in distinct signaling effects on bone formation and resorption.To compare the ef-
fects of ABL and PTH on bone resorption, in vitro cell culture and in vivo murine calvarial 
models were used. Mice were subcutaneously injected once daily with either vehicle, 10 ug/
kg PTH(1-34), or 40 µg/kg ABL for 12 consecutive days. The in vivo data demonstrated 
that in both peptide-treated groups the numbers of TRAP+ cells and resorbed area were 
significantly increased compared to controls. Intriguingly, ABL-treated mice showed ~50% 
less TRAP+ cells when compared to PTH(1-34). Moreover, the higher number of TRAP+ 
positive cells in the PTH group correlated with the greater area of resorption. Similarly to our 
in vivo data, conditioned medium from ABL (10nM)-treated osteoblasts induced fewer os-
teoclasts and resulted in less resorbed area measured by pit formation assay when compared 
to PTH (10nM). These data imply that there are differences in the induction of osteoclast 
activity by ABL and PTH(1-34)-dependent signaling resulting in different amounts of bone 
resorption.Histomorphometric analyses at the tibial trabecular bone showed a significant 
increase in the number of osteoblasts (Ob) and Ob surface/bone perimeter only in the ABL 
treated mice. Moreover, dynamic measurements at the cortical bone showed a markedly 
higher periosteal mineralizing bone surface and greater bone formation rate in the ABL 
group when compared to PTH treated mice. In addition, gene expression levels of Wnt4, 
VDR, and Connexin 43, markers of mature Obs were significantly higher in the RNA from 
tibial cortices of ABL treated groups. These data suggest that osteoblasts from mice treated 
with ABL are more active in our model.Taken together, these nonclinical findings are con-
sistent with molecule specific effects on bone formation and resorption. Further examination 
of gene expression and proteomics may elucidate unique mechanisms by which these agents 
act within bone.

Disclosures: Tara Mullarkey, Radius Health Inc, Major Stock Shareholder

FRI-870
Bone vascular remodeling and pericytes mobilization during the transient 
anabolic response to anti-sclerostin antibodies treatment and its rescue by 
iPTH *Maude Gerbaix1, Serge Ferrari1, Bernard Roche2, Marie-Hélène Lafage 
Proust2. 1Division of Bone Diseases, Geneva University Hospitals and Faculty of 
Medicine, Geneva, Switzerland, Switzerland, 2INSERM U1059, Université de 
Lyon, Saint Etienne, France, France

The osteoanabolic action of Sclerostin neutralizing Ab (Scl-Ab) is transient but can 
be sustained upon addition of iPTH, suggesting that osteoblasts precursors can be further 
recruited. In mice, 2 weeks of PTH treatment remodels bone vessels and the network of 
leptin receptor expressing pericytes1 (LepR+) which may differentiate into osteoblasts2, in 
the transition zone (TZ) close to the endocortex. In this context, we hypothesized that bone 
vascular remodeling and pericyte mobilization may be involved in the transient anabolic 
response to Scl-Ab and its rescue by iPTH.Four month-old mice received Scl-Ab (50mg/kg/
wk) or Veh for 4 wks, after which Scl-Ab treated mice received a co-treatment with iPTH 
(40µg/kg/d) or Veh for 3 wks. Serum P1NP, bone microstructure (µCT) and vasculariza-
tion/pericytes distribution by Endomucin (Edm)/LepR double immunolabelings on femur 
cryosections were analyzed.With Scl-Ab, P1NP peaked at 2 wks and decreased thereafter, 
femur trabecular BV/TV and Ct.Th were markedly increased by 4 wks (157% and 37%, 
respectively; p<0.001 vs Veh) with no further gain at 7 vs 4 wks. Scl-Ab concomitantly 
increased total bone marrow Edm+ vascular area (31% vs Veh, p<0.01) and decreased TZ 
vessels pericyte coverage (-48% vs Veh, p<0.01) while increasing vessel free LepR+ cell 
number in the TZ at 4 wks (33% vs Veh, NS). After 7 wks under Scl-Ab, TZ vessels pericyte 
coverage resumed Veh levels with no further increase in vessel-free LepR+ cell number (vs 
Scl Ab at 4 wks). Co-treatment with iPTH increased P1NP as well as femur BV/TV and 
Ct.Th at metaphysis (16 and 7% respectively vs Scl-Ab alone; p<0.05), rescued LepR+ 
TZ vessel coverage (-30% vs Scl-Ab alone at 7 wks p<0.01) while vessel-free LepR+ cell 
number decreased by 31% vs Scl-Ab, p<0.05 (Fig).In summary, under Scl-Ab, bone vascu-
lar remodeling occurred with a transient increase of vascular volume along with a decrease 
of pericyte vascular coverage and an increase of LepR+ free cells, suggesting that Scl-Ab 
promotes the recruitment of pericytes to increase osteoblastic precursors. A longer exposure 
to Scl-Ab (7wks) does not further increase LepR+ free cell number, which may contribute 
to the exhaustion of Scl-Ab anabolic potential. Co-treatment with iPTH maintained a low 
vascular coverage and decreased LepR+ free cells suggesting that iPTH acts by converting 
LepR+ free cells in osteoblasts to further stimulate bone formation under Scl-Ab. 1Caire et 
al. JBMR, 2019 2Kusumbe et al. Nature, 2014

Disclosures: Maude Gerbaix, None
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FRI-873
A blueberry-enriched diet counteracts the effects of estrogen deficiency 
in mice on bone, skeletal muscle, and peripheral fat, and alters the gut 
microbiome. *Amy Y Sato1, Meloney Cregor1, Kevin McAndrews1, Sam 
Bosco1, David B Burr1, Cindy H Nakatsu2, Gretel G Pellegrini3, Linda D 
McCabe4, George P McCabe4, Mario G Ferruzzi5, Mary A Lila5, Munro Peacock6, 
Connie M Weaver7, Teresita M Bellido8. 1Department of Anatomy and Cell 
Biology, Indiana University School of Medicine, United States, 2Department 
of Agronomy, Purdue University, United States, 3Department of Anatomy 
and Cell Biology, Indiana University School of Medicine; CONICET-UBA 
Instituto de Inmunología, Genética y Metabolismo (INIGEM). FFyB-Hospital 
de Clínicas, Bs As, Argentina, United States, 4Department of Statistics, Purdue 
University, United States, 5Department of Food, Bioprocessing and Nutrition 
Sciences, North Carolina State University, United States, 6Department of 
Medicine, Division of Endocrinology, Indiana University School of Medicine, 
United States, 7Department of Nutrition, Purdue University, United States, 
8Department of Anatomy and Cell Biology; Department of Medicine, Division 
of Endocrinology, Indiana University School of Medicine; Roudebush Veterans 
Administration Medical Center, United States

Diets containing natural plant products exhibit protective effects on the adult skeleton 
by unclear mechanisms. We previously identified a blueberry cultivar (Montgomery= Mont) 
that protects from ovariectomy (OVX)-induced bone loss, when 10% lyophilized (freeze 
dried) berry was incorporated into a control diet (AIN-93M) and fed for 6 wk to sham/OVX 
4 mo mice, N=9-20. We report here that bones from Mont-fed mice exhibited increased 
endogenous antioxidant response (EAR), assessed by phase-II detoxifying/antioxidant en-
zyme gene expression. In contrast, EAR was not increased in bones from mice fed 2 other 
berry-containing diets that did not protect from OVX-induced bone loss. Mont did not pre-
vent OVX-induced reduction in the expression of C3, an estrogen receptor ERE-containing 
responsive gene. Thus, Mont diet specifically counteracted the harmful oxidative actions of 
OVX by increasing EAR, without activating canonical estrogenic actions in bone. Mont-fed 
mice were also protected from OVX-induced decreased BV/TV, TbTh, and TbN, assessed 
by micro-CT, and the increase in resorption (CTX). In addition, OVX induced skeletal mus-
cle loss in control-fed mice, quantified by gastrocnemius weight, whereas Mont-fed mice 
were protected. Further, OVX control-fed mice exhibited increased body weight and periph-
eral fat mass, quantified by DEXA; and mice fed with Mont, but not with the other berries, 
did not gain weight or peripheral fat upon OVX. We next examined potential effects of OVX 
and the Mont diet on the gut microbiome, known to affect homeostasis of several tissues. 
Fecal bacterial DNA was analyzed using 16S rRNA gene sequences from high throughput 
paired end MiSeq technology. We found that OVX did not induce significant changes in 
the microbiome regardless of the diet. In contrast, Mont-fed mice exhibited a statistically 
significant alteration of the microbiome compared with control-fed mice (axis1=54.4% per 
MANOVA, p=0.001). Further, analysis of the phylogenetic diversity detected higher prev-
alence of the bacterial communities Alloprevotella, Ruminococcus (starch fermenters), and 
an unclassified taxon Coriobacteriales Incertae in Mont-fed mice. In contrast, control-fed 
mice exhibited higher prevalence of Bifidobacterium and Coriobacteriaceae UCG-002 com-
munities. These findings highlight the impact of nutrition on musculoskeletal tissue mainte-
nance and the gut microbiome, and suggest alternative interventions to prevent the harmful 
effects of estrogen deficiency.

Disclosures: Amy Y Sato, None

FRI-874
Dynamics of Modeling- and Remodeling-Based Bone Formation in 
Response to Intermittent Parathyroid Hormone (PTH) in Male, Female, 
and Ovariectomized (OVX) Rats *Wenzheng Wang1, Wei-Ju Tseng1, Hongbo 
Zhao1, Nathaniel Dyment1, Xiaowei Sherry Liu1. 1University of Pennsylvania, 
United States

Activation of modeling-based bone formation (MBF), i.e., bone formation without pri-
or activation of bone resorption, has been identified as an important mechanism by which 
anabolic agents, such as teriparatide (PTH1-34), rapidly elicit new bone formation. To study 
the dynamics of MBF and remodeling-based bone formation (RBF), we injected calcein 
(green, G), alizarin complexone (red, R), and tetracycline (yellow, Y) fluorochrome labels 
to rats in a G-R-Y-G sequence at days -2, 5, 12, 19 (initiation of PTH on day 0), followed 
by euthanasia at day 21. Based on multi-color fluorochrome labels and cement lines on 
cryo-sections (Fig A-D), BF sites were identified as MBF (smooth cement line) or RBF 
(scalloped cement line) in the rat tibial trabecular bone and further stratified by activation 
time (within wk1, 2, and 3, Fig G). We hypothesized that MBF and RBF respond differently 
to PTH and between male and female rats.Mineralizing surface (MS/BS) between MBF and 
RBF did not differ in vehicle (VEH)-treated 7-mo-old female (n=6), male (n=6), or OVX 
rats (n=3, OVX at age 4mo, Fig E). 3-wk PTH treatment (equivalent to ~18 mo treatment in 
human) led to 7.7, 3.3 and 4.6 fold greater MBF-induced MS/BS compared to VEH group in 
female, male, and OVX rats (n=5-6/group), respectively (Fig E). In contrast, PTH resulted 
in greater RBF-induced MS/BS only in females (3.6 and 2.9 fold greater vs. VEH for intact 
and OVX rats, respectively), but not in males (Fig E). No difference in mineral apposition 
rate (MAR) between MBF and RBF was found in either VEH or PTH groups (Fig F).39, 51, 

and 10% of all RBF sites activated by PTH occurred during wk1, 2, and 3, respectively. In 
contrast, 85% of all MBF sites in response to PTH were activated within wk1, resulting in 
MS/BS and bone formation rate (BFR/BS) 5.5 and 5.9 fold greater than those of RBF during 
wk1 in intact females (Fig H&I). During wk2, MBF and RBF induced similar levels of MS/
BS and BFR/BS. Despite minimal activation of new bone formation during wk3, the MAR 
of both MBF and RBF were greater than those of wk1 and 2 (Fig J). Similar dynamics of 
MBF and RBF in response to PTH were found in male and OVX rats (data not shown).In 
summary, MBF and RBF have similar contributions to trabecular bone homeostasis in adult 
rats. PTH induces new bone formation by programming rapid activation of new MBF, fol-
lowed by continuous activation of RBF. Compared to female rats, males are less responsive 
to PTH in activating RBF.

Disclosures: Wenzheng Wang, None

FRI-890
Mazabraud syndrome is often associated with complications of FD/
MAS; a multicenter international cohort study. *Marlous Hagelstijn-
Rotman1, Natasha Appelman-Dijkstra1, Alison Boyce2, Bas Majoor3, Deborah 
Gensburger4, Michiel van de Sande5, Sander Dijkstra5, Roland Chapurlat6. 
1Center for Bone Quality, dept. of Internal Medicine, division of Endocrinology, 
Leiden University Medical Center (LUMC), Netherlands, 2Skeletal Disorders 
and Mineral Homeostasis Section, National Institute of Dental and Craniofacial 
Research, National Institutes of Health, United States, 3Dept. of Orthopaedic 
surgery, Leiden University Medical Center (LUMC), Netherlands, 4INSERM 
UMR 1033, University of Lyon, Hôpital Edouard Herriot, France, 5Dept. of 
Orthopaedic surgery, Leiden University Medical Center (LUMC), , Netherlands, 
6INSERM UMR 1033, University of Lyon, Hôpital Edouard Herriot, Lyon, 
France, France

Introduction: Mazabraud’s syndrome(MZB) is a rare condition in which Fibrous Dys-
plasia of bone (FD) or Mc Cune Albright syndrome(MAS)is seen in combination with 
intramuscular myxomas, also harboring the GNAS-mutation. Recent studies have shown 
that having extra skeletal, GNAS-related features might be associated with a more severe 
phenotype. However, patients with MZB are often only seen by orthopedic surgeons and 
screening is in most centers not standard of care. We therefore evaluated MZB patients from 
the Netherlands(LUMC), USA(National Institutes of Health) and France(INSERM, Hôpital 
Edouard Herriot). Methods: All FD/MAS patients known in these tertiary referral centers 
with an additional diagnosis of a myxoma were included. Demographic information and data 
on disease extent and extra skeletal manifestations of FD/MAS such as precocious puberty 
(PP) or café-au-lait patches (CAL) were retrieved from patient’s medical records.Results: 
Thirty MZB patients were included: 20 women (67%) and 10 men (33%). Patients received a 
diagnosis of MZB significantly later then their FD/MAS diagnosis; median age at diagnosis 
of MZB was 42 years (range 16-69 years) vs. 30 years (range 0-60 years), p<0.01, with an 
average myxoma count of 1.4 per patient. All patients with MZB were evaluated were using 
skeletal scintigraphy. Twenty-six patients were diagnosed with polyostotic disease (87%). In 
97% the myxoma was located at the proximity of a skeletal FD lesion. The combination of 
MZB and “classical ‘MAS was made in 4 patients who all had PP, CAL and 3 of them had 
additional GH-excess. Due to thyroid involvement, 6 patients were later classified as MAS. 
6 other patients had café-au-lait patches. Strikingly, we observed ductal carcinoma in situ of 
the breast in 3 patients (10%), breast cancer in 1 patient (3.3%), intra pancreatic mucinous 
neoplasms in 3 patients (10%) and giant liver adenomas in 2 patients (6.6%).Thus, in total 
43% of patients had other extra skeletal GNAS features, 30% had an additional soft tissue 
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tumor and 33% was classified as MAS. Conclusion: In MZB, the fast majority of patients 
suffer from polyostotic FD almost half of them have extra skeletal GNAS-related features 
of whom 30% had (pre-)malignant tumors. We therefore advocate that MZB patients should 
undergo a complete screening for their extent of bone disease and should be screened for 
addiotional FD/MAS features, especially other soft tisse tumors.

Disclosures: Marlous Hagelstijn-Rotman, None

FRI-891
Teriparatide (TPTD) for Premenopausal Idiopathic Osteoporosis: A 
Randomized Single Switch-Over Trial *Adi Cohen1, Stephanie Shiau1, 
Sanchita Agarwal1, Mafo Kamanda-Kosseh1, Mariana Bucovsky1, John 
Williams1, Elizabeth Shane1, Robert R. Recker2, Joan M. Lappe2, Julie Stubby2, 
David W. Dempster3, Hua Zhou3. 1Columbia University Irving Medical Center, 
United States, 2Creighton University School of Medicine, United States, 3Helen 
Hayes Hospital, United States

Premenopausal women with IOP (PreMenIOP) have marked deficits in bone mass, mi-
crostructure and stiffness. On tetracycline-labeled transiliac biopsies, bone formation rate 
(BFR) varies from very low to elevated. In a pilot study of teriparatide (TPTD) in 21 Pre-
MenIOP, we observed marked increases in BMD, but 20% had no change at any site. We 
initiated a double-blind, placebo-controlled, single-switchover study of TPTD (20mcg SC 
QD) in 41 PreMenIOP. Subjects (37 +/- 8 yrs) were randomized to ActiveTPTD (n=28) or 
Placebo (n=13) pens. At 6M, those randomized to ActiveTPTD continued for 18M; those 
randomized to Placebo began ActiveTPTD and continued for 24M. Transiliac biopsy was 
performed at 3M, with tetracycline labelling before initiating and after 2.5M on TPTD or 
Placebo.Subjects had low lumbar spine (LS) Z scores (-2.2 +/- 0.9) and averaged 3 +/- 3 
fractures. Age, BMI, serum CTX, PINP, LS and 1/3radius BMD were similar in the random-
ized groups; total hip (TH) and femoral neck (FN) BMD were higher in the Placebo group 
(p<0.05). During the first 6M, LS BMD increased more in ActiveTPTD than Placebo (5.5 +/- 
4.2% vs 1.6 +/- 3.8%; p=0.007) with no significant differences elsewhere. The ActiveTPTD 
group had larger 3M increases in cancellous (CAN), endocortical (ENDO) and intracortical 
BFR (p<0.01-0.001).During the full 24M on active TPTD, BMD increased by 13.2 +/- 8.7% 
at LS, 5.2 +/- 4.3% at TH, 5.0 +/- 5.1% at FN and decreased by 2.0 +/- 2.6% at the 1/3radius 
(all p<0.001). 8/39 (21%) had no increase in LS BMD (absolute change less than Hologic 
LSC: <0.026 g/cm2) at 12M (12M-NonResponders), of whom 2 were withdrawn for BMD 
loss. Of the 6 remaining 12M-NonResponders, 5 had measurable LS BMD response at 24M 
(12M-NonResponders: +7.2 +/- 1.6% vs 12M-Responders: +14.8 +/- 8.5%; p=0.06). Base-
line BFR predicted 24M change in BMD at LS (ENDO BFR, r=0.5; p=0.02) and TH (all 3 
surfaces r=0.4-0.6; p90%, did not differ between groups during the 6M RCT or during the 
24M active TPTD treatment period, and did not predict BMD response.In conclusion, these 
results demonstrate that PreMenIOP have significant increases in LS BMD after 6 and 24 
months of TPTD. They also confirm that a subset of PreMenIOP respond poorly to TPTD. 
Both baseline and TPTD-induced 3M increases in tissue-level bone formation rate are sig-
nificantly associated with BMD response in PreMenIOP.

Disclosures: Adi Cohen, None

FRI-892
A Phase 1 PK/PD Study of Once vs Twice Daily Administration of 
rhPTH(1-84) in Patients With Hypoparathyroidism: Interim Analysis 
*Steven Wai Ing1, Michael Mannstadt2, Lars Rejnmark3, István Takács4, Ivy Song5, 
Helen Shapiro5, Ping He5, Richard D Finkelman5. 1Division of Endocrinology, 
Diabetes and Metabolism, Ohio State University Wexner Medical Center, United 
States, 2Endocrine Unit, Massachusetts General Hospital and Harvard Medical 
School, United States, 3Department of Clinical Medicine, Aarhus University 
Hospital, Denmark, 4Department of Medicine, Faculty of Medicine, Semmelweis 
University, Hungary, 5Shire Human Genetic Therapies, Inc., Lexington, MA, 
USA, a member of the Takeda group of companies, United States

Introduction: Recombinant human parathyroid hormone (rhPTH[1-84]) is indicated in 
the US as an adjunct to calcium (Ca) and vitamin D once daily (QD) to control hypocal-
cemia in patients with hypoparathyroidism. Currently, there is no information on the use 
of twice daily dosing (BID) of rhPTH(1-84). The primary objective of this phase 1 study 
was to assess PTH pharmacokinetics (PK) and pharmacodynamic (PD) effects (control of 
serum Ca and urinary Ca excretion) of QD and BID administration of rhPTH(1-84). The 
secondary objective was to assess the safety and tolerability of rhPTH(1-84).Methods: 32 
subjects with chronic hypoparathyroidism were randomized to 4 cohorts and received 2 
rhPTH(1-84) treatments (QD and BID) in a crossover fashion: (1) 25 µg BID, 100 µg QD; 
(2) 50 µg BID, 100 µg QD; (3) 25 µg BID, 100 µg QD; (4) 50 µg BID, 100 µg QD. Subjects 
received their routine supplemental Ca and active vitamin D through the day prior (Day -1) 
to rhPTH(1-84) dose in each treatment period. For cohorts 1 (n=8; 100% female) and 2 (n=8; 
75% female), oral Ca and active vitamin D were withheld on the day of rhPTH(1-84) dosing 
and into the next day for both regimens. Serum and urine samples were obtained for Ca PD 
on Day -1 and Day 1. This interim analysis reports data from cohorts 1 and 2.Results: Serum 
Ca responses were similar between the conventional therapy with oral Ca and active vitamin 
D and rhPTH(1-84) doses of 100 µg QD, 50 µg BID, and 25 µg BID administered without 
oral Ca and vitamin D. In contrast, rhPTH(1-84) treatment markedly reduced urinary Ca 

excretion vs conventional therapy for 10–12 hours postdose (100 µg QD, and 25 or 50 µg 
BID). rhPTH(1-84) reduced 24-hour urinary calcium excretion by 35.9%, 49.6%, and 51.5% 
at 24 h with 100 µg QD, 50 µg BID, 25 µg BID, respectively, vs the conventional treatment 
(Figure). Overall, 5 subjects experienced 12 treatment-emergent adverse events (TEAEs); 5 
were treatment related. All TEAEs resolved. No serious TEAEs were reported.Conclusions: 
Serum Ca responses with rhPTH(1-84) in the absence of Ca and vitamin D were comparable 
with the conventional therapy. BID and QD rhPTH(1-84) reduced urinary Ca excretion vs 
conventional therapy with a numerically greater reduction with BID compared with QD 
dosing.No new safety findings were observed with rhPTH(1-84) whether administered QD 
or BID.

Disclosures: Steven Wai Ing, Shire, a member of Takeda group of companies, Grant/
Research Support

FRI-893
Physical Function and Health-Related Quality of Life in Adults Treated 
with Asfotase Alfa for Pediatric-Onset Hypophosphatasia *Lothar Seefried1, 
Dominik Rak1, Franca Genest1, Ulrike von Hehn2, Anna Petryk3. 1Orthopaedic 
Clinic King-Ludwig-Haus, University of Würzburg, Germany, 2Medistat GmbH, 
Germany, 3Alexion Pharmaceuticals, Inc., United States

Purpose: Hypophosphatasia (HPP) is a rare, inherited, metabolic disease characterized 
by low activity of tissue-nonspecific alkaline phosphatase. Manifestations include muscu-
loskeletal symptoms that impair physical function and reduce health-related quality of life 
(HRQoL). Asfotase alfa, an enzyme replacement therapy, is approved for the treatment of 
patients with pediatric-onset HPP. The objective of this analysis was to evaluate the effec-
tiveness of asfotase alfa in improving physical function and HRQoL among adults with 
pediatric-onset HPP.Methods: Data on adults (≥ 18 years old) with pediatric-onset HPP 
who had received asfotase alfa for at least 12 months were collected during routine clini-
cal practice at the Orthopedic Institute of the Julius-Maximilians-University of Wu¨rzburg 
(NCT03418389). Physical function was assessed using the Short Physical Performance 
Battery (SPPB), the Lower Extremity Functional Scale (LEFS) and the 6-minute walk test 
(6MWT); pain was evaluated using the PainQuest instrument. The 36-item Short-Form 
Health Survey version 2 (SF-36v2) was used to assess HRQoL. Change from baseline to 
12 months in the scores for each tool was analyzed. Safety concerns during this period were 
also captured.Results: Of the 14 patients included (11 female, 3 male), median (min, max) 
age at start of treatment with asfotase alfa was 53 (20, 78) years for women and 46 (19, 
57) years for men. Median (min, max) height was 160 (135, 167) cm for women and 176 
(170, 180) cm for men. All patients had heterozygous mutations in the ALPL gene. Of the 
12 patients with data on the 6MWT, median (min, max) distance walked increased signifi-
cantly from 272 (0, 760) m to 301 (0, 605) m after 12 months of treatment (Fig 1A). Median 
(min, max) scores on the chair rise test, a part of the SPPB, improved significantly from 22 
seconds at baseline to 13 seconds after 12 months of treatment (n = 9; Fig 1B). Significant 
improvements in LEFS and SF-36v2 Physical Component Summary scores were observed 
after 12 months of treatment (n = 9; Fig 1C&D). Changes in grip force (n = 12) or pain (n = 
8) were variable over the 12 months of treatment. The safety profile of asfotase alfa in this 
population was similar to that reported in previous clinical studies.Conclusions: These data 
in a real-world cohort of adult patients with pediatric-onset HPP suggest that asfotase alfa 
can be effective in improving physical functioning.
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Disclosures: Lothar Seefried, Alexion Pharmaceuticals, Inc., Grant/Research Support, 
Alexion Pharmaceuticals, Inc., Consultant

FRI-897
Clinical and Biochemical Phenotypes of Adults with Monoallelic and 
Biallelic ENPP1 Mutations *Anupam Kotwal1, Alejandro Ferrer1, Rajiv 
Kumar1, Ravinder Singh1, Vishakantha Murthy1, Laura Schultz-Rogers1, Brandan 
Lanpher1, Eric Klee1, Robert Wermers1, Michael Zimmermann2, Demetrios 
Braddock3. 1Mayo Clinic, United States, 2Medical College of Wisconsin, United 
States, 3Yale University, United States

Purpose: Inactivating mutations in the ENPP1 gene are associated with generalized 
arterial calcification of infancy (GACI) and autosomal-recessive hypophosphatemia rickets 
type 2 (ARHR2). The study objective was to examine the clinical and biochemical pheno-
types in a family with monollelic and biallelic mutations of ENPP1: (A) HET c.1441C>T 
p.Arg481Trp and (B) HET c.323G>T p.Cys108Phe.Methods: Clinical and biochemical find-
ings were correlated with the ENPP1 sequence in the proband, her mother, 3 siblings, and 3 
children. Her father only had genetic testing. The subjects’ medical histories were evaluated 
and measurement of bone biomarkers, intact and C-terminal FGF-23, FGF-7, pyrophosphate 
(PPi), and sequencing of the ENPP1 gene were performed.Results: Family data is present-
ed in Table 1. Including the proband, 2 subjects (S1, S5) had biallelic, 4 family members 
had monoallelic (S2, S7, S8, S9), and 2 subjects (S4, S6) had no mutations. The maternal 
mutation (A), a known pathogenic GACI variant, was found in 3 subjects (S2, S8, S9) with 
monoallelic mutations, while the paternal mutation (B) which was not previously reported 
but likely pathogenic based on in silico protein modeling, was present in 1 subject (S7). 
Both subjects with biallelic mutations had rickets, periarticular mineral deposition, primary 
hyperparathyroidism with multi-gland disease and no evidence of vascular calcification. En-
thesopathy was noted in subject 5. Intact FGF-23 was elevated in both subjects with biallelic 
mutations, while C-terminal FGF23 was only elevated in one. FGF7 levels were lower in 
subjects with biallelic than in those with monallelic mutations. Subjects with monoallelic 
mutations did not have periarticular calcifications or rickets, but had a history of osteosarco-
ma at 15 years (S7), melanoma at 17 years (S9), and cranial nerve schwannoma at 56 years 
(S2). Albumin corrected calcium was low in 2 subjects (S2, S7), phosphorus was low in 1 
subject (S8), and PPi levels were low in 3 subjects (S7, S8, S9) with monoallelic mutations.
Conclusions: Patients with GACI causing mutations can survive into adulthood. Clinical and 
biochemical manifestations differ among family members with identical biallelic ENPP1 
mutations, and findings can include enthesopathy and primary hyperparathyroidism. Al-
though monoallelic ENPP1 mutations appear unaffected by classical disease manifestations, 
there are subtle biochemical and clinical findings that warrant further investigation.

Disclosures: Anupam Kotwal, None

FRI-898
Hypophosphatemic Osteosclerosis Associated With Novel Homozygous 
Mutations Of DMP1 Encoding Dentin Matrix Protein 1 and SPP1 Encoding 
Osteopontin: The First Digenic SIBLING Protein Osteopathy *Michael 
P. Whyte1, Deborah J. Veis1, S. Deepak Amalnath2, Suhas Alur2, William H. 
McAlister3, Marc D. McKee4, Margaret Huskey5, Shenghui Duan5, Vinieth N. 
Bijanki6, Steven Mumm7. 1Center for Metabolic Bone Disease and Molecular 
Research, Shriners Hospitals for Children-St. Louis; Division of Bone and 
Mineral Diseases, Department of Internal Medicine, Washington University 
School of Medicine at Barnes-Jewish Hospital, United States, 2Department of 
Medicine, Jawaharlal Institute of Postgraduate Medical Education and Research, 
India, 3Mallinckrodt Institute of Radiology, Washington University School of 
Medicine at St. Louis Children’s Hospital, United States, 4Faculty of Dentistry, 
and Department of Anatomy and Cell Biology, McGill University, Canada, 
5Division of Bone and Mineral Diseases, Department of Internal Medicine, 
Washington University, United States, 6Center for Metabolic Bone Disease and 
Molecular Research, Shriners Hospitals for Children-St. Louis, United States, 
7Center for Metabolic Bone Disease and Molecular Research, Shriners Hospitals 
for Children - St. Louis; Division of Bone and Mineral Diseases, Department of 
Internal Medicine, Washington University School of Medicine at Barnes-Jewish 
Hospital, United States

The SIBLINGs comprise five small integrin-binding ligand N-linked glycoproteins 
[dentin matrix protein-1 (DMP1), secreted phosphoprotein-1 (SPP1) also called osteopon-
tin (OPN), integrin-binding sialoprotein (IBSP) also called bone sialoprotein (BSP), ma-
trix extracellular phosphoglycoprotein (MEPE), and dentin sialophosphoprotein (DSPP)] 
and are a subfamily of the secreted calcium-binding phosphoproteins. Each has at least one 
“acidic, serine- and aspartic acid-rich motif” (ASARM) and multiple Ser-x-Glu/pSer motifs 
that when phosphorylated increase binding to hydroxyapatite to regulate biomineralization. 
Mendelian disorders from mutation(s) of the genes that encode the SIBLINGs thus far in-
volve DMP1 causing autosomal recessive (AR) hypophosphatemic rickets, type 1 (ARHR1) 
and DSPP causing various autosomal dominant (AD) dysplasias of dentin. No reports link 
mutation(s) of the genes that encode SPP1 (OPN), IBSP, or MEPE with Mendelian dis-
ease. We report hypophosphatemic osteosclerosis associated with severe bone deformities 
and enthesopathy and elevated circulating FGF23 levels in a middle-aged man and young 
woman from an endogamous family living in India. Neither had been evaluated for their 
skeletal disease before referral. Both ate the customary regional diet, began losing teeth as 
teenagers, and had short stature. The propositus developed quadriparesis from compressive 
myelopathy of his cervical spinal cord due to widened sclerotic vertebrae. The woman was 
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ambulant, cared for herself, reported no deafness, but had severe kyphoscoliosis standing 
3 ft. 11 in. tall. Both individuals carried a novel homozygous nonsense mutation in DMP1 
(c.556G>T, p.Glu186Ter) and a novel homozygous missense mutation in SPP1 (c.769C>T, 
p.Leu266Phe). The propositus alone also harbored novel heterozygous missense variants 
within two additional genes consistent with “carrier” status for other AR rickets; CYP27B1 
associated with vitamin D dependent rickets, type 1 and ABCC6 associated with general-
ized arterial calcification of infancy, type 2 (ARHR2). The propositus’ bone showed excess 
OPN, particularly striking surrounding osteocytes, presumably due to diminished clearance 
by enzymatic activity (Figure) and perhaps leading there to altered mineralization and/or 
mechanosensing. The DMP1 mutation is severe whereas the SPP1 mutation has less certain 
significance. Our patients’ skeletal disease seems more severe than any ARHR and would 
represent the first digenic SIBLING osteopathy.

Disclosures: Michael P. Whyte, None

FRI-916
Multiple Modalities of Signaling by FOP Mutant BMP Receptor in the 
Developing Zebrafish *Robyn Allen1, Eileen Shore1, Mary Mullins1. 1University 
of Pennsylvania School of Medicine, United States

Fibrodysplasia ossificans progressiva (FOP) is a rare and debilitating human genetic 
disorder of extraskeletal ossification. Most cases of FOP are caused by single nucleotide 
substitution in the type I BMP/TGFβ cell surface receptor, ACVR1 (617G>A, R206H), that 
over-activates ACVR1 signaling through phospho-Smad1/5. To investigate the still uncer-
tain mechanism by which FOP-ACVR1 enhances pSmad1/5 activation, we used zebrafish 
embryonic dorsoventral (DV) patterning as a sensitive assay for BMP pathway activity. The 
zebrafish DV axis is established by a gradient of BMP-pSmad1/5 signaling. Perturbations to 
this gradient directly correlate with a series of distinct, signaling dose-dependent phenotypes 
in the developing zebrafish embryo. In this system, expression of human ACVR1 (hAcvr1)-
R206H causes increased pSmad1/5 signaling and ventralization of zebrafish embryos. Re-
cent studies suggest that FOP-Acvr1 may have altered ligand responsiveness compared to 
WT-Acvr1. We determined that Acvr1-R206H does not require its ligand binding domain 
to over-activate BMP pathway signaling. It is, however, hyper-responsive in the presence 
of Bmp ligand, supporting that the receptor has both ligand-independent and dependent hy-
peractivity. Because WT-Acvr1 normally binds ligand in a receptor heterotetramer, with one 
other type I and two type II BMP receptors, we examined if other receptors are required by 
FOP-Acvr1 to signal. We found that Bmpr1, a type I BMP receptor normally required for DV 
patterning in the zebrafish, is not required for pSmad1/5 over-activation by Acvr1-R206H. 
However, type II receptor mediated activation of Acvr1-R206H is still required for all sig-
naling. These data demonstrate that FOP-Acvr1 is not bound by the same type I receptor 
and ligand partner requirements as WT-Acvr1. We determined that ATP competitive binding 
inhibitors, which inhibit type I receptor downstream kinase activity, can rescue zebrafish em-
bryos injected with Acvr1-R206H to a WT phenotype. These results confirm that the kinase 
activity of FOP-Acvr1 is required for its pathology and demonstrate the promising potential 
of a zebrafish model for high-throughput screens of FOP treatments. These and further stud-
ies of the mechanism by which FOP-ACVR1 over-activates BMP pathway signaling will 
identify additional therapeutic targets and provide unique insight into how this fundamental 
cell signaling pathway functions in development and bone formation.

Disclosures: Robyn Allen, None

FRI-917
MEKK2 Mediates Pathologic ERK Activation Downstream of NF1 in 
Osteoblasts In Vitro and In Vivo *Seoyeon Bok1, Dong Yeon Shin1, Mark 
Eiseman1, Ren Xu1, Alisha Yallowitz1, Na Li1, Matthew B. Greenblatt1, Jae-
Hyuck Shim2. 1Department of Pathology and Laboratory Medicine, Weill Cornell 
Medicine, United States, 2Department of Medicine, University of Massachusetts 
Medical School, United States

Neurofibromatosis type I (NF1) is an autosomal dominant genetic disorder that in-
cludes prominent skeletal manifestations including craniofacial dysmorphogenesis, skeletal 
fragility and impaired fracture healing. The NF1 gene product neurofibromin functions as a 
negative regulator of Ras/ERK signaling, and accordingly inhibitors of the ERK activating 
MAP2Ks MEK1/2 are a promising as a means to treat NF1. However, the profound blockade 
of the ERK pathway produced by this strategy may result in therapy limiting toxicities, as 
seen in studies of ERK pathway inhibitors in oncologic contexts. Whereas the connection 
between MAP2Ks and MAPKs is largely stereotypical and context independent, MAP3Ks 
display a more context dependent linkage to MAPK pathways, and may therefore offer a 
more selective point to inhibit the ERK pathway in osteoblasts. We have therefore sought 
to identify the MAP3K functioning downstream of NF1 to mediate ERK activation in os-
teoblasts.Here, we have found that MEKK2 is a key MAP3K for regulating ERK activation 
in NF1 signaling pathway in osteoblasts, and that MEKK2 loss of function or inhibition 
can ameliorate NF1 associated skeletal phenotypes. The ERK pathway activation associated 
with NF1 loss of function in osteoblasts was MEKK2 dependent in vitro, and accordingly, 
MEKK2 functions as a direct MEK1/2 kinase in cell free systems. Interestingly, despite 
MEKK2-deficient mice themselves displaying an osteopenic phenotype, genetic ablation of 
MEKK2 restored the cortical porosity phenotype seen with deletion of Nf1 in mature osteo-
blasts (Nf1fl/fl;Dmp1-Cre+ mice). Ponatinib is an FDA approved tyrosine kinase inhibitor, 
which we here find has off-target activity to inhibit MEKK2. Ponatinib was here used as a 
proof-of-concept for the effects of pharmacological inhibition of MEKK2, and it rescued 
the cortical porosity phenotype of Nf1fl/fl;Dmp1-Cre+ mice by preventing pathologic ERK 
activation. Taken together, these findings suggest that MEKK2 is a key MAP3K mediating 
ERK activation in osteoblasts, especially downstream of NF1, and that MEKK2 is a prom-
ising target for the treatment of NF1.

Disclosures: Seoyeon Bok, None

FRI-918
Notch2 Antisense Oligonucleotides Ameliorate the Osteopenia of Hajdu 
Cheney Syndrome Mutants *Ernesto Canalis1, Jungeun Yu1, Tamar Grossman2, 
Michele Carrer3. 1UConn Health, United States, 2Ionis Pharmaceuticals, Inc, 
United States, 3Ionis Pharmaceuticals, Inc., United States

Notch receptors determine the fate and function of skeletal cells, and mutations in 
NOTCH are associated with devastating syndromes often presenting with skeletal mani-
festations. Regrettably, no treatment exists for most of these disorders. Hajdu Cheney Syn-
drome (HCS), a disease characterized by severe osteoporosis, is associated with mutations 
in NOTCH2 and a gain of NOTCH2 function. Notch2tm1.1Ecan mice harbor a Notch-
26955C>T mutant allele reproducing the HCS mutation and exhibit pronounced osteopenia 
associated with enhanced NOTCH2 signaling. We reasoned that by downregulating Notch2 
a decrease in NOTCH2 activity would be achieved with an amelioration or reversal of the 
osteopenic phenotype. To this end, we targeted the wild type and mutant Notch2 alleles with 
single stranded antisense oligonucleotides (ASOs). Notch2 ASOs downregulated Notch2 
and Notch26955C>T mutant mRNA in osteoblasts from Notch2tm1.1Ecan mice by up to 
80% with a concomitant decrease in the expression of Hey1 and Hey2 confirming a decrease 
in Notch signal activation. Notch2 ASOs caused a similar decrease in Notch2 expression in 
bone marrow macrophages. The subcutaneous administration of Notch2 ASOs to mice at 50 
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mg/Kg downregulated Notch2 mRNA by ~50% in femurs 48-96 h later. To correct the osteo-
penia of Notch2tm1.1Ecan mice, Notch2 ASOs were administered subcutaneously at 50mg/
Kg once a week x 4 to 1 month old Notch2tm1,1Ecan mutant or control littermate mice and 
sacrificed 4 weeks later. The profound decreases in cancellous bone volume/total volume 
(BV/TV), connectivity, and trabecular number of Notch2tm1.1Ecan mutant mice were par-
tially reversed by Notch2 ASOs. BV/TV (%) was decreased from (means + SD; n= 5-7) 11.8 
+ 2.9 in control mice to 4.0 + 1.8 in Notch2tm1.1Ecan mice, which was increased to 7.0 + 
3.5 in Notch2tm1.1Ecan mice treated with Notch2 ASOs. The expression of Notch2 and 
Notch26955C>T mutant mRNA was decreased by 40-50% in tibiae from Notch2tm1.1Ecan 
mice treated with Notch 2 ASOs, with a concomitant decrease in Hey1 and HeyL transcripts. 
The partial reversal of the Notch2tm1,1Ecan osteopenic phenotype could be attributed to a 
decrease in RANKL expression in osteoblasts treated with Notch2 ASOs. In conclusion, the 
severe cancellous bone osteopenia exhibited by a mouse model harboring the HCS mutation 
is partially reversed by the downregulation of Notch2 with Notch2 ASOs, a novel approach 
in the treatment of monogenic disorders of the skeleton.

Disclosures: Ernesto Canalis, None

FRI-919
New mouse model with Ifitm5 S42L connects types V and VI osteogenesis 
imperfecta *Gali Guterman Ram1, Joan C Marini1, Ghazal Hedjazi2, Stéphane 
Blouin2, Paul Roschger2, Klaus Klaushofer2, Nadja Fratzl-Zelman2, Chris 
Stephan3, Kenneth M Kozloff3. 1Section on Heritable Disorders of Bone and 
Extracellular Matrix, Eunice Kennedy Shriver National Institute of Child Health 
and Human Development, National Institutes of Health, United States, 2Ludwig 
Boltzmann Institute of Osteology, 1st Medical Department, Hanusch-Hospital, 
Austria, 3Departments of Orthopaedic Surgery and Biomedical Engineering, 
University of Michigan, United States

Osteogenesis Imperfecta is a rare bone disorder that occurs in 1:20,000 births. About 
85% of cases are the result of dominant mutations in COL1A1 or COL1A2. Type V OI, 
caused by a recurrent dominant mutation in the plasma membrane protein IFITM5/BRIL, 
and type VI OI, caused by recessive null mutations in the anti-angiogenic factor PEDF, have 
distinct features. IFITM5 S40L, a substitution in the coding reagion of IFITM5 reported 
in 6 patients, causes severe dominant OI with phenotype, bone histology and decreased 
cellular secretion of PEDF similar to type VI OI, rather than Type V OI. Our objective is 
to understand the role in bone development of the pathway connecting IFITM5 and PEDF. 
We generated a conditional knock-in mouse model to investigate atypical type VI OI. The 
mutation, located at murine BRIL S42L, was activated using E2A-CRE mating. Mutant 
mice were analyzed at 1 and 2 months of age. BRIL S42L is non-lethal in both heterozygous 
and homozygous mice. Newborn heterozygous and homozygous S42L pups have flared rib 
cage, shoulder and knee dislocations, and homozygotes have rib fractures and unmineral-
ized calvaria. In radiographs, S42L heterozygous mice exhibit ?50% humeral fractures in 
1- and 2-month-old mice, while homozygotes incur fractures in 96% of humerii, as well as 
femora and pelvis. Serum alkaline phosphatase was increased and serum PEDF levels are 
unchanged in 1and 2 month-old heterozygous males (p<0.01) wrt WT, as occurs in atypical 
OI type VI. On mechanical testing, femora of 2-month old heterozygous males showed re-
duced stiffness, yield and ultimate load, with marked increase in brittleness. Biomechanics 
are not explained by change in bone size, suggesting material differences. Pore volume/
BV was increased on uCT, consistent with increased vascularity. Whole body DXA aBMD 
was significantly decreased in 1 and 2 month-old heterozygotes (p<0.01) and 1 month-old 
S42L homozygotes. qBEI revealed increased mineralization in cancellous and cortical bone 
of 2 month-old heterozygous males. This is consistent with in vitro osteoblast studies from 
heterozygous mice yielded increased mineralization by alizarin red staining (p<0.05) and 
increased expression levels of osteoblast genes throughout differentiation. Taken together, 
the altered bone fragility, mineralization, vascularity and serum ALP indicate that the IF-
ITM5 S42L mouse is a valid model to investigate the bone cellular and tissue mechanisms 
of atypical type VI OI.

Disclosures: Gali Guterman Ram, None

FRI-920
Therapeutic Targeting of Autophagy in Osteogenesis Imperfecta *Elena 
Makareeva1, Shakib Omari1, Anna M. Roberts-Pilgrim1, Laura Gorrell1, Ed 
Mertz1, Sergey Leikin1, Basma Khoury2, Chris Stephan2, Kenneth Kozloff 2. 
1National Institutes of Health, United States, 2University of Michigan, United 
States

Accumulation of misfolded mutant procollagen in the Endoplasmic Reticulum (ER) 
causes osteoblast malfunction in severe autosomal dominant osteogenesis imperfecta (OI). 
Misfolded procollagen enters osteoblast ER exit sites (ERESs), which are then engulfed 
and degraded by lysosomes in a process reminiscent of microautophagy. Lipidated LC3 is 
recruited to membranes of these autophagic ERESs, enhancing the lysosomal engulfment. 
We therefore investigated how expression of ATG5, which is required for LC3 lipidation, af-
fects lysosomal degradation of procollagen and OI severity in a G610C mouse model of OI. 
We found that ATG5 knockout only partially affected procollagen degradation, suggesting 
that lipidated LC3 is beneficial but not required for ERES engulfment by lysosomes. Nev-
ertheless, ~ 3 fold, tissue-nonspecific reduction in ATG5 expression suppressed the growth 

of WT and G610C animals and caused over 40% perinatal lethality in G610C animals 
(P<0.001). ATG5 knockout in mature osteoblasts by osteocalcin-promoter-driven Cre re-
combinase reduced the mineral apposition rate (P<0.05), amount of cortical bone (P<0.05), 
and femur strength (P<0.01) in G610C but not WT animals. ATG5 knockout at an earlier 
stage of osteoblast differentiation by osterix-Cre produced a more severe OI phenotype with 
significant loss of trabecular bone (P<0.001) and increased spontaneous femur fractures in 
heterozygous G610C mice. Tissue-nonspecific rescue of ATG5 by a transgene restored ani-
mal growth and prevented perinatal lethality (P<0.001). Osteoblast-specific overexpression 
of ATG5 reduced OI severity, reducing the growth deficiency of G610C mice and improving 
trabecular and cortical bone formation. Overall, our findings support the idea of enhancing 
autophagic degradation of procollagen as a therapeutic strategy in OI. Because the autophag-
ic machinery based on ATG proteins has only a limited role in this process, we are currently 
investigating other approaches to targeting of ERES engulfment by lysosomes.

Disclosures: Elena Makareeva, None

FRI-925
SIRT1 Promoter SNP rs932658 Associated with Bisphosphonates-related 
Osteonecrosis of the Jaw *Guang Yang1, Sonal Singh1, Taimour Langaee1, 
Jatinder Lamba2, Yan Gong2. 1Department of Pharmacotherapy and Translational 
Research and Center for Pharmacogenomics and Precision Medicine, 
College of Pharmacy, University of Florida., United States, 2Department of 
Pharmacotherapy and Translational Research and Center for Pharmacogenomics 
and Precision Medicine, College of Pharmacy, University of Florida. UF Health 
Cancer Center, United States

Background: Osteonecrosis of jaw (ONJ) is a rare but serious medication induced ad-
verse effect, mainly associated with the use of intravenous (IV) bisphosphonates (BPs). Our 
previous whole-exome sequencing (WES) results identified SIRT1 intronic SNP rs7896005 
to be associated with ONJ related to BPs. This SNP is an eQTL for SIRT1 gene and the A 
allele had higher SIRT1 mRNA expression level in the genotype-Tissue Expression data-
set. SIRT1 plays a vital role in bone remodeling by affecting the Wnt signaling pathway 
and RANK/RANKL/OPG pathway. However, the associated function of the index SNP 
rs7896005 is still unclear. The purpose of this study is to identify functional SNPs in high 
linkage disequilibrium (LD) with the index SNP associated with ONJ.Methods: All SNPs in 
high LD (r2 >0.8) with the index SNP rs7896005 in European populations were extracted 
using the rAggr software. These SNPs were then categorized based on their locations such as 
5’-upstream region, intronic region, and 3’-downstream region and evaluated for the poten-
tial function. In silico tools such as SNP Nexus, ENCODE, Ensembl, miRBase, and Human 
Splicing Finder were used to predict the potential function of these SNPs. Pyrosequencing 
assay was used to genotype the potentially functional SNP in 126 cancer patients of Euro-
pean ancestry treated with IV BPs including 60 ONJ cases and 66 controls. Multiple logistic 
regression was performed to validate the association of this potential functional SNP and 
ONJ after adjusting for age and gender.Results: Total of 185 SNPs in high LD with the index 
SNP were extracted. Based on the result of in silico analysis, we identified SNP rs932658 as 
the potential functional SNP for this association. This SNP is located in the promoter region 
of SIRT1 gene, -13bp upstream of SP1 transcription factor binding site and was predicted to 
affect binding of this transcription factor. The minor allele (A) frequency for rs932658 was 
0.31. The LD (r2) between this SNP and the index SNP was 0.94. Similar to the index SNP, 
the A carrier of rs932658 was associated with lower risk of ONJ with an odds ratio of 0.19 
and 95% confidence interval of 0.08-0.42 (p=5.2*10-5).Conclusions: Using in silico analy-
sis followed by validation analysis, we identified the SIRT1 promoter region SNP rs932658, 
which is in high LD with the index SNP (rs7896005), as a potential causal SNP for the SIRT1 
association with BPs-related ONJ. Additional functional validation is still ongoing.

Disclosures: Guang Yang, None

FRI-926
Heterozygous SH3BP2 Cherubism Mutation Exacerbates Alveolar Bone 
Loss in a Mouse Model for Periodontitis *Tetsuya Yoshimoto1, Yasuyoshi 
Ueki1, Mizuho Kittaka1, Collin Schlosser2. 1Department of Biomedical Sciences 
and Comprehensive Care, Indiana University School of Dentistry, United 
States, 2Department of Orthodontics and Dentofacial Orthopedics, University of 
Missouri-Kansas City, School of Dentistry, United States

Cherubism (OMIM#118400) is a craniofacial disorder characterized by destructive 
expansion of the jaws. Gain-of-function mutations in the SH3-domain binding protein 2 
(SH3BP2) are responsible for this rare genetic disorder. We have previously shown that 
homozygous knock-in (KI) mice (Sh3bp2KI/KI) harboring the most common mutation 
in cherubism recapitulate the human cherubism by exhibiting spontaneous inflammatory 
lesions and increased osteoclastogenesis. Enhanced toll-like receptor (TLR) signaling in 
mutant macrophages are the responsible mechanism for the inflammation. Thus, SH3BP2 
was found to play a role in regulating innate immune response against bacteria. However, it 
remains unknown why heterozygous KI mice (Sh3bp2KI/+) do not recapitulate the human 
cherubism, even though all mutations are heterozygous in humans. We hypothesized that a 
challenge may be required for Sh3bp2KI/+ mice to develop excessive jawbone destruction 
and that TLR stimulation is involved in the mechanism. In ligature-induced periodontitis, 
increased bacterial load surrounding a ligature is responsible for alveolar bone destruction. 
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In this study, we applied this periodontitis model to Sh3bp2KI/+ mice to induce inflamma-
tory jawbone destruction. Ligature placement in Sh3bp2KI/+ mice induced inflammation in 
gingiva with Tnfa elevation and alveolar bone resorption. These inflammatory reaction and 
bone resorption were effectively suppressed by antibiotic treatment. Quantification of alveo-
lar bone loss (% bone volume against the unligated side of the same mouse) using microCT 
revealed that Sh3bp2KI/+ mice developed more severe bone loss (male: 43.0 ± 10.6%, fe-
male: 42.6 ± 10.4%) compared to wild-type mice (male: 25.8 ± 4.0%, female: 30.9 ± 6.5%). 
Consistent with the results, the number of TRAP-positive osteoclasts on affected alveolar 
bone surface (N.Oc/BS) was higher in male Sh3bp2KI/+ mice, but not in female, compared 
to wild-type mice. In contrast, Rankl/Opg ratio in jawbone was even lower and inflammatory 
cytokine levels in gingiva were comparable between Sh3bp2KI/+ and wild-type mice with 
ligatures. These data suggest that extremely enhanced osteoclast differentiation and bone 
resorbing capacity are responsible for exacerbated alveolar bone loss in Sh3bp2KI/+ mice in 
ligature-induced periodontitis. High amounts of oral bacterial load, for example, poor oral 
hygiene could be a trigger for the development of jawbone destruction in human cherubism.

Disclosures: Tetsuya Yoshimoto, None

FRI-950
The Role of Individual Components of Sarcopenia and Their Rate of 
Decline in Fracture Risk in Elderly Women and Men *Dima Alajlouni1, Tuan 
Nguyen1, John Eisman1, Jacqueline Center1, Dana Bliuc2, Thach Tran2. 1Garvan 
Osteoporosis and Bone Biology, Garvan Institute of Medical research, Sydney, 
New South Wales, Australia; Faculty of Medicine, University of New South 
Wales (UNSW) Australia, Sydney, Australia, Australia, 2Garvan Osteoporosis 
and Bone Biology, Garvan Institute of Medical research, Sydney, New South 
Wales, Australia, Australia

Purpose:The relationship between sarcopenia and fracture is controversial. We aimed to 
assess the contribution of individual components of sarcopenia (muscle mass, strength and 
performance) and their rate of decline to fracture risk prediction in elderly over and above 
BMD and other clinical risk predictors.Methods:The study involved 683 women and 330 
men aged 60+ years from the ongoing Dubbo Osteoporosis Epidemiology Study, who had 
a total body BMD scan. The incidence of fracture was ascertained by X-ray report between 
2000 and 2017. Clinical data, lean muscle mass (MM), BMD, quadriceps strength (QS), gait 
speed (GS), sit-to-stand (STS), and get-up-go (GUG) were measured biannually. The worst 
quartile of the test measurements and rates of decline were used to operationally define poor 
performance. Multivariable Cox proportional hazards models including age, height, weight, 
prior fracture, falls and co-morbidities were used to quantify the association between indi-
vidual components of sarcopenia and their decline rate and fracture risk.Results:There were 
201 incident fractures over 6,487 person-years of follow-up in women, and 56 fractures over 
3,003 person-years in men, yielding incidence rates of 31/1,000 person-years (95% CI: 27-
36), and 19/1,000 person-years (14-24) in women and men, respectively. Neither MM nor 
its rate of decline contributed to fracture risk in either women or men. None of the baseline 
sarcopenia components independently contributed to fracture risk in multivariable analysis 
in women. However, in men, the worst quartile of baseline QS, GUG, STS, and GS were all 
associated with a 2-3-fold increased fracture risk over and above the other risk factors. Im-
portantly, the rate of decline in muscle performance was associated with fracture risk in both 
genders. Those with the highest rates of muscle function decline had a 2-4-fold increase in 
fracture risk after accounting for their baseline level and other risk factors.Conclusion:Func-
tional muscle performance tests and particularly their rate of decline, but not muscle mass, 
were associated with increased fracture risk. Easy to perform in primary care, they may be 
useful additions for fracture risk prediction and potential targets for therapeutic intervention.

Disclosures: Dima Alajlouni, None

FRI-951
Higher Circulating Standardized 25(OH)D is Not Associated With Increased 
Falls Risk *Neil Binkley1, Christopher Sempos2, Ramon Durazo-Arvizu3, 
Joan Lappe4. 1University of Wisconsin Madison, United States, 2Vitamin D 
Standardization Program, United States, 3Loyola University Chicago, United 
States, 4Creighton University, United States

Introduction:Falls are the second leading cause of unintentional injury. In the U.S., 1 in 
4 older adults fall annually and ~20% of falls cause serious injury, e.g., fracture. It has been 
reported that higher vitamin D status is associated with increased falls risk. The purpose of 
this analysis was to evaluate the association of retrospectively standardized 25(OH)D with 
falls in postmenopausal women. This is a secondary analysis of data from a 4-year random-
ized controlled trial evaluating the effect of vitamin D3and calcium supplementation on 
cancer. Methods:Subjects were a population-based sample of 2,303 healthy postmenopausal 
women age 55+ in rural Nebraska. Excluding missing data (n=194) 2,109 participants were 
followed. The treatment group received vitamin D32000 IU/daily. Circulating 25(OH)D was 
measured using the Diasorin Liaison assay on sera collected at baseline and annually (V1, 
V3, V5 & V9). Subsequently, retrospectively standardized 25(OH)D results were obtained 
using stored sera analyzed by HPLC following the Vitamin D Standardization Program pro-
tocol. Falls (#, date and type) were captured every 6 mo by subject interview and self-re-
ported falls diary. The visit date at which a fall was reported was used as the date of fall. 
Association between standardized 25(OH)D and falls risk was assessed in a multivariable 

logistic model adjusted for baseline age and total calcium intake. For this analysis, standard-
ized 25(OH)D was divided into 6 levels: 50 ng/mL. The dependent variable was any reported 
fall during the study vs. no reported falls.Results:Mean baseline age was 65 yr (range 55-91). 
Mean (range) standardized baseline 25(OH)D was 33 ng/mL (10-77) with no difference 
between treatment and control groups. At year 4 mean 25(OH)D was 40 ng/mL (13-75) in 
the treatment group and 31 ng/mL (12-66) in placebo. At least 1 fall was reported in 1,461 
participants (69%); the occurrence rate was the same in both groups. In the treatment group, 
727 of 1,051 reported falling 1 or more times compared to 734 of 1,058 in the placebo group. 
At no level of 25(OH)D was there an increased risk of falls after adjusting for baseline age 
and mean total calcium intake. Conclusion:In this cohort of postmenopausal women, vitamin 
D supplementation did not increase falls risk. Higher 25(OH)D concentration using retro-
spectively standardized data was not associated with greater falls risk.

Disclosures: Neil Binkley, None

FRI-954
One Leg Standing Time Predicts Fractures in Older Women Independent 
of Clinical Risk Factors and Bone Mineral Density *Maria Falkdal1, Anna 
Nilsson1, Lisa Johansson1, Daniel Sundh1, Mattias Lorentzon1. 1Geriatric 
Medicine, Institute of Medicine, Sahlgrenska Academy, University of 
Gothenburg, Sweden

Physical function and risk of falls are important factors for the risk of fractures. A few 
previous small studies have suggested that one leg standing time (OLST) less than 10 sec-
onds could predict fracture risk. Sahlgrenska University hospital Prospective Evaluation of 
Risk for Bone fractures (SUPERB) is a population-based study of 3,028 women recruited 
from the greater Gothenburg area in Sweden. The women were between 75-80 years of age 
and at baseline they answered questionnaires and underwent physical function tests and de-
tailed bone phenotyping with dual energy x-ray absorptiometry (DXA) and high-resolution 
peripheral quantitative computed tomography (HR-pQCT). OLST is a balance test that was 
performed twice for both legs for a maximum of 30 s and the highest value was used in 
the analyses. After a median of 3.6 years (IQR 1.5 years), incident fractures were collected 
from a digital x-ray archive covering the western region of Sweden. OLST was available in 
2,408 women. Their mean age was 77.7+/-1.6 years at baseline. 1,094 women (45%) had 
OLST less than 10 s. They were slightly older (78.1+/-1.6 vs. 77.4+/-1.6 years, p<0.001) and 
weighed more (69.6+/-11.8 vs. 65.4+/-10.0 kg, p<0.001) than women with OLST of 10 s or 
more (n=1,314). OLST less than 10 s was associated to increased risk for incident hip frac-
ture (HR 3.03 [95%CI 1.50-6.11]), major osteoporotic fracture (HR 1.81 [1.38-2.36]) and 
any fracture (HR 1.53 (1.21-1.93]) in Cox regression analyses adjusted for age, height and 
weight. These associations remained after adjustment for also clinical risk factors and fem-
oral neck bone mineral density (BMD) (table 1). BMD was slightly higher in women with 
OLST less than 10 s in the lumbar spine (0.94+/-0.19 vs 0.93+/-0.16 g/cm2, p<0.05) but did 
not differ in the femoral neck or total hip in an unadjusted comparison. Women with OLST 
less than 10 s more frequently reported that they had fallen during the last year than those 
with OLST 10 s or more (29% vs 23%, p<0.01) but adjustment for having fallen last year 
did not change the associations shown in table 1. In summary, OLST less than 10 s strongly 
predicts incident fractures in women between 75 and 80 years of age independent of bone 
phenotype and clinical risk factors. A high proportion of women at this age had OLST less 
than 10 s and we conclude that this easily performed test should be considered in the clinical 
assessment of fracture risk in older women.

Disclosures: Maria Falkdal, None

FRI-956
TRAF6 mediates impaired muscle regeneration induced by TNFα *Xiangjiao 
Yi1, Jinbo Li1, Lianping Xing1, Zhenqiang Yao2, Brendan Boyce2. 1Pathology , 
United States, 2Pathology, United States

TNFα induces muscle loss and inhibits myogenesis and muscle regeneration. Signal-
ing through TNF receptors (TNFRs) requires TNF receptor-associated factors (TRAFs), 
in particular, TRAF6, which mediates denervation-induced muscle atrophy by increas-
ing expression of the muscle-specific E3 ubiquitin ligase, muscle atrophy F-box (MAF-
bx), and promotes myosin heavy chain (MyHC) ubiquitination and degradation. Unlike 
MyHC, TRAF6 ubiquitination leads to its activation. However, if and how TRAF6 mediates 
TNF-induced impairment of muscle regeneration is unclear. We generated TNF transgenic 
(TNF-Tg)/TRAF6+/- double mutant (DM) mice to study the effect of TRAF6 reduction on 
TNF-induced muscle damage and regeneration following injury. Without injury, TNF-Tg 
mice have significant muscle atrophy (tibialis anterior (TA) muscle fiber area: 1589+/-353 
vs 3306+/-65μm2 in WT; p<0.001) associated with a 2-3 fold increase in TRAF6 protein 
and mRNA levels. These parameters were restored to normal WT levels in DM mice. 5 
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days post BaCl2 injury, the muscle damage area was significantly higher in TNF-Tg mice 
(47+/-2% total muscle area) than in WT mice (29+/-5) and it was reduced to WT levels 
in DM mice (29+/-10, p<0.05 vs TNF-Tg), evaluated by TA H&E staining. Interestingly, 
mean cross-sectional area of MyHC-positive myofibers, which reflects muscle regeneration, 
was significantly lower in TNF-Tg mice (296+/-29μm2) than WT (482+/-55; p<0.001) and 
it was significantly increased in DM mice (372+/-35, p<0.05 vs TNF-Tg). Mechanistical-
ly, TNF increased TRAF6 mRNA expression and protein levels in C2C12 cells as well as 
binding of TRAF6 to TNFR2, but not 1 (by IP and WB), associated with increased TRAF6 
ubiquitination, which positively correlates with TRAF6 activity. The ubiquitinated TRAF6 
level was higher in the gastrocnemius (GN) of TNF-Tg than WT mice. Of note, TNFα in-
creased the mRNA level of MAFbx 3.4-fold in C2C12 cells. Consistent with this, MAFbx 
mRNA levels were 2.2-fold higher in the GN of TNF-Tg than WT mice, associated with an 
increase in ubiquitinated MyHC protein and reduced total MyHC protein levels, while levels 
of these parameters in the GN of DM mice were effectively rescued to levels similar to WT 
mice. Our findings indicate that TNFα promotes TRAF6 transcription, activation and bind-
ing to TNFR2, leading to increased levels of MAFbx and ubiquitin-mediated degradation of 
MyHC. Thus, pharmacologic inhibition of the destructive TNF-TRAF6 signaling axis could 
enhance muscle regeneration.

Disclosures: Xiangjiao Yi, None
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SAT-1
See Friday Plenary Number FRI-1

SAT-2
See Friday Plenary Number FRI-2

SAT-3
See Friday Plenary Number FRI-3

SAT-4
Risk Factors for Vertebral Fracture in Primary Hyperparathyroidism 
*MINGHAO LIU1, John Williams1, Shonni Silverberg1, Marcella Walker1. 
1Columbia University Medical Center, Department of Medicine, Division of 
Endocrinology, United States

Vertebral fracture (VF) risk is increased in primary hyperparathyroidism (PHPT). 
Guidelines suggest obtaining spine imaging for asymptomatic VF and Trabecular Bone Score 
(TBS) if available. Few studies have assessed VF and TBS in PHPT and data is lacking in a 
United States cohort or those with normocalcemic PHPT. This retrospective cross-sectional 
study assessed the prevalence of VFs by Vertebral Fracture Assessment (VFA) and associ-
ated clinical and skeletal risk factors in PHPT. PHPT patients who had VFA as part of their 
care at Columbia University in 2013-2017 (when VFA was obtained on all patients having 
dual-energy x-ray absorptiometry (DXA) who met 2013 National Osteoporosis Foundation 
screening criteria) were included. Of 140 subjects (94% women, age 76.7+/-10.6yrs), 84% 
had hypercalcemic PHPT (mean+/-SD calcium 10.4+/-0.4mg/dl and PTH 86+/-48pg/ml) 
and 16% had normocalcemic PHPT (calcium 9.6+/-0.3mg/dl and PTH 86+/-28pg/ml). In 
the whole cohort, mean T-scores were in the osteopenic range and mean TBS was degraded 
(1.198+/-0.106). VF prevalence was 12.9% and rates did not differ between the hyper- and 
normocalcemic (12.8% vs. 13.0%, p=1.0) groups. Serum PTH (88+/-56 vs.86+/-43pg/ml, 
p=0.83) and calcium (10.3+/-0.5 vs. 10.3+/-0.5pg/ml, p=0.85) were not associated with VF. 
Neither was TBS (1.190+/-0.129 vs. 1.199+/-0.103, p=0.73). Those with VF were more 
likely to have had a prior fracture (61% vs. 32%, p=0.03), osteoporosis treatment (83% vs. 
53%, p=0.03) and worse renal function (GFR 63+/-17 vs. 72+/-17ml/min/1.73m2, p=0.03), 
and tended to be older (76.7+/-10.6 vs. 72.5+/-8.9yrs, p=0.06). Hip bone mineral density 
(BMD) by DXA was lower in those with VF before (0.693+/-0.135 vs. 0.769+/-0.107g/cm2, 
p=0.008) and after age adjustment (p=0.03), but there were no differences in spine (p=0.42) 
or distal 1/3 radius (p=0.09) BMD. Receiver operating curves indicated that age >80yrs, hip 
T-score <-2.5 and GFR<69.8ml/min/1.73m2 had areas under the curve of 0.64-0.67 for dis-
criminating VF (all p<=0.001). Risk factors for VF in the hyper- and normocalcemic groups 
were similar to those in the whole cohort. In conclusion, about 1 in 8 patients with PHPT had 
a VF identified on VFA. Risk factors included older age, prior fracture, worse renal function 
and lower hip BMD but not BMD at other skeletal sites, TBS or biochemical indices of 
PHPT. Since identified risk factors were generally poor predictors of VF, our data support the 
use of spine imaging to accurately identify subclinical VF in PHPT patients.

Disclosures: MINGHAO LIU, None

SAT-5
See Friday Plenary Number FRI-5

SAT-6
The association between free and total 25(OH)D levels in 28 weeks pregnant 
women. *Natsuko Sakurai1, Yuko Sakamoto1, Sung-Gon Kim1, Hideaki 
Nakajima2, Daiki Ogishima3, Shozo Matsuoka3, Yuka Honda4, Mitsuyoshi 
Suzuki5, Toshiaki Shimizu5, Akifumi Tokita6, Kazuo Kaneko7. 1Department of 
Orthopaedics, Juntendo University Nerima Hospital, Japan, 2Center for Global 
Environmental Research, National Institute for Environmental Studies, Japan, 
3Department of Obstetrics-gynecology, Juntendo University Nerima Hospital, 
Japan, 4Graduate School of Media and Governance, Keio University, Japan, 
5Department of Pediatrics, Juntendo University Graduate School of Medicine, 
Japan, 6Clinic Bambini, Japan, 7Department of Medicine for Orthopaedics and 
Motor Organ, Juntendo University Graduate School of Medicine, Japan

a) IntroductionIt is important to determine the amount of Vitamin D among pregnant 
mothers, as this poses a direct influence to the amount of Vitamin D that their fetus and new-
born child will have. The determination of free 25-hydroxyvitamin D (25(OH)D) as com-
pared to the analysis of total 25-hydroxyvitamin D might reflect better the vitamin D status 
during pregnancy, since vitamin D-binding protein (DBP) concentrations increase through-
out pregnancy and the vast majority of 25(OH)D is tightly bound to DBP thus strongly in-
fluencing total 25(OH)D. The concentration of the biologically active free 25(OH)D is much 

less dependent on the DBP concentrations. The aim of this study is to reveal the association 
between free and total 25(OH)D levels in 28 weeks pregnant women.b) Materials and Meth-
od The study was conducted in August 2018-January 2019 among 100 Asian women who 
are 28 weeks pregnant, and are living in Northeastern Tokyo (35°7′N, 139°8′E). Serum free 
25(OH)D was measured directly using a commercial kit by DIA source Immuno Assays SA 
(Louvain-la-Neuve, Belgium) based on a two-step immunoassay procedure. Serum levels of 
alkaline phosphatase (ALP), intact parathyroid hormone (iPTH), total 25-hydroxy vitamin 
D [25(OH)D], calcium (Ca), and inorganic phosphorus (P) were measured in a postprandi-
al state. Dietary intake was assessed with a validated, brief, self-administered diet history 
questionnaire (BDHQ: J Epidemiol 2012).c) ResultsThe mean age of subjects was 34 years 
old. The frequency of vitamin D deficiency (total 25(OH)D 20 ng/mL) was only 6%. Total 
25(OH)D levels of the subjects (11.6±5.5 ng/mL) was correlated with free 25(OH)D levels 
(3.0±0.88 pg/mL) for all subjects (r=0.80, 95%CI: 0.71-0.86). Next, we divided all subjects 
into two groups according to total 25(OH)D status to analyze the correlation between total 
and free 25(OH)D in each group. By using Pearson’s correlation analysis, Correlation Coef-
ficient of vitamin D deficient subjects was 0.46 and that of vitamin D sufficient and insuffi-
cient subjects was 0.74. d) ConclusionMost Japanese women who were 28 weeks pregnant 
were Vitamin D deficient. Correlation coefficient between total- and free 25(OH)D was low 
in vitamin D deficient subject. The total 25OHD may be misleading when evaluating vitamin 
D status in vitamin D deficient pregnant woman.

Disclosures: Natsuko Sakurai, None

SAT-7
Is urinary calcium the only predictor of nephrolithiasis in patients with 
asymptomatic primary hyperparathyroidism? *Federica Saponaro1, 
Filomena Cetani2, Laura Mazoni2, Matteo Apicella2, Marina Di Giulio2, 
Francesco Carlucci2, Elena Pardi2, Simona Borsari2, Claudio Marcocci2, Marco 
Scalese3. 1Department of Pathology, University of Pisa, Pisa, Italy, 2Department 
of Clinical and Experimental Medicine, Univeristy of Pisa, Italy, 3National 
Research Institute, Pisa, Italy

The 4th International Workshop for the management of asymptomatic PHPT included, 
among the criteria for parathyroidectomy, the presence of hypercalciuria (dUCa> 400 mg/
day) and increased biochemical stone risk profile.The aim of the present study was to evalu-
ate the biochemical stone risk profile in 176 consecutive patients (143 females and 33 males) 
with asymptomatic PHPT. We recorded clinical and biochemical data, including 24 hours 
urinary measurements of the following parameters: volume and pH, creatinine, calcium, 
magnesium, sodium, potassium, ammonium, uric acid, oxalate, citrate, phosphate, inorganic 
sulphate and chloride and kidney ultrasound.In our cohort dUCa> 400mg/day showed a low 
sensitivity and positive predictive value (PPV) for nephrolithiasis with high specificity (46.2, 
32.7, 73.0% respectively), while hypercalciuria by 4 mg/kg/bw (d-UCa>4mg/kg) had a high 
sensibility, with low PPV and specificity (79.5, 27.7, 40.1%)Daily hypomagnesuria (d-Hy-
poMg), but not any other urinary parameter, was an independent predictor of nephrolithiasis 
in the univariate (OR 2.97 CI 1.27-7.09 P=0.014) and multivariate analyses adjusting for 
age, sex, BMI, and eGFR (OR 3.13 CI 1.17-8.42 P=0.02). d-HypoMg was relatively lower 
in the regression analysis with urinary calcium in patients with nephrolithiasis compared 
with those without. The mean ratio between (dUCa) and (dUMg) was higher in patients 
with nephrolithiasis compared with those without (4.6+/-2.0 vs 3.3+/-4.1; P<0.001). In the 
univariate and multivariate analyses the dUCa/dUMg ratio was a significant predictor of 
nephrolithiasis [OR 4.9 (2.3-10.5); P<0.001; OR 5.3 (2.4-11.6), P<0.001, respectively]. The 
AUC using the dUCa/dUMg ratio as variables was 0.69 (CI 0.60-0.79; P<0.0001). The best 
cut-off value, set at the highest Youden index, was equal to 4.0, with a sensitivity of 59.0% 
and a specificity of 77.4%.In patients with hypercalciuria (>400 mg/24-hour) dUMg was 
positively correlated with dUCa in those without nephrolithiasis (r=0.50, β=0.2, P=0.002) 
but not in those with nephrolithiasis (r=0.05, β= 0.014; P=0.8). In patients without hyper-
calciuria we found that hypomagnesuria remained a predictor of nephrolithiasis using either 
400 mg/die (P=0.002, OR 5.12 (1.84-14.24) or 4 mg/kg bw (P=0.014, OR 6.24 (1.45-26.8). 
Moreover, the OR for nephrolithiasis improved using the combination of d-HypoMg with 
d-UCa>4mg/kg (OR 8.12, CI 1.92-34.18, P=0.004), but not with dUCa> 400mg/day.The 
current urinary calcium threshold of >400 mg/24-hour has a low sensitivity in detecting 
nephrolithiasis; our data suggest that sensitivity, specificity and positive predictive value 
could be improved including dUMg, dUCa/dUMg ratio and the combination of d-HypoMg 
with d-UCa>4mg/kg in the stone risk evaluation.

Disclosures: Federica Saponaro, None
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SAT-26
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SAT-27
The Effect of Antiresorptive Drugs on Spinal Instrumentation in Patients 
with Osteoporosis *Koji Ishikawa1, Soji Tani1, Koki Tsuchiya1, Akira 
Matsuoka1, Hiroshi Maruyama1, Haruka Emori1, Ryo Yamamura1, Yusuke Dodo1, 
Ryoji Usui1, Tomoyuki Ozawa1, Yusuke Oshita1, Yoshifumi Kudo1, Toshiyuki 
Shirahata1, Takashi Nagai1, Tomoaki Toyone1, Katsunori Inagaki1, Syunsuke 
Segawa2. 1Department of Orthopaedic Surgery, Showa University School of 
Medicine, Japan, 2Department of Orthopaedic Surgery, Showa University School 
of Medicine, Tokyo, Japan

INTRODUCTION: Spinal instrumentation is commonly employed to treat various 
morbidities. Despite the advantage of biomechanical stability, screw loosening is a com-
mon complication. To overcome this problem, several studies have investigated the effect 
of osteoporosis treatment in patients undergoing spinal instrumentation. However, there is a 
lack of evidence to support the use of antiresorptive drugs. The objective of this study was 
to investigate the effect of osteoporosis treatment (Denosumab vs SERM: Bazedoxifene) 
on spinal instrumentation surgery using FEA (finite element analysis).METHODS: Twen-
ty-eight patients [age: 69.4 +/- 7.1 years] with postmenopausal osteoporosis were included 
for this prospective study. Patients were divided into two group: [Denosumab group (Dmab 
group) N=14, and SERM group (SERM group) N=14]. All patients were analyzed using 
DXA, and CT at baseline and 12 months after treatment. Each 3D-FEA model of L4 vertebra 
was constructed from the CT data. The 3D-FE models of the pedicle screw were inserted 
in the vertebra model using traditional trajectory. In each model, nonlinear analysis was 
performed. Pull out strength (POS) of the screw and compression force of vertebra were as-
sessed.RESULTS: Twenty-three patients (82.1 %: 12 denosumab, 11 SERM) completed this 
study. There was a significant and similarly decreased in TRACP-5b and total-P1NP from 
baseline to 12 months in both groups. The percent LS BMD changes increased significantly 
in both treatment groups from baseline and no significant difference was found between 
the both groups. In FEA analysis, the percent compression force changes in both treatment 
groups were not significant from baseline and there were no group difference. Notably, 
percent POS changes was significantly increased from baseline only in the Dmab group 
(Dmab group: 18.5%, P<0.01 vs baseline / SERM group: 0 %, ns vs baseline) and compared 
with SERM group (P<0.05: Mann-U).CONCLUSION: In summary, our prospective results 
showed both treatment groups demonstrating increased LS BMD, but in biomechanical 
study using FEA, demosumab showed more strong effects particularly on increasing screw 
fixation. This clinical study implicate effect of spinal instrumentation is difference in each 
treatment, which is important to be consider in designing tailored treatment in patients with 
spinal disorder. Denosumab may be useful for reducing the pedicle screw loosening after 
spinal instrumentation.

Disclosures: Koji Ishikawa, None

SAT-28
Bone Quality and Turnover in HIV Patients with low BMD and Fractures 
*Florence Lima1, Madhumathi Rao1, Amita Maibam1, Harmut H Malluche1. 
1University of Kentucky, United States

Background - Since the introduction of antiretroviral therapy (ART), the survival of 
people living with the human immunodeficiency virus (HIV+) has increased markedly, with 
emerging morbidities such as osteoporosis and increased risk of fracture. Bone loss may 
be related to viral, host, immune and drug effects of ART, all of which may impact bone 
turnover and/or mineralization. These parameters may affect bone quality and increase bone 
fragility. The present study analyzes bone quality and bone histomorphometric parameters in 
bone samples from HIV+ subjects referred for evaluation of fragility fractures. Material and 
Methods - Nine subjects underwent bone biopsies after tetracycline double labeling. Unde-
calcified bone sections were evaluated by 1) histomorphometry for parameters of bone turn-
over, mineralization and volume and 2) Fourier transform infrared spectroscopy (FTIR) to 
assess parameters such as mineral-to-matrix ratio (mineral/matrix), carbonate-to-phosphate 
ratio (carbonate/phosphate), crystallinity, and collagen maturity. Results were compared to 
parameters derived in normal subjects. Results - There were five women [41-56 years] and 
4 men [36-59 years]. Bone histomorphometric analysis showed low cancellous bone volume 
in all. Bone turnover assessed by bone formation rate and activation frequency was low in 
six patients and high in three. Two out of the three with high bone turnover had coexisting 
osteomalacia (osteoid thickness>20um and mineralization lag time>100 days). One subject 
did show bone turnover in the normal range. Abnormalities in FTIR parameters were found 
in all three bone turnover groups (see table). Conclusions - All HIV+ subjects presented 
with osteoporosis and reduced bone quality that could impair bone strength. These findings 
support analysis of bone quality to provide important information in addition to bone histo-
morphometry. This will allow better informed therapeutic decisions for management of HIV 
bone disease.

Disclosures: Florence Lima, None

SAT-29
See Friday Plenary Number FRI-29

SAT-30
See Friday Plenary Number FRI-30

SAT-31
Low intensity vibration enhances the effects of zoledronic acid on bone mass 
and strength *Gabriel M. Pagnotti1, Reid Wilson1, Trupti Trivedi1, Sutha K. 
John1, Yun She1, Sreemala Murthy1, Laura E. Wright1, Sukanya Suresh1, William 
R. Thompson1, Khalid S. Mohammad1, Theresa A. Guise1, Clinton T. Rubin2. 
1Indiana University, United States, 2Stony Brook University, United States

Estrogen (E2) receptor positive breast cancer patients are treated by complete E2-depri-
vation using aromatase inhibitors to suppress peripheral E2 synthesis, thereby preventing 
further tumor growth. This effective breast cancer treatment is complicated by bone loss and 
musculoskeletal side effects. The bisphosphonate zoledronic acid (ZA), prevents bone loss 
and improves patient fracture risk but its effects on other musculoskeletal adverse effects are 
not well-studied. Low intensity vibrations (LIV), a low-magnitude high-frequency mechan-
ical signal, increases bone mass; therefore, we hypothesized it could augment the effects 
of ZA. C57Bl/6 mice (16w of age) were split into 5 groups (n=20) and treated with LIV or 
mock-LIV for 2x/d for 20min/treatment 5d/w. 21w-old mice were vehicle (PBS)-injected 
and underwent sham-surgery (SH), while the remaining mice underwent complete E2-depri-
vation (ovariectomy and daily letrozole injection) and were mock-treated (OVX/AI), treated 
with LIV 2x/d (LIV), 1x/w ZA (ZA), or both (LIV/ZA). Lumbar BMD, as quantified by 
dual-energy x-ray absorptiometry (DXA), was 31% (p<0.0001) lower in OVX/AI than in 
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SH. However, ZA increased BMD by 16% (p<0.0001) relative to OVX/AI but increased 
by 23% (p<0.0001) when combined with LIV treatment. L5 vertebrae underwent uniaxial 
compression, demonstrating a 57% (p<0.01) drop in ultimate force but which increased by 
1.85x (p<0.001) with ZA and 2.14x (p<0.0001) with the addition of LIV. L5 trabecular BV/
TV in OVX/AI was decreased (p<0.0001) relative to SH. ZA increased BV/TV (p<0.0001) 
relative to OVX/AI, a measure that significantly improved (p<0.05) when combined with 
LIV. 3pt-bending performed on femur showed the ultimate force and toughness in OVX/
AI decreased by 23% (p<0.01) and 35% (p<0.08), respectively, while the addition of ZA 
caused 29% (p<0.05) and 54% (p<0.05) increases, respectively. LIV with ZA, however, 
increased ultimate force and toughness by 29% (p<0.001) and 54% (p<0.03), respectively, 
versus OVX/AI. Myofiber cross-sectional area of the quadratus femoris dropped by 18% in 
OVX/AI-mice but were 22% greater in LIV. These data demonstrate that severe bone loss 
and muscle mass associated with complete E2-deprivation improve with ZA and that by 
adding LIV bone mass and resistance to deformation improved while also increasing myofi-
ber cross-sectional area. Thus, LIV may enhance the effects of ZA in breast cancer patients 
treated with AI to improve musculoskeletal side effects.

Disclosures: Gabriel M. Pagnotti, None

SAT-32
See Friday Plenary Number FRI-32

SAT-33
Transcriptional variation in FGFR4 associated with changes in trabecular 
architecture. *Ellen Quillen1, Donald Moravits2, Robert Fajardo3, Karl Jepsen4, 
Todd Bredbenner5. 1Wake Forest School of Medicine, United States, 2Southwest 
Research Institute , United States, 3University of the Incarnate Word School of 
Osteopathic Medicine, United States, 4University of Michigan Medical School, 
United States, 5University of Colorado Colorado Springs, United States

Skeletal fragility is a major risk factor for fracture but is incompletely indexed by the 
most common clinical indicator, bone mineral density. The goal of this study is to determine 
if changes in gene expression of white blood cells can be used as a circulating biomarker for 
changes in trabecular bone architecture. To evaluate the trabecular architecture of the spine, 
trabecular specimens were centrally cored (4.3mm dia.) in the cranial-caudal direction from 
baboon L3 vertebral bodies (N = 170)). The resulting cores were sectioned to 10mm using 
a low-speed diamond saw and scanned using an industrial microCT system (X50 CT, North 
Star Imaging). Image data was reconstructed at 17.1 micron isotropic resolution. The largest 
allowable cubic section of image data was removed from the middle of each specimen and 
processed using BoneJ (bonej.org) to determine four key parameters describing trabecu-
lar architecture: Bone volume fraction (BV/TV), trabecular thickness (Tb.Th), trabecular 
spacing (Tb.Sp), trabecular connectivity density (Tb.ConnD). No work was done on living 
animals and no animals were euthanized specifically for this study.Total RNA was extracted 
from white blood cells collected at necropsy and mRNA libraries were generated using the 
KAPA Stranded mRNA-Seq kit for sequencing on the Illumina HiSeq2500. Reads were 
aligned to the Papio anubis genome 3.0 using the STAR aligner, normalized to read counts 
per sample, and converted to a log-fold scale. Linear regression was used to evaluate the 
variation explained by transcript count for each significantly varying gene. Although they 
explain only a small amount of the overall variation in trabecular architecture measures, age 
and weight were included as covariates for all linear regressions.ENSPANT00000012882, 
a transcript homologous to human gene FGFR4, fibroblast growth factor receptor 4, was 
significantly associated with BV/TV after Bonferroni correction for multiple testing. Ad-
ditionally, this transcript was nominally associated with the other three measures. The fi-
broblast growth factor/receptor pathway plays an essential role in a variety of congenital 
bone diseases as well as skeletal development and adult bone homeostasis. Analysis of the 
KEGG pathways implicated by nominally associated transcripts also identified the tyrosine 
metabolism pathway which is known to be crucial in the regulation of fibroblast growth 
factor surface residues.

Disclosures: Ellen Quillen, None

SAT-34
Comparison of trabecular bone from human cervical, thoracic and limbar 
spine using Micro - CT *Guido Schröder1, Benjamin Jabke1, Marko Schulze2, 
Olga Sahmel3, Heiner Martin3, Reimer Andresen4, Hans-Christof Schober5. 
1University of Rostock Medical faculty, Germany, 2University of Rostock 
Medical faculty Anatomical Institut, Germany, 3University of Rostock Medical 
faculty Institut for biomedical engineering, Germany, 4Westcoast Hospital Heide, 
Institut for Interventional Radiology, Germany, 5South Hospital Rostock, Dept. 
Internal Med., Germany

Purpose: Osteoporotic fractures occur in the thoracic and lumbar spine but not in the 
cervical spine. Our aim was to compare trabecular bone from all 24 vertebral bodies of the 
cervical-,thoracic-and lumbar spine from 10 human cadavers with regard to bone mineral 
density (BMD), trabecular thickness (Tb.Th.) and trabecular separation (Th.Sp.).Methods: 
Using a Jamshidi-Needle®, samples were taken from all vertebral bodies and prepared with 

wet gauze in a 1,5 ml Eppendorf reaction vessel. The tests were performed using a μ-CT 
(SKYSCAN 1172, RJL Micro& Analytic GmbH, Germany). A flat field correction and a 
comparison with phantoms (reference) with a density of 0,25 g/cm3 0,75 g/cm3 were per-
formed.Results: 240 specimen were evalueted. With regard to BMD and TbTh. there were 
significant differences between the sections of the spinal column with highest BMD and 
Tb.Th. in the cervical vertebrae and the lowest TbSp.in the cervical vertebrae (BMD, p= 
0,001; Tb.Th., p= 0,001; Tb.Sp.,p=0,002). Pairwise comparisons between cervical and tho-
racic spine, and cervical and lubar spine, showed significant differences in BMD (p= 0,031, 
p= 0,001),trabecular thickness (p= 0,007, p = 0,004) and trabecular separation (P< 0,001, 
p< 0,001).Conclusions: Cervical vertebrae are morphologically stronger and more dense 
compared to thoracic and lumbar vertebrae. We found no difference between thoracic and 
lumbar vertebrae.

Disclosures: Guido Schröder, None

SAT-35
Quantitation of Citrate in Mineral and Organic Compartments of Bone 
*Grazyna E. Sroga1, Deepak Vashishth1, Zehai Wang2. 1Rensselaer Polytechnic 
institute, United States, 2Rensselaer Polytechnic Institute, United States

All osteo-vertebrates including humans contain high concentration of citrate in skeletal 
tissue (approx. 1.5 – 2.0 wt% of bone). Out of total bone citrate content, approx. 20 – 35% 
of citrate is bound to organic bone components (primarily collagen). It has been proposed 
that citrate incorporation provides important biomechanical and different functional prop-
erties to bone such as, for example, stabilization of hydroxyapatite crystals [1]. Therefore, 
calcium citrate is commonly prescribed as a drug for patients with osteoporosis in order to 
improve their bone mineral density. Still, the mechanism of citrate-controlled mineraliza-
tion processes in bone has yet to be elucidated.Currently used procedures do not extract 
and quantify citrate separately for mineral and organic compartments of bone. Moreover, 
typical extraction is conducted at 65oC for 1 hour, which does not permit, for example, 
the measurement of citrate in different pools of bone matrix proteins. To address the needs 
for an improved methodology, here we present a new strategy that enables quantitation of 
citrate in mineral and organic compartments of human cortical bone.Tibiae (posterior area) 
of Caucasian males from three age groups young (25 y/o), middle-age (48 y/o) and elderly 
(84 y/o) served as the source of cortical bone. Different bone powdering and citrate ex-
traction procedures were tested (e.g., various concentrations of HCL or EDTA, different 
temperatures) to isolate citrate. We established that differential extraction using 0.5 N HCL 
alone lead to good citrate yields and was compatible with the EnzyChrom Citrate Assay Kit 
(BioAssay Systems, Hayward, CA, USA) used to measure citrate concentrations according 
to the protocol included with the kit. We determined, for example, that the average level of 
total bone citrate was approx. 39.19±3.06, 33.13±2.61 and 28.48±0.07 μM/g bone for 25, 
48 and 84 y/o males, respectively. This corresponded to approx. 1.4-fold (or 27.3%) citrate 
decrease between the 3rd and 9th decade of human life. We also determined for the first time 
age-related decline of citrate in both organic (10.1%) and mineral (19.6%) compartment of 
human bone.We believe that the developed procedure may have general applications beyond 
skeletal research. A low amount of citrate in the urine (hypocitraturia) is an important risk 
factor for kidney stone formation. The stones can be analyzed using our new strategy. [1] Hu 
et al, PNAS 2010, 107(52): 22425–22429 AG20618

Disclosures: Grazyna E. Sroga, None

SAT-36
See Friday Plenary Number FRI-36

SAT-37
See Friday Plenary Number FRI-37

SAT-38
Collagen Fibril Plasticity is altered in Individuals with Type 2 Diabetes 
Mellitus and non-osteoporotic Bone Mineral Density *Eva Maria Wölfel1, 
Anna Kornelia Siebels1, Liang-Yu Ma1, Annika vom Scheidt1, Felix Nikolai 
Schmidt1, Michael Amling1, Katharina Jähn1, Björn Busse1, Elizabeth 
Zimmermann2, Birgit Wulf3, Herbert Mushumba3, Klaus Püschel3, Eric Schaible4. 
1University Medical Center Eppendorf, Dept. of Osteology and Biomechanics, 
Germany, 2University Medical Center Hamburg-Eppendorf, Department of 
Osteology and Biomechanics; Shriners Hospitals for Children Canada, Montreal, 
Canada, Germany, 3University Medical Center Eppendorf, Dept. of Forensic 
Medicine, Germany, 4Advanced Light Source, Lawrence Berkeley National 
Laboratory, United States

Diabetes mellitus is associated with an increased fracture risk, yet the underlying mech-
anisms are not identified. Patients with Type 2 Diabetes Mellitus (T2DM) usually present 
a normal to high BMD aggravating the identification of patients at risk. This points to an 
impaired bone quality which is likely to affect the plasticity and brittleness of diabetic bone. 
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Here we utilize clinical imaging methods (CT, DXA) ex vivo in combination with analyses 
of multi-scale bone deformation to combine standard imaging techniques with data on the 
fibril- and tissue-scale mechanical resistance of diabetic bone. We hypothesize that the in-
trinsic bone properties at fibrillar length scale are impaired in diabetic bone while presenting 
with normal BMD.From 21 T2DM-diagnosed cases (74.96±7.34 yrs) and 23 age-matched 
controls (73.71±7.6 yrs), the mid-diaphyseal femoral cortex and 12th thoracic vertebra were 
collected during autopsy with IRB approval. DXA measured vertebral osteoporotic fracture 
risk based on areal BMD (aBMD) in anterior-posterior (AP) and lateral (LAT) scan orienta-
tions. High-resolution peripheral quantitative CT (HR-pQCT) measured cortical volumetric 
BMD (Ct.vBMD) and microstructure in femoral samples. Synchrotron small angle x-ray 
scattering (SAXS) of small cortical bone beams during simultaneous tensile testing (n=12 
controls, n=9 T2DM) was used to investigate the mechanical deformation at multiple length-
scales. T-tests were tested for significance between the groups (α=0.05).DXA data revealed 
no significant differences in aBMD between control and T2DM groups in AP (0.855±0.254g/
cm² vs. 0.867±0.177g/cm²) and LAT (0.678±0.186g/cm² vs. 0.598±0.134g/cm²). HR-pQCT 
data showed a tendency for lower Ct.vBMD in the T2DM group with 1032.13±42.28mgHA/
cm³ vs. 1061.86±30.2mgHA/cm³ in controls (p=0.061). Finally, tensile tests during SAXS 
measurements showed that T2DM cases present with a lower fibril strain compared to age-
matched controls, where increasing tissue strain and lower stress at higher strain rates in the 
T2DM group were evident when compared to age-matched control groups.Taken together, 
our results not only point to current challenges to identify diabetic patients at fracture risk, 
but they also highlight changes in plasticity in diabetic bone leading to lower fibril strain 
compared to controls. These changes at the fibrillar length scale provide possible mecha-
nisms leading to the increased fracture risk observed in T2DM individuals independent of 
BMD.

Disclosures: Eva Maria Wölfel, None

SAT-39
Alendronate and parathyroid hormone are effective therapies at decreasing 
bone loss and at enhancing fracture healing in paraplegic rats *Ariane 
Zamarioli1, Mariana Butezloff1, Kelly Astolpho1, Joao Ximenez1, Jose Volpon1. 
1Ribeirão Preto Medical School, Brazil

Spinal cord injury (SCI) leads to severe sublesional bone loss, increasing the risk and 
incidence of low-impact fractures. The highly disrupted bone microenvironment may also 
impair fracture healing. Bisphosphonates such as alendronate (ALN) are administered to 
reduce bone loss in osteoporotic patients, but its long-term use have been associated to atyp-
ical fractures. Recombinant human parathyroid hormone (PTH) is increasingly used for the 
treatment of severe osteoporosis because it stimulates bone formation and may potentially 
enhance fracture healing. We investigated the efficacy of ALN and PTH decreasing bone 
loss and at improving callus formation in SCI rats. Wistar rats were divided into 4 groups: 
(1) Sham: non-paraplegic rats with bone fracture, (2) SCI: SCI rats with bone fracture, (3) 
SCI+ALN, and (4) SCI+PTH. Complete transection of the SC was generated at the T10 
level. 10 days after SCI/Sham, the femoral diaphysis was fractured by the closed method. 
ALN and PTH were subcutaneously administered on day 1 after fracture. All rats were fol-
lowed-up for 14 days post-fracture. SCI downregulated osteoblastic-related gene expression 
in the non-fractured tibias, evidencing decreased bone formation. A twofold increase in os-
teoclasts and the overexpression of RANK/RANKL resulted in increased bone resorption 
following SCI, resulting in lesser bone density, impaired bone microarchitecture and weaker 
bones. In the treated rats, our immunomarkers evidenced a normalization in the ratio OPG-
RANK-RANK-L, resulting in denser bone, with improved microarchitecture. At 14 days 
post-fracture, we revealed an early and increased trabecular formation in the callus of SCI 
rats, despite a marked decrease in OPG-positive cells. We detected decrease in callus density, 
associated with increased porosity and thinner newly formed trabeculae. As a results SCI rats 
exhibited weaker callus than the controls. Although the bone healing persisted mainly formed 
by intramembranous ossification, the new formed trabeculae in ALN and PTH groups were 
thicker and denser, resulting in stronger bone callus. Therefore, ALN and PTH were effective 
at increasing callus microstructure, mineralization and strength. Furthermore, PTH exhibited 
significantly higher collagen deposition than SCI and ALN groups. The mechanisms leading 
to positive changes in bone quality following the drugs administration differ between them. 
While ALN mainly acted by inhibiting bone resorption, PTH stimulated bone formation and 
reduced bone resorption. SCI-induced bone loss resulted from increased bone resorption and 
decreased bone formation. ALN and PTH partially restored the bone microenvironment re-
sulting in denser and stronger bones. Changes in bone healing following SCI led to deficient 
callus formation, which were preserved and improved by ALN and PTH.

Disclosures: Ariane Zamarioli, None
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SAT-74
High Incidence of electrolyte abnormalities despite low first dose of 
Zoledronic acid *Monica Grover1, Laura Bachrach1. 1Stanford School of 
Medicine, United States

Background: Zoledronic acid (ZOL) is a third generation bisphosphonate with 100-200 
times the potency of pamidronate (PAM) being increasingly used in pediatrics due to ease of 
administration. Hypocalcemia and hypophosphatemia are known side effects post infusion 
with high dose ZOL (0.025-0.05 mg/kg).Methods: We introduced a low dose intravenous 
ZOL protocol (0.05 mg/kg/year) at Stanford Children’s hospital in July 2017. To reduce 
the risk of adverse effects, we administer 0.0125 mg/kg of ZOL as the first dose followed 
three months later by ZOL at 0.025 mg/kg every six months. Infusions were given only 
after ensuring that serum 25 hydroxy Vitamin D (25OHD) level was 20 ng/ml or greater. 
All patients were advised to continue vitamin D and calcium supplementation. Serum cal-
cium, phosphorus, magnesium, and albumin were measured on the day of the infusion and 
repeated 3-7 days post infusion. We report the post-infusion laboratory results after the initial 
low dose ZOL at our center.Results: 23 patients (6 weeks to 17 years of age; 26% female) 
received the first infusion of 0.0125 mg/kg ZOL between July 2017 and Dec 2018. Only 18 
of the 23 (78%) complied with obtaining post infusion labs. 14 of the 18 patients (77 %) had 
electrolyte abnormalities; 8 out of 14 were naïve to bisphosphonate therapy. 5 patients had 
low serum calcium; 5 patients had low serum phosphorus, and 4 patients had both low serum 
calcium and phosphorus levels. All patients were asymptomatic except one who erroneously 
received 4 mg dose (0.034 mg/kg) of ZOL and has not been included in the above analysis. 
The one patient with Vitamin D deficiency (12 ng/ml) on the day of infusion surprisingly did 
not develop electrolyte abnormalities.Discussion: Several prior studies have reported a low 
incidence of electrolyte abnormalities after ZOL infusions when the response to all infusions 
is combined. We focused on the response to the first infusion when the incidence of adverse 
events is highest. Despite an initial low ZOL dose, hypophosphatemia, hypocalcemia or 
both occurred in 77%. The occurrence of electrolyte abnormalities was not associated with 
the 25OHD level. Dosing by body surface area (BSA) instead of body weight has been 
suggested to reduce the incidence of electrolyte abnormalities. The 0.0125 mg/kg dose was 
equivalent to 0.2 to 0.8 mg/m2 BSA and was not different between those with and without 
electrolyte abnormalities. As compared to our experience with low dose PAM (4 mg/kg/
year) in which hypocalcemia and hypophosphatemia have not been a problem, ZOL even at 
a very low initial dose was associated with electrolyte abnormalities in nearly 80%. Careful 
monitoring post-infusion is warranted.

Disclosures: Monica Grover, None
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SAT-76
Vitamin D level of toddlers with “physiologic” genu varum is lower than 
that of control toddlers: 1:2 case-control study *Yuko Sakamoto1, Muneaki 
Ishijima2, Kazuo Kaneko2, Satoshi Nakano3, Mitsuyoshi Suzuki3, Lizu Liu4, 
Akifumi Tokita5, Sung‐Gon Kim6, Masahiko Nozawa6, Toshiaki Shimizu7. 1Dept. 
of Orthopedics, Juntendo Nerima Univ. Hosp., Japan, 2Department of Medicine 
for Orthopaedics and Motor Organ, Juntendo University Graduate School of 
Medicine, Japan, 3Department of Pediatrics, Juntendo University Graduate 
School of Medicine, Tokyo, Japan, Japan, 4Sportology Center, Juntendo 
University Graduate School of Medicine, Tokyo, Japan, Japan, 5Clinic Bambini, 
, Japan, 6Department of Orthopaedics, Juntendo University Nerima Hospital, 
Japan, 7Department of Pediatrics, Juntendo University Graduate School of 
Medicine, Japan

(a) Purpose When children around 2 yo show leg bowing, and diseases are ruled out 
based on radiograph without conducting blood tests, the bowing is classified as “physiolog-
ic” genu varum. Recently we revealed that genu varum severity in toddlers was correlated 
with serum alkaline phosphatase (ALP) levels, suggesting that genu varum is not a physio-
logic condition in toddlers (J Bone Miner Metab, 2017). The present 1:2 case-control study 
was conducted to compare the bone metabolic conditions of toddlers with “physiologic” 
genu varum and those with normal alignment of lower limb.(b) Methods Blood samples 
were obtained from 35 of toddlers with genu varum and 70 age and gender-matched subjects 
among toddlers in our previous study, which examined the vitamin D status in healthy Japa-
nese children (J Nutr Sci Vitaminol 2018). Serum levels of ALP, intact parathyroid hormone 
(iPTH), 25-hydroxy vitamin D [s25(OH)D], calcium (Ca), and inorganic phosphorus (P) 
were measured in a postprandial state. (c) Results The mean age of the control and genu 
varum groups were 17.0and 17.6months old, respectively, while the mean body weight of 
them were 10.2and 10.6kg, respectively. No difference for the frequency of summer born 
from spring was observed between them. The s25(OH)D levels of the subjects with genu 
varum (27.6ng/mL) was significantly lower than those of the control subjects (33.1ng/mL) 
(p<0.001). The frequency of vitamin D insufficiency (<20ng/mL) of the genu varum group 
(38%) was significantly higher than controls (12%) (p=0.004). The odds ratio of the vita-
min D insufficiency was 4.12 (95%CI: 1.5-11,1) in subjects with genu varum compared 
with those with controls (p=0.004). sCa levels of the subjects with genu varum (10.2 ng/
mL) was significantly higher than those of the controls (9.8 ng/mL) (p<0.001), although no 
difference of sP levels was observed between them (p=0.18). sALP (1043IU/L) and siPTH 
(27.2pg/ml) levels of the subjects with genu varum were significantly higher than those of 
the controls (749IU/L, 9.0pg/ml), respectively (p<0.001). iPTH were elevated in associa-
tion with the decrease in 25(OH)D, when 25(OH)D was 32 ng/ml or lower in the subjects 
in this study(r=-0.30 p=0.02).(d) Conclusion Toddlers with genu varum showed vitamin D 
insufficiency and hyper-ALP activity with relatively hypercalcemia within reference range 
than healthy toddlers without genu varum.(e) Significance The s25(OH)D levels of the genu 
varum group was significantly lower than control.
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SAT-87
Low Protein Diet Induces Bone Loss and Renal Complications in Male 
Mice *Debra L. Irsik1, Ke-hong Ding1, Jianrui Xu1, Baolin Kang1, Qing Zhong1, 
Meghan E. McGee-Lawrence1, Wendy B Bollag1, Carlos M Isales1. 1Augusta 
University, United States

Bone loss and renal dysfunction increase with aging, and the two conditions are in-
ter-related. Low-protein diets increase longevity in the elderly but may occur at the expense 
of bone density. We hypothesized that low-protein diet induces bone loss and renal dys-
function through the fibroblast growth factor-23 (FGF23)/alpha-Klotho pathway involved 
in renal handling of calcium and phosphate and production of 1,25-dihydroxyvitamin D. 
Male C57BL/6 mice (13 months old) were fed either a low-protein (LP, 8%) or normal-pro-
tein (NP, 18%) diet for 8 weeks. Mice fed LP had decreased femur bone density (0.115 
±0.002 vs. 0.121±0.002 g/cm2) compared to NP controls. LP induced significant changes 
in kidney function evidenced by diuresis (2.16 ±0.13 vs. 1.23 ±0.135 mL/day), natriure-
sis (0.141±0.017 vs. 0.056±0.009 mmol/day) and kaliuresis (0.264 ±0.021 vs. 0.139±0.018 
mmol/day) compared to NP. Glomerular filtration rate (GFR) was not different among the 

groups. Albuminuria was increased with age in the NP and the LP groups compared to base-
line measurements before initiation of the diet. Histological analysis of the kidneys revealed 
protein casts and immune infiltration in LP mice. Both NP and LP mice had evidence of 
tubule epithelial cell vacuolation. Serum levels of FGF23 were elevated in LP mice but did 
not reach statistical significance. Kidney protein levels of alpha-Klotho declined with age. 
Our preliminary data suggest that LP may induce renal disease that may contribute to bone 
loss, and FGF23/alpha-Klotho may be involved.

Disclosures: Debra L. Irsik, None

SAT-88
RIPK1 Inhibition Improves Experimental Autoimmune Arthritis Via 
Suppression Of Osteoclastogenesis *KyungAh Jung1, Mi-La Cho1, Jooyeon 
Jhun1, Jaeyoon Ryu1, Seung Hoon Lee1. 1The Rheumatism Research Center, 
Catholic Research Institute of Medical Science, The Catholic University of 
Korea, Seoul, South Korea, Republic of Korea

Rheumatoid arthritis (RA) is a chronic and systemic inflammatory disease characterized 
by upregulation of inflammatory cell death and osteoclastogensis. Necrotsatin (Nec)-1s is a 
chemical inhibitor for receptor-interacting serine/threonine-protein kinase (RIPK) 1 that in-
volved in necroptosis. We hypothesized that Nec-1s would decrease inflammatory cell death 
and inflammatory response. Nec-1s reduced collagen-induced arthritis (CIA) progression 
and the expression of proinflammatory cytokines in synovium. Moreover, Nec-1s treatment 
reduced the expression of necroptosis mediators such as RIPK1, 3 and mixed lineage kinase 
domain-like (MLKL). Nec-1s decreased osteoclastogenesis in vitro and in vivo. Nec-1s also 
downregulated T helper (Th)17 cell frequency, but not differentiation of Th1, Th2 and regu-
latory T (Treg) cells. These results suggest that Nec-1s improved expreimental autoimmune 
arthritis progression via the inhibition of osetoclastogenesis and thus has potential in RA 
therapy.

Disclosures: KyungAh Jung, None

SAT-89
Regulation of megakaryocytes on bone metabolism in a paracrine manner 
*Hanjun Kim1, Jung-Min Koh2, Beom-Jun Kim2, Seung Hun Lee2, Young-
Sun Lee3. 1Asan Institute for Life Sciences, Republic of Korea, 2Division of 
Endocrinology and Metabolism, Asan Medical Center, University of Ulsan 
College of Medicine, Republic of Korea, 3Asan Institute for Life Sciences, Seoul, 
South Korea, Republic of Korea

Background: Megakaryocytes (MKs) play key roles in regulating bone metabolism. 
But it is unclear until now whether secreting factors from MK may also stimulate bone 
formation. To test the roles of MK-secreting factors, we investigated whether MK condi-
tioned media (CM) may affect bone formation and resorption.Methods: K562 cell lines 
were differentiated into mature MK by 1 nM phorbol 12-myristate 13-acetate. Mouse bone 
marrow macrophages were differentiated into mature osteoclasts by M-CSF and RANKL, 
and MC3T3-E1 cells were used for osteoblastic experiments. Osteoclast differentiation and 
activity were determined by TRAP staining and resorption pit formation assay, respectively. 
Osteoblast proliferation was measured using Brd-U and differentiation of osteoblast was 
evaluated by ALP activity and osteocalcin secretion. Bone formation was determined by a 
calvaria bone formation assay in vivo. Micro-CT analyses were performed in the femurs of 
ovariectomized female mice after intravenous injections of MK CMs.Results: MK CM sig-
nificantly reduced in vitro bone resorption (P < 0.05), largely due to suppressed osteoclastic 
resorption activity (P < 0.05). Compared with pro-MK CM, MK CM suppressed osteoblastic 
differentiation (P < 0.05), but stimulated its proliferation (P < 0.05), resulting in increased 
calvaria bone thickness by 1.9 fold (P < 0.05). In ovariectomized mice, treatment with the 
MK CM for 4 weeks significantly increased trabecular bone mass parameters, such as bone 
volume fraction (P = 0.032) and trabecular thickness (P = 0.015).Conclusion: MK may se-
crete anti-resorptive and/or anabolic factors that affect bone tissue, providing a novel insight 
linking MK and bone cells in a paracrine manner. Thus, novel therapeutic agents against 
metabolic bone diseases may be developed from MK-secreted factors.
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SAT-95
Fibroblast growth factor 23 induces ventricular arrhythmias and prolongs 
QTc interval in mice *Julian Vallejo1, Derek Wang1, Jonah Graves1, Michael 
Wacker1. 1Department of Biomedical Sciences, School of Medicine, University 
of Missouri-Kansas City, United States

Chronic kidney disease (CKD) leads to 5 to 10 million deaths annually with the highest 
contribution attributed to cardiovascular disease, particularly arrhythmias and sudden car-
diac death. CKD patients frequently present with electrocardiogram (ECG) abnormalities 
including widened QRS complexes and prolonged corrected QT interval (QTc). Fibroblast 
growth factor 23 (FGF23), a bone-derived hormone which increases phosphate excretion at 
the kidney, can be elevated more than 10ng/ml in the serum of end stage CKD patients on 
dialysis and has been found to directly increase cardiomyocyte calcium levels. As calcium 
plays a key role in ventricular arrhythmogenesis, we hypothesize that pathological concen-
trations of FGF23 can induce cardiac arrhythmias and alter ECG parameters. To assess our 
hypothesis, CD-1 male mice (3 months old) were anesthetized with isoflurane and ECG 
needle electrodes were inserted into the limbs. The jugular vein was then cannulated for 
intravenous injection of FGF23 (9ng/ml total blood volume) or vehicle. Lead II ECG prop-
erties and arrhythmias were monitored for 30 minutes at baseline and for 30 minutes post 
injection. Intravenous injection of FGF23 led to the emergence of premature ventricular 
contractions (PVCs) in 5 out of 9 experiments (P=0.029) while vehicle treated mice did not 
exhibit PVCs (n=9). Average maximal rate of PVCs in these 5 animals was 10.2 ± 5.2 PVC/
minute. Isoproterenol (0.1mg/kg) was administered at the end of 6 FGF23 and 7 vehicle 
experiments. Average maximal rate of PVCs in the FGF23 treated group after isoproterenol 
was 28.0 ± 21.1 PVC/minute and 2 out 6 mice displayed episodes of ventricular tachycardia. 
There were no PVCs after isoproterenol in the vehicle treated animals (n=7). Upon examina-
tion of ECG intervals, FGF23 was found to have a significant lengthening effect upon QTc 
within 30 minutes (P=0.04, n=6) compared to vehicle treatment (n=9), whereas no effect was 
found for PR interval or QRS duration. We conclude that pathological levels of FGF23 may 
be directly contributing to increased ventricular arrhythmias and repolarization disturbances 
commonly observed in patients with CKD and that sympathetic activation may potentiate 
the arrhythmogenic effects of FGF23. Our results point towards FGF23 signaling as an im-
portant therapeutic pathway to reduce mortality due to arrhythmias and sudden cardiac death 
in the CKD population.

Disclosures: Julian Vallejo, None
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SAT-97
Tissue clearing of both hard and soft tissue organs with the PEGASOS 
method *Dian Jing1, Hu Zhao1. 1Texas A&M University, United States

Tissue clearing technique enables visualization of opaque organs and tissues in 3-di-
mensions (3-D) by turning tissue transparent. Current tissue clearing methods are restricted 
by limited types of tissues that can be cleared with each individual protocol, which inevita-
bly led to the presence of blind-spots within whole body or body parts imaging. Hard tissues 
including bones and teeth are still the most difficult organs to be cleared. In addition, loss 
of endogenous fluorescence remains a major concern for solvent-based clearing methods. 
Here, we developed a polyethylene glycol (PEG)-associated solvent system (PEGASOS), 
which rendered nearly all types of tissues transparent and preserved endogenous fluores-
cence. Bones and teeth could be turned nearly invisible after clearing. The PEGASOS meth-
od turned the whole adult mouse body transparent and we were able to image an adult 
mouse head composed of bones, teeth, brain, muscles, and other tissues with no blind areas. 
Hard tissue transparency enabled us to reconstruct intact mandible, teeth, femur, or knee 
joint in 3-D. In addition, we managed to image intact mouse brain at sub-cellular resolution 
and to trace individual neurons and axons over a long distance. We also visualized dorsal 
root ganglions directly through vertebrae. Finally, we revealed the distribution pattern of 
neural network in 3-D within the marrow space of long bone. These results suggest that the 
PEGASOS method is a useful tool for general biomedical research.

Disclosures: Dian Jing, None
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SAT-125
Anemia in elderly men predicts hip fracture and nonvertebral osteoporotic 
fractures; The MrOS Sweden Study *Hallgerdur Kristjansdottir1, Dan 
Mellström2, Liesbeth Vandenput2, Claes Ohlsson2, Peter Johansson3, Catharina 
Lewerin3, Magnus Karlsson4, Hans Herlitz5, Mattias Lorentzon6. 1Department 
of Hematology and Coagulation, Sahlgrenska University Hospital, Department 
of Internal Medicin and Clinical Nutrition, Institue of Medicine, Sahlgrenska 
Academy, University of Gothenburg Sweden, Sweden, 2Center for Bone and 
Arthritis Research at the Sahlgrenska Academy (CBAR), Institute of Medicine, 
University of Gothenburg, Gothenburg, Sweden , Sweden, 3Department of 
Hematology and Coagulation, Sahlgrenska University Hospital, Department 
of Internal Medicine and Clinical Nutrition, Institute of Medicine, Sahlgrenska 
Academy, University of Gothenburg, Sweden, Sweden, 4Clinical and Molecular 
Osteoporosis Research Unit, Department of Clinical Sciences and Orthopedics, 
Lund University, Malmö, Sweden, Sweden, 5Department of Molecular and 
Clinical Medicine, Sahlgrenska Academy, University of Gothenburg, Sweden, , 
Sweden, 6Dept of Geriatric Medicine, Internal Medicine, Institute of Medicine, 
Sahlgrenska Academy, University of Gothenburg, Sweden, Sweden

Anemia in men has been associated with increased risk for all fractures and nonver-
tebral fractures in the MrOS US-study. Other studies have indicated increased risk for hip 
fracture in men and women with low hemoglobin (Hb).We have earlier shown that low 
serum estradiol, high plasma osteocalcin and high serum adiponectin are associated with low 
blood Hb in the Gothenburg cohort of the MrOS Sweden study of older men. Furthermore, 
we have shown that low serum iron is associated with high levels of intact FGF-23. Other 
studies have indicated that plasma erythropoietin (EPO) partly regulates intact FGF-23.The 
aim of the study was to investigate if anemia is associated with osteoporotic fracture in el-
derly men.Blood Hb was measured in 1005 elderly men (median age 75 years, range 70-81 
years) participating in the Gothenburg part of the prospective, population-based MrOS-Swe-
den cohort. The subjects in the MrOS Gothenburg study were followed for 16 years and 
fractures were recorded in digital X-ray archives. At baseline bone mineral density (BMD) 
was measured with Hologic 4500 Acclaim and blood samples were collected at 8.00 in the 
morning after 10 hours fasting. The risk of incident fractures was estimated by Cox regres-
sion analysis.The total number of all fractures was 341, hip fracture; 110, clinical vertebral 
fracture; 139 and nonvertebral osteoporotic fracture; 163. Anemia (Hb <130g/L) was present 
in 66 men (6.6%). Men with anemia had increased risk for hip fracture (age adjusted) hazard 
ratio (HR) =2.05 (95% CI 1.01– 3.93) and this was only marginally attenuated after further 
adjustment for hip BMD HR=1.92 (95% CI 1.01 – 3.70) or hip BMD and plasma EPO, 
HR=2.00 (95% CI 1.01-3.96). Men with anemia had increased risk for all fractures HR=1.80 
(95% CI 1.18-2.63) and nonvertebral osteoporotic fractures HR= 1.80 (95% CI 1.05-3.15) 
but not for vertebral fractures HR=1.20 (95% CI 0.60-2.53) adjusted for age and hip BMD.
Men with anemia had higher levels of plasma EPO and intact FGF-23 and lower levels 
of serum iron (p < 0.001). Men with anemia had lower levels of testosterone, estimated 
GFR, handgrip strength, walking speed and reported more falls previous year (p< 0.001).
In conclusion we found that elderly men with anemia had increased risk of hip fracture and 
nonvertebral osteoporotic fracture independent of hip BMD. We also found that men with 
anemia had lower levels of sex hormones and lower estimated GFR and higher levels of 
plasma EPO and intact FGF-23.

Disclosures: Hallgerdur Kristjansdottir, None

SAT-126
Metabolic crosstalk in the bone marrow niche drives leukemia 
chemoresistance *Nick van Gastel1, Amir Schajnovitz1, Azeem Sharda1, 
Konstantinos Kokkaliaris1, Ninib Baryawno1, Catherine Rhee1, Toshihiko 
Oki1, Eliane Grace1, David Scadden1, Jessica Spinelli2, Marcia Haigis2, Charles 
Vidoudez3, Sunia Trauger3. 1Department of Stem Cell and Regenerative Biology, 
Harvard Stem Cell Institute, Harvard University; Center for Regenerative 
Medicine, Massachusetts General Hospital, United States, 2Department of Cell 
Biology, Harvard Medical School, United States, 3FAS Small Molecule Mass 
Spectrometry Facility, Harvard University, United States

Chemoresistance is the difference between remission and cure in cancer patients and is 
particularly evident in acute myeloid leukemia (AML) where complete remissions are com-
mon, but few are cured. Genetic analysis in patients points to residual founder clones persist-
ing through therapy and ultimately causing relapse. Most of these genetic alterations are cur-
rently not amenable to targeted therapies. We therefore focused on cell regulatory programs 
rather than genetics. Prior work by us and others has indicated that AML cells have distinc-
tive metabolic dependencies compared with their normal counterparts. We hypothesized that 
residual chemoresistant cells must pass through extreme metabolic challenges when under 
selection from chemotherapy and surrounded by massive cell death.We used in vivo imaging 
to define the kinetics of leukemic growth, response to chemotherapy and relapse. Capturing 
cells at the moment of maximal response showed a metabolite profile that was distinct from 
AML cells during the times of pre-chemo growth or post-chemo relapse. Metabolite set 
enrichment analysis revealed hyperactivation of glutamine metabolism, with chemoresistant 
cells showing high levels of glutamine, glutamate and aspartate. Inhibition of glutamine 
metabolism through genetic deletion of the enzyme glutaminase or using the small molecule 
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inhibitor 6-diazo-5-oxo-L-norleucine during the window of maximal response reduced the 
number of chemoresistant cells and lead to improved survival in mouse models of AML. To 
understand the underlying mechanism, we performed in vivo metabolic tracing experiments 
using stable isotope-labeled glutamine. Chemoresistant AML cells showed increased flux 
of glutamine-derived carbon to glutathione, while glutamine-derived nitrogen was used for 
nucleotide synthesis. Interestingly, while almost no glutamine entered the Krebs cycle in 
AML cells in vivo, we did find labeled aspartate, indicating that aspartate is not synthe-
sized from glutamine by the AML cells themselves. Single cell RNA sequencing of the bone 
marrow niche revealed subsets of CXCL12-positive stromal cells expressing high levels of 
glutamine metabolism genes and the aspartate transporter SLC1A3, which further increased 
in the presence of AML cells.In conclusion, we propose that induction of a timed metabolic 
collapse targeting leukemia cells both directly and indirectly through the bone marrow niche 
can prevent development of chemoresistance in AML and improve the rate of cure.

Disclosures: Nick van Gastel, None

SAT-127
Curved microstructures enhance osteogenesis of mesenchymal stem cells 
*Qi Zhang1, Yunfeng Lin1. 1Sichuan University, China

Features of the microenvironment play significant roles in the maintenance of cellular 
morphology and behaviors. The osteon, also called the Haversian system, consists of 5–20 
layers of concentrically arranged lamellae of the bone matrix, and a central canal. The av-
erage diameter of the osteon is approximately 100–500 µm. As to cells in osteon, one of the 
distinct main features is the curvature which maybe an indispensable geometric feature in the 
process of bone formation. Nevertheless, specific impact and mechanisms of curvature on 
cellular behaviors remains undefined and worth exploring. Thus, from the viewpoint of bion-
ics, we fabricated bone tissue-like topographies on biomaterials for bone tissue engineering. 
In our study, BMSCs were used as cell models. Exposed to different curvatures of wavy mi-
crogrooves on the basis of PDMS substrates, BMSCs had different reactions to correspond-
ing curvatures of wavy microgrooves. Deformation of morphology of nuclei, cytoskeleton 
and osteogenic potential were explored by means of immunofluorescence staining and RT-
PCR. Compared with the flat control, the circularity of cell nuclei decreased significantly in 
wavy microgrooves and the degree of deformation based on F-actin staining also increased. 
Furthermore, potential signal pathway such as RhoA and its downstream effectors were in-
vestigated to explore the possible mechanisms of osteogenic differentiation influenced by 
curvature. In the results, nuclear distortion and cytoskeletal deformation could be found in 
cells treated with curvature microgrooves. Obvious increase in the expression of osteogenic 
relevant genes such as Runx2, OCN and OPN could also be detected in cells treated with 
wavy microgroove. Higher curvature had better effect on osteogenic differentiation. Further-
more, detection of RhoA and its downstream effectors by immunofluorescent staining and 
q-PCR revealed the involvement of RhoA/ROCK signal pathway in the osteogenic induction 
process. Higher expression of RhoA/ROCK could be detected in higer curvature group. 
Above all, curved micro-pattern plays a significant role in bone tissue engineering.

Disclosures: Qi Zhang, None
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SAT-137
HER2 positive breast cancer bone metastasis model for studying efficacy 
of novel therapies *Tiina E Kähkönen1, Mari I Suominen1, Jenni HE Mäki-
Jouppila1, Jussi M Halleen1, Jenni Bernoulli1, Derek Grant2. 1Pharmatest 
Services, Finland, 2Bayer AS, Norway

Breast cancers overexpressing human epidermal growth factor receptor 2 (HER2+) are 
associated with increased risk for developing metastases to distant organs including bones, 
brain and lungs. Despite recent progress in drug development, bone metastases remain in-
curable. The aim of this study was to establish a systemic metastasis model for HER2+ 
breast cancer with a special interest in bone metastasis.Five to six weeks old athymic nude 
mice (n=10-13 per group) were used. Half of the mice received estrogen supplementation 
(E2-releasing rods, 5 µg/day) one week before cancer cells inoculation. The mice were in-
oculated intracardially with 1 or 5 x 105 luciferase-labelled triple-positive (ER, PR positive 
and HER2 overexpressing) human BT-474 breast cancer cells. The formation of metastases 
was followed by bioluminescence imaging (BLI) at inoculation and once a week for the 
duration of the study. X-ray imaging and histology were performed at sacrifice to visualize 
cancer-induced changes in bone.Bone metastases were dominant in the model. Based on 
BLI, bone metastases appeared between days 28 to 63 in different study groups. They were 
detected between days 28-35 in E2 supplemented mice and around day 63 in non-E2 sup-
plemented mice. At sacrifice, all E2 supplemented mice and 20-30% non-E2 supplemented 
mice had bone metastases based on BLI imaging. Increasing cell number in E2 supplement-

ed mice accelerated the growth of bone metastases and tumor burden was highest in the 
mice inoculated with 5 x 105 BT-474-luc cells. X-ray imaging showed large tumor-induced 
osteolytic lesions in E2 supplemented mice, while no lesions were observed in non-E2 sup-
plemented mice. Also, strong formation of new bone caused by E2 was noted in the hind 
limbs. E2 and tumor-induced effects on bone led to fragile bone and bone fractures were 
occasionally observed. E2 supplemented mice exhibited E2-induced adverse effects such 
as skin lesions, and urinary distress and obstruction in some mice. Due to severity of these 
effects, E2 supplemented mice were sacrificed earliest at day 25, and the maximum length 
of a study should be 50 days. Soft tissue metastases were occasionally observed in brain and 
ovaries.In conclusion, a high rate of bone metastasis was achieved in athymic nude mice 
supplemented with E2. This model can be used to study the efficacy of anti-cancer, such as 
HER2-targeted, compounds on tumor growth at metastatic locations or on the prevention of 
metastasis formation.

Disclosures: Tiina E Kähkönen, None
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SAT-139
PARP1 interacts with ezrin contributing to metastasis in osteosarcoma 
*Fangfei Li1, Xiaoqiu Wu1, Xuekun Fu1, Aiping Lu1, Ge Zhang1, Natalie Joan 
Lim2. 1Institute for Advancing Translational Medicine in Bone & Joint Diseases, 
Hong Kong Baptist University, Hong Kong, 2Hong Kong Baptist University 
Affiliated School Wong Kam Fai Secondary and Primary School, Hong Kong

Pulmonary metastasis of osteosarcoma (OS) has been the clinical challenge closely as-
sociated with poor prognosis. Poly [ADP-ribose] polymerase 1 (PARP1) was found upregu-
lated in metastatic OS tissues and inversely correlated with survival. Hypothetically, PARP1 
inhibitors, which are now clinically used for the treatment of ovarian cancer patients, could 
be potentially effective for anti-OS therapy. Unexpectedly, we discovered that olaparib, the 
first approved PARP1 inhibitor by FDA, aggravated OS pulmonary metastasis in orthotopic 
OS mouse models (Figure a). Consistently, olaparib and other two PARP1 inhibitors all 
promote migration and invasion of OS cells in vitro, implying that PARP1 could play an 
important role in OS metastasis. A pull-down assay was performed to identify the interactive 
protein for PARP1. Consequently, ezrin, a membrane protein playing an important role in 
OS metastasis, was spotted in the mass spectroscopy analysis (Figure b). The interaction of 
PARP1 and ezrin was also verified by Co-IP assay (Figure c). Ezrin belongs to the ezrin-ra-
dixin-moesin (ERM) family, and it is known that the phosphorylation of ezrin promotes 
cell mobility and metastasis by crosslinking actin cytoskeleton and plasma membrane. In 
our study, we found that PARP1 promote the phosphorylation of ezrin via interaction (Fig-
ure d). Olaparib treatment amplified the cytosol level of PARP1 (Figure e), stimulated the 
phosphorylation of its interactive protein ezrin (Figure e, f), and subsequently promoted 
OS migration (Figure g) and invasion (Figure h), implying the crucial role of PARP1-ezrin 
interaction in OS metastasis. The molecular model of PARP1-ezrin interaction was then 
simulated based on the previously reported protein structures and the obtained experimental 
information (Figure h). Neither the binding pocket previously reported for PARP1 inhibitor 
including olaparib in PARP1 nor the binding region for the existing ezrin inhibitors was 
involved in the binding interface of PARP1 with ezrin. A blockage strategy for PARP1-ezrin 
interaction could lead to a novel anti-metastasis drug target for future OS treatment.

Disclosures: Fangfei Li, None
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SAT-140
Efferocytosis of Apoptotic Prostate Cancer Cells Induces the Immune 
Checkpoint Receptor TIM-3 in Bone Metastatic Macrophages *Veronica 
Mendoza-Reinoso1, Rylee Kim1, John Rubin1, Laurie McCauley1, Hernan Roca1. 
1School of Dentistry, University of Michigan, United States

Clearance of apoptotic cancer cells by macrophages (efferocytosis) commonly occurs 
during tumor progression and fuels the bone-metastatic growth of prostate cancer (PCa) 
cells, via a subsequent immunosuppressive activity. T-cell immunoglobulin and mucin-do-
main containing-3 (TIM-3) is implicated in T-cell responses and cancer progression. The 
role of TIM-3 in macrophages and skeletal metastasis is unknown and hence the focus of 
this study. Immunofluorescence studies of bone tumor tissues obtained from rapid autopsy 
of human metastatic prostate cancer patients showed that TIM-3 co-localized with CD68+ 
(phagocytic) macrophages. Flow cytometric analyses revealed a high percentage of TIM-3+ 
CD14+ cells in the blood and bone marrow of localized and metastatic PCa patients. In vitro 
studies using murine bone marrow derived macrophages alone or engulfing apoptotic PCa 
cells (versus non cancer prostate epithelial cells) followed by western blot analyses were 
performed. Efferocytic macrophages selectively up-regulated TIM-3 mRNA and protein in 
correlation with increased expression of pro-inflammatory cytokines Cxcl5 and IL-6. Ac-
tivation of theTIM-3 signaling cascade relies in its interaction with other ligands such as 
galectin-9, phosphatidylserine (PtdSer) (an apoptotic cell recognition factor) and carcinoem-
bryonic antigen related cell adhesion molecule 1 (CEACAM1). Galectin-9 binds TIM-3 at 
specific N-glycosylated residues on TIM-3 via interactions with two carbohydrate recogni-
tion domains of bivalent galectin-9. Tunicamycin, an inhibitor of N-linked glycosylation, 
significantly blocked TIM-3 expression in efferocytic bone macrophages suggesting that 
TIM-3 up-regulationis mediated by Galectin-9 binding to TIM-3. Blockade of PtdSer “eat-
me” signal recognition reduced TIM-3 expression in efferocytic macrophages implicating 
PtdSer-TIM-3 interactions in this mechanism. Furthermore, recombinant CEACAM1 pro-
tein was used to effectively block TIM-3 expression in efferocytic bone marrow macro-
phages, supporting CEACAM1 as an inhibitor of TIM-3 activity. Altogether, these findings 
suggest a feedback activating mechanism of TIM-3 in bone metastatic macrophages, which 
is mediated by efferocytosis via TIM-3/Galectin-9, TIM-3/PtdSer and TIM-3/CEACAM1 
interactions and leads to immunosuppression and tumor growth. These results shed light into 
new mechanisms that underlie the critical role of apoptosis mediated immunosuppression in 
prostate cancer skeletal metastases.

Disclosures: Veronica Mendoza-Reinoso, None
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SAT-144
Breast Cancer Paracrine Signaling interferes with Osteocyte 
Mechanosensitivity in 3D *Blayne Sarazin1, Maureen Lynch1, Boyuan Liu2. 
1University of Colorado Boulder, United States, 2University of Massachusetts 
Amherst, United States

Breast cancer preferentially metastasizes to bone, resulting in osteolysis and dismal 
patient prognosis. Mechanical loading is potentially anti-tumorigenic while also stimulating 
bone formation in osteolytic bone metastasis, and we hypothesize that osteocytes (OCys) are 
the central mediators of the relationship between loading and metastasis. Using a novel 3D 
in vitro OCy platform, we previously showed that signaling from bone-homing breast cancer 
cells (BCs) shifted OCy expression of bone matrix genes to be more favorable to tumor cell 
adhesion and interfered with the formation of dendrites, which inhibit tumor cell prolifera-
tion. Here, we utilized our 3D system to investigate the role of perfusion on these effects, and 
show that BC paracrine signaling abrogates OCy mechanosensitivity.3D bone mimetic scaf-
folds, fabricated from hydroxyapatite and PLG, were seeded with MLO-Y4s (5x105, MLOs) 
and cultured for 48hrs to allow for dendrite formation. Next, scaffolds underwent perfusion 
(0.3 mL/min of MLO media, 1hr) followed by 48hrs of treatment with media conditioned 
by bone-homing BCs (derived from MDA-MB231s), and then perfused again. Gene expres-
sion of key osteocyte markers related to remodeling were assessed via qRT-PCR.In our 3D 
system, OCys formed a dendritic network (Fig1A), and increased OPG and E11 gene ex-
pression upon loading (Fig1B,C), similar to results from 2D studies. RANKL, however, was 
not affected. Tumor conditioned media (TCM) alone inhibited OPG expression (Fig1C) and 
stimulated RANKL expression, resulting in a pro-resorptive OCy phenotype. E11 expression 
was elevated with TCM treatment as before, however more work is needed to verify the 
relative effects of both loading and TCM on dendrite formation. When MLO+TCM cultures 

were perfused, loading-induced increases in E11 and OPG were not observed (Fig1B,C), 
suggesting that BC paracrine signaling interferes with OCy mechanosensitivity. No changes 
in OPN or OCN were detected.Mechanical loading has been shown to be anti-tumorigenic 
and anti-osteolytic, but our data indicate that BCs interfere with OCy mechanosensitivity, 
retaining the induced pro-osteolytic phenotype, thereby implying that the positive effects 
of loading are not mediated via OCys. More work is needed to evaluate other mediators of 
remodeling, such as sclerostin.

Disclosures: Blayne Sarazin, None
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SAT-146
A progressive auto-amplification loop in TAK1 expression and activation 
in myeloma cells *JUMPEI TERAMACHI1, So Shimizu1, Hirofumi Tenshin1, 
Ariunzaya Bat-Erdene1, Masahiro Hiasa1, Asuka Oda1, Takeshi Harada1, 
Mohannad Ashtar1, Kotaro Tanimoto1, Itsuro Endo1, Toshio Matsumoto1, Eiji 
Tanaka1, Masahiro Abe1. 1TOKUSHIMA UNIVERSITY, Japan

We have reported that TGF-b-activated kinase-1 (TAK1) is constitutively over-ex-
pressed and phosphorylated in myeloma (MM) cells to mediate their growth and survival 
signaling. TAK1 expression and phosphorylation levels appear to be much higher in MM 
cells compared to their surrounding cells in bone marrow. In the present study, we there-
fore explored whether MM cells have a unique mechanism to augment the TAK1-mediated 
signaling. Okadaic acid, an inhibitor of protein phosphatase 2A (PP2A), a major serine and 
threonine protein phosphatase, further enhanced the phosphorylation levels of TAK1 in MM 
cells, whereas SMAP, an activator of PP2A, dose-dependently suppressed phosphorylation 
of TAK1 along with TAK1 protein levels to induce MM cell death, indicating the critical 
role of the suppression of PP2A activity in TAK1 phosphorylation and thereby MM cell 
growth and survival. Although PP2A but not PP2C was constitutively expressed in MM 
cells, MM cells also expressed endogenous PP2A inhibitors, including cancerous inhibitor 
of PP2A (CIP2A), SET and PME-1. Interestingly, normal quiescent cells expressed SET 
and PME-1 but not CIP2A, suggesting the role of CIP2A in constitutive phosphorylation of 
TAK1 in MM cells but not in normal cells. Intriguingly, the TAK1 inhibitor LLZ1640-2 or 
TAK1 gene silencing reduced the expression of Sp1, a critical transcription factor for MM 
growth and survival; the Sp1 inhibitor terameprocol reduced TAK1 levels in MM cells. 
Moreover, LLZ1640-2 markedly suppressed CIP2A but not SET and PME-1 at protein as 
well as mRNA levels in MM cells. These results suggest a progressive auto-amplification 
loop in TAK1 expression and activation in MM cells, which can be effectively disrupted by 
TAK1 inhibition. Because PP2A inhibition by CIP2A not only activates TAK1 but also other 
serine and threonine kinases such as Akt, TAK1 appears to be a bottleneck of simultaneous 
kinase activation of multiple signaling pathways in MM cells. Indeed, TAK1 inhibition was 
able to suppress VEGF production by MM cells and their expression of BCMA and TACI, 
receptors for BAFF and APRIL, and integrin β1. Besides, TAK1 inhibition reduced VCAM-
1 expression in BMSCs in cocultures with MM cells, and impaired MM cell adhesion onto 
BMSCs to suppress RANKL expression and IL-6 production by BMSCs. Therefore, TAK1 
plays a pivotal role in tumor progression and bone destruction in MM, and is thus regarded 
as an important therapeutic target for MM.

Disclosures: JUMPEI TERAMACHI, None
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SAT-176
Disruption of aldehyde dehydrogenase 2 gene accelerates articular 
cartilage degeneration in osteoarthritis induced by mechanical loading in 
mice *YASUAKI OKADA1, KENJI KOSUGI1, YOSHIAKI YAMANAKA2, 
KAYOKO OOKUMA2, TAKAFUMI TAJIMA2, MANABU TUKAMOTO2, 
KUNITAKA MENUKI2, AKINORI SAKAI2. 1Department of Orthopaedic 
Surgery, University of Occupational and Environmental Health Japan., 
Japan, 2Department of Orthopaedic Surgery, University of Occupational and 
Environmental Health Japan, Japan

Aldehyde dehydrogenase 2 (ALDH2) degrades acetaldehyde produced from alcohol 
metabolism. The current consensus is that the ALDH2*2 variant is a risk factor for Alzhei-
mer’s disease, cardiac ischemia, stroke, and osteoporosis. Previously, we studied the roles of 
Aldh2 gene in mechanical stress and bone metabolism using ALDH2 knockout (Aldh2KO) 
mice and found that climbing exercise did not increase trabecular bone mass in Aldh2KO 
mice in the growing phase. However, the association of the Aldh2 gene with cartilage metab-
olism remains unknown. This study aimed to clarify the association between cartilaginous 
degeneration due to mechanical loading and Aldh2 gene. Mechanical loading models with 
or without anterior cruciate ligament transection (ACLT) were used: Comparisons between 
groups of 4-week-old male Aldh2KO (KO) and wild-type C57BL6J mice (WT) subjected 
to 24-week climbing exercise (KOEX, and WTEX); and comparisons between groups of 
8-week-old male Aldh2KO and WT mice subjected to 4 weeks climbing exercise challenge 
(KOEXACLT, and WTEXACLT) after ACLT on the knee. We evaluated the knee joint 
by safranin O staining and immunostaining (MMP13 and TUNEL). In addition, cartilage 
fragments of the knee joint were evaluated by quantitative RT-PCR. The chondrocytes of a 
6-day-old WT and KO were cultured, and apoptosis was evaluated (TUNEL stain). In the 
histological evaluation, KOEX (GS 0.83 and MS 2.66) showed significant cartilaginous de-
generation compared to WTEX (GS 0.08 and MS 0.66.); and KOEXACLT (GS 2.16 and MS 
4.5) showed significantly more severe cartilaginous degeneration than WTEXACLT (GS 
1.25 and MS 2.67). Immunohistostaining also showed that KOEXACLT had significantly 
more MMP13 and TUNEL-positive cells than in WTEXACLT. The mRNA expression of 
p21 was significantly suppressed in WTEX compared with KOEX. In primary chondrocyte 
cultures, TUNEL stain showed significantly more positive cell rates in KO. Aldh2KO, but 
not WT, mice showed degeneration of the knee articular cartilages during climbing exercise, 
which is a model for mechanical loading. Disruption of Aldh2 gene could make articular 
cartilage easily degenerated after mechanical loading in mice. Thus, it is considered that 
chondrocytes are susceptible to apoptosis and that p21 is involved in this process.

Disclosures: YASUAKI OKADA, None

SAT-177
Healing promotion effects of basic fibroblast growth factor (bFGF) in 
cartilage repair by synovial ｍesenchymal stem cell (MSC) *Gensuke 
Okamura1. 1Osaka University Graduate School of Medicine, Japan

BackgroundBasic fibroblast growth factor (bFGF) has been shown to promote the pro-
liferation of MSC in vitro, but there was no report showing its efficacy in cartilage repair by 
synovial MSC in vivo.The purpose of this study was to investigate whether synovium-de-
rived MSCs using bFGF promotes cartilage differentiation in vitro and cartilaginous tissue 
repair of osteochondral bone defect in vivo.Material and methodIn vitro; MSCs were iso-
lated from human synovium, and then divided into FGF+ and FGF- group depending on 
the presence or absence of bFGF (5ng/ml) in growth medium. Pluripotency-related gene 
expression was evaluated after 3 passages. 2x105cells are aggregated by centrifugation to 
form synovial pellet (n=17 from each group), and cultured for 4 weeks with adding trans-
forming growth factor-β3 (10ng /ml) and bone morphogenetic protein-2 (50 ng/ml) to induce 
chondrogenic differentiation. Cartilage differentiation-related gene expression, extracellular 
matrix production and histology of pellet were evaluated.In vivo; Osteochondral defects 
(diameter, depth 0.8 mm) were created in the femoral trochlear of scid mice (n=13, 26 
knees). Synovial pellets from both FGF+ and FGF- group are implanted into the right and 
left knees respectively, then histologically evaluated after 8 weeks of operation. ResultIn 
vitro, synovial cells proliferation was promoted in FGF+ group compared to FGF− group 
(30.5+/-12.9 folds), as well as the expression of pluripotency related genes expression such 
as NANOG (44.5+/-0.6 folds), OCT4 (36.0+/-1.6 folds), and SOX2 (43.0+/-3.8 folds). As 
for chondrogenic differentiation, relative expression of type 2 collagen (COL2) (2.6+/-1.7 

folds; P = 0.002), and COL2 positive area by immunostaining was significantly promoted 
(3.8+/-0.7 folds; P <0.001) by FGF. In addition, the amount of glycosaminoglycan protein 
showed tendency to increase (2.4+/-0.2 folds; P = 0.051).In vivo, human vimentin positive 
cells were found in the pellet implantation site in both groups, suggesting the existence of 
implanted human synovial cells. However, broad lacunae structure and cartilage substrate 
stained by safranin O were observed only in the bFGF + group, while these phenotypes were 
not observed in in the bFGF - group.DiscussionIn cartilage regeneration treatment by syno-
vial MSCs, adding bFGF during growth culture may be useful in both promoting cell pro-
liferation and chondrogenic differentiation in vitro and cartilage tissue regeneration in vivo.

Disclosures: Gensuke Okamura, None
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SAT-182
Expression profiling and functional analysis of candidate Col10a1 regulators 
identified by the transcription factor affinity prediction (TRAP) program 
*Qiping Zheng1, Longwei Qiao1, Ting Zhu1, Huiqin Bian1, Yuting Liang1, 
Jinnan Chen1, Qian Wang1, Fangzhou Chen1, Junxia Gu1, Yaojuan Lu2, Lichun 
Sun2. 1Jiangsu University, China, 2Shenzhen Academy of Peptide Targeting 
Technology at Pingshan, China

Hypertrophic chondrocyte and its specific marker, the type X collagen gene (CO-
L10A1), are two critical components of late endochondral ossification during skeletal de-
velopment. COL10A1 gene mutation and abnormal COL10A1 expression are frequently 
accompanied by abnormal chondrocyte hypertrophy in multiple skeletal disorders, suggest-
ing that COL10A1 gene regulators are essential for chondrocyte hypertrophy during skeletal 
development and disease. We have previously demonstrated that Runx2 is an indispensable 
mouse Col10a1 gene regulator interacting with its 150-bp cis-enhancer. Here, using the 
transcription factor affinity prediction (TRAP) program, we identified many additional TFs 
that show varied binding affinity with this enhancer. The function of these candidate Co-
l10a1 regulators was investigated using primary and two chondrogenic cell models. We have 
shown that 12 TFs were significantly up-regulated, while 4 TFs (Lhx4, Tbx5, Mef2C, Hb9) 
down-regulated in hypertrophic MCT cells that show high level of Col10a1. The differential 
expression of candidate TFs, including Hoxa3, lsx, Evx2, Dlx5, Tbx5, Egr2, Mef2a, Hb9, 
Barhl2, Gklf4, Sox17, and Crx, was confirmed in ATDC5 cells and in primary chondrocytes. 
We have found that many of these TFs are important for chondrocyte hypertrophy and are 
associated with multiple skeletal disorders. Notably, Tbx5 was down-regulated upon Co-
l10a1 upregulation. Transient overexpression of Tbx5 decreased Col10a1 expression, while 
knocking-down of Tbx5 leads to increased level of Col10a1 upon chondrocyte hypertrophy. 
We also generated a Tbx5-expressing ATDC5 stable cell line. Compared with controls, Tbx5 
overexpression significantly decreased Col10a1 expression and a weaker alkaline phospha-
tase staining was observed in cells stably transfected with Tbx5. These data support that 
Tbx5 is a negative Col10a1 regulator. Intriguingly, Tbx5, as well as Gklf, Gli, and other TFs, 
shows similar Runx2 binding sites, suggesting a coordinate mechanism in controlling Co-
l10a1 expression. Further characterization of these candidate Col10a1 regulators may help 
to identify novel therapeutic targets for skeletal diseases that show abnormal chondrocyte 
hypertrophy

Disclosures: Qiping Zheng, None
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Hypophosphatasia treatment with recombinant human TNSALP in an 18 
year old patient *Zhanna Belaya1, Natalia Kalinchenko1, Tatiana Grebennikova1, 
Anatoliy Tiulpakov1, Galina Melnichenko1, Olga Golounina2. 1The National 
Research Centre for Endocrinology, Russian Federation, 2I.M. Sechenov First 
Moscow State Medical University of the Ministry of Health of the Russian 
Federation (Sechenov University), Russian Federation

Introduction: Hypophosphatasia (HPP) is a hereditary metabolic rickets-like disease 
characterized by low alkaline phosphatase (ALP) activity and poor bone mineralization 
caused by mutations in the gene ALPL encoding the tissue nonspecific isoenzyme of alkaline 
phosphatase. Asfotase alfa is a human recombinant enzyme replacement therapy approved in 
many countries for the treatment of patients with HPP. We report on an 18-year-old patient 
with late diagnosis of childhood-onset HPP successfully treated with asfotase alfa. Clinical 
Case: Patient A. first admitted to our clinic at the age of 17, complaining of muscle weak-
ness, limited physical activity, inability to move without crutches. He had a keeled chest 
deformity, lumbar scoliosis, deformity at the lower extremities. Laboratory evaluation at the 
age of 15 reveled vitamin D insufficiency (11,1ng/mL, normal range (NR): 30-100 ng/mL), 
low ALP level (20 U/L, NR: 40-390 U/L), phosphate 0,77 mmol/l (NR: 0,95-1,65 mmol/l). 
At the time of admission, the patient had been diagnosed with childhood-onset HPP. His 
ALP decreased dramatically to 18 U/L and an X-ray showed early signs of chondrocalci-
nosis. Genetic analysis showed compound heterozygous ALPL gene mutations c.302A>G/ 
c.571G>A. After obtaining informed consent, our patient received the first injection of re-
combinant human TNSALP at the age of 17 and 9 months. Six months later, he reported 
greatly improved walking tolerance, up to distances of 100 m according to the results of 
a six-minute walking test and his hand and feet tremors had disappeared. Laboratory re-
sults: ALP 8864 U/L, osteocalcin 92,38 ng/mL (NR: 24-70 ng/mL), CTX 1,39 ng/mL (NR: 
0,01-0,7 ng/mL). At present, the patient has continued more than 8 months of uninterrupted 
asfotase alfa therapy under control of calcium, phosphate and bone metabolism parameters. 
Conclusion: HPP is a rare inherited systemic bone disease that now has a specific treatment 
option and promising results in children. This case report supports the evidence that asfotase 
alfa may also be beneficial in adult patients with HPP.

Disclosures: Zhanna Belaya, None

SAT-200
Recovery of adefovir-induced osteomalacia in chronic hepatitis B patient 
*Kyung Seok Oh1, Hyun Uk Moon2, Yong Jun Choi2, Yoon-Sok Chung2. 1Ajou 
University Hospital, Republic of Korea, 2Ajou University School of Medicine, 
Republic of Korea

Antiviral agent-induced osteomalacia is relatively rare in patient who have chronic hep-
atitis. Most of reported cases have only dealt with diagnosis of osteomalacia caused by anti-
viral agents. Recently we experienced a case that osteomalacia has been recovered complete-
ly.A 48-year-old Korean man (height 168 cm) who had taken adefovir for 3 years for treat-
ment of chronic hepatitis B. In September 2014, He had referred to the Endocrinology Clinic 
in Ajou University Hospital for evaluation of right tibia fracture and general musculoskeletal 
pain. The Laboratory results showed normocalcemia (10.0 mg/dL, normal range 8.2~10.2), 
but hypophosphatemia (1.2 mg/dL, normal range 2.5~4.5) and elevated alkaline phospha-
tase (279 U/L, normal range 40~129). Serum 25OHD (23.6 ng/mL, normal range 10~38) 
and PTH (14 pg/mL, normal range 11~62) were normal. Urine evaluation revealed Fanconi 
syndrome including hyperphosphaturia, glycosuria, and proteinuria (amino-aciduria). Bone 
mineral densitometry showed low bone mineral status. Whole body bone scan revealed mul-
tiple rib fractures and metabolic bone diseases characteristics (“superscan”). The antiviral 
agent have been changed to entecavir. Calcitriol (1,25-dihydroxyD3) and Joulie’s solution 
(oral phosphate) have been supplied. The patient has been followed up laboratory tests, plain 
X-ray, and bone mineral density. The subject had improved in serum inorganic phosphorus 
and alkaline phosphatase levels, resolved Fanconi syndrome. Fractures have been healed 
and bone mineral content and density have been improved (Table).Antiviral agent-induced 
osteomalacia should be suspected when patient have hypophosphatemia and skeletal abnor-
malities. The switch to other appropriate antiviral agent, supportive care including active 
vitamin D and phosphate replacement could recover osteomalacia.

Disclosures: Kyung Seok Oh, None

SAT-201
Bilateral Atypical Femoral Fractures Due To A Long-Term Bisphosphonate 
Based Therapy *Salomón Jasqui-Romano1, Salomón Jasqui-Remba1, Ariel 
Jasqui-Bucay2, Alan Jasqui-Bucay3. 1Hospital Ángeles Lomas, Mexico, 
2Universidad Anáhuac , Mexico, 3Universidad Anáhuac, Mexico

Case Presentation: A 76-year-old female patient arrived at the ER complaining about 
pain in her left leg. Clinical examination revealed deformity of the left thigh. Bilateral AP 
and lateral X-rays were taken, which showed cortical engrossing in left femur and a simple 
displaced transverse fracture in femoral diaphysis. Her medical history pointed out that the 
patient had been using alendronate for 4 consecutive years, afterwards switching to zole-
dronic acid and using it for 5 years, making it a total of 9 years of bisphosphonate use.She 
was immediately programmed for surgery. A second X-ray of the right femur was taken, 
demonstrating an incomplete fracture trace in the femoral diaphysis, which is why 2 days lat-
er she underwent a second surgical intervention.A lumbar spine densitometry was performed 
which reported a T Score of –0.9, spine TBS of 1.382, left femoral neck of –1.5 and right 
femoral neck of –1.7 which led to an osteopenia diagnostic.Treatment: Under general anes-
thesia, a closed indirect reduction and internal fixation of the left femur fracture was achieved 
by performing intramedullary nailing using an Expert antegrade femoral nail (300x9mm) 
fixated proximally using two screws (32 and 36mm) and distally with two screws (32 and 
36mm).Two days later, during a second surgical intervention, a femoral number 9 nail is 
inserted in the right femur.Bisphosphonate therapy was immediately suspended and replaced 
with Teriparatide, calcium supplements and vitamin D.Outcome and Follow-Up: Later on, 
the patient presents a successful clinical evolution; she undergoes physiotherapy walking 
with the help of a walker with total support of the right pelvic extremity and partial support 
from the left pelvic extremity.The patient is discharged from the Orthopaedics Unit due 
to overt clinical improvement.Discussion: Having the radiographic evidence of an atypical 
femoral fracture, current treatment with bisphosphonates should be suspended immediately. 
Calcium and vitamin D levels have to be evaluated and supplemented accordingly. The intra-
medullary nailing has been described as the best permanent solution, so as to give rigidity to 
the bone, minimizing the risk of it bending and thus preventing a future fracture.The use of 
anabolic steroids has been suggested since this patient presented atypical bilateral diaphyseal 
femoral fractures due to a long-term bisphosphonate based therapy.
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SAT-203
Legg-Calve-Perthes Disease in an 8-year old girl with Acrodysostosis 1 
Treated with Growth Hormone. *Whei Ying Lim1, Nancy Dunbar1, Emily 
Germain-Lee1. 1Connecticut Children’s Medical Center, United States

Background: We report a case of Legg-Calve-Perthes Disease (LCPD) during treat-
ment with growth hormone (GH) in an 8-year old female diagnosed with acrodysostosis 1 
(ACRDYS1) with hormone resistance. ACRDYS1 is a rare skeletal dysplasia with features 
similar to Albright hereditary osteodystrophy (AHO) but caused by different genetic muta-
tions. Instead of mutations of the gene encoding the Gα-stimulatory subunit (GNAS), acro-
dysostosis patients have mutations involving one of two downstream genes, PRKAR1A and 
PDE4D. These mutations result in a more severe skeletal phenotype with more marked short 
stature. GH treatment of short stature in AHO is an accepted treatment but efficacy is un-
known in ACRDYS1.Clinical case: 8-year-old female patient had marked short stature (Ht 
Z-score -3.46) and brachydactyly with midface/nasal hypoplasia. Genetic testing revealed a 
mutation of the PRKAR1A gene, specifically R368X, the most common mutation identified 
thus far. TSH and PTH resistance with normal insulin like growth factor-1 ( IGF-1) were 
seen on lab analysis (table 1). Radiographs revealed severe brachymetatarsia, brachymeta-
carpia, and brachydactyly with cone-shaped epiphyses seen in the proximal phalanges. GH 
therapy was initiated (0.35 mg/kg/week), IGF-1 levels increased but remained normal, with 
a robust increase in growth velocity (table 2). After 7 months on GH, she developed right 
knee pain. Radiograph revealed her right femoral head in an early collapse phase consistent 
with LCPD. GH was stopped. Six weeks later, radiographs revealed rapid further collapse 
of her right femoral head with whole femoral head involvement. Her lesion stabilized after 
8 months with conservative management. Now at age 13 years, she is skeletally mature and 
her predicted final adult height Z-score is -5.5. Conclusion: Children with GH deficiency 
treated with GH have been reported to have a higher incidence of LCPD than children treat-
ed with GH for other reasons. Children with AHO treated with GH have not been reported to 
have an increased risk of adverse orthopedic outcomes. The risk in patients with underlying 
severe skeletal dysplasias such as acrodysostosis may be increased. Clinicians and families 
need to be aware of this potential complication when counseling about GH treatment.

Disclosures: Whei Ying Lim, None
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SAT-206
Dried Plum Consumption Improves Bone Mineral Density in Osteopenic 
Postmenopausal Woman *Nicole C.A. Strock1, Kristen J. Koltun1, Mary Jane 
De Souza1. 1Penn State University, United States

Introduction: The use of non-pharmacological interventions, i.e. nutritional therapy, to 
improve or maintain bone mineral density (BMD) in postmenopausal women has gained 
traction over the past decade, but limited data exists regarding its efficacy. The purpose of 
this case report was to compare changes in BMD of an osteopenic woman over the course 
of 2 years; one year involved taking only calcium and vitamin D3 supplements and the 
second included daily consumption of dried plums in addition to calcium and vitamin D3 
supplements.Clinical Case: A 55-year old woman included in a randomized controlled trial 
(RCT) (Dried Plum and Bone Health in Postmenopausal Women NCT02822378). A baseline 
dual energy X-ray absorptiometry (DXA) scan indicated osteopenia (L1-L4 spine BMD: 
0.871 g/cm2, T-score: -1.6; total hip BMD: 0.817 g/cm2, T-score: -1.0). The subject was 
randomly assigned to the control group and prescribed 1200mg calcium and 800IU vitamin 
daily for 1 year. As part of the RCT, DXA scans were repeated at 6 and 12 months and com-
pared to baseline. L1-L4 BMD was reduced by 4.0% (BMD: 0.836 g/cm2, T-score: -1.9) and 
7.6% (BMD: 0.805 g/cm2, T-score:-2.2) at 6 and 12 months, respectively. Total hip BMD 
was reduced by 3.3% (BMD: 0.790 g/cm2; T-score: -1.2) and 6.4% (BMD: 0.765 g/cm2; 
T-score:-1.4) at 6 and 12 months, respectively. Following study completion, and on her own 
volition, the participant began consuming 50g (approximately 6) dried plums daily, in ad-
dition to previously prescribed calcium and vitamin D. One year after completing the RCT, 
and voluntarily maintaining the aforementioned daily dried plum, calcium, and vitamin D3 
intake, the participant enrolled in a different study being conducted in the same laboratory 
(DXA Study of Precision and Reliability NCT03621306), in which a DXA scan was per-
formed. Results of the most recent scan (L1-L4 BMD: 0.868 g/cm2, T-score:-1.6; total hip 
BMD: 0.773 g/cm2; T-score: -1.4) indicated a marked improvement in BMD at the spine 
(+7.8%) compared to the previous scan one year prior, and recovered BMD to within 0.5% 
of baseline values. All DXA scans were obtained on the same Hologic QDR4500 system 
by a certified ISCD technologist, allowing for longitudinal BMD comparison.Conclusions: 
This case suggests that a non-pharmacologic dietary intervention (50g dried plum daily) for 
at least 12 months may positively impact BMD, better than calcium and vitamin D3 supple-
mentation alone, in postmenopausal women with osteopenia.
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SAT-207
Lowering circulating Apolipoprotein E levels improves aged bone fracture 
healing *Gurpreet Bhat, Rong Huang, Xiaohua Zong, Puviindran Nadesan, 
James White, Phillip White. Duke University, United States

Age is a well-established risk factor for impaired bone fracture healing. Here, we iden-
tify apolipoprotein E (ApoE) as a novel aging factor that alters bone fracture healing and 
osteoblast differentiation. Recent studies link ApoE polymorphisms, found in 20% of the 
population, to an increased incidence of vertebral and hip fractures; however, the mechanism 
of action of ApoE in bone biology is not known. Here we assessed bone healing in wildtype 
(WT) and ApoE-/- mice after performing tibial fracture surgery: μCT, calcein labeling, and 
histomorphometry demonstrated that bone deposition was higher within fracture calluses 
from ApoE-/- mice. As these findings indicate a role for osteoblast (Ob) cells, in vitro cell cul-
ture models were used to test Ob differentiation. Bone marrow stromal cells from WT mice 
were differentiated to Ob’s in the absence and presence or rApoE. rApoE treatment of differ-
entiating osteoblasts decreased cellular differentiation, matrix mineralization, and resulted in 
decrease expression of osteogenic transcripts (Col1, Bsp, Alp). As ApoE is involved in fatty 
acid transport, we measured characteristics of glycolytic and lipid metabolism. rApoE treat-
ment decreased glycolytic activity, expression of glycolytic transcripts, and glucose uptake 
while increasing lipid uptake and fatty acid oxidation. Using parabiosis models, we deter-
mined that circulating ApoE plays a strong inhibitory role in bone repair which is of signifi-
cance as we next identified that in both humans and mice circulating levels of ApoE increase 
with age. Thus, using an AAV-based siRNA system, we decreased circulating levels of ApoE 
protein in 24-month-old mice and demonstrate that, as a result, fracture calluses from these 
aged mice display enhanced bone deposition. Our results identify circulating ApoE as an 
aging factor that inhibits bone fracture healing by altering osteoblast metabolism, thereby 
presenting ApoE as a new therapeutic target for improving bone repair in the elderly.

Disclosures: Gurpreet Bhat, None
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SAT-221
Bone Turnover Is Not Acutely Affected by Circulating Insulin Levels In 
Adults with Type 1 Diabetes: Findings from Hyperinsulinemic Euglycemic 
Clamps *Viral Shah1, Janet Snell-Bergeon1, Timothy Vigers2, Laura Pyle2, 
Vanessa Sherk3, Michael Rickels4, kellee Miller5, Kristen Nadeau6. 1Barbara 
Davis Center for Diabetes, University of Colorado, United States, 2Department 
of Biostatistics, University of Colorado, United States, 3University of Colorado, 
United States, 4University of Pennsylvania Perelman School of Medicine, United 
States, 5Jaeb Center for Health Research, United States, 6Professor of Pediatric 
Endocrinology, University of Colorado, United States

Purpose: Type 1 diabetes (T1D) is characterized by low bone turnover, resulting in 
impaired bone quality and increased fracture risk. Studies have demonstrated acute sup-
pression of bone turnover markers (BTMs) after a meal, an oral glucose load, and an IV 
glucose infusion, suggesting either glucose or insulin suppresses BTMs. We investigated 
the acute effect of exogenous insulin on BTMs by examining endogenous C-peptide levels 
in adults with T1D during a hyperinsulinemic euglycemic clamp.Methods: 44 adults with 
T1D underwent a standard 2-hour mixed meal tolerance to estimate peak C-peptide levels. 
Based on peak C-peptide levels, patients were divided into positive C-peptide (>=0.6 ng/dL) 
and negative C-peptide (<0.6 ng/ml) groups. On a separate visit, all participants underwent 
a fasting hyperinsulinemic euglycemic clamp. After blood sampling at 0 min, a continuous 
infusion of insulin was initiated at 0.8 mU/kg/min for 120 min to produce hyperinsulinemia. 
Simultaneously, a variable rate infusion of 20% glucose was administered to achieve steady 
plasma glucose concentrations of ~90 mg/dL by ~60 min and maintained until ~120 min. 
BTMs (P1NP, CTX, and total osteocalcin) were measured at 0 and 120 min of the clamp. 
Groups were compared by t-test for normally distributed variables, Mann-Whitney test for 
non-normally distributed continuous variables, and Fisher’s exact test for categorical vari-
ables. Linear models were used to examine associations between changes in insulin and 
bone marker concentrations.Results: Of 44 adults with T1D (22 males, median age 27 years, 
duration of diabetes 4.5 years, mean HbA1c 6.9+/-0.9% and BMI 23.9+/-3.0 kg/m2), 29 
had positive C-peptide and 14 had negative C-peptide. At screening, there was no difference 
in age, sex, HbA1c, BMI, total 25-OH-D, calcium, or alkaline phosphatase concentrations 
between groups. The mean plasma insulin concentrations at time 0 and 120 were 11.9+/-9.1 
and 51.2+/-19.6 µU/mL, respectively. There were no associations between the changes in 
BTMs and the change in insulin concentration from 0 min (baseline) and 120 min (during 
steady state of hyperinsulinemia) [all p>0.1, Figure 1].Conclusion: Short-term exogenous 
hyperinsulinemia during normoglycemia does not influence BTMs. Patients with T1D spend 
more than 60% of their time outside the physiological level of glucose (either 140 mg/
dL); therefore, effects of hyper- and hypoglycemia on bone turnover and fracture risk needs 
further investigation.
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SAT-224
Divergent effects of peripheral and global depletion of Neuropeptide Y to 
the skeleton *Natalie Wee1, Benjamin Sinder1, Ivo Kalajzic1. 1Department of 
Reconstructive Sciences, UConn Health, United States

Neuropeptide Y (NPY) is involved in multiple processes such as behavior, energy and 
bone metabolism. Previous studies generating global NPY deficient mice were on mixed 
backgrounds and thus have yielded mixed results pertaining to both the skeleton and ener-
gy homeostasis. Our lab has shown that NPY expression is highly enriched in osteocytes 
and overexpression of NPY in osteoblasts reduced bone mass. Our aim was to dissect the 
contribution of central and peripheral NPY in regulating the skeleton. We have used both in 
vitro cell cultures and in vivo mouse models to examine NPY effects.Direct stimulation of 
calvarial osteoblast with NPY led to the activation of Gαi signaling by reducing cAMP levels 
and inhibiting phosphorylated ERK; subsequently resulting in reduced mineralization. We 
generated a conditional NPY mouse using CRISPR and examined the phenotype of glob-
al NPY deficient (NPYKO) mice. BMSCs isolated from NPYKO mice showed increased 
differentiation and mineralization compared to WT BMSCs. Consistent with the role of hy-
pothalamic NPY neurons regulating appetite, NPYKO mice showed an impaired re-feeding 
response after fasting. These global NPYKO mice had increased adiposity and increased 

serum leptin levels compared to wild-type littermates. Contrary to our in vitro work, our 
global NPYKO has reduced cortical cross-sectional area, reduced periosteal and endosteal 
perimeters and this led to reduced mechanical strength. The dichotomy between in vitro and 
in vivo led to the hypothesis that NPY may regulate bone mass via multiple distinct mech-
anisms.To study local bone-derived NPY originating from osteoblast and osteocyte lineage 
cells; we crossed our conditional NPY mouse with Prx1 cre to generate PrxNPY mice. We 
confirmed DNA recombination and reduced NPY mRNA in cre+ bone tissue. PrxNPY cre+ 
mice showed no differences in adiposity or leptin levels in comparison to cre- littermates. 
Interestingly, we identified increases in cortical cross-sectional area, periosteal and endosteal 
perimeters and the maximum moment of inertia in PrxNPY cre+ mice; the opposite effect 
observed in our global NPYKO mice.Altogether, we have identified that NPY can mediate 
both positive and negative effects on bone mass via separate central and peripheral regula-
tion. This work also demonstrates that specific local depletion of mesenchymal-derived NPY 
has a positive effect on bone mass and represents a potential therapeutic avenue to target for 
improving bone strength.

Disclosures: Natalie Wee, None

SAT-235
Genome-wide association study on vitamin D levels in 423,722 White British 
individuals from UK Biobank reveals 48 novel vitamin D-related loci. 
*Despoina Manousaki1, Vince Forgetta1, Brent Richards1, Ruth Mitchell2, Simon 
Haworth2, Tom Dudding3, Nicolas Timpson4. 1Lady Davis Institute for Medical 
Research, McGill University, Canada, 2MRC Integrative Epidemiology Unit, 
University of Bristol, United Kingdom, 3MRC Integrative Epidemiology Unit , 
United Kingdom, 4MRC Integrative Epidemiology Unit, University of Bristol , 
United Kingdom

Importance: Vitamin D insufficiency is common, correctable and influenced by genetic 
factors, and has been associated to risk of several diseases. We sought to describe the genetic 
architecture of vitamin D levels by undertaking the largest to date genome-wide association 
study (GWAS) of plasma 25 hydroxyvitamin D (25OHD) levels, the most clinically used 
biomarker of vitamin D status in humans.Methods: Using data from 423,722 White British 
individuals from UK Biobank with available 25OHD levels and genome-wide genotyping 
plus imputation we conducted a GWAS. After stringent quality control, we retained single 
nucleotide polymorphisms (SNPs) with a minor allele frequency (MAF) > 0.1%, and im-
putation quality score cut-off incrementing from 0.3 (for SNPs with MAF>5%) to 0.9 (for 
SNPs with MAF between 0.1% and 0.5%), from the autosomes and the X chromosome. We 
performed a linear mixed model GWAS using the BOLT-LMM software, which accounts for 
population stratification and cryptic relatedness, on standardized log-transformed 25OHD 
levels, adjusting for age, sex, season of measurement, smoking, and vitamin D supplementa-
tion. To identify independent SNPs, we performed a conditional analysis using GCTA-CO-
JO.Results: After quality control, a total of 12,422,966 SNPs were tested for association 
with 25OHD levels. The genomic control lambda was 1.24, and the LD score regression 
intercept was 1.07, implying little evidence of population stratification. The SNP heritability 
of vitamin D levels was estimated to 16.3%. Using GCTA–COJO, we observed 109 inde-
pendent 25OHD-associated SNPs (post conditioning p-value< 6.6 x10-9) among which 28 
had MAF<5%. These SNPs map in 54 distinct loci (defined as 1Mb regions), among which 
48 are novel, while all 6 previously described 25OHD loci replicated in our study. The 28 
SNPs with MAF 5%.Conclusions: Through the largest to date GWAS on 25OHD levels, we 
identified 48 novel 25OHD associated loci. Our findings support the polygenicity of vitamin 
D levels, increase substantially their assigned heritability and contribute to our knowledge 
on the pathophysiology of the genetic control of 25OHD levels. Moreover, this study will 
enable the development of a genomic predictor for vitamin D insufficiency, and will provide 
new instruments to test associations with diseases through Mendelian randomization.

Disclosures: Despoina Manousaki, None
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SAT-241
Adaptations of bone to exercise training in Nrf2KO rats are sex-specific 
*John Wahl1, Hyerim Park2, Mina-Michael Barsoum2, Alexis Restrepo2, Isabella 
Dewell2, Jake Wahl2, Joshua Maraj2, William Peterson2, Emily Reid-Foley2, 
Kelsey Ballehr2, Kristin Bedwell2, Steven Medarev2, Kaley Schartz2, Dylan 
Sadowsky2, Michael Delp2, Judy Muller-Delp2, Aron Geurts3. 1Florida State 
University , United States, 2Florida State University, United States, 3Medical 
College of Wisconsin, United States

Nuclear factor (erythroid-derived 2)-like 2 (Nrf2) is a transcription factor that is crucial 
in maintaining cellular redox homeostasis. In female mice, Nrf2 deficiency has been shown 
to increase bone resorption in the femur. In contrast, treadmill exercise training has been 
shown to increase bone density in the femur of aged rats. We tested the hypothesis that 
the absence of Nrf2 would reduce or negate increases in bone density induced by exercise 
training. We exercise trained male and female wild type Sprague-Dawley (WT) rats, and 
their littermates lacking the Nrf2 gene (Nrf2KO). Rats were either exercise trained (EX) on 
a motor-drived treadmill 5 days/wk or remained sedentary (SED) in their cages for the 10-12 
weeks. A mixed moderate aerobic and high-intensity interval training protocol was utilized. 
At the end of the training period, femurs were cleaned, then scanned and analyzed using 
a Scanco Medical uCT35 micro-CT with a resolution of 12 micron-voxels. Total volume, 
bone volume, bone density (bone volume/total volume [BV/TV]), connectivity, and number 
of trabeculae were evaluated in trabecular bone. In both WT and Nrf2KO male rats, exercise 
training increased trabecular number (EX: 2.8 +/- 0.1 vs. SED: 2.4 +/- 0.1; P<0.05) and 
bone density (EX: 0.17 +/- 0.01 vs SED: 0.13 +/- 0.01; P<=0.05), and tended to increase 
connectivity (EX: 31.9 +/- 2.5 vs SED: 24.7 +/- 2.5; P=0.09). Surprisingly, total volume, 
bone volume, bone density, connectivity, and number of trabeculae were all more than 100% 
higher in femurs from females as compared to males (female vs. male; P<0.0000001 for 
all parameters). There were no significant effects of training or Nrf2KO genotype on bone 
parameters in females. These data suggest that female hormones are powerful regulators of 
bone growth and redmodeling, masking the effects of either deletion of the Nrf2 gene or 
treadmill exercise.

Disclosures: John Wahl, None

SAT-242
Prioritize Functional Variants in TBX15 Gene Associated with Osteoporosis 
and Obesity by Tissue-specific Epigenomic and Transcription Factor 
Binding Annotation *Xiao Zhang1, Hui Shen1, Fangtang Yu1, Hong-Wen Deng1, 
Melanie Ehrlich1. 1Tulane University, United States

TBX15, a T-box type of transcription factor (TF) that plays important roles in devel-
opment, has been associated with osteoporosis-related (heel bone mineral density, eBMD) 
and obesity-related (body mass index, waist/hip ratio and waist circumference) traits in 
multiple genome-wide association studies (GWASs). However, the functional variants in 
TBX15 gene that underlie the observed GWAS associations have not been pinpointed. Here, 
we employed a novel bioinformatics approach to prioritize osteoporosis-/obesity-associated 

functional variants in the vicinity of TBX15 by leveraging a diverse genomic (TF bind-
ing), transcriptomic and epigenomic features (histone modifications, chromatin segmenta-
tion states, DNase I hypersensitivity, and DNA methylation) in a diverse set of bone-related 
(osteoblasts, chondrocytes, bone marrow derived mesenchymal stem cells), adipose-related 
(adipocytes, adipose tissues) and other types of human tissues and cells. TBX15 displays 
preferential expression in both bone- and adipose-related tissues and cells compared to oth-
er cell populations. Among the single-nucleotide polymorphisms (SNPs) in TBX15 gene 
region that were either reported in previous GWASs (index SNPs) or in high linkage dis-
equilibrium (r2 > 0.8) with the index SNPs for association with osteoporosis (23 SNPs) and 
obesity (80 SNPs), we identified a nonsynonymous codon change in TBX15 exon 3 and 
27 potential regulatory SNPs mapped to enhancer and promoter chromatins preferentially 
found in bone- and adipose-related tissues/cells. Interestingly, 22 of these 27 SNPs were 
associated with both eBMD and obesity traits, implying putative shared genetic mechanisms 
for these complex traits. For the 27 potential regulatory SNPs, we further applied stringent 
criteria for manual curation of predicted TF binding at the SNP-containing sequences and 
identified 7 SNPs, mostly in TBX15 intron 1, which may have significant impacts on the 
binding of several TFs important for bone or adipose metabolism. These 7 SNPs represent 
promising functional variants in TBX15 gene underlying osteoporosis and/or obesity associ-
ation and warrant further investigation in future in vitro and in vivo studies. Our study also 
highlighted how diverse epigenomic and functional annotations can be used to guide the 
prioritization of functional variants in the post-GWAS era.
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SAT-260
Effects of a low dose 17β-HSD2 inhibitor treatment on osteoporosis based 
on an animal rat model *Sebastian T. Müller1, Kristiana Schüßler1, Oliver 
Zierau1, Günter Vollmer1, Ahmed Merabet2, Chris J. van Koppen2, Sandrine 
Marchais-Oberwinkler3, Rolf W. Hartmann4. 1Technische Universität Dresden, 
Molecular Cell Physiology and Endocrinology, Institute for Zoology, Dresden, 
Germany, Germany, 2Pharmaceutical and Medicinal Chemistry, Saarland 
University, Campus E8.1, 66123 Saarbrücken, Germany, Germany, 3Institute 
for Pharmaceutical Chemistry, Philipps University Marburg, 35032 Marburg, 
Germany, Germany, 4Department of Drug Design and Optimization, Helmholtz 
Institute for Pharmaceutical Research, Saarland (HIPS), Campus E8.1, 66123 
Saarbrücken, Germany, Germany

Hormone replacement therapy (HRT) to treat postmenopausal osteoporosis has been 
used since almost 50 years. However, findings of the world health initiative (WHI) and 
the million women’s study showed that HRT might have adverse side effects. A discussion 
about the risks and benefits of HRT is ongoing. The currently most common treatments for 
osteoporosis (bisphosphonates and denosumab) also present adverse side effects and the 
adherence for both therapies is decreasing. Consequently, additional therapeutic approaches 
to treat osteoporosis are needed. Last year, we presented a proof of principle study where 
we tested C24,an inhibitor of 17β-hydroxysteroid dehydrogenase type 2 (17β-HSD2), a mo-
lecular switch enzyme in the steroid metabolism, in vivo. We proposed that a 17β-HSD2 
inhibition leads to organ specific increased estradiol (E2) levels, resulting in bone protection 
without the side effects of systemically increased E2 level. We showed that C24 prevented 
bone loss and had no effect on uterine proliferation at a dose not inferring with 17β-hydrox-
ysteroid dehydrogenase 1 too. Here, we present new data of experiments with U2OS ERα 
cell line, three additional C24 concentrations tested in vivo and a pharmacokinetic (PK) 
study with the C24 coupled to a bisphosphonate moiety (CB24) to enable bone targeting. 
Bone parameters (e.g. BV/TV, Tb.N., Tb.Th. and, Tb.Sp. based on µCT and histology of the 
tibia) were evaluated to test for bone protective effects and uterine parameters (histology, 
immunohistochemistry and mRNA expression) to exclude unwanted proliferative effects. 
We could not observe estrogenic effects in U2OS ERα cells, supporting that our bone pro-
tective effects are mediated by 17β-HSD2 inhibition. Within the in vivo study no treatment 
group showed consistent signs of uterine proliferation, excluding proliferative effects on 
the uterus. We could see bone protective effects for BV/TV, Tb.N. and Tb.Sp., obtained by 
µCT measurements, for four groups. However, no effect was statistically significant. The 
bioavailability of C24 was much higher in this study than in the proof of principle study. We 
suggest that the unexpected high C24 concentrations inhibited both enzymes, the 17β-HSD2 
and 17β-HSD1, the natural counter-player, which lead to a stable estradiol concentration. 



141

 ASBMR 2019 Annual Meeting SAT-288

Sa
tu

rd
ay

 P
os

te
rs

In our PK study we used oral and subcutaneous administrations of CB24 to evaluate the 
bioavailability. All results of the experiments will be presented in details upon completion.

Disclosures: Sebastian T. Müller, None

SAT-262
Vitamin D threshold ≥40ng/mL prevents arthralgia in aromatase inhibitors 
users: B-ABLE cohort study *Marta Pineda-Moncusí1, Natalia Garcia-Giralt1, 
Jaime Rodriguez-Morera2, Isabel Campodarve2, Albora Rial2, Maria Lourdes 
Cos2, Adolfo Diez-Perez3, Xavier Nogués3, Ignasi Tusquets4, Sonia Servitja4. 
1IMIM (Hospital del Mar Research Institute), Centro de Investigación Biomédica 
en Red de Fragilidad y Envejecimiento Saludable (CIBERFES), Spain, 2Internal 
Medicine Department, Hospital del Mar, Universitat Autònoma de Barcelona, 
Spain, 3IMIM (Hospital del Mar Research Institute), Centro de Investigación 
Biomédica en Red de Fragilidad y Envejecimiento Saludable (CIBERFES), 
Internal Medicine Department, Hospital del Mar, Universitat Autònoma de 
Barcelona, Spain, 4Cancer Research Program, IMIM (Hospital del Mar Research 
Institute), , Spain

Aromatase inhibitors (AI) are the gold standard treatment for estrogen receptor-pos-
itive breast cancer. However, it has been associated with emergence of arthralgia, defined 
as joint pain, severely affecting the patient’s quality of life and their treatment compliance. 
Vitamin D (VitD) levels >=40ng/mL were previously found associated with lower arthralgia 
incidence in the B-ABLE cohort. We performed a new analysis to confirm these results in 
an extended sample size. Data of Caucasian postmenopausal women candidates for AI-treat-
ment were collected in the B-ABLE cohort (Barcelona, Spain) from January 2006 to Jan-
uary 2019. Participants were supplemented with 25(OH)vitD3 tablets (800IU daily), and 
those with baseline VitD deficiency (<30ng/mL) received an additional dose of 16,000IU 
every 2 weeks. Visual analogic scale (VAS), used to score the intensity of self-reported joint 
pain, and serum levels of 25(OH)D were evaluated at baseline and 3 months of follow-up. 
Association between absolute VAS changes from baseline to 3 months and VitD threshold 
>=40ng/mL was tested using a linear regression. Additionally, incident pain (patients with 
no initial joint pain but a VAS greater than 0 at 3 months) and VitD threshold >=40ng/mL 
was evaluated by a logistic regression. All analyses were adjusted by age, body mass index, 
recent chemotherapy, previous tamoxifen use, and current antiresorptive treatment. A total 
of 741 participants had available data at 3 months and their baseline VitD levels were lower 
than 30ng/mL. At 3 months, median [Q1;Q3] of VAS increased from 2.00 [0.00;4.00] to 3.00 
[0.00;5.00] points (p<0.001), and VitD increased from 15.10ng/mL [10.8;21.00] to 40.20ng/
mL [30.90;52.50] (p<0.001). VAS change from baseline to 3 months was significantly asso-
ciated with VitD threshold >=40ng/mL at 3 months of follow-up (unadjusted OR [95%CI]: 
0.68 [0.48 to 0.97], adjusted OR [95%CI]: 0.68 [0.47 to 0.97]; p<0.05). Analyzing the subset 
of 301 patients with no baseline pain, 117 (38.87%) developed joint pain at 3 months with 
a VAS median [Q1;Q3] of 3.50 [2.20;5.00]. Occurrence of joint pain was lower in those 
patients that achieved levels of VitD >=40 ng/mL (unadjusted OR [95%CI]: 0.53 [0.33 to 
0.85], adjusted OR [95%CI]: 0.55 [0.34 to 0.90]; p<0.05). In summary, VitD levels >=40ng/
mL decreased joint pain in AI-treated patients. VitD supplementation is advisable to achieve 
this level.

Disclosures: Marta Pineda-Moncusí, None
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SAT-265
THE CONTRIBUTION OF OSTEOCYTE METABOLISM TO 
ACROMEGALIC OSTEOPATHY *Zhongbo Liu1, Gozde Yildirim1, Shoshana 
Yakar1, Mitchell B Schaffler2, Silvana Duran Ortiz3, John J Kopchick3. 1David B. 
Kriser Dental Center, Department of Basic Science and Craniofacial Biology 
New York University College of Dentistry New York, NY 10010-4086, United 
States, 2Department of Biomedical Engineering, City College of New York, 
New York 10031, United States, 3Edison Biotechnology Institute, and Dept. of 
Biomedical Sciences, Ohio University, Athens, OH, United States

Patients with acromegaly show increases in bone turnover and vertebral fractures. This 
happens despite a robust bone morphology and independent of bone mineral density (BMD), 
suggesting that bone quality is impaired. Using the bovine GH (bGH) transgenic mice we 
describe the effects of excess GH on bone morphology and quality in the adult and aged 
mouse. Micro-CT analyses revealed almost 2-fold increase in cortical porosity in femurs 
from young and aged bGH mice. Mechanical testing of femurs from young and aged bGH 
mice showed reduced bone toughness and stiffness that correlated with decreased cortical 

bone mineral density as compared to controls, suggesting that bone quality was compro-
mised.We hypothesize that excess GH impairs bone quality via its effects on osteoblasts and 
osteocytes function leading to morphological and compositional changes in the bone matrix, 
eventually decreasing bone quality. To gain more insight into the underlining molecular 
mechanism we established osteocyte primary cultures and measured cellular respiration us-
ing the Seahorse Bio-Analyzer, Agilent Technologies. Oxygen consumption rate (OCR) was 
determined at basal state and upon addition of oligomycin, FCCP, and rotenone/antimycin. 
Data were normalized to cell number determined at the end of the assay. We found that 
osteocytes from bGH mice have increased maximal respiration capacity evidenced by in-
creased maximal OCR in response to FCCP, as well as increases in ATP production rate. This 
correlated with increased NADH redox index (measured by autofluorescence) that ‘feeds’ 
the electron transport chain to drive ATP production while reducing molecular oxygen to 
water. Lastly, we examined whether increased respiratory rates correlate with increased cel-
lular ROS using the DCFDA probe. Indeed, bGH osteocytes showed significantly increased 
ROS production as compared to controls. Our data suggest that excess GH contribute to 
impairments in bone quality via their effects on osteocyte ROS production.

Disclosures: Zhongbo Liu, None

SAT-266
Abrogation of the GH/IGF-1 axis in the osteoblast cell lineage is sex and 
compartment dependent *yanjiao zhang1, Gozde Yildirim 1, Zhongbo 
Liu1, Mitchell Schaffler1, Shoshana Yakar1. 1David B. Kriser Dental Center, 
Department of Basic Science and Craniofacial Biology New York University 
College of Dentistry, United States

Growth hormone (GH) and insulin-like growth factor-1 (IGF-1) affect bone morphol-
ogy and mineral density via binding to their cognate receptors on bone cells. GH/IGF-1 
increase osteogenic cell proliferation, differentiation, and matrix deposition. Osteoblast-spe-
cific knockdown of the IGF-1 receptor (IGF-1R) using the osteocalcin (OC)-driven cre 
resulted in decreased femur total cross-sectional area (T.Ar) and impaired matrix miner-
alization in cancellous bone, while osteocyte-specific knockdown of the IGF-1R using the 
DMP1-driven cre did not affect cortical bone morphology but reduced cancellous bone 
volume/total volume (BV/TV). In contrast, osteocyte-specific knockdown of the GH re-
ceptor (GHR) resulted in slender and mechanically inferior femurs. In the current study we 
blocked the GH/IGF-1 axis in the osteoblastic cell lineage by knocking down both receptors 
in osteoblasts (OC-cre) or osteocytes (DMP1-cre). We studied how local inactivation of 
this axis affects bone morphology and bone remodeling in adult male and female mice. 
Cortical bone traits (T.Ar), cortical bone area (B.Ar), and cortical bone thickness (Cs.Th) 
at the femur mid-diaphysis in male mice were more reduced when both receptors where 
knocked down in osteoblasts (OC-cre) than in osteocytes (DMP1-cre). In females, however, 
knocking down both receptors in osteoblasts (OC-cre) or osteocytes (DMP1-cre), did not 
affect T.Ar, but equally reduced B.Ar, and Cs.Th in mice with both receptors knocked down 
in osteoblasts (OC-cre) or osteocytes (DMP1-cre) as compared to controls. Cancellous bone 
was equally reduced (BV/TV and BMD) when both receptors knocked down in osteoblasts 
(OC-cre) or osteocytes (DMP1-cre) in both sexes as compared to controls. Bone mechanical 
properties were tested by 3-point bending assay, and reflected bone morphology such that in 
males knocking down both receptors in osteoblasts (OC-cre) produced weaker bones than 
knocking down both receptors in osteocytes (DMP1-cre), while femurs of females with both 
receptors knocked down in osteoblasts or osteocytes were equally weaker than controls. 
Histomorphometry of the mid-diaphysis revealed an impaired periosteal bone remodeling in 
male mice, specifically when both receptors were knocked down in osteocytes. This study 
supports the notion that the GH/IGF-1 axis doe not only regulate linear growth but also 
controls the diaphysis of long bones and affects their mechanical strength.

Disclosures: yanjiao zhang, None
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SAT-288
Interleukin-17 accelerates the development of osteoarthritis in murine 
model *Mi-La Cho1, Keun-Hyung Cho2. 1The Catholic university of Korea, 
Republic of Korea, 2The Catholic of university of Korea, Republic of Korea

Osteoarthritis (OA) is the most prevalent degenerative joint disorder, characterized by 
progressive cartilage destruction, osteophyte formation, subchondral bone remodeling and 
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substantial functional impairment and pain in the aged population. OA has been consid-
ered a non-inflammatory disease focused on abnormal mechanics. However, recent findings 
supports that inflammation serves a crucial role and actively involved in the generation of 
joint symptoms and progression of disease.Interleukin (IL)-17 is a pleiotropic cytokine that 
participates in the inflammatory diseases although little is known about the mechanism of 
IL-17 in the development of OA. To evaluate the role of IL-17 in the pathogenesis of OA, we 
generated IL-17 and IL-1 receptor antagonist (IL-1Ra) double-deficient mice and assessed 
the severity of OA by measuring the paw withdrawal threshold and cartilage destruction 
in monosodium iodoacetate (MIA)-injected IL-1Ra knockout (KO) or IL-17 deficient IL-
1RKO mice. In MIA-injected IL-1RaKO mice, nociceptive property and degree of cartilage 
damage was increased compared to MIA-injected wildtype mice. The level of inflammatory 
cytokines and chemokines in articular cartilage from MIA-injected IL-1RaKO mice was 
higher compared with MIA-injected wildtype mice. Interestingly, we observed that the in-
testinal architecture was impaired in IL-1RaKO mice compared to wildtype mice and the 
damage was further exacerbated by MIA injection. Deficiency of IL-17 reduced the nocicep-
tive property and cartilage destruction as well as inflammation related factors in MIA-inject-
ed IL-1RaKO mice compared to MIA-injected wildtype mice. Furthermore, IL-17-treated 
chondrocytes from OA patients showed enhanced expression of catabolic factors that are 
involved in the desOsteoarthritis, Inflammationtruction of cartilage in OA. These results 
suggest that IL-17 has a critical role in the development of OA.Keywords: Osteoarthritis, 
Inflammation, Interleukin-17, IL-1 receptor antagonist knockout, Intestinal homeostasis

Disclosures: Mi-La Cho, None
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SAT-290
Stretch-stimulus activates the mechano-sensitive channel, Piezo1 and the 
subsequent Ca2+ influx via L-type and T-type voltage-gated Ca2+ channels 
in osteocyte-like cells. *Takuya Notomi1, Akiko Hiyama1, Tadashige Nozaki1. 
1Osaka Dental University, Japan

The bone mechano-signaling is related to membrane-bound molecules and the subse-
quent intracellular signaling. We have focused on one of membrane proteins, Piezo channels 
(Piezo) and investigated their role on mechano-signaling in osteocyte-like cells (MLO-Y4). 
The Piezo are mechano-sensitive cation channel and two subtypes (Piezo1, Piezo2) are 
reported. In MLO-Y4, the expression of mRNA levels of Piezo1 was abundant and same 
levels as compared to positive control (mice lung). The phosphorylated ERK/total ERK 
(ERK ratio) was quantified as the indicator for activation of mechano-signaling. The ERK 
ratio was increased at 10min after application of stretch-stimulus but this increment was 
decreased by pre-treatment of Piezo inhibitor. Addition of Piezo agonist increased the ERK 
ratio without stretch-stimulus. Next, we generated Piezo1-deficient MLO-Y4 (Piezo1-KO) 
by CRISPR/CAS9. The stretch-stimulus increased the ERK ratio in Piezo1-wild type but not 
in Piezo1-KO cells. We have reported that the stretch-stimulus induced Ca2+ oscillation via 
activation of Piezo1 and the subsequent Ca2+ inflow. This Ca2+ inflow was related to the 
activation of L-type voltage-gated Ca2+ channels. In this study, we have investigated that 
the relationships between Piezo1 and the other voltage-gated Ca2+ channels. To confirm the 
contribution of the different subtypes of voltage-gated Ca2+ channels, the expression of all 
known α subunits was examined. L-type (Cav1.2) and T-type (Cav 3.1 and Cav3.2) subunits 
were highly expressed in MLO-Y4. The cells which exhibit Ca2+ oscillation in response to 
stretch-stimulus were identified as Ca2+ oscillation-positive cells. The generation of Ca2+ 
oscillation was diminished by exclusion of extracellular Ca2+. Addition of inhibitors for 
L-type or T-type Ca2+ channel decreased the number of Ca2+ oscillation-positive cells 
while inhibition of both T-type Ca2+ channels and Piezo or L-type Ca2+ channels and Piezo 
further decreased the number of Ca2+ oscillation-positive cells. Piezo agonist-induced Ca2+ 
oscillation was diminished by treatment of inhibitors for L-type or T-type Ca2+ channels. 
These results showed that the stretch-stimulus induced Ca2+ oscillation via activation of 
Piezo1 and the subsequent activation of voltage-gated Ca2+ channels. Our findings suggest 
that the mechano-channels and the related voltage-sensitive membrane molecules might 
give the cue for elucidating bone mechano-signaling.

Disclosures: Takuya Notomi, None

SAT-291
Loading-induced expression of periosteal Osteocrin promotes bone growth 
*Haruko Watanabe-Takano1, Naoki Mochizuki1. 1Department of Cell Biology, 
National Cerebral and Cardiovascular Center Research Institute, Japan

Genetic regulation followed by mechanical stimuli including gravity after birth af-
fects long bone growth. However, little is known about how mechanical factors modulate 
bone growth. Here, we show that periosteal osteoblast-derived secretory peptide, Osteocrin 
(OSTN), is induced by mechanical loading and promotes long bone growth through poten-
tiation of signaling by C-type natriuretic peptide (CNP). OSTN expression in tibial perios-
teum was suppressed by mechanical unloading and restored by subsequent re-loading. The 
mice lacking OSTN showed less bone mass in trabecular and cortical regions of long bones 
than the control mice, suggesting the contributions of OSTN for bone development. We 

found that OSTN regulated growth plate and trabecular bone formation by inducing prolifer-
ation and maturation of chondrocytes possibly through enhancing CNP-dependent signaling. 
Besides chondral growth, OSTN together with CNP induced osteoblast differentiation of 
periosteum-derived multipotent progenitor cells leading to bone hypertrophy. OSTN-depen-
dent bone growth was ascribed to enhancement of CNP signaling by inhibiting of CNP 
clearance of NP receptor 3 (NPR3) by OSTN, because OSTN bound to NPR3. Collectively, 
we demonstrate that OSTN functions as a mechano-transducer that links mechanical loading 
to CNP-dependent bone growth.

Disclosures: Haruko Watanabe-Takano, None
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SAT-310
Histochemical Assessment Of Abnormal Mineralization In Bone And 
Aorta Induced By Disrupted FGF23/αklotho *Tomoka Hasegawa1, Yukina 
Miyamoto1, Zixuan Qiu1, Hiromi Hongo1, Norio Amizuka1, Tomomaya 
Yamamoto2. 1Developmental Biology of Hard Tissue, Graduate School of 
Dental Medicine and Faculty of Dental Medicine, Hokkaido University, Japan, 
2Department of Dentistry, Japan Ground Self-Defense Force Camp Asaka, Japan

Objective: FGF23 has been reported to regulate serum calcium (Ca) and inorganic 
phosphate (Pi) homeostasis by binding to the FGFR1c/αklotho receptor complex in kidney. 
However, it is still unveiled if FGF23/αklotho signaling directly affect normal mineralization 
in bone, or if the serum concentration of Pi mediated by FGF23/αklotho signaling is critical 
bone/vascular mineralization. We have examined femora and aorta with defective FGF23/
αklotho axis by using mice carrying mutations in the αklotho promoter gene (kl/kl), αklotho 
deficient (αklotho-/-) and Fgf23 deficient (Fgf23-/-) mice in this study. Materials and Meth-
ods: Four-week-old male αklotho-/- mice, kl/kl mice, Fgf23-/- mice and the age-matched 
wild-type mice were kept with normal diet or Pi insufficient diet for 3 weeks. After collecting 
blood to estimate the serum concentration of Ca and Pi, they were fixed with paraformalde-
hyde solution. Their femora, tibiae and aortas were extracted for histochemical examination 
and transmission electron microscopic observation. Other femora and tibiae were used for 
gene expression analysis by RT-PCR and real time PCR. Results and Discussion:All the 
kl/kl, αklotho-/-, and Fgf23-/- mice revealed a broad non-mineralized bone matrix despite 
highly-elevated serum concentration of Ca/Pi. In the kl/kl, αklotho-/-, and Fgf23-/- mice 
many matrix vesicles, which are osteoblast-derived extracellular vesicles initiating mineral-
ization, were localized in osteoid underneath ALP-reactive and ENPP1-positive mature os-
teoblasts, while few mineralized nodules were formed in their osteoid. Interestingly, ENPP1 
was shown to be abundantly synthesized by osteoblasts and osteocytes in kl/kl mice and 
αklotho-/- mice. Meanwhile, kl/kl aorta demonstrated severe ectopic mineralization in the 
tunica media, which localized osteoblast-, osteoclast- and osteocyte-like cells, as well as 
the related genes to these bone cells, therefore, indicating vascular ossification, rather than 
vascular mineralization. These abnormalities were improved by feeding with Pi insufficient 
diet in kl/kl mice but not αklotho-/- mice. In addition, kl/kl mice fed with Pi insufficient diet 
showed type II collagen-immunoreactive matrix and chondrocyte-like cells in the tunica 
media. Conclusion: It seems likely that FGF23/αklotho axis may influence bone/vascular 
mineralization in an autocrine/paracrine manner, rather than by mediating the serum Pi con-
centration.

Disclosures: Tomoka Hasegawa, None
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SAT-312
All-trans-retinoic-acid reduces intestinal phosphate uptake by the 
transcriptional regulation of type IIB sodium-dependent phosphate co-
transporter gene (Npt2b) *Masashi Masuda1, Yuichiro Adachi1, Kohta 
Ohnishi1, Hirokazu Ohminami1, Hisami Yamanaka-Okumura1, Eiji Takeda1, 
Yutaka Taketani1, Hironori Yamamoto2, Makoto Miyazaki3. 1Tokushima 
University Graduate School, Japan, 2Jin-ai University, Japan, 3Universtiy of 
Colorado Denver, United States

Purpose: Inorganic phosphate (Pi) homeostasis is regulated by intestinal absorption via 
type II sodium-dependent phosphate co-transporter (Npt2b) and by renal reabsorption via 
Npt2a and Npt2c. Although we previously reported that vitamin A-dificient (VAD) rats had 
increased urine Pi excretion through decreased renal expression of Npt2a and Npt2c, the 
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effect of vitamin A on intestinal Npt2b expression rermains unclear. In this study, we inves-
tigated effects of the treatment of VAD rats with all-trans retinoic acid (ATRA), a metabolite 
of vitamin A, on Pi absorption and Npt2b expression in the intestine and its molecular mech-
anisms.Methods and Results: Pregnant Wistar rats were fed a VAD diet from the 14th day of 
gestation until the pups were weaned. Pups (male) were continued on the same diet until 7 
weeks of age. The VAD group was randomly divided into two groups and intraperitoneally 
administered ATRA (1 mg/kg body weight) and killed after 18 hours. Although plasma Pi 
levels were not affected by VAD or the treatment of VAD rat with ATRA, VAD rats had sig-
nificantly decreased feces Pi excretion. Intestinal brush-border membrane Pi uptake activity 
and Npt2b expressions were increased in VAD rats, wereas the administration of ATRA to 
VAD rats decreased expressions. Next, the transcriptional activity of luciferase reporter plas-
mid containing the promoter region of the rat Npt2b gene was decreased by either ATRA or 
a retinoic acid receptor (RAR)-specific analogue (TTNPB) in NIH3T3 cells overexpressing 
RAR and retinoid X receptor (RXR). On the other hand, CCAAT/enhancer-binding proteins 
(C/EBP) induced transcriptional activity of the Npt2b gene promoter indicated that C/EBP 
plays a pivotal role in regulation Npt2b gene transcriptional activity by ATRA. Gel shift 
assay revealed that the RAR/RXR complex inhibits the binding of C/EBP to the Npt2b gene 
promoter.Conclusions: These results suggest that vitamin A decreases intestinal Pi uptake by 
the C/EBP-dependent negative regulation of the intestinal Npt2b gene.

Disclosures: Masashi Masuda, None

SAT-313
Prevalence of vitamin D deficiency and inadequacy among U.S. older adults: 
The NHANES 2007-2014 *CARLOS ORCES1. 1Laredo Medical Center, United 
States

Purpose: Older adults are at higher risk of developing vitamin D deficiency as a result 
of inadequate dietary vitamin D intake and limited sun exposure. Despite this evidence, there 
is scarce data regarding serum vitamin D status among U.S. older adults. Thus, the present 
study aimed to examine the prevalence of 25(OH)D deficiency and inadequacy among older 
adults, and the effect of vitamin D supplementation on 25(OH)D3 and 25(OH)D2 concen-
trations. Methods: The present analysis was based on participants aged 60 years and older 
in the National Health and Nutrition Examination Survey during the period 2007-2014 with 
complete data on 25(OH)D concentrations measured by the standardized liquid chromatog-
raphy-tandem mass spectrometry (LC-MS/MS) method and dietary vitamin D intake. The 
prevalence of vitamin D deficiency and inadequacy was defined according to the Institute 
of Medicine cutoff level of < 30 nmol/L and < 50 nmol/L, respectively. Adjusted general 
linear models were assembled to examine the relationship between vitamin D supplement 
categories (0 - 800 IU) and 25(OH)D metabolites levels.Results: A total of 6,261 participants 
with a mean age of 69.5 (SE 0.1) years comprised the study sample size. Of those, the crude 
prevalence of 25(OH)D deficiency and inadequacy was 4.0% (SE 0.4) and 17.4% (SE 0.8). 
However, a higher prevalence of 25(OH)D deficiency and inadequacy was seen among par-
ticipants examined between November 1st through April 30th, women, non-Hispanic blacks, 
obese subjects, current smokers, subjects with low socioeconomic status, those physically 
inactive, and particularly among older adults with a total vitamin D intake or supplement 
use < 400 IU per day. As shown in Table 1, vitamin D supplementation had a major ef-
fect on 25(OH)D3 concentrations. Indeed, participants who were examined during the fall 
and winter months, those with obesity and a sedentary lifestyle, and non-Hispanic blacks 
who reported taking vitamin D supplements > 800 IU/day had 25(OH)D3 concentrations 
defined as sufficient (> 50 nmol/L). Of relevance, 25(OH)2 levels in non-Hispanic blacks 
also increased by 90% among participants who reported taking vitamin D supplements > 
800 IU/day compared with their counterparts taking < 400 IU/day. Of relevance, 25(OH)
D2 and 25(OH)D3 concentrations reached 91.5 nmol/L among older non-Hispanic blacks 
who reported taking vitamin D supplementation > 800 IU/day.Conclusion: The prevalence 
of 25(OH)D inadequacy remains increased among U.S. older adults, particularly among 
those with low dietary vitamin D intake. Notably, older adults with adequate vitamin D sup-
plementation use consistently reached optimal 25(OH)D3 concentrations. Thus, vitamin D 
supplementation should be offered to older adults at risk of vitamin D inadequacy.

Disclosures: CARLOS ORCES, None

SAT-314
Stem Cell Osteogenic Differentiation as a Mechanism for Bioprosthetic 
Valve Calcification *Nalini Rajamannan1. 1Mayo Clinic, United States

Background: Bioprosthetic heart valve calcification is the major cause of structural 
valve failure. The mechanism of valve degeneration is unknown. Recent studies have impli-
cated elevated lipids as risk factors for the development of valve deterioration. This study 
tested the hypothesis that bioprosthetic valve calcification is a stem cell mediated athero-
sclerotic process. Method:Two models of prosthetic valve calcification for stem cell markers 
were tested. First, explanted valves removed from surgery (n=23) and compared them to 
controls (n=23) for stem cell markers and bone matrix formation by immunohistochemistry, 
RTPCR and MicroCT (Scanco). Next, normal bioprosthetic valves were implanted subcuta-
neously in rabbits (n=10) control, (n=10) 0.5% Cholesterol diet and (n=10) 0.5% Cholesterol 
+ Atorvastatin for three months to analyze for atherosclerotic bone formation. Results:The 
human bioprosthetic valves removed from surgery demonstrated a four-fold increase in stem 
cell marker cKit by RNA and protein expression (p<0.05). There was an increase in os-
teoblast marker osteopontin, cell proliferation (PCNA) and calcium burden by MicroCT. 
The control human valves expressed only osteopontin protein expression. The bioprosthetic 
valve tissue explanted from the rabbits fed the cholesterol diets demonstrated severe athero-
sclerosis with islands of stem cell positive for ckit, macrophage, and osteopontin expression. 
Control valves demonstrated a mild increase in the markers. Atorvastatin treated valves has 
no evidence of stem markers or atherosclerosis (p<0.05). Conclusion:Bioprosthetic valve 
calcification is a mesenchymal ckit mediated atherosclerotic calcification process, which is 
attenuated by atorvastatin. These experimental data have implications for future therapy of 
patients with bioprosthetic valve to slow the progression of valve calcification.

Disclosures: Nalini Rajamannan, None
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SAT-318
P27 Deletion Peotects against Estrogen Deficiency-Induced Osteoporosis 
by Inhibiting Oxidative Stress and Cell Senescence *Xiaozheng Yang1, 
Qian Zhang2, Cheng Ma3, Yongxin Ren 4, Dengshun Miao5. 1Department of 
Orthopedics, Shangrao People’s Hospital, Shangrao, 334000, China, China, 
2The Research Center for Bone and Stem Cells, Nanjing Medical University, 
Nanjing, 211166, China, China, 3Department of Orthopedics, the First Affiliated 
Hospital of Nanjing Medical University, 210029, China, China, 4Department 
of Orthopedics, the First Affiliated Hospital of NanJing Medical university, 
Nanjing, China , China, 5The Research Center for Bone and Stem Cells, Nanjing 
Medical University, Nanjing 211166, China, China

P27, a member of the CIP/KIP group family of cyclin dependent kinase inhibitor, is 
reported to inhibit cell cycle progression. However, it is unclear whether the deletion of 
p27 gene can ameliorate the estrogen deficiency-induced osteoporosis. To answer this ques-
tion,we employed an ovariectomy (OVX) and sham operated mouse model of p27-/-mice 
and their wild-type (WT) littermates and analyzed the phenotype difference of WT-sham, 
WT-OVX, p27-/--sham and p27-/--OVX mice using imaging, histopathology, and molec-
ular biology. Results showed that bone mineral density, trabecular bone volume and total 
collagen positive bone areas were all significantly reduced in WT-OVX mice compared with 
WT-sham mice, however, these parameters were significantly increased in p27-/--OVX mice 
compared with WT-OVX mice. The osteoblastic bone formation parameters including os-
teoblast number, alkaline phosphatase (ALP)- and type I collagen-positive area,the protein 
expression level of Runx2, and the mRNA expression levels of Runx2, ALP, type I collagen 
and OCN were all reduced significantly in WT-OVX mice compared with WT-sham mice, 
however, these parameters were rescued by p27 deletion. The osteoclastic parameters in-
cluding TRAP positive osteoclast surface and the ratio of RANKL/OPG were increased sig-
nificantly in WT-OVX mice compared with WT-sham mice, however, these parameters were 
reduced significantly in the p27-/--OVX mice compared to WT-OVX mice. ROS levels were 
dramatically increased, whereas the protein expression levels of antioxidative enzymes in-
cluding superoxide dismutase 2 (SOD2), peroxiredoxin (Prdx) 1 and 4 were down-regulated 
significantly in WT-OVX mice compared with WT-sham mice, however, these parameters 
were largely rescued by p27 deletion. We also found that SA-β-gal positive cells were sig-
nificantly increased in WT-OVX mice compared with WT-sham mice, however, they were 
reduced significantly in the p27-/--OVX mice compared to WT-OVX mice. Results from this 
study indicate that p27 deletion can protect against estrogen deficiency-induced osteoporosis 
by inhibiting oxidative stress and cell senescence, promoting osteoblastic bone formation 
and reducing osteoclastic bone resorption. Key Words: p27, Oxidative Stress, estrogen de-
ficiency, Osteoporosis

Disclosures: Xiaozheng Yang, None

SAT-337
See Friday Plenary Number FRI-337

SAT-338
See Friday Plenary Number FRI-338

SAT-339
See Friday Plenary Number FRI-339

SAT-340
Identification of age-related regulatory networks of gene expression 
regulation in mouse calvarial bone by transcriptome and methylome 
analysis *Woo Jin Kim1, Young Dan Cho1, Hyun Mo Ryoo1. 1Seoul National 
University, Republic of Korea

Ageing is an irreversible, gradual and systemic deterioration of cellular functions, re-
sulting in increased vulnerability to environmental assaults and subsequently to an increased 
susceptibility of the elderly body to chronic diseases or death. Aging causes an imbalance in 
bone remodeling, the accumulation of senescent cells in bone tissue, decrease of bone densi-
ty and increase of fracture incidence. It is believed to result from the accumulation of molec-
ular and cellular damage that cannot be repaired by the aged cells, due to evolved limitations 
in the performance of the cellular mechanisms that ensure somatic maintenance and repair. 
Calvarial histology, micro-CT, and DNA/mRNA analysis was performed in Young-(3month) 
and aged-(19month) C57BL/6 mice. Age-related histological changes analogous to those 
in human were observed, including increase calvarial thickness, bone marrow space and 
number of cell components. Differential transcriptome and DNA methylome was analyzed 
by Next-generation sequencing (NGS). In these results, we performed network analysis on 
731 genes with significant transcriptome difference in aged calvaria, reveal that these genes 
aggregated into seven networks. Top two networks involved in cytoskeleton regulation and 
multicellular organismal process in bone, specifically hub-genes were total 6 genes includ-

ing Ctnnb1, Flna, IlK, Arpc2, Hspa8 and Marcks.These results reveals strong association 
with aged calvaria phenotypic and genetic changes each other, and the hub of these changes 
located in bone phenotypic changes.Next, we further analyze DNA methylome data and hub-
gene network associated with bone tissue aging, will provide basal understanding genomic 
difference in aged calvaria.

Disclosures: Woo Jin Kim, None
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SAT-355
Osteoclast-Osteoblast “Trans-pairing” across Cortical Bone Shapes 
Developing Long Bones *Koichi Matsuo1, Masaki Yoda1, Yukiko Kuroda1, 
Katsuhiro Kawaai1, Yanlin Wu2, Hidekazu Takano2, Atsushi Momose2. 1Keio 
University School of Medicine, Japan, 2Tohoku University, Japan

During growth, the external shape of individual bone is dynamically modified after 
ossification. The outward (periosteal) growth of long bones is known to be enhanced by axial 
compressive stress. However, cellular mechanisms underlying inward (endosteal) growth of 
the cortex to form ridges and concave surfaces, which accommodate enlarging muscles and 
other neighboring structures, remain elusive. Here we show in mice that cortical bone is a 
composite of inward (below, green) and outward (blue) cortical zones identifiable by the 
shape of osteocyte lacunae, which reflects the direction of bone formation. Our histological 
analyses, fluorescence bone labeling and X-ray phase microscopic tomography of fibular 
diaphysis above the tibiofibular junction revealed that at postnatal day (P) 9, compression 
from posterior structures induced osteoclastogenesis at two posterior surfaces of cortical 
bone, the posterior periosteum and anterior endosteum. Concurrently, bone deposition oc-
curred on the other side of each cortex. By P16, compression from medial and lateral mus-
cles induced osteoclastogenesis at periosteal surfaces, paired with inward bone formation, 
which narrowed the bone marrow cavity. At ~P23, a switch from resorption to deposition 
surfaces had occurred over most of the periosteum, except for the anteromedial periosteum, 
which underwent a change from formation to resorption. These findings strongly suggest 
that the inward cortical zone of the fibula is typically formed by periosteal bone resorption 
paired with endosteal bone formation, while the outward cortical zone is driven by endosteal 
resorption paired with periosteal formation, a process we term “trans-pairing”. Although 
underlying mechanisms remain unknown, we conclude that this process ensures bone re-
sorption-mediated adaptation to cross-sectional compressive stress and compensatory bone 
formation to create mechanically stable cortical structures.

Disclosures: Koichi Matsuo, None
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SAT-359
Girk3 deletion facilitates long bone growth through chondrocyte 
hypertrophy and limits the effect of opioids on the skeleton *Earnest Taylor1, 
Elizabeth Bradley2, Xiaodong Li2, Jennifer Westendorf2, Kevin Wickman3. 
1MAYO CLINIC, United States, 2Mayo Clinic, United States, 3University of 
Minnesota, United States

Long bones are formed and repaired through the process of endochondral ossification. 
The goal of this study was to determine how G protein-gated inward-rectifying potassium 
(GIRK) channels contribute to endochondral ossification. GIRK channels control potassium 
transport across cell membranes and activate intracellular programs in response to activation 
of G protein-coupled receptors, including opioid receptors. Ligands of the kappa opioid re-
ceptor (U-69593 or dynorphin) stimulate long bone growth and GIRK channels may contrib-
ute to this activity. GIRK channels control many pathways in excitable cells within the heart 
and nervous system, but their roles in non-excitable cells that contribute to endochondral 
bone formation are unknown. We discovered that chondrocytes express GIRK subunits and 
animals lacking Girk3 or both Girk2 and Girk3 have longer and denser femora and tibiae, but 
Girk2-deficient mice were phenotypically normal. The increased size in mice lacking Girk3 
was evident as early as two weeks of age and correlated with larger hypertrophic zones in 
the growth plates. Chondrocytes lacking Girk3 have elevated pAKT and pPKC alpha levels. 
We thus explored how the AKT and PKC phosphatases, Phlpp1/2, interact physically and 
functionally with Girk channels. In co-immunoprecipitation and in vitro pulldown assays we 
found that Phlpp1 and Phlpp2 bind to the C-termini of Girk channel subunits. Phlpp inhib-
itors increased AKT and PKC phosphorylation in wildtype but not in Girk3-deficent cells, 
suggesting Phlpp activity is reduced or absent of Girk proteins. In summary, GIRK channels 
containing Girk3 contribute to regulation of bone elongation by regulating chondrocyte hy-
pertrophy and PKC and AKT signaling pathways.

Disclosures: Earnest Taylor, None

SAT-360
Wnt7b expressed by hypertrophic chondrocytes is a critical inducer of bone 
formation during endochondral ossification *Sho Tsukamoto1, Mai Kuratani1, 
Misato Okubo1, Noriko Sekine2, Shinya Tanaka3, Eijiro Jimi4, Takenobu 
Katagiri5. 1Division of Pathophysiology, Research Center for Genomic Medicine, 
Saitama Medical University, Japan, 2 Division of Pathophysiology, Research 
Center for Genomic Medicine, Saitama Medical University, Japan, 3Department 
of Orthopedic Surgery, Saitama Medical University, Japan, 4Faculty of Dental 
Science, Oral health・Brain health・Total health Research Center, Kyushu 
University, Japan, 5Division of Pathophisiology, Reserch Center for Genomic 
Medicine, Saitama Medical University, Japan

Canonical Wnt proteins stimulates bone formation by binding to membrane receptors, 
such as Frizzled and Lrp5/6 and stabilization of β-catenin by inhibiting GSK3β activity. 
Recently, our group found that bone formation in primary spongiosa was enhanced in Smad4 
conditional knockout mice through an increase in the expression of Wnt7b in hypertrophic 
chondrocytes in growth plate. In the present study, we established a new mouse line of 
tamoxifen-inducible Wnt7b conditional knockout (Wnt7b cKO) by crossing Wnt7b-floxed 
mice with CAG-CreERt mice. They were treated with tamoxifen at 10-day-old and kept for 
additional 2 weeks. The Wnt7b cKO mice were small and showed dwarfism phenotypes. 
X-ray analysis revealed that bone length in Wnt7b cKO mice was shorter than that of con-
trol mice. However, the length of growth plate cartilage was equivalent among the control 
mice. Histological sections of distal femurs revealed that the numbers of trabecular bones 
were significantly decreased in Wnt7b cKO mice compared to the control mice. In in vitro 
cultures, the expression levels of Wnt7b mRNA were elevated with maturation in primary 
chondrocytes prepared from wild-type mice. Moreover, Wnt7b enhanced mineralization of 
primary osteoblasts in vitro. We further examined the role of Wnt7b in endochondral ossifi-
cation in an ectopic ossification assay system in vivo. The Wnt7b cKO mice were implanted 
with BMP-containing pellets in skeletal muscle in Wnt7b cKO mice. Micro-CT analysis 
revealed that volume of the ectopic bones was smaller in Wnt7b cKO mice. Taken together, 
our findings suggest that Wnt7b expressed by hypertrophic chondrocytes is a critical inducer 
of bone formation during endochondral ossification.

Disclosures: Sho Tsukamoto, None

SAT-361
See Friday Plenary Number FRI-361

SAT-362
Sarcopenia feature selection and risk prediction using machine learning 
*Jun-Il Yoo1, Chan-Ho Park2, Hyeonmok Kim3. 1Gyeongsang national university 
hos, Republic of Korea, 2Yeungnam University Medical Center, Republic of 
Korea, 3Seoul Medical Center, Republic of Korea

Purpose: To verify the usefulness of machine learning for selecting risk factors and 
developing predictive models for patients with sarcopenia.Materials and Methods: We col-
lected medical records from Korean postmenopausalwomen based on Korea National Health 
and Nutrition Examination Surveys. Training d ataset was used to construct models based 
on popular machine learning algorithms such assupport vector machines (SVM), random 
forests, and logistic regression (LR) based onsimple surveys.Results: A total of 4,020 pa-
tients aged 65 years and over were enrolled in this study,including 1,698 (42.2 %) males and 
2,322 (57.8%) females. The 10 most important ris kfactors in men were BMI, RBC, BUN, 
vitamin D, ferritin, fiber intake (g/day), primarydiastolic blood pressure, WBC, fat intake (g/
day), age, GPT, niacin intake (mg/day),protein intake (g/day), fasting blood sugar, and water 
intake (g/day). The 10 mostimportant risk factors in women were BMI, water intake (g/day), 
WBC, RBC, iron i ntake(mg/day), BUN, HDL, protein intake (g/day), fiber consumption 
(g/day), vitamin C intake(mg/day), PTH, niacin intake (mg/day), carotene intake (μg/day), 
potassium intake(mg/day), calcium intake (mg/day) , sodium intake (mg/day), retinol intake 
(μg/day) , andage. After ROC analysis, the AUC for each machine learning model was not 
significantlydifferent for both genders.Conclusion: The most cost-effective method in clin-
ical practice is to make featureselection with random forest model and expert knowledge 
and to make disease pre diction byverifying several machine learning models. However, 
validation of the prediction modeldeveloped through future studies is needed.

Disclosures: Jun-Il Yoo, None
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SAT-389
Oxidative Stress Partially Induces Tendon Cell Ossification via the 
ATP Metabolite Adenosine *Tomomi Sakuma1, Chantida Pawaputanon Na 
Mahasarakham2, Yutaka Kobayashi3, Hiroyuki Inose3, Atsushi Okawa3, Shuhei 
Kajikawa4, Masaki Noda5, Yoichi Ezura6. 1Tokyo Medical and Dental University, 
Dept. Maxillofacial Surgery, Japan, 2Department of Restorative Dentistry, 
Khon Kaen University, Thailand, 3Tokyo Medical and Dental University, Dept. 
Orthopedics, Japan, 4Okayama University of Science, Japan, 5Tokyo Medical 
and Dental University, Japan, 6Tokyo Medical and Dental University, Medical 
Research Institute, Japan

Traumatic injuries, aging and oxidative stress are the known triggers and risks of ten-
don/ligament ossification. Possible involvement of extracellular ATP (eATP) and its metab-
olites has been postulated. Spontaneous ossification of spinal ligament observed in the mice 
deficient for the adenosine transporter Slc29a1 also indicated an involvement of adenosine 
as one of the eATP metabolites. Here, to investigate its importance in cultured tendon cells, 
we tested the effects of adenosine and oxidative stress for osteogenesis. First, we showed that 
hydrogen peroxide could induce the osteogenic nodule formation of the TT-D6 cells that is 
known to be resistant for ossification when treated only with standard ossification medium 
containing ascorbic acid (50 μM) and β-glycero-phosphate (10 mM). The increased ossifi-
cation was associated with increased expression of osterix (Osx) and alkaline phosphatase 
(Alp). Importantly we showed that such induction was also supported by use of conditioned 
medium prepared from the cells treated with hydrogen peroxide (0.3 mM) 3 days. The obser-
vation indicated the involvement of releasing factors including ATP from the cells exposed 
to the oxidative stress. Consistent with this hypothesis, we found that adenosine treatment 
(100 μM) induces mineralized nodule formation more efficiently than hydrogen peroxide 
treatment to the TT-D6 cells. In addition, a treatment of Slc29a1 inhibitor, dipyridamole 
slightly enhanced the nodule formation induced by hydrogen peroxide, supporting the hy-
pothetical contribution of adenosine originated from releasing factors after oxidative stress 
exposure. The observed findings on TT-D6 cells were also supported by the experiments 
using primary tendon cells derived from mouse flexor digitorum longus tendons (FDL-T). 
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Although targeted disruption of the adenosine transporter Slc29a1 in mice did not support 
clearly the enhancement of nodule formation in primary tendon cell culture experiments, 
our observation is the first to describe the involvement of adenosine for ossification after 
oxidative stress exposure to the tendon cells.

Disclosures: Tomomi Sakuma, None
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SAT-391
LncRNA-BMNCR-Overexpressing Synovial Mesenchymal Stem Cells: 
Efficient Seed Cells for Bone Tissue Repair *Shi-Cong Tao1, Shang-Chun 
Guo1. 1Shanghai Jiao Tong University Affiliated Sixth People’s Hospital, China

Introduction:Large segment bone defect is a common refractory disease in orthopedics. 
Autologous and allogeneic bone are often used in clinic. However, autogenous bone has the 
problem of donor site injury, and sources of allogeneic bone are limited. Moreover, allogenic 
bone transplant is associated with risks such as rejection and infection. Synthetic scaffolds 
without cells have limited ability to repair large bone defects. Therefore, it is very import-
ant to find suitable seed cells. Bone marrow mesenchymal stem cells (BMSCs) have long 
been considered a very good source for this purpose. However, the damage associated with 
removing BMSCs from human body is relatively large. Moreover, it is easy to lose the phe-
notype after in vitro amplification. Another type of mesenchymal stem cell was found in our 
previous study, the synovial mesenchymal stem cells (SMSCs). SMSCs are relatively easy 
to obtain and can maintain their phenotype for a longer time during in vitro amplification; 
however, the potential for osteogenic differentiation of SMSCs is not as good as BMSCs. A 
recent study reports that the expression level of LncRNA-BMNCR was decreased in BM-
SCs during aging. Therefore, we hypothesized that LncRNA-BMNCR play a crucial role 
in maintaining the potential of osteogenic repair of BMSCs, and LncRNA-BMNCR-Over-
expressing SMSCs (BMNCR-SMSCs) may have the same level of osteogenic ability as 
BMSCs along with easier access and amplification of more seed cells in vitro. Methods:We 
used lentiviruses to overexpress LncRNA-BMNCR in SMSCs to obtain BMNCR-SMSCs. 
SMSCs transfected with empty vectors were used as a negative control and BMSCs as a pos-
itive control. Osteogenic induction was performed using osteogenic induction medium. The 
osteogenic potential was recorded by alizarin red staining. Expression of osteogenic genes 
(Runx2, OCN, and Col I) was detected by qPCR. Results:Alizarin red staining revealed that 
BMSCs had better osteogenic ability than SMSCs. BMNCR-SMSCs had better osteogenic 
ability than SMSCs, and the different between osteogenic ability of BMNCR-SMSCs and 
BMSCs was not significant. Expression levels of osteogenic genes were not significantly 
different between BMNCR-SMSCs and BMSCs. Conclusion:The osteogenic ability of SM-
SCs is not as good as BMSCs. However, BMNCR-SMSCs have similar osteogenic ability as 
BMSCs and are easier to access and allow in vitro amplification of more seed cells. Hence, 
BMNCR-SMSCs may prove to be effective seed cells for repairing bone defect in the future. 
Funding:The National Natural Science Foundation of China [Nos. 81871834, 81802226, 
and 81301589], and Shanghai Jiao Tong University K. C. Wong Medical Fellowship Fund 
supported this work.
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SAT-393
Gli1 labels a subpopulation of FAP cells that respond to muscle injury *Lutian 
Yao1,2, Elisia Tichy1,2, Leilei Zhong1,2, Luqian Wang1,2, Foteini Mourkioti1,2, Ling 
Qin1,2. 1University of Pennsylvania, United States, 2University of Pennsylvania, 
United States Minor Outlying Islands

Skeletal muscle has a remarkable capacity for regeneration after injury. Recently, a new 
type of muscle-resident progenitor cell, referred to as fibro-adipogenic progenitors (FAPs), 
was identified to be critical in supporting the process of injured muscle regeneration. To date 
FAPs remains a poorly defined, heterogeneous population. Here, using lineage tracing of 
Gli1-CreER Rosa-tdTomato (Gli1/Td) mice,we found that Td+ cells are located in the inter-
stitial area of myofibers and express markers previously associated with FAPs, such as PDG-
FRα and Sca1. Flow cytometry analyses found that Gli1 labels 3.17+/-0.09% of all digested 
muscle cells collected at P66 (Tamoxifen, Tam, at P61-65). These cells are CD45/CD31/
CD11b- (Lin-) and contain 78.45+/-4.23% Sca1+ cells, thus constituting 10.93+/-0.67% of 
FAPs (Lin-/Sca1+/CD34+/Integrin α7-). At P72, Td+ cells increase to 7.59+/-0.47% of all 
muscle cells, and constitute 17.3+/-0.25% of FAPs. Histologic analyses showed that Td+ 
cells are 147.09+/-14.98 cells/mm2 in adult mice (Tam at P61-P65, harvest at P66), but 
decrease to 95.15+/-4.45 cells/mm2 (P<0.05) in old mice (Tam at P366-P370, harvest at 
P371). When all digested muscle cells were seeded in dishes, 40% of the growing cells were 
Td+ when confluent. We next sorted out Td+ cells for culture. Interestingly those cells had 
fibroblastic and adipogenic differentiation abilities, but not osteogenic differentiation ability. 

To investigate the in vivo function of these cells, we intramuscularly injected P72 mice (Tam 
at P61-65) with Notexin to create acute muscle injury. Td+ cells peaked at day 3 post injury 
(711.70+/-78.69 cells/mm2), then gradually decreased at day 6 (481.19+/-70.33 cells/mm2) 
and almost receded to normal levels by day 9. This cell number kinetics mimics the reported 
cellular dynamics of FAPs under muscle injury. To further validate the role of Gli1 labeled 
cells in chronic injury, we crossed Gli1/Td mice with dystrophic mdx mice. Our experiments 
unveiled that Td+ cells significantly increase in Gli1/Td/mdx muscle (Tam at P61-65, Har-
vest at P72) in the interstitial area of myofibers compared to Gli1/Td control muscle (control: 
198.81+/-22.66 cells/mm2, mdx: 360.33+/-53.70 cells/mm2, P<0.05). Taken together, our 
data indicate that Gli1 labels a subpopulation of FAP cells that have important roles in the 
regeneration process of injured skeletal muscles.

Disclosures: Lutian Yao, None
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SAT-396
Calycosin ameliorates glucocorticoid-induced osteonecrosis of the femoral 
head by suppressing TLR4/ NF-κB pathway *Dao-Yu Zhu1. 1Department of 
Orthopedic Surgery, Shanghai Jiao Tong University affiliated Sixth People’s 
Hospital, Shanghai 200233, China, China

Glucocorticoid (GC) is one of the main causes of osteonecrosis of the femoral head 
(ONFH). Inflammation, especially the TLR4/NF-κB pathway, has been demonstrated to 
play a pivotal role in the pathogenesis of GC-induced ONFH. Calycosin, the main bioactive 
component of Astragali Radix, could regulate the TLR4/NF-κB pathway. In this study, we 
hypothesized that calycosin could exert beneficial effects on GC-induced ONFH. In vitro 
effects of calycosin on the osteogenic differentiation of human bone mesenchymal stem 
cells (hBMSCs) were measured using Alizarin red staining and alkaline phosphatase ac-
tivity. Inflammatory and osteogenic-related genes were evaluated. Inflammatory cytokines 
were detected with ELISA. In vivo, a total of 60 male Sprague-Dawley rats were randomly 
separated into three groups: the control group, the methylprednisolone (MPS) group, and the 
MPS + calycosin group. The results showed that calycosin could facilitate osteogenic dif-
ferentiation and suppress TLR4/NF-κB pathway of hBMSCs. In vivo investigations showed 
that calycosin could decrease the incidence of ONFH. These findings indicate that calycosin 
could ameliorate GC-induced ONFH and become a potential candidate for pharmaceutic 
prevention and therapy of the intractable disease.

Disclosures: Dao-Yu Zhu, None

SAT-417
Serum Exosomal MiRNAs as Candidate Diagnostic Biomarkers in Steroid- 
Induced Osteonecrosis of Femoral Head *Peng Chen1, Delong Chen2. 11st 
Affiliated Hospital，Guangzhou University of Chinese Medicine, China, 
2Guangzhou University of Chinese Medicine, China

Steroid-induced osteonecrosis of the femoral head (SONFH) poses great clinically chal-
lenge with difficult diagnosis at early stage. Emerging evidence showed serum exosomal 
microRNAs (miRNAs) play vital roles in the occurrence and development of various bone 
diseases. However, less is known about the correlation between serum exosomal miRNAs 
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and SONFH. The exosomes were isolated from the fresh serum of five systemic lupus ery-
thematosus (SLE) patients without SONFH, five SLE patients with SONFH and five healthy 
controls. Comprehensive exosomal microRNA-sequencing was performed to identify the 
differential expression miRNAs among the above there groups. Furthermore, gene ontolo-
gies, KEGG pathways, protein-protein interaction (PPI) network, and module analysis were 
built. In this study, thirty-five, twenty-five and thirty-nine differentially abundant miRNAs 
were identified by p value (p4) between healthy and SLE group, healthy and SLE-ONFH 
group, SLE and SLE-ONFH group. Hsa-miR-708-5p, hsa-miR-509-3-5p, hsa-miR-135b-
5p, hsa-miR-150-5p and hsa-miR-514a-3p were expressed significantly different in all three 
groups. The enriched functions and pathways included Wnt, MAPK as well as Hippo sig-
naling pathway. The top five hub genes (FGF2, PTEN, HACE1, VAMP2, and CBL) were 
the part of module of the PPI network, which consisted of 713 nodes and 2191 edges. In a 
conclusion, the identification of five serum exosomal miRNAs may provide novel diagnostic 
and therapeutic strategies for SONFH.

Disclosures: Peng Chen, None
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SAT-419
CRIF1 ameliorates autoimmune arthritis by suppressing Th17 cells *Jin-
Sil Park1, Si-Young Choi1, Sun-Hee Hwang1, Sung-Min Kim1, JeongWon Choi1, 
Kyung-Ah Jung1, Ji Ye Kwon1, Mi-La Cho1, Sung-Hwan Park1, Young-Yun K 
ong2. 1The Catholic University of Korea, Republic of Korea, 2Seoul National 
University, Republic of Korea

Background: CR6-interacting factor 1 (CRIF1) is a nuclear protein that interacts with 
other nuclear factors and androgen receptors, and is implicated in the regulation of cell 
cycle progression and cell growth. In this study, we examined whether Crif1 exerts an im-
munoregulatory effect by modulating the differentiation and function of pathogenic T cells. 
To this end, the role of CRIF1 in rheumatoid arthritis (RA), a systemic autoimmune dis-
ease characterized by hyperplasia of synovial tissue and progressive destruction of articu-
lar cartilage structure by pathogenic immune cells (such as Th17 cells), was investigated.
Methods: p3XFLAG-CMV-10-CRIF1 was administered to mice with CIA at 8 days after 
CII immunization and the disease severity and histologic evaluation, and osteoclastogenesis 
was assessed. The number of CD4+Interleukin (IL)-17+ Th17 cells and CD4+CD25+Fork-
head box P3 (Foxp3)+ regulatory T cells were defined in the spleens of mice treated with 
p3XFLAG-CMV-10-CRIF1 or the control vector by confocal microscopy. To investigate 
the impact of loss of CRIF1 in T cells, we generated a conditional CRIF1 gene ablation 
model using CD4-cre transgenic mice and examined the frequency of Th17 cells and Treg 
cells. Results: CRIF1 overexpression in collagen-induced arthritis (CIA) mice attenuated 
the clinical and histological signs of inflammatory arthritis. Furthermore, overexpression of 
CRIF1 in arthritis mice significantly reduced the number of STAT3-mediated Th17 cells in 
the spleen as well as osteoclast differentiation from bone marrow cells. Deficiency of Crif1 
in CD4+ cells promoted the production of IL-17 and reduced the frequency of regulatory T 
cells. Conclusion: These results suggest a role for Crif1 in modulating the activities of Th17 
cells and osteoclasts in RA.

Disclosures: Jin-Sil Park, None
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SAT-422
Cell Determination during the Development of Post-Traumatic 
Osteoarthritis *Yongmei Wang1, Sun Hee Won-Kim1, Daniel Bikle1. 1Endocrine 
Unit, University of California, San Francisco, San Francisco VA Health Care 
System, United States

Stimulation of endochondral bone formation (endoBF) in the adult joint post trauma 
(PT) results in osteoarthritis (OA). The origin of the progenitors involved in this process 
remains unclear. Here, we traced the cell fate of type II collagen (Col.II) expressing and 
osterix (Osx) expressing cells in the mice by crossing tamoxifen (tam) regulated Col.II 
cre-recombinase (Col.II cre) or tam regulated Osx cre-recombinase (Osx cre) with Rosa 
TdTomato (TdT) expressing mice.To initiate PTOA, ACL ruptures were made by a single 
bout of tibial compression overload (TCO) at 18 N in the TdTCol.II cre mice and TdTOsx 
cre mice. Tam was given 1 day prior to TCO. The non-TCO (normal knee) and TCO knees 
were obtained 3 days and 2wks after TCO. In the TdTCol.II cre mice, in the normal knee, 
at day 3 of TCO, TdT labelled (TdTCol.II) cells mostly appeared in the articular cartilage 

(AC) with a few labelled cells appearing in the subchondral bone (SB). 2 wks later, TdTCol.
II cells were observed in the AC, but more had migrated to the SB. In the TCO knee, TdTCol.
II cells appeared in the same pattern as in the normal knee, but there were 33% fewer when 
compared to the normal knee at 3 days and 2 wks post TCO. Moreover, at 2 wks, TdTCol.II 
cells appeared in the osteophytes of the TCO knee. No TdTCol.II cells were observed in the 
perichondrium (PC) or periosteum (PS) in either normal or TCO knee. On the other hand, 
in the TdT Osx cre mice, at 3 days after TCO in the normal knee, TdTOsx cells appeared 
in the PC, PS and SB. 2 wks later, the labelled cells were only observed in the SB. TCO in-
creased the number of TdTOsx cells by 35% in the SB at both time points. No TdTOsx cells 
were observed in the AC or osteophytes. Immunohistochemistry showed that TdTCol.II cells 
co-expressed Sox9 and MMP-13 in AC and osteocalcin (OCN) in SB in the normal knee. In 
the TCO knee, although the total number of the labelled cells was decreased, the population 
of MMP-13 co-expressing TdTCol.II cells increased by 33% when compared with the nor-
mal knee. In the TdT Osx cre mice, the TdTOsx cells in the SB co-expressed OCN. Our data 
indicate that during PTOA development, TCO activates Col.II expressing progenitors from 
the AC increasing production of MMP-13, contributing to abnormal endoBF and osteophyte 
formation. A sub set of Col.II expressing chondrocytes transdifferentiates into osteoblasts, 
migrates to SB, coordinates with Osx expressing cells from PC, and contributes to the patho-
logic SB response

Disclosures: Yongmei Wang, None

SAT-423
RGS12 is a critical proinflammatory factor in the pathogenesis of 
inflammatory arthritis via acting in Cox2-RGS12-NFκB pathway activation 
loop *Gongsheng Yuan1, Shuting Yang1, Shuying Yang1, Andrew Ng2, Merry Jo 
Oursler3. 1University of Pennsylvania, United States, 2State University of New 
York, United States, 3Mayo Clinic, United States

Background: Rheumatoid arthritis (RA) is a chronic autoinflammatory disease that af-
fects 1-2% of the world’s population. Regulator of G Protein Signaling 12 (RGS12) is an 
essential regulator of bone remodeling, tumorigenesis and is also expressed in inflammatory 
cells. However, the functional relevance of RGS12 in inflammation is entirely unknown.
Methods and materials: The global expression of genes was first profiled in synovial flu-
id macrophages from RA patients by analyzing GEO database (GSE49604). Global Rgs12 
knockout (GKO) and monocyte-targeted Rgs12 conditional knockout (CKO) mice were re-
spectively generated by crossing Rgs12fl/fl mice with CMVCre or LysMCre mice (CMV; 
Rgs12fl/fl or LysM; Rgs12fl/fl). RA models were created by collagen II induced arthritis 
(CIA) and evaluated by clinical score, histology, X-ray and inflammatory factor analysis. In-
tra-articular injection with nanoparticles containing Rgs12-silencing vectors (psi-shRgs12) 
was performed in mild RA mice. Alternatively, bone marrow macrophages were induced 
with LPS in different doses and time points. Molecular events were examined by qPCR, 
western blot, ELISA, IF, luciferase and ChIP assays.Results: Transcriptomic analysis re-
vealed the Rgs12 critically regulates diverse pathologic processes in RA synovial macro-
phages. Rgs12 is highly expressed in macrophages, and significantly up-regulated in RA pa-
tients. Rgs12 GKO and CKO mice are resistant to CIA, which exhibits a dramatic decrease 
in clinical score, paw thickness, incidence rate, bone erosion, and synovitis. Mechanistically, 
LPS-treatment in monocytes promotes Rgs12 expression in NFκB pathways. Rgs12 through 
its PTB domain directly binds to NFκB and activates its phosphorylation and nuclear trans-
location. Moreover, NFκB transcriptionally activates Rgs12 expression in dose dependent 
manner. Cyclooxygenase-2 (COX2), which catalyses the synthesis of pro-inflammatory 
prostaglandins, binds with NFκB and Rgs12 to promote NFκB/Rgs12 nuclear translocation. 
Furthermore, injection of nanoparticles with shRgs12 in RA mice can inhibit NFκB activa-
tion, neutralize proinflammatory cytokines, and provide strong chondroprotection against 
joint damage, therefore demonstrating the essential role of the Rgs12/NFκB axis in arthritis 
progression in vivo.Conclusion: Our findings demonstrate that Rgs12 is a proinflammatory 
factor and plays a critical role in the pathogenesis of inflammatory arthritis in mice through 
controlling Rgs12/NFκB axis.
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SAT-444
Crosstalk between glycolysis and mitochondrial metabolism in osteoblasts 
*Wen-Chih Lee1, Fanxin Long1. 1Children’s Hospital of Philadelphia, United 
States

Mounting evidence from diabetes indicates a link between whole-body glucose me-
tabolism and bone health. To elucidate the metabolic features of osteoblast-lineage cells, 
we have studied cellular metabolism in primary murine calvarial preosteoblasts before and 
after further differentiation in vitro. RNA-seq confirmed marked upregulation of the mark-
er genes for mature osteoblasts following seven days of differentiation. Energy substrate 
analyses showed that both preosteoblasts and mature osteoblasts mainly relied on glucose, 
but not glutamine or fatty acids, for ATP production, but that mature osteoblasts consumed 
more glucose per cell than preosteoblasts. Importantly, both preosteoblasts and osteoblasts 
extracted energy form glucose mainly by metabolizing it to lactate, even in the presence 
of abundant oxygen (21%), as inhibition of OXPHOS with the ATP synthase inhibitor oli-
gomycin only minimally affected the intracellular ATP levels. Real-time measurements of 
lactate production (ECAR) and oxygen consumption rate (OCR) with Seahorse technology 
detected a marked increase in ECAR coupled with a notable suppression of OCR in mature 
osteoblasts compared to preosteoblasts. Metabolic tracing with U-13C glucose showed that 
in mature osteoblasts, glucose-derived pyruvate was mostly converted to malate through 
malic enzyme without significant contribution to citrate or succinate via the canonical TCA 
cycle. This finding indicates that mature osteoblasts likely activate the malate-aspartate shut-
tle to regenerate cytosolic NAD+ that is necessary to sustain the more active glycolysis. 
Interestingly, RNA-seq experiments showed that the genes encoding mitochondrial elec-
tron transport chain (ETC) components were upregulated in mature osteoblasts compared to 
preosteoblasts even through OCR was reduced. Increased ETC activity may be necessary for 
regenerating NAD+ in the mitochondria to sustain the malate-aspartate shuttle. In summary, 
both preosteoblasts and mature osteoblasts metabolize glucose to lactate as the predominant 
mode of energy production, but the glycolytic flux is further elevated in mature osteoblasts. 
The high demand for cytosolic NAD+ recycling from NADH in mature osteoblasts likely 
requires the upregulated malate-aspartate shuttle that operates across the mitochondrial in-
ner membrane. Further elucidation of the cytoplasmic-mitochondrial metabolic crosstalk in 
osteoblasts may open new avenues for developing bone-enhancing therapies.

Disclosures: Wen-Chih Lee, None

SAT-445
The Progressive Osteosclerosis of Fra1 Transgenic Mice is Independent of 
Lrp5 and Wnt1 Expression by Osteoblasts *Julia Luther1, Timur Alexander 
Yorgan1, Mona Neven1, Olga Winter1, Michael Amling1, Thorsten Schinke1, Jean-
Pierre David1. 1Institute for Osteology and Biomechanics (IOBM), University 
Medical Center Hamburg-Eppendorf, Germany

Overexpression of Fos members of the AP-1 family (Fra1, Fra2 or ΔFosB) are all in-
ducing rapid and severe high bone mass (HBM) phenotypes due to increased bone formation 
by osteoblasts. Similar phenotypes were observed in Lrp5 gain-of-function mutants or in 
an inducible osteoblast-specific Wnt1 transgenic mouse model (Wnt1Tg), two components 
of the Wnt signaling which independently regulate bone formation. However, the connec-
tion between AP-1 and Wnt/Lrp5 signaling-mediated effects on bone is still unclear. In this 
work we analyzed whether Fra1 overexpression-induced high bone mass phenotype is de-
pendent of Lrp5 or Wnt1 expression.We first generate Lrp5 deficient Fra1 transgenic mice 
and observed that Fra1-induced HBM was not corrected by Lrp5 inactivation. In addition, 
like Fra1Tg mice Lrp5-/-;Fra1Tg mice develop a similar lipodystrophy and splenomegaly 
suggesting that Fra1 is acting independently of Lrp5 in bone and adipose tissue. The severity 
and the rapid kinetic of the bone phenotype developing in Fra1Tg mice remind of the recent-
ly characterized bone phenotype observed in an inducible osteoblast-specific Wnt1 transgen-
ic mouse model (Wnt1Tg), therefore suggesting that Wnt1 up-regulation in the osteoblastic 
lineage could explain the increased bone mass observed in the Fra1Tg mice. In agreement 
with this hypothesis, like in Wnt1Tg mice, we observed an age-dependent increase (up to 
3 times) in the circulating level of Wnt1 in the sera of Fra1Tg mice. To determine whether 
Wnt1 produced by osteoblasts could mediate the HBM phenotype of Fra1Tg mice, we gen-
erated Fra1 transgenic mice with an osteoblast-specific deletion of Wnt1 using the Runx2-
cre deleter. Deleting Wnt1 in osteoblastic cells did not affect the increased trabecular as well 
as cortical bone mass induced by Fra1 overexpression. In addition, Fra1Tg mice lacking 
Wnt1 in osteoblast are still getting lipodystrophic, are still developing fibrosis of the lung 
and of the liver and are still developing a similar splenomegaly indicating that none of the 
known Fra1-dependent phenotypes is linked to Wnt1 expression by osteoblasts.Therefore, 
our results which demonstrate that the progressive high bone mass phenotype of Fra1Tg 
mice is independent Wnt1 expression in osteoblasts and of Lrp5 expression, suggest that 
Wnt1 and Lrp5 independent bone anabolic pathways could be targeted to stimulate bone for-
mation, thereby expending therapeutic options for the treatment of low bone mass diseases.
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Effect of SerpinB2 in mineralization, cytoprotection and proliferation of 
osteogenic cells *Mairobys Socorro1, Sana Khalid1, Daisy Monier1, Dobrawa 
Napierala1. 1University of Pittsburgh, United States

SerpinB2 is a serine protease inhibitor associated with the maintenance of homeostasis 
during cell damage or stress. It has been reported that SerpinB2 also plays a role in promot-
ing cell proliferation and cell survival in vitro. In our interest to study the role of inorganic 
phosphate (Pi) in the regulation of the mineralization process, we identified SerpinB2 as 
one of the novel genes highly upregulated by Pi. Also, studies of cancer cells demonstrated 
that expression of SerpinB2 is directly repressed by Trps1 transcription factor, which is a 
regulator of the mineralization process. Interestingly, SerpinB2 has never been implicated 
in formation nor homeostasis of mineralized tissues in vivo. Therefore, we analyzed in vivo 
expression of SerpinB2 in skeletal and dental tissues and in Trps1 overexpressing cells in 
vitro and in vivo. To accomplish this, bone and tooth from wild type and 2.3kb Col1a1-Trps1 
mice were analyzed at different developmental stages. qRT-PCR and Western blot were used 
to analyze expression of SerpinB2 in Trps1 overexpressing 17IIA11 osteogenic cells. In 
parallel, mineralization was assessed in 17IIA11 osteogenic cells (control) and SerpinB2-de-
ficient cells using alizarin red and von Kossa staining, as well as FTIR. Effect of SerpinB2 
deficiency on osteogenic cell proliferation and apoptosis was assessed by BrdU staining 
and cleavage of caspase-3 and PARP, respectively. The analyses were done under standard 
growth in comparison with stimulation with 5mM Pi for 24h. Immunohistochemical de-
tection of SerpinB2 in bone and tooth uncovered that this protein is highly expressed in 
osteoblasts, hypertrophic chondrocytes, odontoblasts, ameloblasts, but not in osteocytes. Al-
though, Col1a1-Trps1 mice showed decreased expression of SerpinB2. SerpinB2-deficient 
cells did not demonstrate increased apoptosis, suggesting that SerpinB2 does not play a role 
in cytoprotection of osteogenic cells. However, decreased and delayed mineralization was 
detected in SerpinB2-deficient cells compared to controls. Results show increase of cell 
proliferation in SerpinB2-deficient cells in response to Pi. However, cell proliferation is 
significantly reduced in these cells compared to the controls. Finally, we detected that Trps1 
represses Pi-induced activation of SerpinB2 expression. In conclusion, SerpinB2 is highly 
and specifically expressed by cells producing mineralized extracellular matrix and is regu-
lated by molecules implicated in the mineralization process.

Disclosures: Mairobys Socorro, None

SAT-448
See Friday Plenary Number FRI-448

SAT-449
Biochemical and Molecular Characterization of the Osteoblastic 
Differentiation of Rat Bone Marrow Stem Cells Treated with KMN-159, 
a Novel Selective EP4 Prostaglandin Receptor Agonist *Thomas Owen1, 
Kaylah Birmingham1, Samuel Sanchez1, Natalie Chung1, Alexa Cahill1, 
Catherine Kauber1, Shanqiao Wei2, James O’Malley3, María Inés Morano4, 
Stephen Barrett4. 1Ramapo College of New Jersey, United States, 2Cayman 
Chemical , United States, 3Myometrics, LLC, United States, 4Cayman Chemical, 
United States

PGE2 causes bone formation in many animals including humans with its anabolic 
actions primarily due to its binding to the GPCR PTGER4 (EP4). PGE2 however causes 
undesired side effects such as pain and diarrhea through its binding to the EP1 and EP3 
receptors. To alleviate this issue in a potential therapeutic, we developed a series of novel 
difluorolactam EP4 receptor agonists. This work is from the ongoing characterization of our 
lead compound, KMN-159, which shows high selectivity for EP4 binding; excellent potency 
for EP4 activation; and remarkable chemical stability. We demonstrate its ability to stimulate 
osteoblastic differentiation in rat bone marrow cells (BMCs) through rapid EP4 signaling 
as measured by induction of alkaline phosphatase (ALP) activity, formation of mineralized 
nodules, and osteoblast phenotype marker gene expression. BMCs isolated from young fe-
male and male rats as well as from old female rats were stimulated once at plating with doses 
of KMN-159 (1 pM to 10 uM); ALP activity measured 9 days later; and its EC50 found to 
be single digit nanomolar for both sexes and regardless of age. Stimulation of ALP was com-
pletely blocked by an EP4 receptor antagonist but not by EP1 or EP2 antagonists. ALP activ-
ity was not induced by agonists for the EP1, EP2, or EP3 receptors. Time of addition studies 
showed that incubation of the BMCs with KMN-159 for as little as 10 minutes stimulated the 
complete sequence of osteogenic differentiation through mineralization, consistent with acti-
vation of a GPCR. To address the chemical stability of KMN-159, the same doses were dried 
on cell culture plates and stored at room temperature for up to 8 weeks. When BMCs were 
then added and ALP measured, no change in its potency was observed. Assessment of gene 
expression throughout the subsequent osteoblastic differentiation timecourse showed that 
osteoblast phenotype markers genes such as ALP, type I collagen, and osteocalcin were ex-
pressed in a manner consistent with the stimulation of differentiation by KMN-159. RANKL 
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expression was also stimulated followed by a later increase in OPG expression, consistent 
with an observed increase in TRAP-positive cells by KMN-159. In contrast, no change in the 
number of adipocytes was observed. Our studies show that our lead compound KMN-159 is 
able to stimulate osteoblastic differentiation with a very short time of exposure, supporting it 
potential as a candidate for enhancing fracture repair and augmenting bone mass.

Disclosures: Thomas Owen, Cayman Chemical, Consultant
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SAT-452
Macf1 Facilitates Nuclear Translocation of SMAD7 to Promote Bone 
Formation *Fan Zhao1, Xiaoli Ma1, Wuxia Qiu1, Pai Wang1, Zhihao Chen1, 
Ru Zhang1, Peihong su1, Jianhua Ma1, Dijie Li1, Chong Yin1, Yan Zhang1, Lei 
Chen1, Chaofei Yang1, Siyu Li1, Ye Tian1, Xiao Lin1, Lifang Hu1, Airong Qian1, 
Ge Zhang2. 1Lab for Bone Metabolism, Key Lab for Space Biosciences and 
Biotechnology, School of Life Sciences, Northwestern Polytechnical University, 
Xi’an, Shaanxi 710072, China, China, 2Northwestern Polytechnical University - 
Hong Kong Baptist University Joint Research Centre for Translational Medicine 
on Musculoskeletal Health in Space, Xi’an, Shaanxi 710072, China, Hong Kong

The microtubule-actin cross-linking factor 1 (MACF1) is one of the two mammali-
an spectraplakins that interacts with the cytoskeleton. As a giant crosslinker (~ 620 KD), 
MACF1 has the ability to bind to actin filaments with its N-terminal calponin homology 
(CH) domain, and interacts with microtubule filaments with the C-terminal GAR/GSRA 
domain. Analysis of these evidences show that MACF1 is vitally important for normal cells 
to proliferate, polarize and differentiate, and reduction or depletion of MACF1 would in-
crease risks for degenerative diseases such as inflammatory colitis and Parkinson’s disease; 
but there’re also studies that show overexpressed level of MACF1 during tumorigenesis, 
indicating a dominating, but complicated role of MACF1 in cellular function.However, the 
function of MACF1 is less understood in bones. As an ubiquitously expressed gene, Macf1 
is especially highly abundant in bones. Our earlier in vitro data showed that knockdown of 
MACF1 in MC3T3-E1 cells inhibited osteoblast differentiation and suppressed β-catenin/
TCF1-Runx2 signaling. In addition, femoral expression of the Macf1 gene is significantly 
lower in osteoporotic mice, and is also negatively correlated to the age of mice (unpublished 
data), suggesting that MACF1 is closely related to the development and formation of bones. 
Thus, it has been important to understand the effects of MACF1 on the development and 
formation of bones. In the present study, we unveiled key roles of MACF1 in osteogenic 
differentiation and bone formation in vivo. By conditional gene targeting to delete MACF1 
specifically in the mesenchymal stem cells (MSCs), we observed in bones of the MACF1 de-
ficient mice obvious ossification retardation and bone loss, which we traced to disorganized 
cytoskeleton and decreased osteogenic differentiation capability in MSCs. Further, we show 
that MACF1 facilitates nucleus translocation of SMAD7 to initiate downstream transcrip-
tion in MSCs. By coupling the results obtained, we have identified key roles of MACF1 in 
maintaining osteogenic differentiation and bone formation, and advanced the potential for 
exploiting MACF1 to a therapeutic advantage.
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SAT-455
Expression of TRAF3 by mature osteoblasts protects mice from age- and 
menopausal-related osteoporosis *Gengyang Shen1, Rong Duan1, Jinbo Li1, 
Lianping Xing1, Brendan Boyce1, Zhenqiang Yao1. 1University of Rochester 
Medical Center, United States

Osteoporosis is caused by increased resorption and reduced bone formation. TRAF3 
not only inhibits NF-κB signaling to limit osteoclast formation directly and indirectly by 
inhibiting RANKL production by mesenchymal progenitor cells (MPCs), but it also main-
tains MSC differentiation into osteoblasts (OBs) by limiting GSK-3β-induced β-catenin 
degradation. However, the role of TRAF3 in mature OBs is unknown. We generated mice 
with TRAF3 conditional knockout (cKO) in mature OBs by crossing TRAF3fl/fl with osteo-
calcin-cre mice. We found that male cKO mice develop early onset osteoporosis by 8-m-old 
(BV/TV 10+/-2 vs 20+/-5% in WT control, p<0.01), but not female mice (BV/TV 17+/-5 vs 
15+/-3% in WT). Consistent with this, bone marrow stromal cells (BMSCs) from male cKO 
mice had reduced ALP+ cell colony formation (22+/-3 vs 57+/-5 mm2 in control, p‹0.05), 
but not from female cKO mice (39+/-3 vs 41+/-7 mm2 in control). Male BMSCs had re-
duced Runx2 expression (0.2 fold) and increased RelA expression (2.1 fold). Consistent 
with this, knock-down of RelA in male cKO BMSCs increased Runx2 mRNA expression 
by 11-fold vs scrambled shRNA. Interestingly, estrogen (E2) increased OB differentiation 
from male cKO BMSCs more potently (4-fold vs vehicle) than from WT cells (1.4-fold vs 
vehicle), associated with increased nuclear E2 receptor-α and Runx2 while decreased RelA 
expression by cKO MPCs. Importantly, ovariectomy (OVX) markedly reduced TRAF3 pro-
tein levels in bone from WT mice because active TGFβ1 released during resorption induc-
es TRAF3 ubiquitin-mediated degradation, and significantly reduced vertebral BV/TV in 
3-m-old female cKO (17+/-2 vs 21+/-2% in sham, p‹0.05), but not in WT mice (21+/-1 vs 
23+/-2% in sham) after 2 weeks, although severe osteoporosis occurred in both WT (BV/TV 
18+/-2%) and cKO (BV/TV 15+/-2%) mice after 5-weeks. In summary, 1) TRAF3 cKO in 
mature OBs leads to early onset osteoporosis in male, but not female mice; 2) BMSCs from 
male, but not female TRAF3 cKO mice have reduced ALP+ OB differentiation associated 
with reduced Runx2 and increased RelA expression, while knock-down of RelA increased 
Runx2 expression in male cKO BMSCs; 3) E2 strongly stimulates OB differentiation from 
male TRAF3 cKO BMSCs associated with reduced RelA and increased Runx2 expression; 
4) Lack of TRAF3 in mature OBs in female mice accelerates OVX-induced osteoporosis. 
We conclude that prevention of TRAF3 degradation could be a novel strategy to treat and 
prevent age- and menopausal-related osteoporosis.

Disclosures: Gengyang Shen, None

SAT-456
PGC-1α Deletion in Osteoblasts Causes Bone Loss through Inducing 
Mitochondrial Oxidative Stress *Lige Song1, Yuhua Wen2, Huijuan Li2, Xiaoya 
Zhang2, Peipei Liu2, Jing Ma2. 1Tongji Hospital, Tongji University School of 
Medicien, China, 2Tongji Hospital, Tongji University School of Medicine, China

Osteoporosis and its related fractures have become a big burden for our society, es-
pecially with the aging of the population. However, the current anti-osteoporotic drugs are 
unsatisfactory because of their side effects or limited time of use. Thus it is important for 
us to explore the pathogenesis of osteoporosis in order to find new clues for preventing 
and treating osteoporosis. To compare the gene expression difference in osteoblasts between 
the senile and young individuals, the osteoblasts were isolated from cancellous bones of 
the femoral heads which were scrapped during operation because of fragile or traumatic 
transcervical fractures in the senile (more than 70 years old) or young patients, and gene 
analysis was conducted from the extracted mRNA. Data showed that peroxisome prolifer-
ator-activated receptor gamma coactivator-1α (PGC-1α) expression decreased 50% in the 
osteoblasts from young patients comparing to the old patients. To further explore the role of 
PGC-1α in osteoblasts on bone remodeling, osteocalcin-cre mice were mate with PGC-1α 
flox/flox mice, then quantitative micro-CT, HE staining and bone histomorphometry were 
conducted on tibia and vertebra of PGC-1α deletion (PGC-1α KO) and the control (CON) 
mice. Data from micro-CT showed that bone mineral density (BMD, g/cm3) of the vertebra 
decreased in PGC-1α KO mice comparing to CON mice (0.221±0.072 vs 0.285±0.087), 
companied with decreased bone volume (BV/TV, %)(15.33±2.12 vs 25.57±3.21), decreased 
trabecular bone thickness (Tb.Th, mm) (0.047±0.008 vs 0.057±0.012), decreased trabec-
ular number (Tb.N, 1/mm) (3.24±0.78 vs 4.52±1.08) and increased trabecular space (Tb.
Sp, mm) (0.157±0.018 vs 0.146±0.014). Trabecular bone in tibia has the similar change to 
vertebra, and the cortical bone in tibia has decreased BMD(1.167±0.032 vs 1.265±0.077) 
and BV/TV(4.96±1.12 vs 12.99±4.34). Bone histomorphometry showed bone formation rate 
per bone surface decreased and bone resorption by TRAP staining increased in PGC-1α KO 
mice comparing to CON mice. We further detected the differentiation of PGC-1α knock out 
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osteoblasts and found that the early stage of differentiation did not change (ALP staining) but 
the mineralization (alizarin red staining) decreased in PGC-1α KO osetoblasts comparing to 
CON osteoblasts. To understand the underlying mechanisms of impaired bone remodeling of 
PGC-1α KO mice, mitochondrial functions (oxidative phosphorylation, Kreb’s circle, oxida-
tive stress) were detected in PGC-1α KO and CON mice. The results showed that the level 
of superoxide radical increased and the expression of superoxide dismutase 2 decreased in 
PGC-1α KO osteoblasts comparing to the control osteoblasts. In conclusion, PGC-1α in ma-
ture osteoblasts can influence bone remodeling by regulating bone mineralization and bone 
resorption possibly through mitochondrial oxidative stress level.

Disclosures: Lige Song, None

SAT-457
The epigentic basis for bone development and homeostais: the role of 
Vitamin C *Roman Thaler1, Farzaneh Khani1, Xianhu Zhou1, Oksana Pichurin1, 
Chris Paradise1, Amel Dudakovic1, Andre van Wijnen1, Jian Zhong2, Jeong-
Heon Lee2, Tamas Ordog2, Eleftherios Paschalis3, Klaus Klaushofer3, David 
Deyle4. 1Departments of Orthopedics, Mayo Clinic, United States, 2Epigenomics 
Program, Center for Individualized Medicine, Mayo Clinic, United States, 
3Ludwig Boltzmann Institute of Osteology at the Hanusch Hospital of WGKK 
and AUVA Trauma Centre Meidling, 1st Medical Department, Hanusch Hospital, 
Vienna, Austria, Austria, 4Department of Medical Genetics, Mayo Clinic, United 
States

Bone formation requires Vitamin C because loss of this micronutrient causes scurvy 
and skeletal deterioration. Loss of Vitamin C is expected to compromise matrix-integrity 
by reducing hydroxylation of prolines that mediate collagen maturation and cross-linking. 
However, using RNA-seq analysis, we show that Vitamin C depletion precludes osteogen-
ic differentiation by preventing the sustained expression of osteoblast-related transcription 
factors, extracellular matrix genes and osteocyte biomarkers that are collectively required 
for bone formation. Functional epigenomic analyses of bone established that Vitamin C defi-
ciency increases both DNA and histone methylation. Systematic loss-of-function RNA inter-
ference screens in osteoblasts and osteocytes reveal that several tens of Vitamin C dependent 
DNA and histone hydroxylases, which support demethylation of DNA and histone proteins, 
are necessary for normal osteoblastic differentiation. However, active DNA demethylation 
marks (5-hydroxylation-methylcytosine, 5hmC) are particularly sensitive to Vitamin C in 
bone tissue and are strongly reduced in bone after Vitamin C deprivation. We found 5hmC 
marks to be concentrated around transcriptional start sites and gene bodies of bone-relat-
ed genes, but also in distal enhancer type regions which are known to have critical roles 
in tissue development and differentiation. Furthermore, Vitamin C dependent 5hmC marks 
strongly correlate with the expression of bone specific genes. Thus, our studies establish a 
new epigenetic role for Vitamin C in bone defining this Vitamin as a principal epigenetic 
factor for bone development and homeostasis.

Disclosures: Roman Thaler, None
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miR-196b-5p regulates osteogenic and adipogenic differentiation of 
mesenchymal progenitor cells and contributes to bone homeostasis by 
targeting semaphorin 3A *Yan Xie1, Yaru Shi2, Lijie Tian2, Yi Wang2, Baoli 
Wang3. 1first author, China, 2co-author, China, 3corresponding author, China

Objective: MicroRNAs play critical roles in many cellular processes. This study was 
done to investigate the role of miR-196b-5p in the differentiaion of mesenchymal progenitor 
cells and bone homeostasis and to explore the mechanism involved.Methods: The expres-
sion levels of miR-196b-5p were studied in mouse marrow stromal progenitor cells under-
going osteogenic and adipogenic differentiation. The role of miR-196b-5p in the differen-
tiation and the mechanism were investigated. Osteoblast-specific miR-196b-5p transgenic 
mice were made and the phenotypes were examined.Results: miR-196b-5p expression was 
decreased in marrow stromal progenitor cells during osteogenesis and increased during 
adipogenesis. Supplementing miR-196b-5p in the progenitor cells suppressed osteogenic 
differentiation, as revealed by attenuated alkaline phosphatase (ALP) staining and decreased 
expression levels of osteogenic factors such as Runx2, osterix and ALP, etc. By contrast, 
supplementing miR-196b-5p induced adipogenic differentiation, as revealed by enhanced 
oil-red O staining and increased expression levels of adipogenic factors such as peroxisome 
proliferator-activated receptor γ (PPARγ), CCAAT/enhancer binding protein α (C/EBPα) 
and fatty acid binding protein 4 (FABP4), etc. Conversely, inhibition of the endogenous 
miR-196b-5p induced osteogenic differentiation and suppressed adipogenic differentiation 
of the progenitor cells. Semaphorin 3A (SEMA3A), a recently identified regulator of osteo-
genesis, was demonstrated to be a direct target of miR-196b-5p and could attenuate the effect 
of miR-196b-5p on osteogenic and adipogenic differentiation. Furthermore, miR-196b-5p 
transgenic mice were generated in which miR-196b-5p was overexpressed under the control 
of the 2.3 kb Col1a1 promoter. μCT evaluation revealed significant bone loss in 6-month-old 

transgenic mice as compared with their wild-type littermates, as evidenced by decreased 
trabecular bone volume fraction (BV/TV), trabecular number (Tb.N) and cortical thickness, 
and increased trabecular separation (Tb.Sp). The expression levels of SEMA3A was de-
creased in the calvarial osteoblasts of the transgenic mice.Conclusions: We have for the first 
time demonstrated the role of miR-196b-5p in osteogenic and adipogenic differentiation of 
progenitor cells and bone homeostasis and elucidated the mechanism involved. It highlights 
the potential of miR-196b-5p as a therapeutical target of metabolic bone deseases such as 
osteoporosis.

Disclosures: Yan Xie, None

SAT-460
Plasticity of Osteoblasts and Their Adipogenic Potential Dissected by 
Single-cell RNA-sequencing *Hirotaka Yoshioka1, Masashi Nakano2, 
Tomoko Minamizaki2, Katsuyuki Kozai2, Yuji Yoshiko2. 1School of Medicine, 
International University of Health and Welfare, Japan, 2Hiroshima University 
Graduate School of Biomedical and Health Sciences, Japan

In certain metabolic bone diseases such as age-related osteoporosis, bone loss is often 
accompanied by an increase in marrow adipose tissue. This can be caused by the imbalance 
between osteogenesis and adipogenesis. We previously showed single-cell transcriptome 
analysis of 90 Venus+ cells isolated from 2.3 kb Col1a1 promoter-driven Venus reporter 
mice and coexpression of osteoblast and adipocyte marker genes. We also showed that 
Venus+ cells transdifferentiate into adipocytes in in vitro (2017 ASBMR). These findings 
suggest that a fate switch from osteoblasts to adipocytes is also involved in bone marrow ad-
iposity. To expand these analyses, we performed single-cell RNA-sequencing of additional 
181 Venus+ cells (total 271 cells). In addition, we analyzed whether osteoblasts can trans-
differentiate into adipocytes in vivo. All single cells analyzed expressed osteoblast markers. 
Unsupervised hierarchical clustering categorized Venus+ cells into two clusters, with either 
expressing the stem cell/progenitor markers Cd34 and Cxcl12 (Cluster 1) or not (Cluster 2). 
Gene ontology analysis revealed that the cell adhesion and cell migration were related to 
Cluster 1 and skeletal system development was related to Cluster 2. The reconstruction of 
pseudotime trajectory by Monocle showed a binary tree structure. Based on the expression 
profiles, this trajectory may reflect the differentiation process in which a bifurcation event 
stemmed from Cluster 1 giving rise to Cluster 2 on separate branches. The ordered cells 
along one of these branches showed the strong expression of early osteocyte markers such as 
Dmp1 and Phex, indicating the differentiation trajectory toward osteocytes. Venus reporter 
mice were fed a high fat diet with rosiglitazone, a synthetic ligand of PPARγ, for 10 or 20 
days to increase marrow adipocytes. Immunohistochemical analysis of femurs identified a 
small number of Venus+ cells that coexpressed the adipocyte marker PLIN1. Thus, our sin-
gle-cell transcriptome analysis shows uncovered plasticity and heterogeneity of osteoblasts. 
Taken together, our findings strongly suggest that a part of osteoblasts can transdifferentiate 
into adipocytes.

Disclosures: Hirotaka Yoshioka, None
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SAT-507
L-Plastin Deficiency Produces Increased Trabecular Bone Due to reduced 
osteoclast function *Meenakshi Chellaiah1, Hanan Alijohani1, Megan Moorer2, 
Sunipa Majumdar3, Sharon Morley4, Vanessa Yingling5, Joseph Stains6. 
1Department of Oncology and Diagnostic Sciences, School of Dentistry, 
University of Maryland, United States, 2Department of Orthopedics, University 
of Maryland School of Medicine, United States, 3Department of Oncology and 
Diagnostic Sciences, School of Dentistry, University of Maryland, , United States, 
43Department of Pediatrics, Division of Infectious Diseases, and Department of 
Pathology and Immunology, Washington University School of Medicine, United 
States, 5Department of Kinesiology, California State University, United States, 
6Department of Orthopaedics, University of Maryland School of Medicine, 
United States

Several actin-binding proteins are involved in the cytoskeletal organization during cell 
adhesion, migration, and resorption of osteoclasts. Knowledge of the formation of mature 
sealing rings remains limited. We have previously shown that cyclical modifications in pro-
tein and phosphorylation levels of L-plastin (LPL) and cortactin match with time-dependent 
alterations in the organization of actin cytoskeleton in osteoclasts subjected to bone resorp-
tion. Phosphorylation of LPL on Ser5 and Ser7 aa residues regulates the assembly of nascent 
sealing zones (NSZs)) at the early stage of sealing ring formation by TNFalpha (TNF-α) 
signaling independent of integrin αvβ3 signaling. Osteoclasts from LPL knockout (LPL-/-) 
mice failed to demonstrate either NSZs or sealing rings. Hence, they are hyporesorptive in 
vitro. LPL deficiency did not affect podosome formation or adhesion of osteoclasts in vitro 
on glass cover slips or in vivo on bone surfaces. Histomorphometry analyses demonstrated 
the following in LPL-/-mice as compared with wildtype mice at 8 and 12 weeks of age: a) 
a decrease in eroded perimeters; b) an increase in trabecular number and thickness; c) a 
decrease in trabecular spacing; d) no change in bone formation by osteoblasts. A decrease in 
eroded perimeters suggests that osteoclast function is attenuated. Micro-CT analyses con-
firmed a marked increase in trabecular bone mass consistent with osteopetrosis phenotype. 
However, a decrease in cortical bone thickness was observed in 12 weeks old LPL-/- fe-
male mice. Despite a decrease in cortical bone thickness, there was no significant change 
in periosteal measures and no difference in mechanical strength at the mid cortical sites in 
both the femur and tibia of 12 weeks old female mice. Trabecular bones are the reservoir 
for bodily calcium. Serum calcium levels remains the same in LPL-/- and WT mice. It is 
not known whether cortical bone resorption is an attempt to compensate for a decrease in 
trabecular bone resorption to maintain serum levels. Our studies suggest that LPL deficiency 
roots abnormalities in osteoclast functions at trabecular and cortical region of long bones. 
LPL-dependent and -independent mechanisms of actin assembly occurs at the metaphyseal 
and endochondral regions of long bones, respectively. It is crucial to identify whether there 
is any compensatory mechanism that could be present in the cortical region for the observed 
bone loss.

Disclosures: Meenakshi Chellaiah, None

SAT-508
See Friday Plenary Number FRI-508

SAT-509
See Friday Plenary Number FRI-509

SAT-510
See Friday Plenary Number FRI-510

SAT-511
Comprehensive Analysis of Osteoclastogenic Proteome Reshaping 
Reveals a Novel Regulator of Osteoclast Differentiation and Function 
*Maria Materozzi1, Luigi Gennari1, Cecilia Facchi2, Massimo Resnati2, Enrico 
Milan2, Simone Cenci2. 1Department of Medicine, Surgery and Neurosciences, 
University of Siena, Italy, 2Unit of Age Related Diseases, Division of Genetics 
and Cell Biology, San Raffaele Scientific institute , Italy

Osteoclasts (OCs) are unique bone marrow monocyte (BMM)-derived syncytia en-
suring skeletal homeostasis through regulated bone resorption. We deployed two unbiased 
approaches to comprehensively characterize the proteome reshaping of osteoclastogenesis 
in order to identify new regulatory mechanisms and putative targets for skeletal disorders. 
We compared the proteome of mouse purified BMMs and BMM-generated OCs through 
stable isotope labelling with amino acids in cell culture (SILAC)-based quantitative com-
parative proteomics, subsequently validated by label-free mass spectrometry quantification. 
Both approaches identified established OC markers (e.g. TRAP and cathepsin K) among 
the proteins most upregulated in mature OCs, validating our strategy. Proteome analysis by 
cellular compartment demonstrated reorganization of specific organelles upon OCgenesis, 
including lysosomal reshaping and increased mitochondrial mass, accounted for by higher 
expression of enzymes of the TCA cycle and oxidative phosphorylation. Moreover, both 
proteomic analyses concordantly identified proteins differentially expressed upon OCgene-
sis, previously not associated with OC identity and function. These included ubiquitin (Ub) 
carboxy-terminal hydrolase L1 (UCHL1), a deubiquitinating enzyme and key component 
of the Ub proteasome system (UPS) required for axonal integrity, previously implicated in 
neurodegeneration. UCHL1 was ~9 times more abundant by SILAC in OCs as compared 
to BMMs. Quantitative RT-PCR and immunoblotting analyses revealed a significant rise 
of UCHL1 transcript and protein expression (4-fold and >10-fold, respectively) early in 
OCgenesis (3 days post RANKL). Attesting to a relevant role of UCHL1 in OC differentia-
tion, pharmacologic and genetic inhibition by short hairpin knockdown of UCHL1 potently 
suppressed OC differentiation and resorptive activity in vitro. Moreover, UCHL1 silencing 
significantly suppressed mRNA levels of NFATc1 and its major transcriptional targets. Over-
all, our work: i) offers a powerful strategy for the identification of novel regulators of OC 
activity; ii) uncovers the coordinated reorganization of organelle composition and metabolic 
activities upon OC differentiation; and iii) reveals a previously unrecognized key role of the 
UPS component, UCHL1 in OCgenic signaling and OC function.

Disclosures: Maria Materozzi, None

SAT-512
CTLA4-Ig directly inhibited osteoclastogenesis by interfering with 
intracellular calcium oscillations in bone marrow macrophages *Hiroyuki 
Okada1, Hiroshi Kajiya2, Shunichi Sudo2, Masashi Shin2, Fujio Okamoto2, Koji 
Okabe2, Yasunori Omata3, Takumi Matsumoto3, Jun Hirose3, Sakae Tanaka3, Taku 
Saito4, Takeshi Miyamoto5. 1Department of Orthopaedic Surgery, the University 
of Tokyo, Japan, 2Department of Physiological Science and Molecular Biology, 
Fukuoka Dental College, Japan, 3Department of Orthopedic Surgery, The 
University of Tokyo, Japan, 4Department of Orthopaedic Surgery, The University 
of Tokyo, Japan, 5*1 Department of Orthopedics, Keio University School of 
Medicine, *2 Department of Orthopaedic Surgery, Kumamoto University, Japan

[ Background ] CTLA4-Ig (cytotoxic T-lymphocyte antigen 4-Ig; abatacept®) is a bi-
ologic drug for rheumatoid arthritis. CTLA4 binds to the CD80/86 complex of antigen-pre-
senting cells, and blocks the activation of T cells. Previous reports showed that CTLA4-Ig 
directly inhibited osteoclast differentiation, the whole inhibitory mechanism of CTLA4-Ig 
for osteoclast differentiation remained unclear. [ Methods ] Bone marrow macrophages 
(BMMs) from wild-type mice were cultured with M-CSF and RANKL with or without the 
recombinant mouse chimera CTLA4-Ig. Intracellular calcium oscillations of BMMs with 
RANKL were detected by staining with calcium indicator Fura-2 immediately after admin-
istration of CTLA4-Ig or after one-day treatment. Calcium oscillations were also analyzed 
using Fc receptor gamma (FcRγ)-deficient BMMs. Lipopolysaccharide (LPS)-induced cal-
varian osteolysis model was used to examine the effect of CTLA4-Ig on osteoclastogenesis 
in vivo. [ Results ] CTLA4-Ig inhibited osteoclast differentiation and reduced the expression 
of the nuclear factor of activated T cells NFATc1 in BMMs in vitro. Calcium oscillations in 
BMMs were suppressed by CTLA4-Ig both immediately after administration and after one 
day of treatment. CTLA4-Ig did not affect osteoclastogenesis and did not cause remarkable 
changes in calcium oscillations in FcRγ-deficient BMMs. In vivo CTLA4-Ig diminished 
LPS-induced calvarian bone absorption area in wild-type mice, but did not in FcRγ-deficient 
mice. [ Conclusion ] CTLA4-Ig inhibited intracellular calcium oscillations via FcRγ and 
down-regulated NFATc1expression in BMMs.

Disclosures: Hiroyuki Okada, None
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Nrf2-Mediated Negative Regulation of MYC in Osteoclastogenesis *Peter 
S. Park1, Kaichi Kaneko1, Seyeon Bae1, Kyung-Hyun Park-Min1. 1Hospital for 
Special Surgery, United States

One of the causes of common but devastating bone disorders such as osteoporosis is the 
overactivated, bone-resorbing osteoclasts. Pharmacologically obstructing molecular path-
ways that fuel their growth has been a promising approach to alleviating bone diseases, but 
there remains room for improvement in mitigating drug side effects and enhancing target 
specificity. Recently, we demonstrated the crucial role of c-Myc (MYC) in driving osteoclast 
differentiation by activating the master regulator of osteoclastogenesis, Nuclear Factor of 
Activated T-Cells 1 and governing metabolic reprogramming via estrogen-related receptor 
alpha. Despite these advances in the knowledge of downstream effectors of MYC, its upreg-
ulators during osteoclast formation have not been well characterized. In this study, we have 
identified a novel upstream regulator of MYC, Nuclear factor erythroid-derived 2 (Nrf2), 
a transcription factor known to coordinate the expression of phase II antioxidant enzymes 
and regulate intracellular reactive oxygen species (ROS). Nrf2 deficiency leads to enhanced 
osteoclast formation, and we discovered that both mRNA and protein levels of MYC were 
markedly higher in Nrf2-null cells compared to those in controls, suggesting that Nrf2 neg-
atively regulates MYC during osteoclastogenesis. To test if Nrf2 is an upstream regulator 
of MYC in osteoclasts, we generated Nrf2 -/- Mycfl/fl LysM-Cre mice by crossing myeloid 
specific deficient MYC mice (Mycfl/fl LysM-Cre) with Nrf2 knockout mice. Intriguingly, 
knocking down MYC completely nullified the osteoclast promoting effect of Nrf2 deficien-
cy, whereas Nrf2 deficiency failed to rescue the osteopetrotic phenotype of MYC deficiency. 
Our data further indicate that Nrf2 suppresses MYC independently of its role as a redox 
regulator or of ROS, and the treatment of cells with N-acetyl cysteine only marginally af-
fected the early induction of MYC. Thus, in contrast to the popular view that Nrf2 suppresses 
osteoclastogenesis by eliminating ROS, we newly discovered that Nrf2 regulates osteoclas-
togenesis by transcriptional repression of MYC. This novel Nrf2-MYC axis is instrumental 
for the fine-tuning of osteoclast formation and adds on to its complex mechanism, providing 
a threshold for inhibiting liberal activation. To our knowledge, we are the first to report the 
role of Nrf2 as a suppressor of MYC expression in osteoclasts and propose a ROS-indepen-
dent mechanism by which Nrf2 negatively regulates osteoclastogenesis.

Disclosures: Peter S. Park, None
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SAT-516
TAK1 inhibition effectively alleviates joint inflammation as well as bone 
destruction in rheumatoid arthritis: Suppression of NLRP3 inflammasome-
mediated inflammation and osteoclastic bone resorption. *Hirofumi 
Tenshin1,3, Masahiro Hiasa1,3, Mohannad Ashtar1,3, Kotaro Tanimoto1,3, Eiji 
Tanaka1,3, Jumpei Teramachi2, Asuka Oda4,5, Masami Iwasa4,5, Ariunzaya Bat-
Erdene4,5, Takeshi Harada4,5, Masahiro Abe4,5, Itsuro Endo6, Toshio Matsumoto7. 
1Department of Orthodontics and Dentofacial Orthopedics, Institute of Biomedical 
Sciences, Tokushima University Graduate School, Japan, 2Department of Tissue 
Regeneration, Institute of Biomedical Sciences, Tokushima University Graduate 
School, Japan, Japan, 3Department of Orthodontics and Dentofacial Orthopedics, 
Institute of Biomedical Sciences, Tokushima University Graduate School, Syrian 
Arab Republic, 4Department of Hematology, Endocrinology and Metabolism, 
Institute of Biomedical Sciences, Tokushima University Graduate School, 
Japan, 5Department of Hematology, Endocrinology and Metabolism, Institute 
of Biomedical Sciences, Tokushima University Graduate School, Mongolia, 
6Department of Chronomedicine, Institute of Biomedical Sciences, Tokushima 
University Graduate School, Japan, 7Fujii Memorial Institute of Medical 
Sciences, Tokushima University, Japan

Clinical application of biologics, such as inhibitors against IL-6 or TNF-a, has im-
proved the therapeutic outcome of rheumatoid arthritis (RA). However, some patients show 
joint inflammation refractory with these biologics, and bone destruction in joints is not im-
proved by these agents. Aberrant NLRP3 inflammasome activation has been demonstrated 
in RA, which may cause the debilitating inflammation and bone destruction. TGF-β acti-
vated kinase-1 (TAK1) mediates a wide range of inflammatory processes, including acti-
vation of NF-κB and the MAP kinase. To develop novel modalities to effectively suppress 
both inflammation and bone destruction refractory to currently available biologics in RA, 
we explored the efficacy of TAK1 inhibition on joint inflammation and bone destruction 
in collagen-induced arthritis (CIA) as a mouse model for RA. Treatment with the TAK1 
inhibitor LLZ1640-2 substantially alleviated pain as well as inflammatory scores in joints 

in CIA mice. Histological analyses showed that LLZ suppressed synovial hypertrophy and 
pannus formation, and reduced osteoclast numbers on bone surface in their joints. Although 
NLRP3 as well as RANK ligand expression in synovial tissues and serum IL-1β levels were 
increased in untreated CIA mice, the TAK1 inhibition markedly suppressed these changes. 
LLZ1640-2 or TAK1 gene silencing almost completely suppressed NLRP3 and pro-IL-1β 
induction upon stimulation with lipopolysaccharide, a TLR4 agonist, and subsequent IL-1β 
production and caspase-1 activation by ATP in bone marrow macrophages (BMMs) iso-
lated from CIA mice. Besides suppression of the IL-1β production by BMMs, the TAK1 
inhibition downregulated IL-1β-induced RANKL mRNA expression in synovial fibroblasts 
in vitro, and suppressed osteoclast differentiation from BMMs in cocultures with the syno-
vial fibroblasts. Furthermore, RANK ligand induced phosphorylation of TAK1 in BMMs or 
RAW264.7 preosteoclastic cells; however, LLZ1640-2 abolished the TAK1 phosphorylation 
and suppressed their osteoclastic differentiation by RANK ligand. From these results, TAK1 
inhibition can effectively block NLRP3 inflammasome-mediated inflammation, and RANK 
ligand expression and osteoclastic bone resorption. Therefore, TAK1 inhibition may become 
a novel treatment strategy targeting inflammasome priming and activation while suppressing 
inflammation through activation of NF-κB and the MAP kinase by IL-6 and TNF-a to effec-
tively alleviate inflammation as well as joint destruction in RA.

Disclosures: Hirofumi Tenshin, None

SAT-517
Novel Insights into the SHP2’s Regulation of Osteoclastogenesis and Skeletal 
Remodeling *Jiayu Wei1, Lijun Wang2, Jiahui Huang2, Ryan Sperratore2, 
Douglas Moore2, Wentian Yang2. 1Department of Nutrition and Food Safety, 
School of Public Health, School of Medicine, Zhejiang University, Hangzhou 
310058, China. Department of Orthopaedics, Rhode Island Hospital and 
Brown University Alpert Medical School, Providence, RI 02903, United States, 
2Department of Orthopaedics, Rhode Island Hospital and Brown University 
Alpert Medical School, Providence, RI 02903, United States

SHP2, encoded by PTPN11, is a widely expressed protein tyrosine phosphatase1. Pre-
vious studies using bone marrow-derived macrophages (BMM) suggested a critical role of 
SHP2 in osteoclastogenesis;2,3 however, little is known about the cellular and molecular 
mechanisms behind. By taking tissue-specific SHP2 ablation and BioID approaches, we 
report here that SHP2 is a key regulator of osteoclastogenesis, acting by promoting the fu-
sion of preosteoclasts and by modifying the RANKL-NFATc1 signaling.Transgenic mice 
in which SHP2 was ablated in osteoclasts (OCs) and their precursors were generated by 
crossing Ptpn11 floxed mice to Tg(Ctsk-Cre) and Tg(LysM-Cre) mice, respectively. SHP2 
sufficient and deficient BMM were isolated from mice and cultured as described4. In vitro 
OC differentiation was carried out as described4. A novel BioID system that allows the 
identification of SHP2 proximal and interacting proteins was constructed by fusing an E. 
coli biotin protein ligase to SHP25. Affinity purification of biotinylated proteins, mass spec-
trometry, and radiographic analysis were performed as described5.Mice lacking SHP2 in 
OC precursors (LysM+) and mature OCs (Ctsk+), compared to controls, were osteopetrotic; 
manifesting a short stature, an increase of BV/TV, Tb. N, and a decrease of Tb.Th. and Tb.S.. 
TRAP staining revealed a marked reduction of OCs in vitro and in vivo. Further mechanis-
tical studies showed that SHP2 deletion in OC precursors compromised the expression of 
RANKL-evoked osteoclastic genes and impaired the fusion of preosteoclasts. This defective 
osteoclastogenesis can be rescued by the overexpression of Nfatc1 in SHP2-/- BMM, sug-
gesting that SHP2 regulates osteoclastogenesis in part through Nfatc1. To further dissect 
how SHP2 modifies the osteoclastgenic programs, Raw264.7 cells were retrovirally infected 
to express BioID2-SHP2 and BioID2-SH2(N+C). Biotinylated proteins that were proximal 
to SHP2 was enriched by Avidin-Agrose beads and identified by Mass Spectrometry. These 
newly identified proteins are under characterization. In summary, our study uncovered a 
key role of SHP2 in osteoclastogenesis by influencing the fusion of preosteoclasts and by 
modifying the RANK-evoked NFATc1 signaling.References1.Grossmann K.S., et al. Adv.
Cancer. Res. 106,53-89. 2. Asagiri M., et al. Bone. 40, 251–264. 3. Wada T., et al. Nat. Med. 
11,394-399. 4. Takeshita S., et al. Nat. Med. 8,943-949. 5. Roux KJ., et al. Curr Protoc Pro-
tein Sci.91, 19.23.1-19.23.15.
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SAT-520
Cinacalcet hydrochloride improves bone disorder in chronic kidney disease 
by regulating osteoclast endoplasmic reticulum stress and autophagy *Hui-
Wen Chiu 1,3, Kuo-Cheng Lu1,4, Yung-Ho Hsu1-3, MaIi-Szu Wu1-3, Jia-Fuh Shyu5, 
Yuh-Feng Lin1-3, Cai-Mei Zheng1-3.  1Graduate Institute of Clinical Medicine, 
College of Medicine, Taipei Medical University, Taipei, Taiwan, 2Division of 
Nephrology, Department of Internal Medicine, School of Medicine, Taipei 
Medical University, Taipei, Taiwan, 3Division of Nephrology, Department of 
Internal Medicine, Shuang Ho Hospital, Taipei Medical University, Taipei, 
Taiwan, 4Division of Nephrology, Department of Medicine, Fu Jen Catholic 
University Hospital, School of Medicine, Fu Jen Catholic University, New Taipei 
City, Taiwan, 5Division of Nephrology, Department of Medicine, Tri-Service 
General Hospital, National Defense Medical Center, Taipei, Taiwan

Background: Abnormalities in osteoclastic endoplasmic reticulum stress and autophagy 
has been implicated in pathogenesis of osteoporosis and bone fragility. Cinacalcet improves 
the bone strength and bone mineral density in chronic kidney disease (CKD) mice through 
increasing cortical bone thickness and decreasing cortical bone porosity. In molecular level, 
cinacalcet inhibits the osteoclast survival and decreased tartrate-resistant acid phosphatase 
(TRAP) activity. In this study, we explore the influence of cinacalcet on osteoclast ER stress 
and autophagy. Methods: GEO database on macrophages cultured in M-CSF for 6 days was 
obtained by total RNA isolated from bone tissues and bone marrow cells using TRIzol re-
agent. cDNA was synthesized and amplified using TaqMan Gene Expression Assay primer/
probe sets for mRNAs and EagleTaq Master Mix. Method of immunofluorescence staining 
was used to analyze the performance of indicator protein for autophagy, LC3. Annexin-V 
was used to analyze the changes of early apoptosis in control and treated RAW 264.7 os-
teoclasts. ER stress was detected by adding ER-Tracker Blue-White DPX probe to the cells. 
Microscopic images were collected using the fluorescence microscope. CKD mice with or 
without treatment with cinacalcet were used in vivo animal study. Bone micro-CT and three-
point bending tests were used to quantify and quality the bones. Results: ER stress proteins 
ERN1, EIF2AK3, EIF2S1, ATF4, and autophagy proteins BECN1 and ATG5 related mRNA 
were increased within macrophages cultured by m-CSF, which revealed the important role 
of ER stress and autophagy in osteoclast differentiation. Cinacalcet decreased TRAP activity 
in RAW 264.7 osteoclasts. Furthermore, treatment with cinacalcet inhibited the osteoclast 
autophagy proteins and ER stress proteins in RAW 264.7 osteoclasts. Conclusion: Cinacal-
cet improves bone status in CKD mice probably through direct regulation of osteoclast ER 
stress and autophagy.

Disclosures: Hui-Wen Chiu, None
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SAT-562
Mechanical Loading-induced Changes in the Sclerostin Distribution around 
Osteocytes *Ryuta Osumi1, Yoshihito Ishihara1, Naoya Odagaki1, Ziyi Wang2, 
Hiroshi Kamioka2, Tadahiro Iimura3. 1Department of Orthodontics, Okayama 
University Hospital, Japan, 2Department of Orthodontics, Okayama University 
Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences, Japan, 
3Department of Pharmacology, Hokkaido University Graduate School of Dental 
Medicine, Japan

Objective:Sclerostin (Scl) is a negative regulator of bone formation, and mechanical 
loading on osteocytes regulates Scl production. In mechanically loaded cortical bone, Scl 
is localized in osteocytes cell body. In unloaded cortical bone, Scl is distributed not only in 
the osteocyte cell body but also the lacuno-canalicular network. However, the mechanism 
underlying this change is unclear, as mature osteocytes are characterized by few cytoplasmic 
organelles. Furthermore, the detailed Scl distribution in osteocytes remains unclear. We ana-
lyzed the Scl distribution in osteocytes under loading and unloading conditions using immu-
nogold staining with transmission electron microscope (TEM).Methods:Twelve-week-old 
male SD rats were used for this experiment. The sciatic and femoral nerves on one side 
were excised. A sham operation was performed on the opposite side in the control group. 
We first performed immunofluorescence in coronal sections of the femoral midshaft. We 
divided the section into anterior, posterior, medial, and lateral regions. We then detected the 
regions in which the mechanical loading-induced change in the Scl distribution was signifi-
cant. Second, in those same regions, we labelled anti-Scl antibody with 10-nm gold colloid 
and observed osteocytes by TEM.Results & Discussion:In the region where the change of 
Scl distribution was sensitive to mechanical loading, Scl levels were increased in canaliculi 
by unloading. In contrast, Scl levels were decreased in canaliculi by mechanical loading. 
However, there was no significant change in the Scl distribution inside the cell body or lacu-
na. Mechanical loading deforms the bone tissue, thus causing the fluid in the lacuno-canalic-
ular system to flow. There are reports suggesting that Scl transportation requires fluid flow. 
Therefore, our data imply that mechanical loading induces fluid flow, which subsequently 
changes the Scl distribution in canaliculi.

Disclosures: Ryuta Osumi, None
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SAT-565
Hyperglycemia Alters Gene Expression of Sclerostin but not RANKL in 
Ocy454 Osteocytes *Rachana Vaidya1, Jacob Aaronson1, Lamya Karim1, Mary 
Bouxsein2, Paola Divieti Pajevic3. 1Department of Bioengineering, University 
of Massachusetts Dartmouth, United States, 2Center for Advanced Orthopaedic 
Studies, Beth Israel Deaconess Medical Center, United States, 3Department of 
Molecular & Cell Biology, Boston University, United States

Patients with type 2 diabetes mellitus (T2D) have a 3-fold increase in skeletal fragil-
ity compared to healthy adults despite having normal or high bone density. It is possible 
one of the contributing factors is a response of bone cells to high sugar presence in the 
body, known as hyperglycemia. Specifically, hyperglycemia may lead to alterations in the 
behavior of osteocytes, which release sclerostin and receptor activator of nuclear factor-κB 
(RANKL), proteins that play a role in the regulation of bone resorption and formation. To 
test this hypothesis, Ocy454 osteocytes were cultured in hyperglycemic conditions to inves-
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tigate their response to a simulated diabetic environment. We hypothesized that exposure 
of osteocytes to high glucose will result in changes in SOST and RANKL expression to 
indicate an imbalance in remodeling.Ocy454 cells were grown in complete α-MEM me-
dia with 5.56 mM (Control), 14 mM, or 22 mM glucose and supplemented with 25 mM 
HEPES to maintain pH. Cells were grown for 12 days at 37°C before measurement of SOST 
(sclerostin) and RANKL gene and protein expression. Real time PCR was performed using 
SYBR green with gene primers for SOST, RANKL, and Beta-actin (housekeeping gene). 
Protein expression was determined for sclerostin and RANKL from cell supernatants using 
commercially available ELISA kits.Results show that after 12 days, SOST expression is 
significantly upregulated in 14mM glucose (p <= 0.05) and shows a similar trend in 22mM 
glucose (p = 0.069) relative to control (Figure 1), with a corresponding increase in sclerostin 
protein expression(p <= 0.05). However, there was no change in RANKL gene and protein 
expression after 12 days in 14mM or 22mM glucose (Figure 1).An increase in the expres-
sion SOST gene and sclerostin protein in Ocy454 cells suggests that hyperglycemia triggers 
osteocytes to inhibit bone formation. No change in RANKL suggests high glucose does not 
affect RANKL mediated bone resorption. Together these results suggest that hyperglycemia 
as present in T2D causes imbalanced bone remodeling with reduced bone formation and 
unaltered resorption, potentially compromising bone’s overall strength and fracture risk. Ac-
knowledgements: The Ocy454 cell line was provided by the MGH Endocrine Unit Center 
for Skeletal Research P30 core (P30AR066261). This study was funded by the NIH-NIAMS 
(1K01AR069685-01A1).

Disclosures: Rachana Vaidya, None

SAT-566
Progranulin Has Pro-Inflammatory Effects In Bone *Liping Wang1, Robert 
Nissenson1. 1San Francisco VA Medical Center and Department of Medicine, 
University of California, San Francisco, United States

We have previously demonstrated that progranulin (PGRN), a glial protein whose de-
ficiency leads to the most common inherited form of frontotemporal dementia (FTD), has 
homeostatic effects on bone. Deletion of PGRN from microglial cells/macrophages prevent-
ed age-related bone loss in female (but not male) mice, an effect largely attributable to in-
creased bone formation. We therefore hypothesized that PGRN leads to bone loss through 
inflammation-induced suppression of bone formation in females. To test our hypothesis, we 
cultured bone marrow macrophages (BMMs) and bone marrow stromal cells (BMSCs) from 
PGRN KO and wild type mice (WT), and studied proinflammatory cytokine gene expression 
by real time PCR. We found that loss of PGRN reduced NLRP 3 inflammasome (Nlrp3) 
expression by 13.3% (p<0.05), caspase-1 by 13.8% (p>0.05), IL-1β by 50.7% (p<0.01), 
and IL-6 by 68.6% (p<0.05) in female KO (but not male) BMMs and decreased Nlrp3 
expression by 60.4% (p<0.01), caspase-1 by 44.1% (p<0.05), IL-1β by 82.2% (p<0.01), 
and TNFα by 58.5% (p<0.0001) in female (but not male) osteoblasts (OBs) derived from 
BMSCs. Deletion of PGRN did not alter the level of IL-6 mRNA in OBs. To determine if 
exogenous PGRN induces proinflammatory cytokine gene expression in OBs, we adminis-
tered recombinant PGRN (rhPGRN) to WT BMSC-derived OBs and found that rhPGRN 
increased Nlrp3 expression by 29.1% (p<0.05), caspase-1 by 46.3% (p<0.05), IL-1β by 
79.7% (p<0.05), and TNFα by 65% (p<0.05) in cells derived from females (but not males). 
To determine if PGRN induces an inflammatory response in osteocytes (OCYs), we treated 
cultured OCYs (Ocy454) with rhPGRN and found that PGRN did not alter the expression 
of proinflammatory cytokine genes (IL-1β, TNFα, and IL-6), but significantly decreased the 
expression of pro-osteogenic Wnt genes including Wnt4 (by 84%, p<0.0001), Wnt5a (by 
39.5%, p<0.01), and Wnt10b (by 51%, p<0.01). In conclusion, PGRN contributes to proin-
flammatory cytokine production in OBs and BMMs (but not OCYs) through the NLRP3 
inflammasome pathway, an effect that is evident only in females. Our results suggest that 
PGRN inhibits bone formation in females by inducing inflammatory responses in both OBs 
and BMMs and by limiting secretion of osteogenic factors by OCYs.

Disclosures: Liping Wang, None

SAT-567
Osteocyte estrogen receptor-beta affects bone turnover and skeletal 
mechanotransduction differently in young and adult male mice. *Xiaoyu 
Xu1, Haisheng Yang2, Whitney Bullock3, Teresita Bellido4, Russell Main5. 
1Purdue University, United States, 2Beijing University of Technology, China, 
3Department of Anatomy and Cell Biology, Indiana University School of 
Medicine, United States, 4Indiana University School of Medicine, United States, 
5Musculoskeletal Biology and Mechanics Lab, Department of Basic Medical 
Sciences, Purdue univerisity, United States

Estrogen receptors (ERα, ERβ) have long been implicated as regulators of bone physi-
ology and osteogenic adaptation to mechanical load. Previous studies have focused mainly 
on the role of ERα in the skeleton. Conditional knockout of ERα in osteocytes has suggested 
that ERα may have only a minor role in osteocyte-regulated bone turnover and mechano-
transduction. Therefore, ERβ may be the primary ER isoform mediating estradiol-dependent 
and ligand-independent ER actions in osteocytes. Targeted deletion of ERβ in osteocytes 
was achieved by crossing Dmp1-8kb-Cre+/-, ERβflox/flox mice with ERβflox/flox mice to 
produce Cre+/-, ERβflox/flox (ERβKO) and Cre-/-ERβflox/flox (WT) mice. Two weeks of 
tibial loading was applied in 10- and 28wk-old male and female WT and ERβKO mice. Fol-
lowing loading, cortical and cancellous bone of the lumbar vertebrae (L4) and the loaded and 
non-loaded (control) tibiae were analyzed by microCT in both the 12- and 30wk-old mice. 
By microCT, 30wk-old male ERβKO mice showed reduced L4 cancellous BV/TV (-5.4%, 
p=0.04), L4 Ct.Ar (-7.3%, p=0.01), and reduced cortical Imax in the proximal tibia (-11%, 
p=0.04) compared to WT. In contrast, 12wk-old male ERβKO mice achieved greater cancel-
lous BV/TV in both L4 (+5.6%, p=0.01) and the proximal tibia (+19%, p=0.02) compared 
to WT. Osteocyte-ERβ deletion had no effects on the cortical and cancellous bone for either 
L4 or the tibia in 12wk- and 30wk-old female mice. These results indicate that ERβ in osteo-
cytes may promote cancellous bone turnover in younger male mice and may be protective 
against cancellous and cortical bone loss in adult male mice. At 28wks of age, the cortical 
response to tibial load was similar between ERβKO and WT mice for both sexes. Ten-week-
old male ERβKO mice showed an attenuated response to load for Ct.Ar relative to WT mice 
(KO +2.8%, WT +8.4%, p=0.04). These results suggest that osteocyte-ERβ is necessary for 
the tibial cortical anabolic response to mechanical load in younger male mice, but does not 
affect bone adaptation in adult or female mice. Future work will focus on examining bone 
formation- and resorption-related gene expression to determine the age- and sex-specific 
cellular mechanisms responsible for mediating the tissue-level effects of osteocyte ERβ.

Disclosures: Xiaoyu Xu, None
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SAT-590
Force to Fracture: Simplified Biomechanical Model of Osteoporotic 
Fractures for the Medical Provider *Mary Crowe1, Andrew Culp1, James Lin1, 
Joshua Tuck1, Robert Femlee2, Jordan Smith2, Davide Piovesan2. 1Lake Erie 
College of Osteopathic Medicine, United States, 2Gannon University, United 
States

Clinical interpretation of biomechanical studies for the medical provider is missing 
from the medical literature. Such studies could determine the load at which fracture will 
occur in an osteoporotic hip in comparison to an unaffected hip. Clinical interpretation can 
figuratively illustrate for the medical provider and osteoporotic patient the ease at which os-
teoporotic bone is capable of fracturing. Absence of this interpretation may be contributing 
to the gap that exists between the evidence demonstrating the imperative need to prioritize 
osteoporosis and the failure of the medical community to aggressively treat the osteopo-
rotic population.The authors, including physicians and biomechanical engineers, reviewed 
the current literature for force values incurred at the hip during activities of daily living. 
We compared such loads to the force values resulting in failure of osteoporotic bone at 
the proximal femur. The review of literature included review and interpretation of standard 
loading of the hip joint based on a instrumented hip implants in vivo measurements recorded 
during activities of daily living. The results were compared to studies determining the force 
to fracture osteoporotic fresh-frozen bone of the proximal femur.The force incurred at the 
hip of an average adult weighing 75kg during activities of daily living notably exceeds the 
femoral strength of some osteoporotic bone. Walking (average peak forces 1800N, high peak 
forces 3900N), going up stairs (average peak forces 1900N, high peak forces 4200N) and 
stumbling (high peak forces 11,000N) all exceed the loads capable of causing failure of oste-
oporotic bone which has been determined to fail at loads as low as 778N. Our present review 
and interpretation of literature suggests that fall prevention alone cannot prevent fragility 
fractures in osteoporotic patients. Activities of daily living may induce hip loads largely 
exceeding the bearing capacity of osteoporotic bones. We expect that this interpretation, 
simplification, and figurative illustration of complex biomechanical principles pertaining 
to osteoporotic fractures will aid medical providers. Particular help can be provided in their 
attempts to explain to patients the fragility of their bone and reinforce the imperative need to 
prioritize the treatment of the disease.

Disclosures: Mary Crowe, None
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SAT-593
DXA appendicular lean mass, FRAX, BMD and incident fractures: Findings 
from the Women’s Health Initiative (WHI) *Nicholas Harvey1, Cyrus 
Cooper1, John A Kanis2, Enwu Liu3, Mattias Lorentzon4, Jennifer W Bea5, Laura 
Carbone6, Elizabeth M Cespedes Feliciano7, Deepika R Laddu8, Peter F Schnatz9, 
Aladdin H Shadyab10, Marcia L Stefanick11, Jean Wactawski-Wende12, Carolyn 
J Crandall13, Helena Johansson14, Eugene McCloskey14. 1MRC Lifecourse 
Epidemiology Unit, University of Southampton, United Kingdom, 2Centre for 
Metabolic Bone Diseases, University of Sheffield, United Kingdom, 3Mary 
McKillop Health Institute, Australian Catholic University, Melbourne, Australia, 
Australia, 4Institute of Medicine, Sahlgrenska Academy, Sahlgrenska University 
Hospital, Sweden, 5University of Arizona, United States, 6Augusta University, 
United States, 7Kaiser Permanente Northern California Division of Research, 
United States, 8University of Illinois at Chicago, United States, 9Sidney Kimmel 
Medical College at Thomas Jefferson University Philadelphia, USA, United 
States, 10University of California, San Diego, United States, 11Department of 
Medicine (Stanford Prevention Research Center) Stanford School of Medicine 
Stanford University, United States, 12University at Buffalo, the State University 
of New York, US, United States, 13School of Medicine, University of California, 
Los Angeles, US, United States, 14Centre for Metabolic Bone Diseases, 
University of Sheffield, Sheffield, United Kingdom

We have previously demonstrated, in the MrOS cohorts, that DXA appendicular lean 
mass (ALM), a component of most sarcopenia definitions, is poorly predictive of incident 
fractures after adjustment for femoral neck BMD. Here we used the Women’s Health Initia-
tive (WHI) to investigate the associations between baseline DXA ALM and risk of incident 
fracture outcomes amongst older postmenopausal women, independent of BMD, prior falls 
and FRAX probability. The WHI is a prospective national health study in the United States 
focused on strategies for preventing heart disease, breast and colorectal cancer, and osteo-
porotic fractures in postmenopausal women. We used an extension of Poisson regression 
to investigate the relationship between baseline ALM (corrected for height) and incident 
osteoporotic fracture (OF), major osteoporotic fracture [MOF (hip, clinical vertebral, wrist 
or proximal humerus)], and hip fracture. All associations were adjusted for age, time since 
baseline and randomization group, or additionally for femoral neck (FN) BMD T-score, 
prior falls or FRAX probability (MOF without BMD) and are reported as hazard ratio for 
first incident fracture per SD increment in ALM/height2 (HR). Complete data were avail-
able for 11,187 women (mean (SD) age: 63.3 (7.4) years. In the base models (adjusted for 
age, follow-up time and randomization group), greater ALM/height2 was associated with 
lower risk of incident OF (HR:0.90; 95%CI:0.85,0.96); MOF (HR:0.88; 95%CI:0.82,0.94) 
and hip fracture (HR:0.81; 95%CI:0.72,0.91). The associations appeared independent of 
prior falls but attenuated by FRAX probability [OF (HR:0.97; 95%CI:0.91,1.03); MOF 
(HR:0.95; 95%CI:0.89,1.02); hip (HR:0.87; 95%CI:0.77,0.99)]. Adjustment for FN BMD 
T-score led to inversion of the risk relationship (ALM/ht2 becomes a risk factor for frac-
ture): OF (HR:1.07; 95%CI:1.01,1.15); MOF (HR:1.06; 95%CI:0.99,1.14); hip (HR:1.01; 
95%CI:0.89,1.15). In WHI, and consistent with our findings in older men (MrOS cohorts), 
the predictive value of DXA-ALM for future fracture is attenuated (and potentially invert-
ed) after adjustment for femoral neck BMD T-score. Other measures of lean mass, such 
as creatine dilution and pQCT, may offer greater utility than DXA-derived indices in the 
assessment of sarcopenia.

Disclosures: Nicholas Harvey, None

SAT-594
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SAT-595
Potential Impact of Recent Clinical Vertebral Fracture on FRAX 10-
year Probability *Helena Johansson1, Enwu Liu1, John A Kanis1, Kristin 
Siggeirsdottir2, Vilmundur Gudnason2, Gunnar Sigurdson2, Nicholas C Harvey3, 
Eugene McCloskey4, Mattias Lorentzon5. 1McKillop Health Institute, Australian 
Catholic University, Australia, 2Icelandic Heart Association, Iceland, 3MRC 
Lifecourse Epidemiology Unit, University of Southampton, United Kingdom, 
4Centre for Metabolic Bone Diseases, University of Sheffield Medical School, 
United Kingdom, 5Geriatric Medicine, Department of Internal Medicine and 
Clinical Nutrition, Institute of Medicine, University of Gothenburg, Sweden

Purpose The impact of fracture on subsequent fracture risk appears greatest in the early 
years after fracture (imminent risk). At present, FRAX does not take the recency of fracture 
into account. We aimed to compare the 10-year probability of a major osteoporotic fracture 
(MOF) in women in the 2 years after an incident (‘sentinel’) clinical vertebral fracture to 
that in women with any previous fracture in adult life.Methods The analysis was conducted 
within population-based cohort from Iceland of 18,873 men and women born between 1907 
and 1935 (mean age 53 years), with incident fractures documented over a follow up of on 
average 27 years. The 10-year empirical (i.e. not FRAX) probability of a subsequent MOF 
was calculated for the sub-cohort of women experiencing a sentinel clinical vertebral frac-
ture up to 2 years previously. This was compared to probabilities calculated with the Iceland 
FRAX model for age-matched women with any previous fracture, using a simulated pop-
ulation with a prevalence and distribution of FRAX risk factors similar to the cohorts used 
to develop FRAX.Results Sentinel clinical vertebral fractures occurred in 1003 women. In 
this subset 591 individuals experienced one or more subsequent MOF and 958 of them died. 
The empirical 10-year probability of MOF was consistently higher in this subgroup than 
the FRAX probability in the population of the same age with any previous fracture, but the 
relative risk (observed/expected probability) varied by age. For example, the relative risk at 
the age of 50 years for a woman with a clinical vertebral fracture within the previous 2 years 
was 2.5; for the age of 80 years, the ratio was 1.2.Conclusions 10-year FRAX probabilities 
need adjustment upwards in the presence of a recent clinical vertebral fracture. The impact 
is age-dependent. These adjustments are likely to be useful in treatment decision-making.

Disclosures: Helena Johansson, None

SAT-596
Anatomical factors associated with female femoral neck fractures in Beijing 
women *Benjamin Khoo1, Ling Wang2, Xiao Guang Cheng2, Joshua Lewis3, 
Keenan Brown4, Richard Prince5. 1Sir Charles Gairdner Hospital, Australia, 
2Beijing Jishuitan Hospital, China, 3Edith Cowan University, Australia, 
4Mindways Software, United States, 5University of Western Australia, Australia

Age and two dimensional (2D) DXA imaging of proximal femur areal bone mineral 
density (aBMD) are established predictors of femoral neck (FN) fracture risk, we named 
the Established Model. We have previously developed a new approach to evaluating FN 
structure based on the hip structural analysis (HSA) model named the Minimal Model that 
includes the unified hip structural variables, the standard deviation of a normalized miner-
al-mass projection profile distribution (FNσ) and the displacement between center-of-miner-
al-mass and geometric center of mineral mass projection profile (FNδ) that with FNaBMD 
and FN width (FNW) incorporate all aspects of the previous HSA model into four param-
eters [1].In this study differences in FNaBMD, FNW, FNσ and FNδ were calculated from 
DXA equivalent 2D images obtained from QCT scans of participants analyzed using BIT 
QCT software (Mindways Software, Texas, USA). They were compared in 285 Chinese 
female FN fracture participants and 261 community controls matched for age. The aim was 
to examine in a case control model design, the hypothesis that the Minimal Model would 
improve discrimination between fracture patients and controls compared to the Established 
Model.Backward stepwise logistic regression modelling was used to compare the most par-
simonious model from the Minimal Mode and age, the final regression model included age, 
FNaBMD, FNσ and FNδ, the logistic regression for the Established Model is also shown 
(Table). The models were then compared in ROC, the C index of the Minimal Model was 
0.844 compared to 0.813 (P=0.0014) for the Established Model.In conclusion a risk model 
including age with FNaBMD and data relating to the internal structure of the FN, FNσ 
and FNδ, identifies extra structural information in the DXA image that provides better FN 
fracture risk discrimination than the gold standard of FNaBMD and age, and thus may be 
a useful additional, easily accomplished analysis in older women.1 Khoo J Clin Densitom 
2014;17(1):38
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SAT-601
Bone remodeling measurement by quantifying new bone formation 
and resorbed bone mass in calcified bones using quantitative computed 
tomography *Nobuhito Nango1, Shogo Kubota1, Kazutaka Nomura1, Yusuke 
Horiguchi1, Ko Chiba2, Masafumi Machida3. 1Ratoc System Engineering Co., 
LTD., Japan, 2Department of Orthopedic Surgery, Nagasaki University Graduate 
School of Biomedical Sciences, Japan, 3Department of Spine and Spinal Cord 
Surgery, Yokohama Brain and Spine Center, Japan

1. IntroductionIn the treatment of osteoporosis, dual energy x-ray absorptiometry 
(DXA) is used to measure bone. Bone turnover is measured using metabolism markers. 
In the treatment of osteoporosis, precise measurements of mineralized bone resorption and 
formation are essential to quantify the improvement in bone strength. DXA, markers do not 
perform well. We aimed to measure bone resorption and formation using QCT.2. Cases 24 
female patients (80 years) undergoing osteoporosis treatment were included in the study. The 
therapeutic agents used were 6 monthly administration of denosumab (D-mab,N=9), dai-
ly administration of teriparatide (D-TPTD,N=6), and weekly administration of teriparatide 
(W-TPTD,N=9).3. Methods QCT images with a scan pitch of 0.5 mm were reconstructed at 
0.2 mm. CT values were converted into calcification degree TMD (mg/cm3). Two non-frac-
tured vertebrae were used for measurement.Bone extraction was performed at a TMD of 
>=100 mg/cm3. Bone marrow levels were set to <50 mg/cm3.Three-dimensional bone mor-
phometry and bone mineral density measurement were performed. A comparison of the two 
non-fractured vertebral bodies was performed. The software used was TRI/3D-BON-FCS-
CL (RATOC).4. ResultsComparison of the patient’s two vertebraeThe improvement rates of 
vBMD after treatment in the two vertebrae were correlated. (R2 = 0.88) (p <0.00). The ratio 
of absorbed bone to total bone was also correlated among the vertebrae (R2 = 0.89).The 
improvement rates of morphometric values of cancellous bone and cortical shell showed the 
following tendencies at each dose. In the case of D-mab, bone mass was increased in can-
cellous bone and maintained in cortical shell. TMD increased in both types. Bone mass was 
significantly increased in both types when D-TPTD was used. TMD increased in both types. 
When W-TPTD was used, cancellous bone showed a slight increase in bone mass and cor-
tical shell was maintained, and TMD had increases and marked increases in both.5. Discus-
sion Regardless of the type of treatment, cortical shell bone mass improved less than cancel-
lous bone. Cortical shell TMD showed a significantly higher improvement than cancellous 
bone TMD.The increase rate of vBMD showed high correlation between vertebral bodies 
of the same patient. Similar results were obtained for absorbed bone mass and formed bone 
mass.6. ConclusionIt is possible to quantify calcified bone remodeling using QCT images.

Disclosures: Nobuhito Nango, None

SAT-602
Postmenopausal Women Presenting for Spinal Fusion Surgery Have 
Abnormal Microarchitecture Despite Normal DXA *Alexander Dash1, 
Alexandra Krez1, Han Jo Kim1, Matthew Cunningham1, Frank Schwab1, Jonathan 
Cheah1, Richard Bockman1, Emily Stein1, Brandon Carlson2, Yi Liu3. 1Hospital 
for Special Surgery, United States, 2University of Kansas, United States, 3Lahey 
Clinic, United States

Over 400,000 spinal fusion surgeries are performed annually in the US to correct de-
formities and relieve pain. In the last decade, healthcare costs related to these procedures 
and their complications exceeded $287 billion dollars. While these surgeries often result in 
reduced pain and improved mobility, post-operative complications occur after up to 30% of 
cases. As spinal fusion involves extensive instrumentation of the vertebrae, patients with 
skeletal abnormalities may be at increased risk for complications. Pre-operative identifica-
tion of high-risk patients, however, remains a challenge. Dual energy x-ray absorptiometry 
(DXA) measurements of areal BMD are subject to artifact in patients with spinal pathology, 
and therefore may provide limited information as screening tests. The goal of this prospec-
tive study was to investigate the skeletal health of patients presenting for multi-level lumbar 
spine fusion using both standard DXA and high resolution peripheral QCT (HRpQCT) to 
measure volumetric BMD (vBMD) and microarchitecture of the distal radius and tibia. We 
focused on postmenopausal (PM) women who, due to pre-existing effects of aging and es-
trogen deficiency, may be at particular risk for skeletal complications. We hypothesized that 
HRpQCT would reveal abnormalities in vBMD and microarchitecture in fusion patients, 
despite normal DXA results. PM women undergoing fusion surgery (n=20) were matched 
1:2 by age with PM controls (n=40) who had no history of spine surgery or secondary oste-
oporosis. The mean age of subjects was 66 ± 6 years, and BMI (28 ± 6 kg/m2) was similar 
between groups. By DXA, mean T-scores in fusion patients were normal at the lumbar spine 
(0.0) and osteopenic at the total hip (-1.2), femoral neck (-1.5) and 1/3 radius (-1.5). T-Scores 
did not differ significantly from those of controls at any site. In contrast, HRpQCT revealed 
low vBMD in fusion patients: total, cortical (Ct) and trabecular (Tb) vBMD were lower 
than in controls at both radius and tibia (Table). Fusion patients also had microarchitectural 
abnormalities: thinner trabeculae and greater Tb separation. Tb number tended to be lower 
at the radius. In summary, PM women presenting for spine fusion surgery had low vBMD 
and abnormal Tb microarchitecture, despite DXA values that were suggestive of relatively 
preserved areal BMD. Our results suggest that additional techniques may be necessary for 
detection of bone quality deficits in patients presenting for spinal fusion.

Disclosures: Alexander Dash, None
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Longitudinal changes in bone mineral density during perimenopausal 
transition: the Vietnam Osteoporosis Study *Lan Ho-Pham1, Long Van1, 
Linh Mai2, Tuan Nguyen3. 1Ton Duc Thang University, Viet Nam, 2Pham Ngoc 
Thach University of Medicine, Viet Nam, 3Garvan Institute of Medical Research, 
Australia

Aim: Bone loss during the menopausal transition is surprisingly not well documented. 
In this study, we sought to define the change in bone mineral density (BMD) among women 
during the menopausal transition.Methods: The study involved a subset of 1008 women 
aged between 40 and 59 who were participants of the population-based prospective Vietnam 
Osteoporosis Study. BMD at the femoral neck, lumbar spine and whole body was measured 
by a QDR-Horizon DXA (Hologic Corp, Waltham). Body composition parameters (e.g., fat 
mass and lean mass) was derived from the whole body scan. Each woman had had two BMD 
measuremented separated by approximately 2 years. A mixed effects model was used to es-
timate the rate of change in BMD and body composition parameters.Results: At the femoral 
neck, the change in BMD occurred in 3 phases: first, there was a slight decline before the age 
of 48 (average loss of 0.30% per year); second, a substantial decline was observed between 
the ages of 48 and 54 (with an average loss of 1.2% per year); and third, the loss was slowed 
down between the ages of 54 and 59 (average loss of 0.43% per year). For lumbar spine, a 
slight decline (0.07% per year) was observed among women aged <48 yr; then a significant 
decline between the ages of 48 and 54 (average loss of 1.3% per year); but then increased at 
0.32% per year from the age of 55. There was no statistically significant association between 
changes in BMD and changes in lean mass or fat mass. Conclusions: Although bone loss 
occurred before menopause, the loss accelerated substantially in the early perimenopausal 
transition. These findings suggest that screening for osteoporosis in women should be initi-
ated at the age of 50.

Disclosures: Lan Ho-Pham, None

SAT-636
Relationship between Serum Sclerostin and the Bone Mass Measured by 
Quantitative Ultrasound in Community-Dwelling Men and Women Aged 40 
Years and Over in Japan *Takayuki Nishimura1, Kazuhiko Arima1, Yoshihito 
Tomita1, Satoshi Mizukami1, Yasuyo Abe1, Kiyoshi Aoyagi1. 1Nagasaki 
University, Japan

Recent studies have shown the importance of sclerostin as an inhibitor of bone for-
mation in osteoporosis. Sclerostin is secreted from osteocyte and negatively regulate bone 
formation by inhibiting Wnt signal. Since sclerostin is increased with age, it is expected that 
bone mass is decreased by increased sclerostin that inhibits bone formation in elderly people. 
However, the association between serum level of sclerostin and bone mass by quantitative 
ultrasound (QUS) has not been well-documented. Thus, we aimed to clear the relationship 
between serum sclerostin and bone mass measured by QUS. The subjects were communi-
ty-dwelling men (n=722) and women (n=1158) aged 40 years and over in Goto city, Naga-
saki Prefecture, Japan. They were invited to participate in periodic health examinations in 
2014-2016. Height, weight, bone mass, grip strength, serum sclerostin and serum creatinine 
were measured. BMI was calculated by weight/height squared. Estimated glomerular filtra-
tion rate (eGFR) was calculated by serum creatinine and age. The heel stiffness index (bone 
mass) by QUS was measured using a Lunar Achilles device (GE Lunar Corp., Madison, 
WI).Serum sclerostin was higher in men compared to women and was correlated with age in 
both sexes. Bone mass decreased with age in both sexes. Serum sclerostin showed negative 
correlation with eGFR and positive correlation with bone mass in both sexes. Multiple re-
gression analysis showed that a higher level of sclerostin was significantly correlated with a 
higher bone mass after adjusting for covariates (age, BMI, grip strength, eGFR and lifestyle) 
in both men and women. Our data showed positive correlation between serum sclerostin lev-
els and bone mass in Japanese community-dwelling men and women aged 40 years and over. 
Although the inhibitory effect of sclerostin on bone formation has been well-documented, 

serum level of sclerostin might not be a simple indicator of its effect on bone mass. Further 
study is necessary to elucidate the role of serum level of sclerostin in bone metabolism.

Disclosures: Takayuki Nishimura, None
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SAT-638
Secular Trends of Hip Fractures in Lebanon 2006 – 2017: Implications 
for Clinical Practice and Public Health Policy *Randa Saad1, Ghada El-Hajj 
Fuleihan1, Hilda Harb2, walid Ammar2, Ibrahim Bou-Orm3. 1Calcium Metabolism 
and Osteoporosis Program, WHO Collaborating Center for Metabolic Bone 
Disorders at the American University of Beirut-Medical Center, Beirut, Lebanon, 
Lebanon, 2Ministry of Public Health, Beirut – Lebanon, Lebanon, 3Higher 
Institute of Public Health, St. Jospeh University of Beirut, Lebanon. Institute 
for Global Health and Development, Queen Margaret University - Edinburgh, 
United Kingdom , Lebanon

Purpose: In addition to long recognized wide variations in hip fractures, opposing secu-
lar trends in East versus West have been more reported, but the reasons for both observations 
are not totally understood. Data on hip fracture incidence rates in the Middle East is scarce, 
and long-term studies are non-existent. We evaluated age and sex specific hip fracture in-
cidence rates in Lebanon, from 2006 to 2017.Methods: The Ministry of Public Health hip 
fracture registry was the data source to evaluate incidence rates of hip fractures in individu-
als aged ≥ 50 years, in both genders. We derived point estimates and confidence intervals for 
incidence rates, and incidence rate ratios, using established methods and the on-line calcula-
tor OpenEpi, version 3.0.Results: The majority of hip fractures occurred at the femoral neck 
(74%), followed by inter-trochanteric fractures (23%), and sub-trochanteric fractures (3%). 
Annual incidence rates varied between 126.6-213.2 in women and 61.4-111.7 per 100,000 
in men. The average women to men incidence rate ratio was 1.8 (range 1.5-2.1) and men 
were significantly younger (76.5 ± 11.0 years) than women (77.7 ± 10.3 years). Incidence 
rate ratios increased in parallel in both sexes, with a steeper rise in women 5 years earlier 
than men. Compared to baseline 2006-2008 rates, there was an incremental decline in 3-year 
% change for the three consecutive aggregate 3 years IR averages. Incidence rates showed a 
consistent decline since 2006 in women, and 2009 in men, but this trend reversed after 2015, 
in both sexes.Conclusion: These findings are consistent with worldwide secular trends, but 
reasons for the increase after 2015 need to be elucidated. The impact of such changes on 
national FRAX-derived estimates are unclear, should be assessed, and may necessitate an 
update in the FRAX Lebanon calculator.
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SAT-645
Lower-extremity muscle power and grip strength are related to HR-pQCT 
radius and tibia bone parameters *Elsa Strotmeyer1, Robert Boudreau1, 
Mary Winger1, Jane Cauley1, Sheena Patel2, Peggy Cawthon2, Paolo Caserotti3, 
Andrew Burghardt4. 1Department of Epidemiology, Graduate School of Public 
Health, University of Pittsburgh, United States, 2California Pacific Medical 
Center Research Institute, United States, 3Department of Sports Science and 
Clinical Biomechanics and the Center for Active and Healthy Ageing, University 
of Southern Denmark, Denmark, 4Department of Radiology & Biomedical 
Imaging, University of California, United States

The “mechanostat theory” proposes that loading exerted by muscle contraction impacts 
bone morphology and strength, though bidirectional muscle-bone signaling is also recog-
nized. To examine muscle-bone associations in the Osteoporotic Fractures in Men Study 
(MrOS; N=1097; age 83.7+/-3.7 years; 11% minorities), we examined relationships of peak 
muscle power (W/kg body weight) from jump testing on a force plate and maximum grip 
strength (kg/kg body weight) from dynamometer testing with high-resolution peripheral 
quantitative computed tomography (HR-pQCT) bone parameters at the tibia and radius and 
total hip areal BMD (aBMD) from DXA. Weight-standardized peak jump power was 21.0+/-
5.3 W/kg (range: 5.0-37.5 W/kg) and maximum grip strength was 0.47+/-0.10 kg/kg (range: 
0.16-0.89 kg/kg). Higher power/kg had significant positive though weak partial correlations 
(adjusted for age, race, site, height) with HR-pQCT tibial and radial failure load (r=0.13 and 
0.06, respectively), cortical BMD (Ct. BMD; r=0.18 and r=0.14, respectively) and cortical 
thickness (Ct. Th.; r=0.12 and r=0.10, respectively), and total BMD (Tt. BMD; r=0.11 and 
0.08, respectively) (Table 1, all p<0.05); but not with tibial or radial trabecular BMD (Tb. 
BMD) and thickness (Tb. Th.), or total hip aBMD. Higher grip strength per kg body weight 
(kg/kg) was associated with higher tibial and radial cortical BMD, radial failure load and radi-
al cortical thickness, but lower hip aBMD and lower tibial trabecular BMD, thickness, and to-
tal BMD. All associations were maintained with multivariate adjustment in linear regression 
models. Findings indicate that higher peak muscle power, and maximal grip strength though 
less consistently, may be more related to cortical and total bone parameters of HR-pQCT vs. 
trabecular bone or areal hip BMD, suggesting potential targets for bone-muscle interventions.

Disclosures: Elsa Strotmeyer, None

SAT-646
The Association between Osteocalcin, Adiposity and Bone health: results 
from a population-based cohort *Katerina Trajanoska1, Carolina Medina 
Gomez1, M Carola Zillikens1, Andre G. Uitterlinden1, Fernando Rivadeneira1. 
1Department of Internal Medicine, Erasmus MC University, Rotterdam, The 
Netherlands, Netherlands

Osteocalcin, an indicator of osteoblast differentiation, is an emerging bone turnover 
marker. Recently, there has been a growing interest in the potential extra-skeletal effects of 
osteocalcin such as regulation of glucose and fat mass; important predictors of bone miner-
al density (BMD). Therefore, we aimed to investigate the association between osteocalcin, 
adiposity, and BMD. We included 6,661 participants (56.8% females) from a prospective 
population-based cohort with mean age of 62.6±9.1. All participants underwent Dual Energy 
X-Ray Absorptiometry (DXA) to measure femoral neck BMD. Incident fractures were iden-
tified and collected from medical registry data. Body mass index (BMI, kg/m2) was used as 
proxy for adiposity. Serum osteocalcin was measured by electrochemiluminescence immuno-
assay (ECLIA) and was transformed to obtain a normal distribution using an inverse normal 
transformation. Linear regression was performed adjusted for age, sex, and cohort effect to 
test the association between mean osteocalcin levels with BMD and BMI. Next, we modeled 
time-to-event to estimate hazard ratios of sustaining future fracture. Linear regression analy-
ses showed strong inverse association of osteocalcin and FN-BMD (β:-0.03; 95%CIs: -0.04 
to -0.02) and BMI (β:-0.92; 95%CIs: -1.02 to -0.82) in both males and females. The effects of 
osteocalcin on FN-BMD were independent of BMI and were stable across age and sex-spe-
cific BMI tertiles. Notably, individuals with low BMI and high osteocalcin levels had signifi-
cantly higher prevalence of osteopenia and osteoporosis (60.2% and 12.6%) compared to in-

dividuals with BMI and osteocalcin levels in the middle range (46.4% and 4.3%). In addition, 
higher levels of osteocalcin were associated with increased risk of wrist fractures (HR=1.30; 
95%CIs=1.13 to 1.49) but not hip fractures (HR=0.95; 95%CIs=0.82 to 1.10). Replication 
studies are needed to confirm the findings from this cross-sectional study. In conclusion, the 
hazardous duo of low BMI and high osteocalcin may have profound effects on bone health, 
corroborated by the high prevalence of osteoporosis and the subsequent risk of wrist fractures.

Disclosures: Katerina Trajanoska, None

SAT-647
Does the Size, Speed and Timing of Pubertal Growth Impact Fracture in 
Later Life? The 1946 British Birth Cohort *Kate Ward1, Camille Parsons1, 
Cyrus Cooper1, Rachel Cooper2, Diana Kuh3. 1MRC Lifecourse Epidemiology, 
University of Southampton, United Kingdom, 2Musculoskeletal Science and 
Sports Medicine Research Centre, Department of Sport and Exercise Sciences, 
Faculty of Science and Engineering, Manchester Metropolitan University, 
United Kingdom, 3MRC Lifelong Health and Ageing at University College 
London, United Kingdom

The association between pubertal timing and peak bone mass and later bone health is 
well-described. Using the Super Imposition by Translation and Rotation (SITAR) growth 
curve analysis to we previously reported associations between the later timing of peak height 
velocity and lower bone density in later life, and earlier and faster weight gain on future bone 
size and BMD1,2. The aim of this work is to test whether different parameters of pubertal 
growth were also associated with risk of fractures across adulthoodData were from 1821 
participants (969 women) in the Medical Research Council National Survey of Health and 
Development. Self-reported fractures, including the anatomical site and mechanism of frac-
ture (low, medium, high impact), across adulthood were captured up to age 68 years. Pubertal 
growth parameters of size(cm, kg), tempo(years) and velocity(%) were calculated using the 
SITAR method from height and weight growth data. Differences in all SITAR measures were 
tested between fracture and non-fracture groups, for low trauma and radius fracture separate-
ly. All data were stratified by sex and are presented as B[95% CI].Low trauma fractures were 
reported in 159(16%) women and 51(6%) men. Distal radius fractures in 59 women, and 34 
men; 7 and 4% respectively. In women, those who reported an adult low-trauma fracture 
were heavier, taller and grew quicker in adolescence than those who did not: size height 
(0.85[-0.13, 1.82] p=0.09) velocity height (0.02 [0.005, 0.04] p=0.01) and size weight (0.64[-
0.09,1.36)p=0.09), velocity weight (0.04[-0.003,0.09],p=0.07). In men, those with low trau-
ma fracture had peak weight gain later than those who did not (0.03[0.001,0.06]p=0.04). Also 
in men, those reporting distal radius fractures were heavier at the end of growth (size weight 
1.43[0.03,2.83],p=0.05) and gained weight quicker (velocity weight 0.10[0.01,0.18],p=0.03).
In conclusion, the transition through pubertal growth differs in people who report fracture 
versus those who do not. These data suggest a faster trajectory of weight gain through puberty 
has a negative impact on fracture risk in adulthood. In women, greater weight and height gain 
and greater adult weight and height at the end of growth impact low trauma fracture risk. 1 
Cole 2016 PMID 27466311; 2 Kuh 2016 PMID 27401728

Disclosures: Kate Ward, None

SAT-648
Different Trends in Bone Mineral Density and Osteoporosis among Adults 
with Type 2 Diabetes, Living in the United States, 2005-2006 through 2013-
2014 *Yingke Xu1, Qing Wu1. 1UNIVERSITY OF NEVADA LAS VEGAS, 
United States

Background: In the U.S., the prevalence of diabetes increased rapidly from 4.4% to 
10.0% between 1996 and 2015. Type 2 diabetes mellitus (T2DM) accounts for 90%-95% 
of all diabetes. T2DM affects bone metabolism and strength, and often is present in tandem 
with osteoporosis. Previously, we found a decline in bone mineral density (BMD) in U.S. 
adults, from 2013 to 2014. However, how bone health in T2DM changed in recent years 
remains unknown. We aimed to examine the trend of BMD and osteoporosis among T2DM 
patients aged ≥40 by analyzing the National Health and Nutrition Examination Survey 
(NHANES) administered from 2005-2006 to 2013-2014. Method: Osteoporosis was defined 
by the T-score method. Age- and body mass Index (BMI) - adjusted BMD and prevalence 
of osteoporosis were used as outcomes. Orthogonal contrasts were used to test for linear 
trend. The Bonferroni adjustments (α=0.0083) were used for multiple comparisons. SAS 
version 9.4 (SAS Institute Inc) was used for analyses. Results: This report is based on data 
from 1,708 adults with T2DM (mean age, 61. 7 years), and 10,193 adults without diabetes 
(mean age, 56.2 years). In the four survey cycles listed above, the linear trend of the adjusted 
BMD among T2DM patients was not significant, and no significant difference was observed 
in pairwise comparisons between survey cycles (all p>0.06). However, a significant linear 
trend was observed in the adjusted BMD of nondiabetic participants (p=0.003). Analysis 
of the age and BMI adjusted prevalence of osteoporosis showed fluctuation in T2DM pa-
tients and a U-shaped trend of osteoporosis in nondiabetic sample, occurring from 2005 to 
2014. Curiously, though, no significant difference between survey cycles was observed in 
both population (all p >0.03). T2DM subjects had similar or higher age- and BMI- adjusted 
BMD than the nondiabetic in all survey cycles. However, they also had higher age- and 
BMI- adjusted prevalence of osteoporosis than nondiabetic except for in 2005-2006. All 
results were similar in the sensitivity analysis, which was adjusted for age only. Summary: 
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T2DM patients have higher osteoporosis prevalence, even with higher BMD. The decline of 
BMD in 2013-2014 was significant in non-diabetic participants, but not in T2DM patients. 
Additional studies are warranted to investigate the different BMD trends in T2DM patients.

Disclosures: Yingke Xu, None

SAT-649
Detecting Causal Relationship Between Multiple Risk Factors and 
Osteoporosis Using Multivariable Mendelian Randomization *QIANG 
ZHANG1, Hong-Wen Deng1. 1Tulane University, United States

Background: Multivariable Mendelian randomization MR (mvMR) is an extension of 
the standard MR framework which simultaneously estimates the causal effect of multiple 
risk factors on the outcome. While multivariable MR based on Bayesian model averaging 
(MR-BMA), which is the so called “high dimensional multivariable MR”, scales to the di-
mension of high-throughput experiments and enables risk factor selection from many can-
didate risk factors. Methods: By combing traditional mv MR and MR-BMA approach, we 
intend to estimate the causal relationship between those multiple risk factors for BMD of dif-
ferent sites and try to prioritize the most causal risk factor for bone mineral density (BMD). 
Results: MvMR analysis identified type 2 diabetes (T2D) as causal risk factor for femoral 
neck (FNK) BMD, fasting insulin (FI) and fasting insulin adjusted for BMI (FIadjBMI) 
for lumbar spine (LS) BMD, and hip circumference adjusted for BMI (HCadjBMI), FI and 
FIadjBMI for forearm (FA) BMD. Consistent with the mvMR results, MR-BMA confirmed 
T2D and FI as top two risk factors for FNK BMD, FI and FIadjBMI for LS BMD, and the top 
three risk factors for FA BMD were HCadjBMI, FIadjBMI and FI. Conclusions: By combing 
mvMR and MR-BMA together, we successfully identified the causal risk factors for FNK, 
LS and FA BMD individually and we also prioritized and ranked the risk factors for BMDs 
of different regions, which might provide us novel insights into the causal risk factors for 
bone-related complex traits and diseases.

Disclosures: QIANG ZHANG, None
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SAT-690
Improved Osteoporosis Treatment Rates Utilizing a Multidisciplinary Team 
Approach *Violet Lagari1. 1Miami VA Healthcare System, United States

There has been an overall decline in the use of effective and available anti-osteoporosis 
therapies to treat patients at high risk for fracture. We describe a multidisciplinary team ap-
proach to improve treatment initiation in patients who are high-risk for fracture at the Miami 
Veterans Affair Healthcare System. The multidisciplinary team consisted of three clinical 
pharmacists and two endocrinologists. Over six months, results of abnormal bone mineral 
density (BMD) tests were recorded in a secure database and monitored by the team. Thirty 
days after abnormal BMD results were recorded, one of three clinical pharmacists performed 
a detailed chart review and discussed the patients’ osteoporosis diagnosis with two endo-
crinologists. Recommendations were provided if no action had been taken by the ordering 
provider. Abnormal BMDs were defined as either a 1) T-score diagnosis of osteoporosis, 2) 
Osteopenia with high fracture risk as determined by FRAX score 3) abnormality noted on 
the BMD intake form such as a history of a low-trauma fracture. Recommendations included 
a follow-up phone call to 1) obtain more data, 2) alert patients they would be referred for 
further work-up in our outpatient endocrinology clinic, or 3) initiate anti-osteoporosis ther-

apy. After excluding those who were already on treatment or did not have an indication, 87 
patients qualified: 57 (66%) had T-score <=-2.5, 19 (22%) had osteopenia and high FRAX 
score, and 11 (12%) osteopenia by BMD and a fragility fracture. After 30 days, the ordering 
physicians had treated 32/87 (37%) of patients with an indication: 26/57 (46%) patients with 
T-score <=-2.5, 1/19 (2%) with high FRAX score, and 5/11 (50%) with fractures. After the 
pharmacists’ intervention, an additional 33/87 (38%) patients were on treatment: 16 with 
T-score <=-2.5; 14 with high FRAX score, and 3 with fractures; 6 patients were unreachable, 
9 declined, and 6 were referred to endocrinology for work-up. By the end of the 6-month 
period, 75% of patients with an indication received osteoporosis treatment. These results 
suggest that utilizing clinical pharmacists as part of a multidisciplinary team-based approach 
is an effective way to improve rates of osteoporosis treatment.

Disclosures: Violet Lagari, None

SAT-691
See Friday Plenary Number FRI-691

SAT-692
A pioneering attempt to approach non-responders to FLS invitation 
by home visits and questionnaires. *Peter van den Berg1, Paul van Haard2, 
Piet Geusens3, Joop van den Bergh4, Dave Schweitzer5. 1Dept. of Orthopedics 
en Traumatology, Fracture Liaison Service Reinier de Graaf Gasthuis Delft, 
Netherlands, 2Dept. of Medical Laborotories Association of Clinical Chemistry 
Reinier de Graaf Gasthuis Delft, Netherlands, 3Dept. of Internal Medicine, 
Subdivision Rheumatology, Maastricht Medical Center; Hasselt University 
Belgium; Biomedical Research Center Hasselt University Diepenbeek Belgium., 
Netherlands, 4Dept. of Internal Medicine, Subdivision Rheumatology, Maastricht 
Medical Center; Hasselt University Belgium; Biomedical Research Center 
Hasselt University Diepenbeek Belgium; Dept. of Internal Medicine VieCuri.
Medical Center Venlo., Netherlands, 5Dept. of Internal Medicine, Reinier de 
Graaf Gasthuis Delft, Netherlands

IntroductionNew strategies are needed to further optimize FLS care by paying attention 
to non-responders to FLS invitation. In this study we aimed to contact these non-responders 
to consent with a home visit (HV) or with filling in a questionnaire (Q) in order to assess 
specific patient characteristics and motives.Patients and MethodsWe analyzed 935 subse-
quent patients >50 year with a recent fracture. Of them, 228 patients were excluded leaving 
707 patients (76%) who received an invitation letter to attend the FLS. Eight weeks after 
expected receipt of the letter, all non-attenders who were all non-responders were asked by 
phone call to consent with filling in a questionnaire either during a home visit by an FLS 
officer (HV group) or by themselves (Q group). Patients who did not consent with HV or 
Q and insisted on no hospital contact whatsoever were assigned to the non-HV|Q group.
ResultsOf the 707 invitees, 510 patients (72%) attended the FLS. Of 197 non-responders, 
181 were reached by phone of whom 50 consented with a HV, 50 completed Q and 97 did not 
consent with any FLS initiative (non-HV|Q group), see Table 1.The proportion of women 
in HV was significantly higher than in Q and non-HV|Q. A significantly higher proportion 
of women in Q had major fractures compared with HV and non-HV|Q. In non-HV|Q there 
were 28 patients with hip fractures compared to 8 patients in HV (NS) and 3 in Q (p < .05). 
Of all 39 non-responding patients with a hip fracture, 28 (72%) could neither be reached or 
refused HV or Q. ConclusionNon-responders to FLS invitation who consented with a home 
visit (HV) were more likely to be women after sustaining significantly less minor fractures 
compared with Q and non-HV|Q. The proportion of hip fractures was significantly higher 
in Q compared with non-HV|Q. 72% of FLS-non-responders with a hip fracture did not 
respond to the initial FLS invitation nor showed any willingness to have contact with the 
FLS initiative or were unreachable. These findings emphasize that only a selected group of 
non-responders could be approached by a home visit or questionnaire and that a different 
approach is needed for FLS non-responders with a hip fracture.
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SAT-693
A Hardware and software integrated system enhance the treatment effect 
in osteoporosis patients’ whole process management using internet and 
Internet of Things in China *Li Xin1. 1The Affiliated hospital of xuzhou 
medical university, China

Content: There is a lack of automated ,systematic, efficient and convenient management 
of osteoporosis patients’ screening,treatment ,referral and following-up in China. Objective: 
To manage osteoporosis patients through complete flow scheme using a new hardware and 
software intergrated system and get better effection than patients using traditional methods. 
Setting: manage 2385 osteoporosis patients in 8 community hospitals and 1 osteoporosis 
specialist in a general hospital by this system, and 1,435 patients using traditional meth-
ods as a blank control group in 2 years. Subjects: Our team developed a system on our 
own. This system can obtain Data from ultrasonic bone density detector and dual-energy 
X-ray bone density detector and transmit wirelessly to an APP automatically on the doctors’ 
phone. Through the mobile APP, the patient’s condition, treatment and follow-up plan can 
be recorded in half a minute quickly and efficiently. If needed, patient information can be 
transferred within 1 second by a community doctor to a specialist at a general hospital. 
When the specialist is done, a one-click referral can be made back to the community doc-
tor. In all these processes, patients will receive real-time messages or WeChat messages 
automatically sent by the system to remind them of the medication plan, matters needing 
attention and the schedule of the follow-up visit. In this way, the burden of doctors were 
reduced while patients’ compliance could be greatly improved, so as to get better treatment 
effect. We managed 2,385 patients over 2 years with this system. In contrast, we treated and 
managed another 1,435 patients using traditional methods. Result: Patients managed by the 
system had 78.2% higher compliance and 46.2% higher satisfaction (95% confidence inter-
vals) than those managed by traditional methods in 2years. Meanwhile, doctors reported a 
56.9% increase (95% confidence intervals) in work efficiency. Conclusion: This system can 
improve the compliance and satisfaction of osteoporosis patients effectively, and improve 
the efficiency of doctors. The system is worth promoting in China, and doctors in other 
countries can also reap benefits.

Disclosures: Li Xin, None
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SAT-711
Fermented Dairy Consumption and Risk of Fractures in Postmenopausal 
Women: Is There an Association? Women’s Health Initiative Study (WHI) 
*Radhika R. Narla1, Chancellor Hohsensee2, Jeannette M. Beasley3, Andrea Z. 
LaCroix4, Susan M. Ott5. 1Division of Metabolism, Endocrinology and Nutrition, 
University of Washington, School of Medicine and Veterans Affairs Puget Sound 
Health Care System, Seattle, Washington, United States, 2Division of Public 
Health Sciences, Fred Hutchinson Cancer Research Center, Seattle, Washington, 
United States, 3NYU School of Medicine, New York, United States, 4Department 
of Family Medicine and Public Health, University of California, San Diego, La 
Jolla, United States, 5Division of Metabolism, Endocrinology and Nutrition, 
University of Washington, School of Medicine, Seattle, Washington, United 
States

A meta-analysis including 10 cohort studies reported 25% reduced odds of hip fracture 
comparing highest vs. lowest consumption of yogurt (OR 0.75, 95% CI 0.66-0.86). Mech-
anisms proposed include lower levels of lactose and galactose in fermented dairy, reduced 
oxidative stress, and potential benefits of probiotics on the gut microbiome. Our aim was to 
examine the association of yogurt, milk, or cheese intake with risk of fractures.Methods: 
137,170 women aged 50-79 years enrolled in the WHI Observational Study and Clinical 
Trials who had completed baseline food-frequency questionnaire at screening. Recruitment 
was from 10/1/93 to 12/31/98 with follow-up until 9/18/05 (mean 8.0+/-1.6 yrs). We used 
Cox proportional hazard models to calculate hazard ratio and 95% CI for hip fracture and 
any osteoporotic fracture according to the yogurt cups/week, milk cups/week and cheese 
servings as cup equivalents. Calcium content of 1 cup (250ml) of yogurt is about 300mg, 
equal to 1 cup of milk or 1.5 oz of cheese. We adjusted for multiple factors including age, 
race, calcium and vitamin D intake, Charlson index, treatment arm, height, weight, smoking, 
education, physical activity, hormone status, steroid use, diabetes and general health.Results: 
Mean daily intake of yogurt was 0.2 cups; milk intake 1 cup; and cheese 0.50 cups. During 
follow up, 1,582 hip fractures and 15,443 any fractures occurred. Yogurt consumption was 
not associated with lower body mass index, higher physical activity or calcium and protein 
intake differences. In fully adjusted models, HR for yogurt intake of >1 cup/day compared 
to nonuser was 0.66 (95% CI, 0.38-1.15) for hip fracture and 1.10 (95% CI, 0.96-1.25) for 
any fracture. HR for milk intake >= 21 cups/wk compared to <2.5 cups/wk was 0.92 (0.71-
1.19) for hip fractures and 0.86 (95% CI, 0.79-0.94) for any fracture. We saw no association 
among quartiles of cheese intake and fracture, HRs range 0.83-1.21.Conclusions: In this 
group of post-menopausal older US women, higher yogurt consumption was not associated 
with a lower risk of hip fracture or any fracture. High milk intake did show a reduced risk 
in any fracture but not hip fracture. Our population had similar milk intake but much lower 
daily yogurt intake compared to the European studies that showed lower fracture rates with 
high yogurt intake. More studies are required with higher daily yogurt consumption to see if 
there is a protective influence of fermented dairy on fracture risk.
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SAT-712
Identification of factors that affect serum levels of 25-hydroxyvitamin 
D *Kiyoko Nawata1, Mika Yamauchi2, Masahiro Yamamoto3, Toshitsugu 
Sugimoto4. 1Internal Medicine 1, Shimane University Faculty of Medicine, 
Health and Nutrition, The University of Shimane, Japan, 2Internal Medicine 1, 
Shimane University Faculty of Medicine, Japan, 3nternal Medicine 1, Shimane 
University Faculty of Medicine, Japan, 4Internal Medicine 1, Shimane University 
Faculty of Medicine, Eikokai Ono Hospital, Japan

Objectives: There is a general consensus that the serum 25-hydroxyvitamin D ([25 
(OH) D]) concentration is the best indicator of vitamin D (VD) nutritional status. VD de-
ficiency/insufficiency is a risk factor for osteoporotic fractures and falls. It is important to 
maintain an adequate level of 25 (OH) D. Previous studies demonstrated that the level of 
25 (OH) D is influenced by the level of exposure to sunlight and VD intake, as well as renal 
function and body fat content. In addition, Fibroblast growth factor 23 (FGF23) has been 
shown to suppress and induce the conversion of 25 (OH) D to 1,25(OH)2D and 24, 25 (OH)2 
D, respectively. Collectively, these studies suggest that the level of 25 (OH) D is influenced 
by various factors. In the present study, we investigated the factors that influence the level 
of 25 (OH) D. Methods: The study examined 200 healthy postmenopausal women who had 
undergone osteoporosis screening. Serum levels of 25(OH)D, intact PTH, CTX, and FGF23 
were measured. Lumbar (L) and femoral neck (FN) BMD were measured by DXA. Nutrient 
intake was calculated using a food frequency questionnaire. Motor function tests included 
maximum step length (MSL), and grip strength. Results: Mean values of age was 63.4 years 
with the following measurements: 25(OH)D 16.2 +/- 4.3 ng/mL, serum creatinine (Cr) 0.6 
+/- 0.1 mg/dL, Ca intake 656+/-192 mg/day, VD intake 9.9+/-3.9 μg/day, MSL 102+/-13 
cm, grip strength 21.8+/-4.5 kg, and the mean level of outdoor activity time 1.9 +/- 1.6 hours 
(range: 0-7.0 hours). The level of 25 (OH) D revealed a significant association with the age 
and VD intake (p<0.001). On the other hand, the level of 25 (OH) D was not associated 
with the level of outdoor activity time. Multiple regression analysis demonstrated that VD 
intake was associated with 25 (OH) D after adjusting for age, body mass index, body fat 
percentage, the levels of Ca, P, PTH, Cr, CTX, FGF23, BMD(FN), outdoor activity time, 
intake of other nutrients, MSL and grip strength (p<0.01). Conclusion: We demonstrated 
that VD intake significantly influenced the concentration of 25 (OH) D after adjusting for 
various factors including the outdoor activity time, body fat percentage and renal function. 
Our findings suggest that nutritional interventions focused on VD intake are important to 
ensure VD sufficiency and to prevent osteoporosis.

Disclosures: Kiyoko Nawata, None

SAT-713
Time of Day Does Not Appear to Influence Changes in Bone Biomarkers in 
Response to Exercise *Sarah Wherry1, Christine Swanson1, Toby Wellington1, 
Rebecca Boxer1, Wendy Kohrt1. 1University of Colorado Anschutz Medical 
Campus, United States

Time of day of exercise may modify the magnitude of disruptions in calcium homeo-
stasis observed during exercise due to diurnal variation in bone turnover markers. We and 
others have shown that exercise results in decreases in serum ionized calcium (iCa) and 
increases in parathyroid hormone (PTH) and c-telopeptide of type I collagen (CTX; a marker 
of bone resorption). However, there are limited data on whether the time of day exercise is 
performed influences these outcomes. To address this, data from 2 previous experiments 
were pooled for time of day comparisons. The experiments included 22 men and 13 women 
(33.9±5.2 y) who completed 1 hour of vigorous cycling exercise. Participants were grouped 
into morning (AM) exercisers (exercise started between 8:00am and 10:00am, n=20) and 
afternoon (PM) exercisers (exercise started between 12:00pm and 3:00pm; n=15). Blood 
samples were obtained every 15 minutes during exercise and analyzed for iCa, PTH, and 
CTX. The changes in iCa, PTH, and CTX from immediately before to the end of exercise 
were compared between groups. Outcomes were adjusted for changes in plasma volume. Se-
rum iCa decreased from immediately before to after exercise in both AM and PM exercisers 
(AM: -0.10±0.21 mg/dL; PM: -0.08±0.15 mg/dL); there was no difference between groups 
(p=0.46). There were increases in PTH (AM: 35.7±41.2 pg/mL; PM: 32.0±27.0 pg/mL) and 
CTX (AM: 0.15±0.14 ng/mL; PM: 0.15±0.11 ng/mL) in both groups, and no differences 
between groups (both p>0.10). After adjustment for changes in plasma volume, there was a 
marked decrease in iCa in the first 15 minutes of exercise in both groups (AM:-0.9±0.4 mg/
dL; PM: -0.9±0.4 mg/dL) and concentrations remained low throughout exercise. Adjusting 
for plasma volume did not change the outcomes for PTH or CTX. These results suggest that 
time of day exercise is performed does not differentially impact the disruptions in calcium 
homeostasis during exercise. However, the difference in exercise start time was small and 
participants were able to self-select the approximate time when they exercised, which could 
influence the outcomes. Future research should investigate whether time of day influences 
iCa, CTX, and PTH concentrations within the same participants.
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Glycemic control and changes in hip bone mineral density in men and 
women with type 2 diabetes: The Health, Aging and Body Composition Study 
*Kendall Moseley1, Ann Schwartz2, Elsa Strotmeyer3, Jane Cauley3, Steven 
Cummings4, Tamara Harris5, Kenneth Feingold6, Frances Tylavsky7, Deborah 
Sellmeyer8. 1Johns Hopkins University, United States, 2University of California 
San Francisco , United States, 3University of Pittsburg, United States, 4University 
of California San Francisco, United States, 5Laboratory of Epidemiology and 
Population Sciences (NIA-IRP-LEPS), United States, 6University of California, 
San Francisco, United States, 7University of Tennessee HSC, United States, 
8Stanfprd University, United States

Poor glycemic control is associated with increased fracture risk in older adults with type 
2 diabetes mellitus (T2DM). Paradoxically, T2DM may also be associated with higher bone 
mineral density (BMD). Longitudinal studies of the effect of glycemic control on BMD in 
T2DM are not available. To determine the association between changes in glycemic control 
and BMD at the femoral neck (FN) and total hip (TH) in T2DM, we used data from the 
Health, Aging and Body Composition (Health ABC) Study of men and women, aged 70-
79 years. Determinants of T2DM were self-report, use of diabetes medication, or baseline 
(BL) labs showing fasting glucose (FG) level ≥ 126 mg/dL or glucose tolerance test ≥ 200 
mg/dL. Participants on osteoporosis drugs at baseline were excluded. FG and BMD by du-
al-energy x-ray absorptiometry at the TH and FN were measured at BL as well as visits 2, 
4, 7 and 9-years after BL or until study withdrawal. Repeated measures models quantified 
associations between BL and time-varying FG levels and 9-year BMD changes. Models 
were adjusted for sex (full cohort), age, body mass index (BMI), race, smoking, steroid use, 
clinic site, insulin or thiazolidinedione use, estrogen (women) and renal function. T2DM 
participants included 357 men and 302 women. Mean age was 74 (±3) years, mean BL FG 
was 142 (±53) mg/dL,and mean duration of T2DM was 13 (±12) years. Over 9-years, T2DM 
lost BMD at the FN and TH (both sites, -0.005 g/cm2/year; CI: -0.006, -0.004). However, 
bone loss was reduced in those with higher BL FG. FN BMD was +0.011 g/cm2/year (95% 
CI: 0.003, 0.019) higher for each 50 mg/dL increase in BL FG. Similarly, bone loss was 
reduced in those with higher time-varying FG. For each 50 mg/dL increase in time-varying 
FG, FN BMD was +0.006 g/cm2/year (95% CI: 0.002, 0.011) and TH BMD was +0.007 g/
cm2/year (95% CI: 0.002, 0.011). In sex-stratified models, these findings were significant in 
men only (table). Specifically, higher BL FG and time-varying glucose were associated with 
gains in both FN and TH BMD. Weight gain with poor control may account in part for the 
positive association between FG and BMD, but these analyses only controlled for BL BMI. 
In conclusion, hyperglycemia was favorably associated with 9-year changes in FN and TH 
BMD in older men, but not women, with T2DM. Our data support the need for research 
into other mechanisms, such as those related to bone quality, whereby prolonged glycemic 
derangement leads to fracture in T2DM.

Disclosures: Kendall Moseley, None

SAT-742
Trabecular Bone Score and Bone Mineral Density in Adults with Cystic 
Fibrosis *Erin Norris1, Laurence Rubin1, Jenna Sykes1, Anne Stephenson1, 
Shabbir Mewa2. 1St. Michael’s Hospital, University of Toronto, Canada, 
2University of Toronto, Canada

BackgroundCystic Fibrosis (CF) is a genetic, multi-system disease which is derived 
from dysfunction of the cystic fibrosis transmembrane regulator (CFTR) gene. It notably 
affects the respiratory and GI systems. Survival in CF has increased with advances in man-
agement, giving rise to further complications and disease manifestations, including CF 
related bone disease (CFBD). Numerous studies in the CF population have shown bone 
mineral density (BMD), as measured by dual energy x-ray absorptiometry (DXA), is de-
creased compared to a healthy control population. BMD does not, however, account for 
other aspects of bone strength, such as microarchitecture. Trabecular bone score (TBS), a 
non-invasive index that correlates with bone microarchitecture, was obtained and evaluated 
for a relationship with DXA in adults with CF.MethodsWe conducted a retrospective cohort 
study on patients followed at the Adult CF Clinic at St Michael’s Hospital (N~400). BMD 
measured by DXA is obtained annually as part of routine clinical care. All patients (aged 25-
48) who had a DXA scan done between 2012 and 2017 were analyzed. A TBS was generated 
retrospectively for each existing BMD, using Medimaps edition 2012. Correlations between 
BMD (in g/cm2, T-score, and Z-score) and TBS were calculated using Pearson’s correlation 
coefficient.Results398 DXA scans were obtained from 235 patients, (median age of 34.3 
years). 127 patients (54%) had one scan, 70 patients (29.8%) had two scans, and 12 patients 
(16.2%) had three or more scans. There were 101 (43%) females and 134 (57%) males, with 
a median FEV1 % predicted of 66.3. The correlation coefficients between TBS and L1-L4 
BMD (g/cm2) was r=0.55 (p<0.001); T-score was r=0.57 (p<0.001) and Z-score was 0.55 
(p<0.01). The association between TBS and FN BMD (g/cm2) was 0.41 (p<0.001), T-score 
0.46 (p<0.001) and Z-score 0.41 (p<0.001).ConclusionIn this large adult CF clinic, there is a 
moderately positive relationship between TBS and DXA. Additional analyses are planned to 
define an association between longitudinal changes in DXA results and TBS scores. Further 
studies are warranted to determine if TBS may improve fracture risk prediction in this popu-
lation or otherwise contribute to the evaluation and management of CFBD.

Disclosures: Erin Norris, None

SAT-743
Fabry disease: elevated prevalence of vertebral fractures and correlation 
with Mainz Severity Score Index *Nilton Salles Rosa Neto1, Judith Campos 
de Barros Bento1, Liliam Takayama1, Valeria de Falco Caparbo1, Rosa Maria 
Rodrigues Pereira1. 1Rheumatology Division, Faculdade de Medicina da 
Universidade de São Paulo , Brazil

Introduction. Fabry disease (FD) is an X-linked lysosomal disorder where defective 
enzyme alpha-galactosidase A leads to accumulation of substrate in numerous organs and 
consequent loss of function. Bone impairment is described in FD patients and attributed 
to multifactorial etiology.Objectives. To evaluate the prevalence of vertebral fractures and 
Trabecular Bone Score (TBS) in FD patients. To correlate results with Mainz Severity Score 
Index (MSSI), C-terminal telopeptide of type I collagen (CTX), amino-terminal pro-peptide 
of type I collagen (P1NP) and receptor activator of nuclear factor kappa-Β ligand/osteo-
protegerin (RANK-L/OPG) ratio.Methods. Thirty-six FD genotype confirmed patients and 
28 controls were assessed. TBS (TBS iNsight software) and vertebral fracture assessment 
(VFA) were evaluated by dual X-ray absorptiometry. Serum levels of RANK-L (ELISA, 
Biomedica, Vienna, Austria),OPG (Milliplex, Millipore Corporation, Billerica, USA), CTX 
and P1NP (Elecsys, Roche Diagnostics, Basel, Switzerland) were analyzed.Results. Mean 
age (years) was 43.1+/-15.4 for FD patients and 47.4+/-12.2 for controls (p>0.05). Mean 
body mass index (kg/m2) was 25.2+/-4.9 for patients and 27.4+/-2.7 for controls (p=0.05). 
TBS values were 1.349+/-0.12 for patients and 1.358+/-0.10 for controls (p>0.05). VFA 
analysis unveiled 54 fractures in 21 patients [53 Grade I; 1 Grade II]. 73.3% of male patients 
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(11/15) and 52.4% of female patients (11/21) had vertebral fractures. The presence of ver-
tebral fractures correlated positively with MSSI (r=0.45, p<0.01) and negatively with TBS 
(r=-0.44, p0.05). Mean CTX value (pg/ml) was 0.61+/-0.44 for patients and 0.41+/-0.22 for 
controls (p=0.04). Mean P1NP value (pg/ml) was 151.06+/-258.93 for patients and 51.21+/-
20.06 for controls (p=0.054). No correlation was found between MSSI and CTX or P1NP 
values. RANK-L/OPG ratio correlated negatively (r=-0.43, p<0.01) with MSSI.Conclusion. 
This is the first study to evaluate VFA and TBS in FD patients. VFA analysis demonstrat-
ed elevated prevalence of vertebral fractures, and TBS correlated negatively with vertebral 
fractures. The burden of disease correlated with the risk of fracturing. These findings are 
diagnostic changing, may predict risk of future fractures and establish the need of treatment. 
Incorporation of DXA analysis with VFA following local guidelines and risk factors´ man-
agement is indispensable for FD patients.

Disclosures: Nilton Salles Rosa Neto, Shire HGT, Speakers’ Bureau, Sociedade Brasileira 
de Reumatologia, Grant/Research Support

SAT-744
See Friday Plenary Number FRI-744

SAT-745
Rheumatoid Arthritis Disease Activity is Associated with Lower Femoral 
Neck Bone Mineral Density *Katherine D. Wysham1, Jonathan Graf2, Patricia 
P. Katz2, Jane B. Shofer3, Dennis M. Black4, James S. Andrews5, Dolores M. 
Shoback6, Alvin M. Matsumoto7. 1Division of Rheumatology. VA Puget Sound 
Health Care System & University of Washington, United States, 2Division of 
Rheumatology, University of California, San Francisco, United States, 3UW 
School of Medicine, Department of Psychiatry and Behavioral Sciences, United 
States, 4Department of Epidemiology and Biostatistics, University of California, 
San Francisco, United States, 5Division of Rheumatology, University of 
Washington, United States, 6Division of Endocrinology. University of California, 
San Francisco and San Francisco Veterans Affairs Medical Center, United States, 
7Geriatric Research, Education and Clinical Center, VA Puget Sound Health 
Care System; Division of Gerontology & Geriatric Medicine, Department of 
Medicine, University of Washington, United States

Background: Rheumatoid arthritis (RA) is a known independent risk factor for fracture 
in the Fracture Risk Assessment Tool (FRAX), however the direct impact of the disease on 
bone mineral density (BMD) remains unknown. Measuring the contribution of RA disease 
activity on BMD is complicated by concomitant risk factors for bone loss such as glucocorti-
coid treatment, inactivity and systemic inflammation. The aim of this study is to evaluate the 
association of RA disease activity as measured by the Disease Activity Score 28 Joints with 
Erythrocyte Sedimentation Rate (DAS28ESR) and femoral neck BMD by dual energy x-ray 
absorptiometry (DXA), after controlling for known risk factors for osteoporosis.Methods: 
Data were from the University of California, San Francisco RA Cohort, an observational 
cohort established in 2006. In this cross-sectional analysis, all participants with femoral neck 
BMD measures and at least 1 DAS28ESR measure were included. Mean DAS28ESR from 
study entry to date of DXA was calculated and participants were placed into disease activ-
ity categories based on validated cut-points (Remission/Low, Moderate and High). Mean 
values for other time-varying exposures from enrollment to DXA date were also calculated. 
Multivariable linear regression was performed to identify the independent association of 
DAS28ESR with BMD, controlling for age, race/ethnicity, RA duration, weight, RA and os-
teoporosis medications, and high positive anti-cyclic citrullinated peptide (CCP) status (pre-
viously identified as an independent predictor of low BMD in RA).Results: 166 participants 
with a mean age of 63+/-10.3 years; 87% female; 46% Latino and 35% Asian; and mean RA 
duration of 15+/-8 years were included. The distribution of DAS28ESR categories was: 20% 
low/remission (n=37), 60% moderate (n=100) and 18% high (n=30). Moderate and high 
disease activity were both independently negatively associated with femoral neck BMD (β=-
0.054 and -0.052 g/cm2 respectively), but only moderate disease activity achieved statistical 
significance (p<0.05).Conclusion: Controlling for known osteoporosis risk factors, higher 
RA disease activity is independently associated with lower BMD. These results suggest that 
treating RA patients to achieve the target of low disease activity or remission may improve 
BMD. Longitudinal studies are needed, however, to further explore these associations.

Disclosures: Katherine D. Wysham, None

SAT-764
Effects of ibandronate on bone mineral density and microstructure in 
patients with primary osteoporosis after treatment with teriparatide *Ko 
Chiba1, Narihiro Okazaki1, Kazuteru Shiraishi1, Makoto Osaki1. 1Nagasaki 
University Graduate School of Biomedical Sciences, Japan

Introduction: Teriparatide is used for patients with severe osteoporosis, and it is known 
that in case in which osteoporosis treatment is not performed after teriparatide treatment, 
bone mineral density (BMD) decreases within one or two years. Therefore, sequential thera-
py with bone resorption drugs is recommended. Denosumab has a strong suppressive effect 
on bone resorption, however one concern is that increased bone resorption occurs after it 
is discontinued, especially in the elderly who have difficulty with follow up. On the oth-
er hand, bisphosphonates are effective even when follow-up is interrupted, and sequential 
therapy with bisphosphonates after teriparatide treatment in the elderly has become a useful.
High Resolution peripheral Quantitative CT (HR-pQCT) enables us to perform longitudinal 
analysis of bone microstructure in patients with osteoporosis.The aim of this study was to 
investigate the effects of ibandronate on bone mineral density and microstructure in patients 
with primary osteoporosis after treatment with teriparatide.Methods: Thirty patients with 
primary osteoporosis had a monthly injection of Ibandronate (BonViva intravenous injection 
1mg syringe) for 12 months after treatment with teriparatide for more than 1 year (average 
age 78 years, 61-88 years, females). Evaluation by dual-energy x-ray absorptiometry (DXA) 
and HR-pQCT was performed at the start of sequential therapy and 12 months later.Results: 
In DXA, the lumbar aBMD increased significantly from 0.820 to 0.874 g/cm2 at 0 and 12 
months, respectively, and the total hip aBMD also increased from 0.714 to 0.722 g/cm2.In 
HR-pQCT, the total vBMD was 173.9 and 174.9 mg/cm3 at 0 and 12 months, trabecular 
vBMD 64.3 and 65.3 mg/cm3, BV/TV 12.1 and 12.1%, trabecular thickness (Tb.Th) 219 , 
219 um, trabecular number (Tb.N) 0.80, 0.81 /mm, cortical vBMD 796.4, 797.9 mg/cm3, 
cortical thickness (Ct.Th) 0.68, 0.68 mm, and cortical porosity (Ct.Po) 0.93, 0.88%. There 
were no significant changes in any parameters except Ct.Po.Conclusions: Ibandronate in-
creased bone mineral density and maintained trabecular and cortical bone microstructures in 
patients with osteoporosis after treatment with teriparatide.

Disclosures: Ko Chiba, None

SAT-765
See Friday Plenary Number FRI-765

SAT-766
See Friday Plenary Number FRI-766

SAT-767
See Friday Plenary Number FRI-767
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SAT-768
Predictors of Bone Treatment Recommendation Following Fragility 
Fracture Within the UK *Samuel Hawley1, Naomi Vasilakis1, M. Kassim 
Javaid1, Bonnie Wiles2, Iona Price2, Alison Smith2, Celia Gregson3, Andrew 
Judge3, Neil Gittoes4, Gavin Clunie5, Clare Cockill6. 1University of Oxford, 
United Kingdom, 2Royal College of Physicians, United Kingdom, 3University of 
Bristol, United Kingdom, 4University Hospitals Birmingham NHS Foundation 
Trust, United Kingdom, 5British Society for Rheumatology, United Kingdom, 
6Fracture Liaison Office, Yeovil Hospital, United Kingdom

Objective: To describe anti-osteoporosis treatment recommendations post-fracture and 
identify patient and organisational predictors of: decision to treat (including oral bisphos-
phonate, parenteral therapy or clinical/GP referral for consideration of treatment) versus 
decision not to treat; and oral bisphosphonate versus parenteral therapy recommendations.
Methods: Patients with fragility fracture diagnosed in England between 01/01/2017-
31/12/2017 were identified from the Royal College of Physicians national FLS database. 
Patients diagnosed within centres achieving <50% case finding or with >=50% unknown/
missing treatment information were excluded. Descriptive statistics outlined treatment rec-
ommendations, with stratification by FLS. Patient and FLS-level factors (highest nurse band; 
nurse & administrator whole time equivalent per 1,000 admissions (</>= median)) were 
identified by complete case analysis using multilevel multivariable logistic regression.Re-
sults: Of 22,500 eligible patients (mean age 73 years; 77% female) from 15 FLS centres, 
20% were recommended an oral bisphosphonate, 5% denosumab, 4% zoledronic acid, 20% 
were referred, <1% given a different recommendation, 31% were neither referred nor rec-
ommended treatment and 19% had unknown or missing treatment recommendation status. 
There was marked variation in these outcomes by FLS. Patient-level characteristics and odds 
ratios (OR [95% CI]) for appropriate treatment recommendation/referral were as follows: 
age >=75 years (OR: 4.59 [4.18–5.03]); male gender (OR: 0.61 [0.55–0.67]); hip (OR: 3.02 
[2.68–3.40]) or spine (OR: 3.96 [3.26–4.80]) fracture; smoking (OR: 1.55 [1.36–1.78]), liv-
ing in a residential home (OR: 0.60 [0.49–0.78]), family history of hip fracture (OR: 2.04 
[1.77–2.35]), previous fracture (OR: 1.46 [1.33–1.60]) and previous bone treatment (OR: 
2.78 [2.36–3.29]). FLS-level factors were non-predictive. Predictors of parenteral (versus 
oral bisphosphonate) are shown in the figure. At the FLS level, the number of full-time 
nurses per 1,000 admissions (above and below median of 0.46 whole time equivalents) was 
significantly predictive of parenteral therapy (OR: 6.50 [1.16–36.48]).Conclusion: Multiple 
factors are associated with treatment recommendations made post-fracture, including greater 
intensity of nurse time. These results provide clinicians and service managers with insights 
towards standardising and improving services.

Disclosures: Samuel Hawley, None

SAT-769
See Friday Plenary Number FRI-769

SAT-770
See Friday Plenary Number FRI-770

SAT-771
See Friday Plenary Number FRI-771

SAT-772
The early effect of the anti-sclerostin antibody *Toshinobu Omiya1, 
Yoshihiro Yabe2, Shinji Adachi3, Toshiyuki Sakimura4, Itaru Yoda5, Aki 
Nishi6. 1oomiya9ort@yahoo.co.jp, Japan, 2yoshihiro_yabe@mhi.co.jp, Japan, 
3s-adachi@rf6.so-net.ne.jp, Japan, 4sak1049@yahoo.co.jp, Japan, 5tarupi_
tarupi@yahoo.co.jp, Japan, 6akinishi.ortho@gmail.com, Japan

Purpose There are a lot of choices for the treatment of osteoporosis. From March 2019, 
we can use the anti-sclerostin antibody for severe osteoporosis. However, this drug only 
has low volume clinical data and we need to know what to care for in early phases after 
the injection. The purpose of this study was to elucidate the early effects on blood data by 
the anti-sclerostin antibody.Materials and Methods: We prospectively reviewed 146 patients 
who were treated for osteoporosis from March 2019 to April 2019. This included 20 patients 
who were treated with the anti-sclerostin antibody for the diagnosis of severe osteoporosis: 
these were 4 males and 16 females, and the mean age was 81.0 years. Before the treatment, 
we checked bone mineral density and blood data. After the injection of the anti-sclerostin 
antibody, we checked blood data every week. We also checked P1NP as a bone formation 
marker every two weeks.Results: The serum alkaline phosphatase levels increased after the 
injections. It was highest at 2 weeks after the injections (441.7 ± 132.6 U/L) and then grad-
ually decreased. The serum calcium levels decreased after the injections. At baseline, it was 
9.0 ± 0.67 mg/dl. It was lowest at 1 week after the injections (8.7 ± 0.5 mg/dl) and gradually 
increased back to baseline levels. The P1NP was highest at 2 weeks after the injections. It 
was 121.7 ± 63.7% compared to the baseline (0%) and after that it decreased back to baseline 
levels. There are no patient who had adverse symptoms in the month after the injections.
Conclusion:In this study, the P1NP and the serum ALP level increased and they were highest 
at 2 weeks after the anti-sclerostin antibody injection. There are no patient with adverse 
symptoms.

Disclosures: Toshinobu Omiya, None

SAT-773
The impact of switching short-term teriparatide to denosumab comparing 
with treating denosumab alone in patients with osteoporotic hip fracture : 
1-year follow-up *Chan Ho Park1, Jun-Il Yoo2, Dong Won Byun3. 1Yeungnam 
University Medical center, Republic of Korea, 2Gyeongsang National University 
Hospital, Republic of Korea, 3Soonchunhyang University Seoul Hospiral, 
Republic of Korea

The impact of switching short-term teriparatide to denosumab comparing with treating 
denosumab alone in patients with osteoporotic hip fracture : 1-year follow-upIntroduction-
Hip fracture patients require more aggressive treatment for osteoporosis in order to prevent 
subsequent fractures. It has been reported that switching from bone-forming agent to antire-
sorptive agent is effective for severe osteoporosis patients. However, long-term treatment 
using teriparatide (TPTD) is difficult to maintain adherence because of cost and injection 
complaints. The objective of this study is to determine the impact of short-term TPTD usage 
before denosumab (DMAb) therapy comparing with using DMAb alone during 1 year after 
hip fracture.Method24 patients were treated with TPTD for an average of 12.1 weeks and 
switched to DMAb for 12 months (group 1). 16 patients were treated with DMAb alone for 
12 months (group 2). Calcium and vitamin D were supplemented for all patients. Bone min-
eral density (BMD) was evaluated before and after treatment during 1 year. We compared 
the improvement of BMD and T-score in hip and spine.ResultBMD and T-score of femur 
neck were improved from 0.535 to 0.542 and -2.58 to -2.45 in group 1. However, those 
cannot show statistical significance (p=0.366, 0.160). In group 2, BMD and T-score of femur 
neck before and after DMAb therapy were 0.481 and 0.467, -3.18 and -3.12, respectively 
(p=0.566, 0.780). BMD and T-score of spine showed significant improvement in group 1 
and 2 (p<0.001).ConclusionShort-term switching therapy and DMAb alone treatment were 
effective for improving spine BMD. However, those was not able to show significant im-
provement of femoral neck BMD. We consider short-term treatment with TPTD showed 
mild improvement of femur neck BMD rather than DMAb alone therapy, duration of TPTD 
treatment should be longer than in our study because of no statistical significance. Previ-
ous studies reported about 30% subsequent hip fracture occurred within 2 years after first 
fracture. Hence, early aggressive treatment for osteoporosis is needed for osteoporotic hip 
fracture patients. Considering difference of composition ratio of cancellous and cortical bone 
in hip and spine, DMAb therapy following TPTD for more than 3 months might be effective 
for patients with osteoporotic hip fracture who have risk of subsequent hip fracture.

Disclosures: Chan Ho Park, None
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See Friday Plenary Number FRI-775
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SAT-776
See Friday Plenary Number FRI-776

SAT-777
See Friday Plenary Number FRI-777

SAT-778
See Friday Plenary Number FRI-778

SAT-779
Assessment and risk factors of denosumab discontinuation in women with 
postmenopausal osteoporosis on telephone survey. *Koki Tsuchiya1, Koji 
Ishikawa1, Soji Tani1, Takuma Kuroda1, Chikara Hayakawa1, Yoshifumi Kudo1, 
Toshiyuki Shirahata1, Takashi Nagai1, Tomoaki Toyone1, Katsunori Inagaki1, 
Yusuke Oshita2. 1Department of Orthopaedic Surgery, Showa University School 
of Medicine, Japan, 2Department of Orthopaedic Surgery, Yamanashi Red Cross 
Hospital, Japan

Introduction: Denosumab reduces bone resorption and improves bone mineral den-
sity (BMD). However, several serious adverse effects of denosumab have been reported, 
including those due to treatment discontinuation. Discontinuation of denosumab leads to 
rapid loss of BMD and causes a bone turnover rebound effect. Several studies have reported 
on rebound-associated multiple vertebral fractures. This survey was aimed at assessing the 
details of denosumab discontinuation in our hospital.Methods: We screened patients with 
postmenopausal osteoporosis received initial administration of denosumab by one author 
between May 2014 and October 2017. The patients who were discontinued denosumab were 
enrolled. We performed telephone survey from the medical record and recommended the 
revisits. We assessed the number of patients who discontinued the therapy, the reasons for 
discontinuation, and the presence of fractures by telephone survey. In addition, BMD and 
serum concentrations of P1NP and TRACP-5b were assessed in the patients who were re-
visited after discontinuation for 9 to 24 months.Results: Of the 153 patients, 57 (37.3%) 
discontinued denosumab treatment, of whom 35 (61.4%) could make telephone contact and 
8 (14%) revisited our hospital for assessment of treatment. Of the 8 patients, 6 (75%) discon-
tinued denosumab for 9 to 24 months. The mean duration of discontinuation was 12 months 
(10–14 months) and the mean number of injections before discontinuation was 3.5 times in 
the 6 patients. In addition, BMD at revisit was decreased in 5 patients (lumbar spine:5/6 pa-
tients, proximal femur: 2/6 patients) as compared with the last injection. As compared with 
the bone turnover markers (BTM) at the first injection, rebound phenomenon was observed 
in 2 patients (P1NP: 1/6 patients, TRACP-5b: 2/6 patients). The reasons for discontinuation 
in all 35 patients were forgetting in 13 (37.1%), poor physical condition in 6 (17.1%), death 
in 6 (17.1%), changing physician in 5 (14.3%), dental treatment in 2 (5.7%), and patient 
wish in 3 (8.6%). No fractures occurred during discontinuation of denosumab.Discussion: 
The main reasons for discontinuation was forgetting. Therefore, careful explanation of the 
discontinuation risks and follow-up are important. In the present study, the patient who were 
administrated denosumab only one time did not show BMD loss and BTM rebound. This 
means that the long-term treatment before discontinuation might be a risk factor.

Disclosures: Koki Tsuchiya, None

SAT-780
The effect of only daily teriparatide without calcium and vitamin D 
supplementation *ITARU YODA1, TOSHINOBU OMIYA2, SHINJI ADACHI2, 
TOSHIYUKI　 SAKIMURA2, AKI NISHI2, YOSHIHIRO YABE2. 1Juko 
Memorial Nagasaki Hospital , Japan, 2Juko Memorial Nagasaki Hospital, Japan

PurposeAdministration of daily teriparatide increase bone mineral density (BMD) in 
patients with osteoporosis with severe fracture risk. However, in these studies, they treat 
patients by teriparatide with calcium and vitamin D supplementation. There are few reports 
of the comparison with teriparatide monotherapy and teriparatide with calcium and vitamin 
D supplementation. The purpose of this study was to elucidate the difference of teriparatide 
monotherapy and combinatin therapy.Materials and MetodsWe retrospectively reviewed 102 
patients who were treated with daily teriparatide (20μg/day) from January 2014 to June 
2017. These were 25 males and 77 females, and the mean age was 78.6 years. Bone mineral 
density (BMD) of the lumbar spine and hip , Serum procollagen I N-terminal pro-peptide 
(PINP) and Serum Calcium concentration were assessed at pre-treated, 6months , 12months 
, 18months and 24months.ResultsBMD (6, 12, 18, 24 months) of lumbar spine increased by 
3.0%, 4.9%, 5.1%, 6.7% from the baseline. On the other hand, BMD (6, 12, 18, 24 months) 
of hip were -0.1%, -0.7%, +0.7%, +1.1% from the baseline. There were no significant differ-
ence. PINP was highest at 6months (96.6% from baseline) and gradually decreased. Serum 
Calcium concentration was also highest at 6months and gradually decreased. In 2 patients, 
Calcium concentrations slightly increased more than reference value (10.2mg/dl). However 
there was no adverse symptom and we could continue teriparatide therapy.ConclusionsTeri-
paratide monotherapy increased BMD of lumbar spine. However, the effects were not equal 

to the reports of combination therapy. Therefore, combination therapy is possible to be more 
effective than teriparatide monotherapy. On the other hand, the combination therapy has a 
risk of hypercalcemia, and we need to care for the safety.

Disclosures: ITARU YODA, None

SAT-781
See Friday Plenary Number FRI-781

SAT-821
Gut Microbiota-Derived Outer Membrane Vesicle Promotes Skeletal Bone 
Mass in Aging Mice *Jyotirmaya Behera1, jessica Ison1, Michael John Voor1, 
suresh c tyagi1, neetu tyagi1. 1University of Louisville, United States

Emerging evidence has shown that microbial-derived outer membrane vesicle (OMV) 
plays an important role in maintaining host-microbiome communication. However, the pre-
cise mechanistic role of microbiota-derived outer membrane vesicles (OMVs) in regulating 
skeletal bone mass in aging mice still needs to be studied in order to be better understood. 
Here, we show that bone marrow mesenchymal stem cells (BMMSCs) inflammation and 
skeletal bone loss are issues which are common in aging mice, and whether probiotics 
(GSL#5) cultured derived OMVs (Pro-OMVs) could restore BMMSCs function and bone 
formation. To test the hypothesis, we employed 4-months age-matched female wild-type 
C57BJ/L6 (WT) mice as a control group (Young), 24-months old age-matched female WT 
mice group as aging group (AG) and another 24-months old age-matched female WT mice 
group were inoculated by oropharyngeal aspiration with Pro-OMVs (HFD+Pro-OMVs) (8-
10 μg total protein) or vehicle every week for 3 months. Further, Pro-OMVs were char-
acterized using Dynamic Light Scattering (DLS) technique. Using RNA-Seq analysis, we 
characterized differentially expressed short RNAs (sRNAs) and identified their enrichment 
in Pro-OMVs. In the AG mice model, inflammatory cytokines TNFα (TNF), and IL-17 were 
upregulated in the blood and the femoral bone. We selected sRNAs-62790 as a prominent 
candidate for its stable secondary structure and predicted mRNA targets. sRNAs-62790 is a 
fragment of a Lactobacillus casei BL23 methionine tRNA, and it was found to be abundant 
in Pro-OMVs (3.7-fold). Upon administration of probiotics, there was reduced TLR4-sig-
naling mediated inflammation in AG mice. Using the algorithm BLASTN 2.2.31 and mi-
Randa microRNA target prediction scan, the data shows that sRNAs-62790 directly inhibits 
the mRNA of NF-κB activity 2.8-fold, and, thereby, inflammation is reduced. In cultured 
BMMSCs, overexpression of sRNAs-62790 suppresses the TLR4- NF-κB signaling induced 
inflammation. Using an electrophoretic mobility shift assay, we identified that NF-κB tran-
scriptionally regulates the inflammatory cytokines (TNF, IL-17) expression in the BMMSCs 
of AG mice. Gene knockout of sRNAs-62790 by specific siRNA against sRNAs-62790 in-
creases BMMSCs inflammation and femoral bone loss (BV/TV; 42%) in AG+Pro-OMVs 
mice. Our findings provide novel evidence that the administration of Pro-OMVs could main-
tain BMMSCs function and skeletal bone mass in AG mice.

Disclosures: Jyotirmaya Behera, None

SAT-822
See Friday Plenary Number FRI-822

SAT-823
Possible roles of IL-12 cytokine family in management of post-menopausal 
osteoporosis *Priyanka Shukla1, Mohd Nizam Mansoori1, Divya Singh1. 1Central 
Drug Research Institute, India

A growing understanding of the bone remodeling process suggests that inflammation 
significantly contributes to the pathogenesis of osteoporosis. T cells and various cytokines 
contribute majorly to the estrogen deficiency-induced bone loss. Within the vast arrays of cy-
tokines, the IL-12 family remains unique being the only heterodimeric cytokine family. De-
spite many structural similarities in the cytokines, their receptors and downstream signaling 
components, they possess vastly contrasting biological activities. While IL-12 and IL-23 are 
predominantly pro-inflammatory cytokines, IL-27 and IL-35 are anti-inflammatory in na-
ture. IL-35 and IL-27 exert protective effects in autoimmune diseases like experimental au-
toimmune encephalomyelitis and rheumatoid arthritis; however, their role in pathogenesis of 
osteoporosis remains to be determined. IL-12 and IL-23 are the pro-inflammatory members 
of the IL-12 family. Ustekimumab, a monoclonal antibody directed towards both IL-12 and 
IL-23, has been approved for treatment of psoriasis, however, their role is unknown in estro-
gen deficiency induced bone loss. We have studied both the effects of IL-27 supplementa-
tion and IL-23 neutralization in ovariectomized estrogen-deficient mice on various immune 
and skeletal parameters. Our studies reveal that supplementation of IL-27 to ovariectomized 
mice had osteoprotective effects by suppressing Th17 cell differentiation and activation of 
Egr-2 to induce IL-10 producing Tr1 regulatory cells. These results were also corroborated 
in female osteoporotic subjects. With IL-23 it was observed that functional block of IL-23 
prevents ovariectomy induced bone loss by reducing TH17 differentiation and promoting T 
regulatory cell differentiation. Our studies support bone protective effects of IL-27 cytokine 
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and IL-23 neutralizing antibody and form a strong basis for using humanized IL-27 and IL-
23 neutralizing antibody towards the treatment of post-menopausal osteoporosis.

Disclosures: Priyanka Shukla, None
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SAT-837
Novel partial weight bearing model leads to dose-dependent skeletal deficits 
in rats *Frank Ko1, Marie Mortreux1, Janice Nagy1, Seward Rutkove1, Mary 
Bouxsein1, Daniela Riveros2. 1Beth Israel Deaconess Medical Center, United 
States, 2Beth ], United States

 Reductions in mechanical loading from bed rest, spinal cord injury or spaceflight lead 
to marked bone loss. Whereas animal models of complete unloading have been widely used 
to study disuse-induced bone loss, data on the effects of partial unloading are lacking. Thus, 
using a novel partial weight bearing (PWB) rat model, we determined structural and func-
tional alterations of the skeleton during different degrees and durations of PWB. We hy-
pothesized that skeletal deficits will be proportional to the degree of unloading and progress 
with time. Male Wistar rats (14-week-old) were randomly assigned to different PWB groups 
(20% to 100% of body weight loading: PWB20; PWB40; PWB70; or PWB100) for 1, 2, or 
4 weeks (n = 12/group). pQCT was performed in vivo to assess changes in trabecular bone 
density (Tb.vBMD) at the proximal tibia, while cellular, structural, and functional alter-
ations in bone were assessed ex vivo by dynamic histomorphometry, microCT and femoral 
three-point bending. Statistical analyses were performed using mixed linear model (in vivo) 
and two-way ANOVA (ex vivo). All animal procedures were approved by the institution’s 
Animal Care and Use Committee. Tb.vBMD declined in a dose and time-dependent fashion. 
Compared to the baseline, Tb.vBMD declined by 18%, 9.2%, 9.4% and 5.3%, respectively 
in PWB20, PWB40, PWB70 and PWB100 at 1 week (all p<0.001, Figure 1A). Notably, 
the decline in Tb.vBMD in the unloaded groups progressed with time and did not reach 
a plateau. Trabecular microarchitecture in the distal femoral metaphysis also deteriorated 
according to PWB status, with 48% lower Tb.BV/TV in PWB20 vs PWB100 (p<0.001) as 
early as 2 weeks after unloading (Figure 1B). This decrease in Tb.BV/TV was due to both 
trabecular thinning and reduced trabecular number. At the tissue level, osteoblast surface 
(Figure 1C), MS/BS and bone formation rate were 65.3% to 76.1% lower in PWB20 com-
pared to PWB100 1 week after unloading, with no changes in osteoclast surface. Three-point 

bending of the femoral diaphysis also revealed deficits in functional properties due to PWB 
(Figure 1D). Our results from in vivo and ex vivo assessment of cellular, structural, and 
functional skeletal alterations during PWB suggest that skeletal deterioration is progressive 
and generally proportional to the degree of reduction in mechanical loading.

Disclosures: Frank Ko, None

SAT-838
See Friday Plenary Number FRI-838

SAT-839
Time Course of Cortical Porosity Development in Mice with Adenine-
Induced Chronic Kidney Disease *Corinne E Metzger1, Elizabeth A Swallow1, 
Matthew R Allen1. 1Indiana University School of Medicine, United States

Chronic kidney disease (CKD) causes bone and mineral disturbances leading to bone 
loss, skeletal fragility and increased fracture incidence. Notably, CKD-induced bone loss 
is characterized by increases in cortical porosity with modest changes in trabecular bone. 
In CKD patients, increases in circulating parathyroid hormone (PTH) are associated with 
increased cortical porosity and risk of fracture. The goal of this present work was to charac-
terize the relationship between elevations in PTH and the development of cortical porosity 
in an animal model of CKD. Female C57BL/6 mice (8-wk of age) were either fed a diet 
with 0.2% adenine to induce CKD (Ad-CKD) or a control diet (Con). Both diets contained 
identical calcium and phosphorous contents (0.9% P, 0.6% Ca) to help induce a consistent 
CKD phenotype. Groups of mice (n=8 per treatment) were terminated after 2, 4 and 6 weeks 
on the diets. An additional group of mice had a 6-week induction of CKD on the adenine 
diet followed by 4 weeks on the control diet before termination (10 weeks after beginning 
diet). Data were analyzed via a 2x4 factorial (diet-by-time). Statistical significance was de-
termined at p<0.05. Ad-CKD mice had lower body weight than age-matched Con groups at 
all time points (-10-30%). Serum blood urea nitrogen, an index of CKD, was elevated at all 
time points in Ad-CKD mice (+30-94%). For serum PTH, there was a significant diet-by-
time interaction with higher PTH in all Ad-CKD groups vs. Con groups, but at 10-weeks, 
Ad-CKD had the highest group PTH value of all Ad-CKD time points. Cortical porosity 
at the femur diaphysis, measured via µCT, had a significant diet-by-time interaction with 
both 6- and 10-week Ad-CKD having higher cortical porosity (average of 1.9% and 4.1%, 
respectively) compared to the 2- and 4-week Ad-CKD groups (average of 0.2% and 1.2%, 
respectively) and Con groups (all had porosity levels less than 0.3%). Despite elevated PTH 
at all timepoints in Ad-CKD groups, cortical porosity was not significantly higher than Con 
until the 6- and 10-week time points. These data document the temporal relationship be-
tween elevations in PTH and the development of cortical porosity in CKD while alluding to 
the potential importance of the length of time and/or the level of PTH necessary to develop 
cortical porosity in CKD.

Disclosures: Corinne E Metzger, None
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SAT-841
The Osteopenic Phenotype Observed in Winnie Mice Model of Inflammatory 
Bowel Disease Is Associated with Alterations in The Canonical Beta-Catenin 
Pathway *Shilpa Sharma1, Gustavo Duque1, Kulmira Nurgali1, Ahmed Saedi1. 
1AIMSS, Australia

Osteoporosis and fractures occur at higher frequency in patients with inflammatory 
bowel disease (IBD), and decreased bone mass is observed in animal models of colitis. 
However, the link between IBD and decreased bone density is not completely understood. 
Identification of the mechanisms of IBD-associated bone disease would facilitate the devel-
opment of effective therapeutic interventions. The consistent feature of colitis is increased 
gut-derived serotonin (GDS) availability in the intestinal mucosa, which could have a neg-
ative impact on osteoblastogenesis in this model. We tested the hypothesis that GDS plays 
an important role in the pathogenesis of bone loss in IBD. In this study, we used a mouse 
model of spontaneous chronic colitis named Winnie, in which chronic intestinal inflamma-
tion results from a primary intestinal epithelial defect conferred by a mutation in the Muc2 
mucin gene. These mice are an ideal model of IBD due to their close pathophysiological 
resemblance to human ulcerative colitis. Recently, we observed that the onset and progres-
sion of chronic colitis in Winnie mice model parallels increased mucosal release of GDS via 
enterochromaffin cell hyperplasia and downregulation of the serotonin reuptake transporter. 
As increase in GDS was observed at the onset of disease at 7-14 weeks in Winnie mice, we 
intended to investigate the mechanisms associated with IBD-induced osteoporosis in Winnie 
mice model of 14 wk (compared to age and sex matched control mice) by testing intricate 
transcription machinery stimulated by this pathway in bone cells. We performed quantitative 
gene expression analysis from total RNA extracted from mesenchymal stem cells derived 
from ex vivo bone marrow cultures. We observed an increase in the anti-osteogenic genes 
Htr1b, FOXO1 and a significant decrease in the osteogenic genes LRP5, beta-catenin and 
CREB1. In the light of our observations, we propose a model of regulation of bone formation 
in Winnie mice model as shown in figure. Following GDS binding to Htr1b on pre-osteo-
blasts, CREB1 expression is down-regulated, which may result in a decrease in osteoblast 
proliferation. Other contributory signalling factor is FOXO1 which orchestrates GDS bind-
ing. It has already been reported that higher circulating levels of GDS recruits FOXO1 to 
mediate its functions in osteoblasts. Also, we found beta-catenin dependent LRP5 down-reg-
ulation in Winnie mice as compared to control mice. In conclusion, these findings support 
the novel concept that altered GDS handling can be a contributing factor in colitis-induced 
changes in bone density.

Disclosures: Shilpa Sharma, None

SAT-842
Treatment-induced cortical porosity infilling in an animal model of 
Progressive Chronic Kidney Disease *Elizabeth A. Swallow1, Corinne E. 
Metzger1, Demi R. Lehmkuhler1, Neal X. Chen1, Sharon M. Moe1, Matthew R. 
Allen1. 1Indiana University, United States

Introduction: Chronic kidney disease (CKD) patients suffer from a high incidence of 
fracture. Patients with end stage renal disease are 4x more likely to sustain a hip fracture 
compared to the normal population. Unlike other bone loss conditions where trabecular bone 
is predominately affected, skeletal fragility in CKD is driven by cortical bone deterioration 
in the form of cortical porosity. Due to challenges in early diagnosis of CKD, preventing cor-
tical porosity formation may not be a viable approach. Therefore, understanding if/how cor-
tical pores infill may be essential to improve cortical bone health in CKD patients. This study 
aimed to assess whether PTH suppression, using an aggressive 3% calcium water treatment, 
was sufficient to cause cortical pore infilling and normalize mechanical properties.Methods: 
Male Cy/+ rats, a model of progressive CKD, were raised to an age (~30 wks) at which they 
are known to develop cortical porosity. Baseline porosity was assessed using in vivo µCT. 

Calcium water supplementation to suppress PTH was administered for 5 weeks followed 
by another in vivo µCT scan. Blood urea nitrogen and PTH were measured at baseline and 
endpoint. Mechanical parameters were assessed by monotonic bending (3-pt) with aged-
matched untreated CKD and normal littermate (NL) animals used as controls.Results: Cal-
cium water supplementation lowered circulating PTH levels 32-fold after 5 weeks, bringing 
it back to normal levels. Cortical porosity levels at baseline were significantly higher than 
normal animals, after 5 weeks of treatment levels were significantly lower and compara-
ble to normal, documenting prominent pore infilling. Calcium supplementation normalized 
ultimate force and stiffness to levels of NL rats, significantly improving these parameters 
compared to untreated CKD (p=0.0002 and 0.0006, respectively). Work to failure, however, 
was not significantly different compared to untreated CKD controls both of which were 
significantly lower than NL.Conclusion: Calcium water supplementation, used to suppress 
PTH, facilitates the infilling of cortical pores leading to improvements in cortical microar-
chitecture and some structural mechanical properties. Although calcium supplementation is 
not a viable method of treatment for clinical patients, these data demonstrate an important 
proof-of-concept that cortical pores have the capacity to refill in the setting of CKD.

Disclosures: Elizabeth A. Swallow, None

SAT-843
Targeted Deletion of Erythropoietin Receptor (EPOR) in Schwann Cells 
Abolishes the Neuroprotective Effect of EPO on Peripheral Nerve Injury 
Recovery and Exacerbates Muscle Atrophy *M A Hassan Talukder1, Jung 
Lee1, Mary O’Brien1, Zara Karuman1, John Elfar1. 1Penn State College of 
Medicine, United States

Background: Erythropoietin (EPO) is a pleiotropic hormone with neuroprotective and 
neurotrophic properties. Both EPO and EPO receptor (EPOR) are present in the peripheral 
nervous system, and Schwann cells express EPOR. While muscle atrophy occurs very rap-
idly following nerve injury, the role EPO and EPOR on muscle atrophy is largely unknown. 
This study was designed to explore the role EPOR on EPO-induced functional recovery 
(sciatic function index, SFI) following acute nerve injury, and the loss of muscle mass in 
tibialis anterior (TA) muscle was also evaluated. Methods: We developed a myelin pro-
tein zero (MPZ) promoter-driven deletion model targeting EPOR in Schwann cells of mice 
(MPZ-Cre EPOR f/f). Female MPZ-Cre EPOR f/f (EPOR knockout) and wild-type (WT) 
mice were assigned to sciatic nerve crush injury and followed for 21 days with EPO (5000 
units/kg, ip, immediately after the nerve injury) or saline treatment (n = 7/group). Results: 
In saline-treated groups, post-injury SFI recovery was comparable between EPOR knockout 
and WT mice. Interestingly, while EPO treatment markedly accelerated functional recovery 
in WT mice at post-injury day 3 (SFI, -17.2), SFI in EPO-treated EPOR knockout mice was 
markedly impaired (SFI, -48.1, P < 0.001) by day 3. At post-injury day 7, SFI recovery was 
complete in EPO-treated WT mice (-3.3), whereas it was -40.7 (P < 0.001) in EPO-treated 
EPOR knockout mice. Importantly, compared to saline-treated EPOR knockout mice, SFI 
recovery in EPO-treated EPOR knockout mice was significantly low at day 7 (-18.8 vs -40.7, 
P < 0.01) and day 14 (-1.3 vs -13.7, P < 0.05). In saline-treated groups, loss of TA muscle 
mass (as a percentage of healthy TA muscle) was comparable (~12%) between WT and 
EPOR knockout mice. In EPO-treated WT mice, there is no significant loss of muscle mass 
in the injured limb (<4%). However, muscle mass in the injured limb of EPO-treated EPOR 
knockout mice was significantly lost (19%, P < 0.001) and it was also significantly different 
from EPO-treated WT mice (12%, P < 0.05). Compared to saline group, EPO treatment sig-
nificantly prevented muscle loss in WT mice (4% vs 12%, P < 0.05), but the muscle loss was 
exacerbated by EPO treatment in EPOR knockout mice (19% vs. 12%, P < 0.05). Conclu-
sions: These findings provide direct evidence for an obligatory role of Schwann-cell specific 
EPOR in EPO-induced functional recovery and muscle atrophy following nerve injury, and 
open a new window for further investigations.

Disclosures: M A Hassan Talukder, None
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SAT-871
Comparisons between Teriparatide and Abaloparatide on Their Anabolic 
Effects and Responses to Treatment Discontinuation in Ovariectomized 
(OVX) Rats *Wei-Ju Tseng1, Wenzheng Wang1, Hongbo Zhao1, Xiaowei Sherry 
Liu1. 1University of Pennsylvania, United States

Abaloparatide (ABL), a parathyroid hormone (PTH)-related protein analog, is a new 
anabolic treatment approved by the FDA for postmenopausal osteoporosis. Similar to Teri-
paratide (TPTD, PTH1-34), ABL increases bone mineral density (BMD) by enhancing bone 
formation. However, the treatment efficacy of ABL on bone microarchitecture and how 
it compares to TPTD is unclear. Moreover, our previous study demonstrated diminished 
treatment benefit of TPTD upon discontinuation in estrogen-deficient bone. Therefore, the 
objective of this study was to compare the effects of TPTD and ABL treatment in bone 
microarchitecture and their discontinuation in an OVX rat model.24 4-month-old SD rats 
underwent OVX surgery. After 4-wk osteopenia development (51% and 11% reduction in 
BV/TV and Tb.Th, respectively), rats were assigned to 3 groups: VEH (n=9, 12-wk saline), 
TPTD-VEH (n=9, 3-wk TPTD 40 µg/kg/day followed by 9-wk saline), and ABL-VEH (n=6, 
3-wk ABL 40 µg/kg/day followed by 9-wk saline). In vivo µCT (Fig A) indicated continued 
bone loss in VEH for 12 wks. In contrast, 3-wk TPTD treatment led to a 46% increase in 
trabecular thickness (Tb.Th). Moreover, 3-wk ABL treatment led to 49% and 51% increases 
in bone volume fraction (BV/TV) and Tb.Th, respectively (Fig B-C). No change in trabec-
ular number (Tb.N) was observed under either treatment. Intriguingly, 1 wk after switching 
to VEH from TPTD or ABL (wk 4), BV/TV and Tb.Th continued to improve, indicating an 
anabolic window upon early withdrawal. Treatment benefit of ABL in BV/TV was still ob-
served at wk 5 (40% greater than wk 0) while there was no longer a difference in BV/TV by 
wk 5 with TPTD group. Interestingly at wk 12, Tb.Th in VEH, TPTD, and ABL groups was 
still 31%, 26% and 43% greater than wk 0, respectively. At the end of the anabolic window 
(wk 4), ABL showed greater treatment efficacy in Tb.Th than TPTD (Fig E). However, at wk 
12 (9 wks after withdrawal), there was no difference in bone microarchitecture for TPTD or 
ABL groups compared to VEH group.In summary, both TPTD and ABL efficiently increase 
bone volume by thickening the remaining trabeculae and both treatments require follow-up 
with anti-catabolic therapy upon discontinuation to maintain treatment benefits. Our study 
discovered a continuous anabolic window upon early withdrawal from both TPTD and ABL, 
which offers a new mechanism in support of a cyclic administration regimen of TPTD or 
ABL to maximize treatment efficacy.

Disclosures: Wei-Ju Tseng, None

SAT-872
Chemical Homing to Localize Anabolic Extracellular Matrix Cues to 
Accelerate Bone Fracture Repair *Jeffery Jay Nielsen1, Stewart Low1, Philip 
Low1, Neal Ramseier1, Rahul Hadap1, Nicholas Young1. 1Purdue university, 
United States

PURPOSE: Develop a new class of therapeutics based on a bone fracture-targeted drug 
delivery system that can safely and effectively be used to deliver extracellular matrix cues 
(ECM) as therapeutics to the site of a bone fracture. These pharmaceuticals could be deliv-
ered noninvasively and have sustained dosing throughout the fracture repair, thus increas-
ing the efficacy and speed of treatment without surgical implantation. METHODS: Acidic 
oligopeptide targeted conjugates and free untargeted versions of collagen fragments(P15, 
CTC) osteopontin fragments(ODP, CBM, CBD) and integrin ligands(ITGA5) were synthe-
sized by Fmoc solid-phase peptide synthesis. Osteogenic genes expression patterns were 

assessed in MCTC3-E1 cells to ensure the conjugates’ activity. Conjugates were tested in 
a mid-shaft stabilized femur fracture model in 12-week-old Swiss Webster mice. Femur 
fractures were induced using a einhorn device. The mice were dosed subcutaneously each 
day for three weeks with a n=10 for each of different drug dose combinations. Fracture 
healing was assessed using microCT. Morphometric parameters were quantified in the 100 
widest slices of the fracture callus. Fractured femurs were tested for strength in a 4-point 
bend to failure. Peak load, yield load, stiffness, displacement post yield, work to fracture, 
and deformation data were generated.RESULTS: All targeted versions of the anabolic ECM 
fragments demonstrated significant improvements in bone fracture healing both structurally 
and mechanically. CBM had the greatest results of the osteopontin fragments, but CTC was 
the better of the two collagen fragments.The best performing ECM cue was ITGA5 which 
achieved a 89% increase in BV/TV of the fracture callus and a 216% increase in work to 
fracture relative to saline control. No side effects were observed, even at very high doses.
CONCLUSIONS: Conjugation did not affect biological activity, and the attachment of a 
bone-targeting ligand allowed ECM fragments to improve fracture healing. They all show 
promise as future therapies, that increase production of quality bone. It could also reduce 
cardiovascular comorbidities associated with patients’ immobility. This new drug adminis-
tration for anabolic ECM fragments could provide a new non-invasive treatment course in 
which a more sustained therapeutic effect can be elicited with less drug. It has help create 
a safe alternative to surgical implantation for these compounds allowing for a wider spread 
use of these compounds

Disclosures: Jeffery Jay Nielsen, None

SAT-873
See Friday Plenary Number FRI-873

SAT-874
See Friday Plenary Number FRI-874

SAT-875
Effects of a novel EP4 agonist on bone metabolism in vitro *Shanqiao Wei1, 
Stephen Barrett1, Ines Morano 1, Thomas Owen2. 1Cayman Chemical company, 
United States, 2Ramapo College of New Jersey, United States

Prostaglandin E2 (PGE2) is known to be a crucial regulator of bone remodeling, help-
ing to maintain the balance between bone formation and resorption. These biologic effects 
of PGE2 are primarily mediated through its interaction with the G-protein coupled recep-
tor EP4, a potential target for bone anabolic therapies. We have developed a potent novel 
small molecule EP4 receptor agonist (KMN-159) with high EP4 selectivity and excellent 
chemical stability. The present study is aimed at investigating the impact of KMN-159 on 
bone metabolism in vitro. We utilized human bone marrow-derived mesenchymal stem cells 
(hBM-MSCs) to determine the influence of KMN-159 on osteogenic and adipogenic differ-
entiation and utilized RAW264.7 cells to evaluate the effect of KMN-159 on osteoclastogen-
esis. For the osteogenesis studies, hBM-MSCs were treated with 100 nM KMN-159 in the 
presence of osteogenic medium (10 mM β-glycerophosphate, 10 nM dexamethasone and 
100 µM ascorbic acid 2-phosphate). Alkaline phosphatase (ALP) activity and mineralization 
of hBM-MSCs were significantly induced by KMN-159, demonstrating the stimulation of 
osteoblastic differentiation by KMN-159. Consistently, KMN-159 upregulated the mRNA 
levels of early-stage osteoblast marker genes (RUNX2, Osterix, COL1A1, ALP) as well as 
the late-stage marker osteocalcin in hBM-MSCs. In contrast, Oil red O staining showed that 
KMN-159 moderately inhibited adipocyte differentiation of hBM-MSCs in the presence of 
osteogenic medium but not in adipogenic medium. Our investigation of the effects of KMN-
159 on osteoclastogenesis in the RAW264.7 cells showed that 100 nM KMN-159 did not 
alter osteoclast formation in either the presence or absence of RANKL (receptor activator 
of NF-kB ligand (RANKL). However, the osteoprotegerin (OPG)/ RANKL mRNA ratio in 
hBM-MSCs (21 days) was significantly decreased by KMN-159, indicating that KMN-159 
could indirectly enhance osteoclast formation in vivo. Overall, this study demonstrated that 
KMN-159, our novel EP4 receptor agonist, is able to enhance the osteoblastic differentiation 
of human MSCs in vitro, strongly suggesting that it may increase bone formation in vivo 
and therefore be a potential candidate for augmentation of bone mass and enhancing fracture 
repair.

Disclosures: Shanqiao Wei, Cayman Chemical, Grant/Research Support
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SAT-894
The Impact of Musculoskeletal Comorbidities of X-Linked 
Hypophosphatemia on Gait and Functional Range of Motion *Amy 
Steele1, Carolyn Macica1, Richard Feinn1, Juan Garbalosa2, Steven Tommasini3. 
1Quinnipiac University, Frank H. Netter MD School of Medicine, United 
States, 2Quinnipiac University, School of Health Sciences, United States, 3Yale 
University School of Medicine, Department of Orthopaedics and Rehabilitation 
, United States

X-linked hypophosphatemia (XLH) is the most common familial phosphate-wasting 
disorder, due to an inactivating mutation in the PHEX gene. Individuals with XLH pres-
ent with hypophosphatemia resulting in rickets and osteomalacia. In adults, XLH causes 
musculoskeletal abnormalities that progress to osteoarthritis (OA) and a mineralizing en-
thesopathy at fibrocartilaginous insertion sites that also involve the lower limbs including 
the hip, knee, and ankle. The purpose of this study was to analyze the functional impact of 
these bony changes on gait and mobility in adults with XLH (n=9) and age/sex-matched 
controls.Radiographic data was analyzed for the frequency of enthesophytes and OA at the 
hip, knee, and ankle. Kinematic motion analysis was also performed to obtain estimates of 
mobility through the gait cycle and data reported as maximum, minimum and total range 
of motion. Linear mixed models were used to model angular displacement in the sagittal 
plane in of the hip, knee, and ankle joint. Random effects include subjects and repeated trials 
within subjects, and provide estimates of the variability in outcomes attributed to individual 
differences (inter-subject) and differences within individuals (intra-subject). Statistical anal-
ysis was completed with SPSS V.23.Radiographic imaging revealed diffuse enthesopathy 
and joint degeneration that involve the lower limb. Although variability was present within 
and between XLH cases for the gait studies, the XLH group had significantly increased 
trunk forward flexion (7.7o) compared to controls (-0.5o, p<0.01), increased hip flexion at 
toe off (16.8o, p<0.01) relative to controls (2.0o, p=0.01), and decreased ankle plantarflex-
ion in toe off (-3.7o) than controls (3.8o, p=0.06). Further, XLH subjects had significantly 
shorter stride length (82.7 cm) relative to controls (106.8 cm, p<0.01), decreased velocity 
(100.6 ms, 140.0 ms, respectively, p<0.01), and decreased step width (14.7 cm) compared 
to controls (10.7 cm, p<0.04).Gait analysis from this study illuminates our understanding of 
the functional impact that arises as a consequence of the physical manifestations of XLH in 
adulthood. Along with radiographical evidence, we demonstrate aberrant gait patterns that 
underscore the functional limitations that progress with XLH. Expanding the clinical picture 
of adult XLH supports the need for additional therapeutic interventions to include physical 
and occupational therapy aimed at improving quality of life.

Disclosures: Amy Steele, None

SAT-895
Identification of a mutation in the first β-propeller domain of LRP4 in a 
sclerosteosis patient broadens the LRP4 mutation spectrum *Eveline 
Boudin1, Ellen Steenackers1, Geert Mortier1, Wim Van Hul1, Neveen Hamdy2, 
Natasha Appelman-Dijkstra2, Guillermo Martinez3, Milagros Sierra Bracamonte 
3. 1University of Antwerp, Belgium, 2LUMC, Netherlands, 312 de Octubre 
University Hospital, Spain

Sclerosteosis is a rare autosomal recessive inherited, progressive sclerosing bone dis-
order which most severely affects the skull and tubular bones. In addition to the increased 
bone mass, patients with sclerosteosis often present with syndactyly and tall stature. Ini-
tially, it was shown that loss-of-function mutations in SOST, encoding sclerostin, are the 
genetic cause underlying sclerosteosis. However, currently, it is known that in addition to 
the mutations in SOST, hypomorphic mutations in the sclerostin binding partner, LRP4, can 
also cause sclerosteosis. So far, we described three mutations which are all located in the 
cavity of the third β-propeller domain of LRP4 and result in an impaired binding between 
LRP4 and sclerostin. Based on these findings, it is suggested that this region is essential for 
the binding with sclerostin which upon disruption results in sclerosteosis. Here, we report 
the identification of compound heterozygous missense variants in LRP4 in a patient with 

sclerosteosis. In addition to the above described skeletal phenotype, the patient has highly 
increased serum sclerostin levels which suggests that the disorder is caused by mutations 
in LRP4 that impair the retention of sclerostin in the bone environment. Consequently, mu-
tation screening of LRP4 highlighted the presence of a heterozygous p.R1170Q mutation 
which is located in the cavity of the third β-propeller and is previously reported to be disease 
causing in another sclerosteosis patient. In addition to this known mutation, we identified a 
second heterozygous variant, p.R632H. The latter variant is located in the first β-propeller 
domain of LRP4 and in silico and segregation analysis support the hypothesis that this vari-
ant is disease causing. In addition, a Wnt luciferase reporter was performed which demon-
strated that in the presence of the mutant LRP4, the inhibition of the pathway by sclerostin is 
impaired. Although, these data clearly show that the mutation is disease causing, additional 
studies are needed to investigate whether this novel mutation affects the expression of the 
mutant LRP4 receptor on the membrane or whether the mutation impairs the binding of 
sclerostin with LRP4. In conclusion, the identification of a disease causing mutation in the 
first β-propeller domain LRP4 broadens the mutation spectrum of sclerosteosis-causing-mu-
tations in LRP4. However, additional studies are needed to further elucidate the mechanism 
whereby this mutation affects the LRP4 function.

Disclosures: Eveline Boudin, None

SAT-896
Intermittent Parathyroid Hormone Treatment Reduces Marrow Adipose 
Tissue In Patients With Hypoparathryoidism *Annegreet G. Veldhuis-Vlug1, 
Melissa A. Mariano-Garrett1, Clifford J. Rosen1, Rachel I. Gafni2, Michael T. 
Collins2, Dennis M. Black3. 1Maine Medical Center Research Institute, Center 
for Clinical and Translational Medicine, United States, 2bSkeletal Disorders 
and Mineral Homeostasis Section, National Institute of Dental and Craniofacial 
Research, National Institutes of Health, United States, 3Department of 
Epidemiology and Biostatistics, University of California San Francisco, United 
States

Purpose Intermittent parathyroid hormone (PTH) treatment increases bone mass and 
reduces marrow adipose tissue (MAT) in mice by regulating skeletal stem cell differentia-
tion into osteoblasts and adipocytes and stimulating lipolysis. In humans, intermittent PTH 
treatment increases bone formation, but the effect on MAT is unknown. To elucidate the 
effect of intermittent PTH on MAT in humans, we studied bone biopsies of patients with hy-
poparathyroidism treated with intermittent PTH. Methods In this prospective interventional 
study, 14 patients (12 female, mean age 37 years (range 15-57)) with hypoparathyroidism (8 
postsurgical, 3 auto-immune, and 3 genetic) were treated with twice or thrice daily subcuta-
neous injections of synthetic human PTH 1-34 at the National Institutes of Health. Dosing 
was adjusted to maintain calcium levels near the lower limit of normal (mean daily dose 
27 ug (range 8-58)). Transiliac bone biopsies were performed before and after one (N=8), 
two (N=4) or four (N=2) years of treatment. We measured adipocyte volume per tissue 
volume (Ad.V/TV, %), adipocyte volume per marrow volume (Ad.V/Ma.V, %), adipocyte 
size (Ad.V/Ad.N, um2), and adipocyte number (Ad.N/Ma.V, #) using Bioquant software. 
Results During intermittent PTH treatment, marrow adiposity decreased significantly. The 
mean changes (SD) per parameter were as follows; Ad.V/TV -11.2% (6.5) p<0.01, Ad.V/
MV -12.7% (9.0) p<0.01, adipocyte size -383 um2 (354) p<0.01, and adipocyte number 
-48 (87) p=0.06. Conclusion Intermittent parathyroid hormone treatment is associated with 
a reduction of total marrow adipose tissue by decreasing both marrow adipocyte size and 
number in hypoparathyroid patients. This study provides as one of the first evidence in hu-
mans that intermittent PTH can both regulate skeletal stem cell fate and influence lipolysis 
of bone marrow adipocytes in humans.

Disclosures: Annegreet G. Veldhuis-Vlug, None
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SAT-921
X-Linked Hypophosphatemia: All Eight Individuals Representing Separate 
American Families Carrying the PHEX 3’UTR Mutation c.*231A>G Tested 
Positive for an Exon 13-15 Duplication *Steven Mumm1, Margaret Huskey1, 
Shenghui Duan1, Valerie Wollberg2, Vinieth Bijanki2, Gary S. Gottesman2, 
Michael P. Whyte2, Pamela Smith3. 1Division of Bone and Mineral Diseases, 
Department of Internal Medicine, Washington University School of Medicine, 
St. Louis, Missouri, USA, United States, 2Center for Metabolic Bone Disease 
and Molecular Research, Shriners Hospital for Children, St. Louis, Missouri, 
USA, United States, 3Center for Metabolic Bone Disease and Molecular 
Research, Shriners Hospitals for Children-St. Louis, St. Louis, Missouri, USA, 
United States

In 2008, a single nucleotide change (c.*231A>G) located 3-bp upstream of the putative 
polyadenylation signal in the 3’UTR of PHEX was associated with X-linked hypophospha-
temia (XLH) in seven patients from six unrelated Midwest USA families (Bone 43: 663-6, 
2008). In 2015, we reported (JBMR 30: 137-43, 2015) this mutation in six apparently spo-
radic instances of XLH in Midwest children, but then found mothers carrying the 3’UTR 
mutation who remarkably appeared unaffected or mildly affected by XLH. Subsequent in-
vestigation among > 300 patients with XLH identified several multigenerational American 
families harboring this unique PHEX mutation. Their XLH was distinctly less severe than 
for those patients carrying a mutation that disrupts the PHEX coding region. Furthermore, 
females compared with males with the 3’UTR defect seemed still more mildly affected, and 
were often untreated or even undiagnosed with XLH (JBMR 33 Suppl 1: 425-6, 2018). In 
2014, a boy with autism and hypophosphatemic rickets (a second cousin to a 3’UTR muta-
tion patient) was referred with copy number microarray performed commercially, showing 
a copy number gain of PHEX exons 13-15. Therefore, we performed copy number real-time 
qPCR for exons 12-16, (primers failed for exon 13) in four females and four males from 
apparently “unrelated” families with the 3’UTR mutation. Controls were three sex-matched 
XLH patients with coding region PHEX mutations and a healthy male and female. The six 
XLH patients with conventional mutations or unaffected controls showed the appropriate 
copy number for all PHEX exons (one copy for males and two for females). In contrast, all 
eight subjects with the 3’UTR mutation exhibited one extra copy of PHEX exons 14 and 
15 in their genomic DNA. Thus, the duplication likely resides within or near PHEX but its 
precise location and orientation remain unknown. It may be that all individuals carrying 
the 3’UTR defect harbor this exon 13-15 duplication. If so, their mild form of XLH would 
reflect a shared “founder”. However, it also remains to be determined whether this duplica-
tion disrupts normal translation or function of PHEX. Perhaps the mild XLH phenotype is 
not from the 3’UTR mutation, but instead due to the exon 13-15 duplication rendering the 
3’UTR change a benign variant that co-segregates. Alternatively, the duplication may be a 
benign variant. Functional assays for PHEX mRNA stability and protein function will clarify 
the etiology of this mild form of XLH.

Disclosures: Steven Mumm, None

SAT-922
Detection of GNAS Mutations in Circulating Cell Free DNA in Patients with 
Fibrous Dysplasia of bone/McCune Albright Syndrome (FD/MAS) *Kelly 
Roszko1, Michael Collins1, Luis Fernandez De Castro Diaz1, Alison Boyce1. 
1NIH/NIDCR, United States

Fibrous dysplasia/McCune-Albright syndrome (FD/MAS) is a mosaic disease caused 
by gain-of-function mutations in GNAS, encoding Gαs. ~95% of mutations occur at R201; 
arginine is changed to cysteine or histidine (R201C/H). Patients present on a broad clinical 
spectrum depending on the time in development when the mutation occurs. FD can affect 
one bone (monostotic) or many (polyostotic), and may occur in association with skin mac-
ules and endocrinopathies. The broad phenotypic spectrum and clinical variability make the 
diagnosis of FD/MAS challenging, especially in patients with limited disease. GNAS mu-
tation testing typically involves biopsy of affected tissue, which is invasive and unfeasible 
for some patients. Detection rate in peripheral blood cells is only 20-30%, and mutations are 
often detectable only in severe patients where the diagnosis is clinically apparent. We sought 
an improved method for diagnosis and quantification of GNAS mutation burden through 
isolation of circulating cell free DNA (ccfDNA) and a high sensitivity digital droplet PCR 
assay. ccfDNA was isolated from 12 patients (age 4-57) with confirmed clinical diagnoses of 
FD/MAS. Patients presented along a broad phenotypic spectrum with mean skeletal burden 
score of 28 (range 2-64); 8 had endocrinopathies, and 3 had isolated monostotic FD. Dig-
ital droplet PCR (BioRad) was used to test for either R201C or R201H mutations. Assays 
were performed in duplicate. Mutations were detected in 8/12 patients (67%), namely 2 with 
R201C and 6 with R201H mutations. The mutation burden ranged from 0.41-19.5%. No 
mutant DNA was detected in wild-type or no-template controls. Notably, one patient with 
monostotic FD had a detectable R201C mutation of 0.984%. One patient had serial testing 
performed, and the mutation burden increased from 1.93% to 12.45% between ages 6 and 
17, in parallel with an increase in skeletal burden score from 47 to 64. The ability to detect 
mutations in the ccfDNA in peripheral blood suggests it may be useful for earlier diagnosis 
and determination of prognosis in FD/MAS. In particular, non-invasive mutation identifica-
tion in patients with limited disease such as monostotic FD has the potential to prevent the 
need for diagnostic biopsies. Expanded studies of this patient population will provide further 
insights on the utility and robustness of this technique.

Disclosures: Kelly Roszko, None

SAT-923
Fibrous dysplasia exhibits increased array of cytokines in peripheral 
blood and bone marrow stromal cells *Tiahna Spencer1, Kristen Pan1, Pablo 
Florenzano Valdes1, Kelly Roszko1, Alison Boyce1, Michael Collins1, Luis 
Fernandez de Castro Diaz1,*Tiahna Spencer2, Kristen Pan2, Pablo Florenzano 
Valdes2, Kelly Roszko2, Alison Boyce2, Michael Collins2, Luis Fernandez de 
Castro Diaz2. 1National Institutes of Health, United States, 2National Institutes 
of Health, Chile

Fibrous dysplasia of bone (FD) is a debilitating, sometimes painful, mosaic disease 
caused by embryonic mutations of GNAS in skeletal progenitors. The constitutive activa-
tion of the GNAS transcript, Gαs, leads to a dysregulated proliferation of bone marrow 
stromal cells (BMSCs), leading to dense hypervascularized fibrosis and abnormal bone and 
that replaces marrow in affected areas. Osteoclasts, which are often abundant in FD tissue 
likely promote lesion expansion through bone resorption. We have shown that abnormal 
osteoclastogenesis is mediated by RANKL overexpression by FD BMSCs, and that periph-
eral blood RANKL is correlated with FD lesion burden (skeletal disease burden, SDB), as 
measured by a validated bone scan-based scoring system. FD BMSCs have previously been 
shown to overproduce IL-6 and IL-11, but no systematic approach has been carried out to 
characterize the cytokine production by FD BMSCs. In this study, we analyzed circulating 
blood levels of cytokines IL-1β, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-13, IL-
17, G-CSF, GM-CSF, IFN-g, MCP-1, MIP-1b and TNF-a, as well as RANKL and OPG, in 
patients with FD and correlated these values with SBS. We also assessed the production of 
these cytokines and RANKL in vitro by cultured FD BMSCs in comparison to healthy vol-
unteers (HV).In FD serum, pro-osteoclastic cytokines IL-2, IL-7, IL-8 and TNFα, as well as 
RANKL, were positively correlated with SBS. However, RANKL inhibitors IL-4 and OPG 
were also positively correlated with SBS. In vitro, FD BMSCs, culture media demonstrated 
dramatically increased levels of pro-osteoclastic cytokines IL-2, IL-7 and IL-8 (50-, 100- 
and 8-fold, respectively), compared to HV BMSCs. Less pronounced were the levels of the 
pro-osteoclastic cytokines TNFα, IL-6, IL-1β and MIP1, as well as the anti-resorptive IL-4, 
IL-5 and IFNγ.We described an upregulation of several pro-osteoclastogenic or angiogenic 
cytokines in FD patient blood (TNFα, IL-8, IL-1β, and IL-6) that correlate with SDB, as well 
as parallel increases cultured BMSCs.

Disclosures: Tiahna Spencer, None
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SAT-924
Effect of Zolendronic Acid Treatment on Bone in +/G610C Mouse Model 
of Osteogenesis Imperfecta *Jukka Vääräniemi1, Jussi M Halleen1, Jaakko 
Lehtimäki1, Jukka Morko1. 1Pharmatest Services, Finland

Human Osteogenesis Imperfecta (OI) is a heterogeneous group of genetic disorders 
with low bone mass and occasional fractures. It can be divided into at least 17 subtypes. In 
most cases OI is a result of mutations in the genes encoding type I collagen. The goal of the 
clinical management of OI is to maximise bone strength and minimise injuries. Bisphospho-
nate therapy can achieve increase in bone mass of OI patients. Preclinical OI models provide 
first-hand information of efficacy. One of these models is ‘Amish variant’ mouse with a 
G610C mutation in the Col1a2 gene. Heterozygous mice (+/G610C) mimic mild-to-mod-
erate severity of OI and exhibit decreased bone mineral density (BMD) and bone strength. 
In this study, we characterized the bone phenotype and the effect of the nitrogen-containing 
bisphosphonate zoledronic acid (ZA) on bone in young adult male +/G610C mice by mi-
cro-computed tomography (µCT), peripheral quantitative computed tomography (pQCT), 
and dual-energy X-ray absorptiometry (DXA). Trabecular bone was analyzed in femoral 
and tibial metaphysis and vertebral body, and diaphyseal cortical bone was analyzed in fe-
mur. Before the start of treatment at 2 months of age, +/G610C mice were lighter than their 
wild-type (+/+) controls. In vivo µCT in tibia showed decreased amount of trabecular bone, 
including decreased number of trabeculae in +/G610C mice compared to +/+ control mice. 
At the end of the experiment at 4 months of age, +/G610C mice were still lighter. Ex vivo 
µCT analysis demonstrated decreased amount of trabecular bone (BV and BV/TV) and tra-
becular number (Tb.N), and ex vivo pQCT measurements showed decreased trabecular bone 
mineral density (Tb.BMD) and/or content (Tb.BMC) both in long bone metaphysis and ver-
tebral body. ZA treatment increased BV, BV/TV, Tb.N and Tb.BMD in the metaphysis of +/
G610C mice, and Tb.N, Tb.BMC and total BMD and BMC in the vertebral body. Total bone 
area and marrow area were decreased, and cortical bone mineral density increased in the 
femoral diaphysis of +/G610C mice. ZA treatment did not improve diaphyseal cortical bone 
in young adult +/G610C mice. This study demonstrates that young adult +/G610C mice are 
an excellent animal model of mild-to-moderate OI where reduced amount of trabecular bone 
is improved by anti-catabolic treatment with the nitrogen-containing bisphosphonate ZA.

Disclosures: Jukka Vääräniemi, None
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SAT-927
Plasma miR-145 is a Prognostic Biomarker to Evaluate Risk of Reaching 
Surgical Threshold in Adolescent Idiopathic Scoliosis (AIS) – a 6 Years 
Longitudinal Study Beyond Skeletal Maturity *Jiajun Zhang1, Kayee Cheuk1, 
Yujia Wang1, Ka-lo Cheng1, Tsz-ping Lam1, Bobby Kin Wah Ng1, Jack Chun Yiu 
Cheng 1, Wayne Yuk-wai Lee1, Yong Qiu2. 11.Department of Orthopaedics and 
Traumatology, SH Ho Scoliosis Research Laboratory, The Chinese University 
of Hong Kong 2.Joint Scoliosis Research Center of the Chinese University of 
Hong Kong and Nanjing University, The Chinese University of Hong Kong, 
Hong Kong, 21.Joint Scoliosis Research Center of the Chinese University of 
Hong Kong and Nanjing University 2.Spine Surgery, The Affiliated Drum Tower 
Hospital of Nanjing University Medical School, Nanjing, China, China

Purpose:With unclear etiopathogenesis of AIS, the search for risk evaluation of curve 
progression at early stage for effective intervention is an important clinical question that has 
yet to be solved. We reported overexpression of miR-145-5p in AIS osteoblasts impairing 
osteocytogenic differentiation (2017 ASBMR MO0570). Last year, we first time discussed 
the clinical implication of serological markers in a small sample size cohort (2018 ASB-
MR SUN1104). This year, we aimed to report our latest finding of the prognostic value of 
circulating miR-145 as a promising biomarker in predicting curve severity after reaching 
skeletal maturity in AIS with a 6 years longitudinal cohort with large sample size.Method: 
AIS girls (N=120) were recruited from our Scoliosis Research Clinic at their first clinical 
visit, followed by blood taking and measurement of anthropometry, curve severity and bone 
quality measurement by DXA. Age-/gender- matched healthy control subjects (N=50) were 
recruited from local primary school. The AIS subjects were followed up clinically every 6 
months for 6 years. Surgical threshold was defined as Cobb angle>40o at the end of 6 year 
follow-up. Plasma miR-145 level was determined by Taqman assay. Student’s T test, Spear-
man’s rank correlation test, area under ROC curve (AUC) and logistic regression were used 
for statistical analysis by SPSS (version 25).Results: AIS has significant higher plasma level 
of miR-145 than that in control. Plasma miR-145 could significantly distinguish AIS from 
control with AUC of 0.610. (ROC was shown in Fig A) Thirty-four subjects were defined 
as reaching surgical threshold at the end of 6 years. Plasma miR-145 level showed negative 
correlation with Cobb angle of AIS significantly (p=0.003). Prognostic model composing of 

clinical anthropomethric parameters and plasma miR-145 showed outstanding prognostic 
power to predict risk of reaching surgical threshold with R2of 0.648 and hazard ratio of 
24.561. (Survival function curve was shown in Fig B) Conclusion: This study show the 
clinical implication of plasma miR-145 in predicting curve severity of AIS in a longitudinal 
cohort with reasonable sample size. The prognostic models constructed in the study provide 
new clinical regime to guide decision-making and disease management at early stage of AIS 
to prevent progression of spinal deformity. Further multi-center study involving different 
ethnic groups is warranted.

Disclosures: Jiajun Zhang, None
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SAT-952
Effect of High-Intensity Interval Training on Peripheral Quantitative 
Computed Tomography Measures of Quadriceps Muscle and Adipose 
Tissue Properties in Obese, Osteopenic Older Women *Jenna C Gibbs1, 
Livia P Carvalho2, Vincent Marcangeli2, Guy El Hajj Boutros2, Maude C Dulac2, 
Mylène Aubertin-Leheudre2. 1McGill University, Canada, 2Université du Québec 
à Montréal, Canada

Age-related muscle and bone loss alongside an increase in adiposity can lead to func-
tional decline, an increased risk of falls and fractures, and even mortality. High-intensity 
interval training (HIIT) is a promising and time-efficient intervention strategy for main-
taining muscle function and body composition with aging. However, the efficacy of HIIT 
to improve lean muscle and adipose tissue distribution in obese, osteopenic older adults is 
unclear. Purpose: To evaluate the effect of HIIT compared to moderate-intensity continuous 
exercise training (CONT) on peripheral quantitative computed tomography (pQCT) mea-
sures of quadriceps muscle and adipose tissue properties in obese, osteopenic older women. 
Methods: Nineteen obese and osteopenic older women (mean+/-SD age 67.5+/-2.7 years; 
body fat 43.0+/-1.3%; number of steps/day 6463+/-2619; areal bone mineral density T-score 
<-1 SD) were randomly allocated to a 12-week HIIT group (n=9; elliptical for 30 seconds 
at 85% age-predicted maximal heart rate [MHR] and 90 seconds at 65% MHR, 3 times/
week for 30 minutes) or a 12-week CONT group (n=10; treadmill at 65-75% MHR, 3 times/
week for 60 minutes). Quadriceps muscle cross-sectional area (cm2) and density (mg/cm3; 
density of tissue within the muscle compartment excluding intramuscular fat and bone areas) 
and intramuscular and subcutaneous fat areas (cm2) were measured by pQCT at baseline 
and after 12 weeks using the ImageJ software. Independent t-test analyses compared the 
mean changes in pQCT outcomes between the HIIT and CONT groups. Results: Quadriceps 
muscle area improved in the HIIT group (1.93+/-5.89 cm2) relative to the CONT group 
(-12.06+/-14.20 cm2, p=0.020). However, subcutaneous fat area decreased to a greater ex-
tent in the CONT group (-26.63+/-15.08 cm2) than the HIIT group (-4.57+/-10.30 cm2, 
p=0.002). There were no between-group differences in change in quadriceps muscle density 
(HIIT=1.31+/-3.92 mg/cm3 vs CONT=-1.69+/-2.45 mg/cm3, p=0.069) and intramuscular 
fat area (HIIT=0.51+/-2.66 cm2 vs CONT=-0.80+/-2.34 cm2, p=0.283). Adherence was 
86% and 97% in the HIIT and CONT groups, respectively. Conclusions: HIIT may represent 
a promising intervention strategy for improving lean muscle and adipose tissue properties in 
obese, osteopenic older adults compared to traditional exercise training approaches. Further 
investigation in a larger sample size over a longer duration is needed to confirm the clinical 
relevance of our pilot trial results for fall and fracture prevention.

Disclosures: Jenna C Gibbs, None

SAT-953
Muscle dysfunction in Female Fibroblast Growth Factor 2 Knockout Mice 
*Marja Hurley1, Liping Xiao1. 1UConn Health, United States

Fibroblast growth factor 2 (FGF2) is important in bone and skeletal muscle homeo-
stasis. However, the impact of Fgf2 knockout (Fgf2KO) on skeletal muscle phenotype and 
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function has not been reported. Since Fgf2KO mice develop osteoporosis associated with 
increased bone marrow adipocytes with age we assessed skeletal muscle function as well 
as whether there were changes in adipogenic marker adipocyte fatty acid binding protein 
(AP2) in skeletal muscle of Fgf2KO mice, utilizing mice that are homozygous for the re-
porter construct aP2Cyan (Ap2WT) and mice that harbor the AP2 reporter and are Fgf2 null 
(Ap2Fgf2KO). Gait analysis of 2, 12, and 19-months old female Ap2WT and Ap2Fgf2KO 
littermates revealed similar hind limb propulsion duration in 2 and 12-month Ap2WT and 
Ap2Fgf2KO, but significantly shorter in 19-month Ap2Fgf2KO mice. Hind paw eversion 
was significantly greater in 19-month Ap2Fgf2KO mice compared with Ap2WT. Assess-
ment of FGF2 in skeletal muscle of 2 and 19-month mice revealed no expression of Fgf2 
mRNA in Ap2Fgf2KO. Interestingly Fgf2 mRNA and protein was markedly decreased in 
19-month Ap2WT compared with 2-months-old Ap2WT. Phenotypic assessment revealed 
increased fibrosis and inflammatory cells in old Ap2WT and young and old Ap2Fgf2KO 
(Fig. 1A). Gastrocnemius muscle fiber cross-sectional area was significantly reduced in 
20-months-old Ap2WT and Ap2Fgf2KO compared with 5-months-old of both genotypes. 
Assessment of lipid related genes revealed significantly increased Perillipin 1 and Fgf21 
mRNAs in 20-month Ap2WT and Ap2Fgf2KO compared with 5-month-old Ap2WT and 
Ap2Fgf2KO. There was marked accumulation of fibro-adipocytes in muscle of young and 
old Ap2Fgf2KO (Fig.1B) and FGF21 protein was also increased in 20-month-old Ap2WT 
and Ap2Fgf2KO. (Fig. 1C). We conclude that knockout of Fgf2, and decreased FGF2 ex-
pression in old Ap2WT mice, associated with evidence of sarcopenia as well as altered ex-
pression of FGF21 in the setting of impaired FGF2 expression likely contribute to impaired 
skeletal muscle function with age in mice.

Disclosures: Marja Hurley, None
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SAT-955
Effectiveness of a Systematic Multifactorial Falls Risk Screening, Assessment 
and Management Intervention to Reduce In-Hospital Falls in Older Patients 
*Mélany Hars1, René Rizzoli1, Serge Ferrari1, François Herrmann2, Gabriel Gold2, 
Jean-Luc Reny3, Andrea Trombetti4. 1Division of Bone Diseases, Department of 
Medicine, Geneva University Hospitals and Faculty of Medicine, Switzerland, 
2Division of Geriatrics, Department of Readaptation and Geriatrics, Geneva 
University Hospitals and Faculty of Medicine, Switzerland, 3Division of General 
Internal Medicine, Department of Medicine, Geneva University Hospitals and 
Faculty of Medicine, Switzerland, 4Division of Bone Diseases, Department of 
Medicine & Division of Geriatrics, Department of Readaptation and Geriatrics, 
Geneva University Hospitals and Faculty of Medicine, Switzerland

Falls are one of the most common adverse events reported in hospitals, affecting up to 
30% of patients admitted to geriatric wards. To date, evidence for effective fall prevention 
interventions in the hospital setting remains limited. We aimed to evaluate the effectiveness 
of a systematic multifactorial falls risk screening, assessment and management intervention 
to reduce the incidence of falls in a geriatric hospital.This prospective controlled interven-
tion trial was carried out in a 300-bed geriatric acute and rehabilitation hospital of Geneva 
University Hospitals (Switzerland), as part of a quality of care improvement project aimed to 
disseminate evidence-based fall prevention practices. The multifactorial, multidisciplinary 
intervention was based on a clinical guidelines’ algorithm for falls risk screening, subsequent 
assessment and management, implemented at hospital level for all admitted patients. It in-
cluded i) a systematic screening of falls risk at admission, based on physical performances 
(i.e., as assessed by the SPPB which was shown to predict in-hospital falls in our setting) 
[1] and STRATIFY score, in addition to falls history, ii) followed by multimodal measures 
of prevention and management according to patient’s risk stratification. Patients were pro-

spectively followed up for falls until discharge using mandatory standardized incident report 
forms and electronic patients’ records. The primary outcome measure was patient rate of 
falls per 1,000 patient-days.A total of 1150 patients (mean age, 85 years) were included in 
this study (544 consecutively admitted patients in the control group and 606 in the interven-
tion group). At admission, there was no difference between groups in terms of sex (P=0.19) 
or age (P=0.70). Comparison between control and intervention groups (rate of falls per 1,000 
patient-days, 12.0 and 9.2, respectively) showed a significant reduction in the rate of falls 
(incidence rate ratio [95%CI], 0.77 [0.61-0.96]; P=0.021).Findings from this large prospec-
tive study support the effectiveness of a systematic, multifactorial, multidisciplinary falls 
risk screening, assessment and management intervention for falls reduction in hospitalized 
older patients. Further research should address long-term sustainability of the intervention.
[1] Hars et al. J Bone Miner Res. 2018;33(5):852-59.

Disclosures: Mélany Hars, None
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LB SAT-971
Bone Health in Chronic Kidney Disease (CKD) is regulated by Inflammation 
*Shampa Chatterjee1, Chamith Rajapakse2. 1University of Pennsylvania School of 
Medicine, Department of Physiology, United States, 2University of Pennsylvania 
School of Medicine, Department of Radiology, United States

Chronic kidney disease (CKD) is associated with bone disorders that lead to an in-
creased risk for fractures. Therefore an understanding of the mechanisms that drive bone 
disease in CKD affected subjects is crucial in long term management and clinical care. The 
regulation of bone mass is driven in large part by systemic inflammation but its role in bone 
diseases that accompany CKD is not known. We hypothesized that inflammation moieties 
may play a critical role in driving a biochemical (signaling) axis that leads to bone disorders 
in CKD affected subjects. We investigated this hypothesis in a small cohort of male subjects 
with CKD (n=10 subjects, mean age ± SD = 47.7±12.2) pre- and post- kidney transplant. 
Bone health post-transplant often shows an initial decline in bone quality followed by an 
eventual improvement. We monitored bone health pre-and post-transplant by MRI whereby 
bone volume was measured. Inflammation was measured from serum levels of osteocalcin, 
a protein that is associated with bone remodeling but is also a marker of both acute and 
chronic inflammation. Osteocalcin receptor is part of the leukocyte activation machinery and 
as such serum osteocalcin levels can be considered as a direct readout of the onset of inflam-
mation. Using the Pearson correlation coefficient, a significant and high correlation (defined 
as p<0.01) was observed between bone volume fraction and serum osteocalcin levels at 
pre- and 6 month post-transplant, after which no correlation was observed. We conclude that 
serum markers of inflammation may serve as a valuable index to characterize bone health in 
CKD affected males who undergo a transplant regimen.

Disclosures: Shampa Chatterjee, None

LB SAT-974
Deep Learning-Based Segmentation of Vertebral Image Data Outperforms 
Other Automated Methods *Emilie Henning1, Ryan Reger1, Todd L. 
Bredbenner1, Daniella M. Patton2, Robert W. Goulet2, Karl J. Jepsen2, Benjamin 
Provencher3, Nicolas Piché3, Mike Marsh3, Roberto J. Fajardo4, Ellen E. 
Quillen5. 1University of Colorado Colorado Springs, United States, 2University 
of Michigan, United States, 3Object Research Systems, Canada, 4University of 
the Incarnate Word School of Medicine, United States, 5Wake Forest School of 
Medicine, United States

Manually segmenting biomedical image data to separate bone from background is labor 
intensive; however, automatic segmentation methods often suffer from reduced accuracy. 
Deep learning has been used to train networks to segment biomedical images with encour-
aging results [1]. The objective of this study was to evaluate the performance of a fully 
convolutional neural network (CNN) to automatically segment microcomputed tomography 
(MicroCT) images of human vertebral bodies. MicroCT data for 28 human L1 vertebral 
bodies (53µm isotropic resolution) were used for this evaluation. Intensity histograms for 
all data were mapped to the full 16 bit range. Six evenly spaced slices were selected for 
each vertebra and manually segmented to create ground truth images. Nested four-fold 
cross-validation was used to assess the performance of a U-Net-based deep learning meth-
od for segmenting vertebral bodies and investigate the importance of training set selection 
(Dragonfly 4.0, ORS, Montreal, QC, CA). Global thresholding methods based on entropy 
(maximum entropy, Renyi entropy), iterative minimum error, maximum correlation (Yen), 
fuzzy set thresholding (Shanbhag), minimum two-class variance (Otsu) (ImageJ2, https://
imagej.net/ImageJ2), and adaptive fuzzy c-means clustering (MIA, http://mia.sourceforge.
net) were used for comparison. Performance of image segmentation was evaluated using 
four similarity metrics: Dice Coefficient, Adjusted Rand Index (ARI), Average Hausdorff 
Distance (AVD), and True Positive Rate (TPR). A one-way ANOVA was used to test for 
significant metric differences between methods and Tukey-Kramer post-hoc tests were used 
for multiple comparisons. Dice coefficients and ARI values were significantly higher (in-
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dicating better performance) for the U-Net method than other methods (Figure 1). U-Net 
either significantly outperformed or matched the performance of other methods in terms 
of AVD and TPR. Comparison of similarity metric values indicated that the U-Net-based 
segmentation best matched the ground truth in terms of overlap (Dice) and pair counting 
(ARI) and outperformed most methods with respect to TPR. The significant performance 
gains in segmenting image data using the U-Net method outweighed the initial, but limited, 
time required to train the network. Evaluation of the performance of U-Net networks within 
and across other microCT image sets is ongoing.[1] O. Ronneberger, et al, MICCAI 2015.

Disclosures: Emilie Henning, None

LB SAT-975
BONE MATERIAL PROPERTIES IN PREMENOPAUSAL TYPE 2 
DIABETES MELITUS PATIENTS *Stamatia Rokidi1, Klaus Klaushofer1, 
Eleftherios P. Paschalis1, Vicente F.C. Andrade2, Victoria Z.C. Borba2, Carolina 
A. Moreira3. 1Ludwig Boltzmann Institute of Osteology, Austria, 2Divisão de 
Endocrinologia (SEMPR), Departamento de Medicina Interna, Universidade 
Federal do Paraná (UFPR), Brazil, 3Divisão de Endocrinologia (SEMPR), 
Departamento de Medicina Interna, Universidade Federal do Paraná (UFPR) 
& Laboratorio PRO, section of bone histomorphometry, Pro Renal Foundation, 
Brazil

Type 2 diabetes mellitus (T2DM) patients have increased fracture risk despite normal 
to high bone mineral density (BMD) values.In this study we analyzed iliac crest biopsies 
from 26 premenopausal women (age 42 +/- 4.7 yrs, BMI 32.4 +/- 3.9, disease duration 
(DD) 9.6 +/- 5.5 yrs)) diagnosed with T2DM, by Raman microspectroscopy. Spectra were 
acquired at forming cortical and trabecular surfaces (youngest tissue) as well as interstitial 
bone (oldest tissue). The following parameters were calculated as a function of tissue age, 
DD, chronic complications (CC), hemoglobin (HbA1c)) levels, and morphometric fracture 
(MFx): mineral / matrix (MM), nanoporosity (NanoP), mineral crystallinity (MMC), and 
glycosaminoglycan (GAG), pyridinoline (Pyd), N-(Carboxymethyl)lysine (CML), and pen-
tosidine contents. Results were compared against age-matched females (N=124).Within the 
T2DM group, ANCOVA at the oldest tissue showed that trabecular bone had a higher CML 
and PEN content compared to cortical, as did patients with HbA1c >7, as well as ones with 
CC. At forming surfaces, cortical had higher NanoP compared to trabecular surfaces, while 
patients with MFx had higher MM and GAG content. In old tissue, MM was inversely 
related to HbA1c levels, and body composition (total fat mass); GAGs were inversely re-
lated to triglyceride levels, and positively to osteoid surface, and bone formation rates; Pyd 
content was inversely related with lumbar spine (LS) and femoral neck BMD, and positively 
with mineral apposition rates (MAR); MMC was inversely correlated with MAR; CML and 
PEN were positively associated with HbA1c levels, fasting blood glucose levels, while CML 
with body mass index (BMI), and presence of CC, and negatively related to menarche and 
LS BMD.Against healthy females at forming trabecular surfaces, ANCOVA showed that 
Pyd content and MMC were elevated in all T2DM patients, while GAGs were elevated in 
patients with DD <10 yrs, and absence of either CC or MFx.In summary, the results of this 
study indicated that within the T2DM group, CML and PEN content was higher in trabec-
ular compared to cortical bone, and both were higher in patients with HbA1c levels >7 and 
presence of CC, while at actively forming surfaces, patients with MFx had higher MM and 
GAGs content. When T2DM patients were compared against healthy females at actively 

forming trabecular surfaces, T2DM patients had elevated MMC and Pyd content, which may 
be contributing to the inherent elevated fracture risk in T2DM.

Disclosures: Stamatia Rokidi, None

LB SAT-976
The Degradation and Osteogensis of SrHPO4-coated Mg–Nd–Zn–Zr Alloy 
Intra-medullary Nail in Femoral Shaft Fractured Rat Model mediated 
by Tlr4/ PI3K/Akt Signaling Pathway *Zhe Wang1, Xinyuan Wang1, Chang 
Jiang1, Junming Huang1, Hao Wang1, Zuoqin Yan1, Zhiying Pang1, Xiuhui 
Wang2. 1Zhongshan Hospital, Fudan University, China, 2Shanghai Pudong 
Zhoupu Hospital, China

Magnesium or magnesium alloy have been deeply investigated for its characteristics of 
degradation and biomechanical property which has been confirmed similar to human bone 
tissue, based on previous researches., but in order to be suitable for clinical applications, 
there are limitations that still remain unsolved, such as high release of hydrogen volume, 
corrosive rate and excessive decline in biomechanics. Here, we presented in vitro and in 
vivo evidences to clarify that SrHPO4-coated Magnesium Alloy (JDBM) exhibits significant 
characteristics of both osteogenic capacity and anti-corrosion behavior. RNA-sequencing 
showed Tlr4/PI3K/Akt signaling pathway was enriched from differently expressed genes, 
based on MC3T3-E1 treated with JDBM and Sr-coated JDBM extracts. Then, the signaling 
pathways was verified by Tlr4 neutralizing antibody as well as ALP, OCN, OPN, which 
significantly stimulated osteogenic differenatiation on MC3T3E1. Animal studies showed 
hydrogen gas was significantly released on the first several days implanted with JDBM. 
However, SrHPO4-coating might protect the substrate from corrosion in intramedullary 
environment assess by Micro-CT scan and three-point bending mechanic test. Meanwhile, 
bone formation was observed significantly induced by Sr-coated JDBM implant, based on 
Micro-CT results and Immunochemistry staining including HE, Masson, Trap, ALP and 
OCN. Through Serum test on magnesium as well as kidney and liver function, Sr-coated 
JDBM implant exhibited biocompatible profile followed up by multiple post-operative ex-
aminations. Overall, our results revealed the determination of SrHPO4-coating over magne-
sium substrate, and significant decrease in hydrogen volume release and anti-corrosion capa-
bility and the underlying molecular mechanism of Tlr4/PI3k/Akt pathway. Strontium-coated 
Magnesium may play a essential role as internal fixator with characteristics of degradation 
that can both accalerate bone fracture healing and reduce gas release.Keywords: osteogene-
sis; magnesium; strontium; Tlr4; PI3K/Akt

See Figure LB SAT-976 on next page

Disclosures: Zhe Wang, None

LB SAT-981
Do specific fat depots influence the potential for optimal bone development 
in growing children? *Rachel L. Duckham1, Emma M. Laing2, Richard 
D. Lewis2. 1Institute for Physical Activity and Nutrition Research, Deakin 
University, Australia, 2Department of Foods and Nutrition, The University of 
Georgia, United States

Purpose: It has been postulated that obesity and specific fat depots adversely affect 
bone, though little is known regarding fat depots and bone health in children. The aim of this 
study was to examine whether bone marrow density (MaD), an estimate of marrow adiposi-
ty, visceral adipose tissue (VAT), and muscle density (MuD), independently account for the 
variability of bone mass and strength among children in the early stages of puberty. Methods: 
This cross-sectional study utilized existing MaD, VAT, and MuD data from 105 healthy 
white (n=61) and black (n=44) boys (n=49) and girls (n=56) with a mean age 10.8 +/- 1.2 
yrs. Total body areal bone mineral density (aBMD), bone mineral content (BMC), bone area, 
and VAT were determined by DXA. Total area, cortical area (CoA), cortical volumetric bone 
density, periosteal and endosteal circumferences, strength strain index, MaD, and MuD at 
the 66% tibia were determined by pQCT. Differences between boys and girls were assessed 
using independent samples t-tests. Multivariate regression models, adjusting for race, height, 
and fat-free soft tissue (FFST), determined if MaD, VAT, or MuD independently account for 
the variability of bone mass and strength outcomes in the children. Results: Boys were older 
(+1.4 yrs) with greater FFST (+2.7 kg) and less fat mass (-3.3 kg) (all p<0.05) compared to 
girls. Since there were no statistical differences for bone parameters, all data for boys and 
girls were pooled. After adjusting for race, height, and FFST, MaD was an independent 
positive predictor of total body aBMD (β: 0.021 +/- 0.005), BMC (β: 37.874 +/- 11.282), 
and CoA (β: 4.507 +/- 2.070) (all p<0.05) and negatively associated with endosteal cir-
cumference (β: -1.435 +/- 0.524; p=0.007). VAT negatively predicted total body aBMD (β: 
-0.019 +/- 0.007; p<0.05). No further associations were observed for the other bone mass 
and strength parameters.Conclusion: These data are the first to highlight significant relation-
ships between MaD, VAT, and bone indices in children. Assessment of specific fat depots 
using prospective study designs could provide valuable insight into better understanding the 
impact of obesity on bone outcomes in growing children.

Disclosures: Rachel L. Duckham, None
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LB SAT-986
Oral Antibiotic Therapy Critically Regulates Osteoimmune Response 
Effects and Skeletal Homeostasis in the Alveolar Bone Complex *Brooks 
Swanson1, Jessica Hathaway-Schrader1, Amy Warner1, Matthew Carson1, Joy 
Kirkpatrick1, Alex Alekseyenko1, Sakamuri Reddy1, Chad Novince1. 1MUSC, 
United States

The commensal oral microbiota has osteoimmunomodulatory effects that critically 
regulate alveolar bone homeostasis. We have shown that antibiotic perturbation of gut mi-
crobiota alters osteoimmune processes at non-oral skeletal sites. However, the impact of an-
tibiotics on the oral microbiota and osteoimmune mechanisms regulating alveolar bone ho-
meostasis are unknown. The study purpose was to evaluate the impact of antibiotic treatment 
on osteoimmune response effects and skeletal homeostasis in the alveolar bone complex. 
Drinking water of C57BL/6T male mice was supplemented with antibiotic-cocktail(ABX) 
(500mg/L vancomycin, 500mg/L imipenem/cilastatin, 1g/L neomycin), 100mg/L minocy-
cline(MINO), or vehicle(VEH) from age 6-12wks. Mice were euthanized at age 12wks. 
Micro-CT was used to assess linear alveolar bone loss in maxilla at three clinically relevant 
sites: distobuccal, mesiobuccal, and lingual roots. Flow cytometric analysis of immune cells 
was performed in mandible bone marrow and cervical lymph nodes(CLNs) draining the oral 
cavity. qRT-PCR gene expression analysis was carried out in mandible gingiva. Hematopoi-
etic cells were isolated from mandible and long bone marrow to evaluate cell intrinsic alter-
ations in osteoclastogenesis. ABX and MINO treatment induced alveolar bone loss. Interest-
ingly, MINO caused more bone loss than ABX. Proinflammatory TH1 and TH17 cells were 
profoundly upregulated within mandible bone marrow and CLNs of MINO vs. VEH and 
ABX mice. Paralleling the T-helper cell subsets, MINO treatment increased conventional 
dendritic cells(DCs) and plasmacytoid DCs within mandible bone marrow. MINO vs. VEH 
mice had suppressed proinflammatory monocytic cells and M1-macrophages in mandible 
bone marrow, which was in line with reduced Il1b and Il6 expression in mandible gingiva. 
TRAP+ cytomorphometric analysis demonstrated increased osteoclast numbers and nuclei 
per osteoclast in MINO vs. VEH mice. The current investigation reveals that oral antibiotic 
therapy dysregulates the osteoimmune response, upregulates osteoclastogenesis, and drives 
bone loss in the alveolar bone complex. Considering that periodontal bone loss is driven by 
dysbiotic shifts in the oral microbiome, antibiotic therapy induced alveolar bone loss may be 
secondary to perturbation of the commensal oral microbiota. Ongoing studies are discerning 
the relationship between antibiotic alterations in the oral microbiota and osteoimmune mech-
anisms regulating alveolar bone homeostasis.

Disclosures: Brooks Swanson, None

LB SAT-991
Retinoid X receptor α (RxR) phosphorylation at serine 265 regulates fat 
disturibation and bone strength in mouse *Jiarong Li1, Richard Kremer2. 
1McGill university , Canada, 2McGill university Health Center, Canada

Retinoid X receptor (RXRα) is the heterodimeric partner of other intra-cellular recep-
tors including the vitamin D receptor (VDR), the peroxisome proliferator-activated receptor 
gamma (PPAR ?) and the thyroid hormone receptor (TR). In previous studies we showed 
that Ras-Raf-MAPK kinase pathway activation in cancer cells leads to partial inactivation 
of RXRα signaling through specific phosphorylation of serine 260 in RXRα. Here, we en-
gineered a mouse mutant harboring a non-phosphorylatable serine 265 on RXRα (corre-
sponding to serine 260 in human RXRα). A “knock-in” (KI)mouse model with a single point 
mutation replacing ser265 with an alanine residue(S265A) at the RXRα locus was created 
(RXR-KI).The homozygous male and female mice (n=10) were compared to wild type (WT)
animals (n=10) for fat distribution and bone strength. Animals who harbored the RXRα 
mutant (RXR-KI) had a significant increase in total body fat measured by ECHO MRI as 
compared to wild type (WT) controls (6.79g +/-0.7 vs 6.14g +/-0.3) (P<0.05). In contrast 
lean mass was significantly decreased in RXR-KI (19.31 +/- 1.7g) compared to WT (20.88 
+/- 1.25g) (P<0.05). The total body weight was not different between RXR-KI and WT ani-
mals. Examination of bone strength showed a significant decrease in total bone mineral den-
sity (BMD) by DEXA in RXR-KI compared to WT animals (0.0532 +/- 0.0003256 vs 0.0573 
+/- 0.0005574; P<0.0001). Furthermore, bone marrow fat assessed in decalcified paraffin 
embedded section was much higher in RXR-KI compared to WT animals suggesting that 
bone strength was inversely related to bone marrow fat accumulation.In conclusion, RXRα 
phosphorylation on a critical serine residue regulates fat distribution and bone strength. The 
precise mechanism remains to be established.

Disclosures: Jiarong Li, None
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LB SAT-993
The therapeutic targeting of human receptor activator of nuclear factor 
kappa-B ligand (RANKL) directly impairs colonization of the bone 
marrow by RANK-expressing human breast cancer cells in vivo. *Sofia 
Sousa1, Evelyne Gineyts1, Sandra Geraci1, Lamia Bouazza1, Martine Croset1, 
Philippe Clezardin1, Isabelle Treilleux2, Marie Brevet3, Gabriel Ichim4, Inês 
Gomes5, Sandra Casimiro5, Luis Costa5, Jude Canon6. 1INSERM, Research Unit 
UMR1033, France, 2Centre Leon Berard, France, 3Hospices Civils de Lyon, 
France, 4Center for Research on Cancer of Lyon, France, 5Instituto de Medicina 
Molecular, Portugal, 6Amgen, United States

Receptor activator of nuclear factor kappa-B ligand (RANKL)/RANK interaction 
triggers osteoclast-mediated bone resorption and plays a critical role in bone metastasis, 
where excessive osteoclast activity leads to bone destruction. The RANKL inhibitor deno-
sumab is indicated for the prevention of skeletal complications associated with bone me-
tastasis. RANK may also be expressed in breast cancer cells. Here, we examined whether 
AMG161, an anti-RANKL antibody equivalent to denosumab, exhibits direct anti-tumor 
activity in mouse models of bone metastasis. RANK-expressing human breast cancer cells 
(B02, MDA-MB231/RANK, MCF-7/RANK) were inoculated in immunodeficient mice that 
express humanized RANKL (huRANKL) or murine RANKL, and tumor-bearing animals 
were treated with AMG161 or the vehicle. Tumor cell colonization of the bone marrow 
was measured using ex vivo colony formation assays and in situ multiphoton confocal mi-
croscopy. Compared with vehicle, AMG161 treatment of huRANKL mice reduced B02 or 
MDA-MB231/RANK breast cancer cell colonization of the bone marrow by 80%. Although 
AMG161 does not bind murine RANKL in wild-type animals, it also impaired MDA-
MB-231/RANK and MCF-7/RANK cell colonization of the bone marrow by 40 and 95%, 
respectively. In vitro, AMG161 did not inhibit tumor cell proliferation, and only modestly 
attenuated migration. Using 3D-coculture suspension conditions, homotypic and heterotypic 
interactions among human RANK-expressing tumor cells and human osteogenic cells led 
to autocrine and paracrine production of RANKL, respectively, and AMG161 reduced the 
formation of these tumor-spheroids in a RANK/RANKL-dependent manner. In conclusion, 
our study provides experimental evidence that a human anti-RANKL antibody can directly 
impair early-stage bone colonization of RANK-expressing tumor cells.

Disclosures: Sofia Sousa, None

LB SAT-995
Degrading products of chondroitin sulfate can induce hypertrophy-like 
changes and MMP-13/ADAMTS5 production in chondrocytes *Youn-Kwan 
Jung1, Seungwoo Han2. 1Biomedial Research Institute, Gyeongsang National 
University Hospital, Jinju, Rep. of Korea, Republic of Korea, 2Department of 
Internal medicine, Kyungpook National University Hospital, Daegu, Rep. of 
Korea, Republic of Korea

Chondroitin sulfate (CS) is the most abundant glycosaminoglycan (GAG) in articular 
cartilage and the loss of CS-GAG occurs early in OA. As a major component of perichondral 
matrix interacting directly with chondrocytes, the active turnover of CS can affect to break 
the homeostasis of chondrocytes. Here we employ CS-based 3-dimensional (3D) hydro-
gel scaffold system to investigate how the degradation products of CS affect the catabolic 
phenotype of chondrocytes. The breakdown of CS-based ECM by the chondroitinase ABC 
(ChABC) resulted in a hypertrophy-like morphophologic change in chondrocytes, which 
was accompanied by catabolic phenotypes, including increased MMP-13 and ADAMTS5 
expression, nictirc oxide (NO) production and oxidative stress. The inhibition of Toll-like 
receptor 2 (TLR2) or TLR4 with OxPAPC (TLR2 and TLR4 dual inhibitor) and LPS-RS 
(TLR4-MD2 inhibitor) ameliorated these catabolic phenotypes of chondrocytes by CS-
ECM degradation, suggesting a role of CS breakdown products as damage-associated 
molecular patterns (DAMPs). As downstream signals of TLRs, MAP kinases, NFkB, NO 
and STAT3-related signals were responsible for the catabolic phenotypes of chondrocytes 
associated with ECM degradation. NO in turn reinforced the activation of MAP kinases as 
well as NFkB signalling pathway. Thus, these results propose that the breakdown product of 
CS-GAG can recapitulate the catabolic phenotypes of OA.

Disclosures: Youn-Kwan Jung, None

LB SAT-996
Automated Indentation of Femoral and Temporomandibular Joints for 
Characterization of Cartilage Tissue Quality in Fgf2 KO Mice *Paige 
Woods1, Alyssa Morin1, Po-Jung Chen1, Sarah Mahonski1, Marja Hurley1, Sumit 
Yadav1, Tannin Schmidt1, Liping Xiao2. 1University of Connecticut Health 
Center, United States, 2sarah.a.mahonski@gmail.com, , United States

PURPOSE: Degenerative disorders affecting the mandibular condylar cartilage (MCC) 
of the temporomandibular joint (TMJ), and the articular cartilage (AC) of the knee joint, 
are common chronic conditions. Fibroblast Growth Factor 2 (FGF2) is a critical growth 
factor in maintaining knee joint homeostasis; however, there are no studies on its role in 
maintenance of the TMJ. While a common, qualitative, approach to assess the integrity of 
the knee AC and TMJ MCC is histological evaluation, there is value in mechanical inden-

tation as it provides complementary, quantitative data. The objectives of this study were to 
implement and employ an automated indentation technique to characterize potential topo-
graphical variation of structural stiffness over the surface of murine femoral AC and TMJ 
MCC and assess the effect of fibroblast growth factor 2 (FGF2) expression.METHODS: 
Experiments were performed using 3-months-old female homozygote Fgf2KO mice with 
wide type (WT) littermates (each N=6). All procedures were approved by the Institutional 
IACUC. After euthanization, one mandible and hindlimb from each animal was processed 
for histology, while the other side was used for automated indentation on a Biomomentum 
Mach-1 v500csst with a 3-axis motion controller in a bath of PBS using a 0.3mm spherical 
tip indenter. Structural stiffness was calculated and mapped at multiple positions on the AC 
and MCC.RESULTS: Global Fgf2KO lead to flattening of AC compared to WT (A,B) and 
indentation of the AC was able to demonstrate both regional variation in structural stiffness 
and differences between WT and Fgf2KO mice (C,D,E). Values for Fgf2KO were signifi-
cantly smaller than WT at both the Medial/Anterior and Medial/Posterior positions. Global 
Fgf2KO also lead to a slight decrease in MCC thickness of the TMJ compared to WT (F,G) 
and structural stiffness values for Fgf2KO were significantly smaller than WT MCC at the 
posterior location (H,I,J).CONCLUSIONS: Automated indentation is a sensitive, rapid, and 
non-destructive method that can be employed on both murine femoral AC and TMJ MCC to 
quantitatively characterize the tissue quality. This method was able to resolve differences in 
structural stiffness between WT and Fgf2KO tissue, demonstratingFGF2 expression affects 
cartilage integrity in these joints. This quantitative method, when combined with other his-
tological and molecular biology methods, provides a valuable toolkit for characterization of 
murine cartilage tissue.

Disclosures: Paige Woods, None

LB SAT-1000
Relapsing Tumor induced Osteomalacia *Natalia Elias1, Luisa Plantalech1, 
Marina Curriá1, Maria Diehl2. 1no, Argentina, 2yes, Argentina

Introduction:Tumor-induced Osteomalacia (TIO) is a rare paraneoplastic syndrome 
related to excessive production of FGF-23 by tumors of mesenchymal origin. This case is 
about a patient with TIO and tumor relapse after the initial surgery.Clinical CaseA 52-year-
old woman complained of weakness, progressive muscle and bone pain, difficulty in walking 
and finally prostration.Basal laboratory tests: high serum alkaline phosphatase 368 UI/l (NR: 
100), hypophosphatemia 1.1 mg/dl (NR: 2.5-4.5), high urinary phosphorus 1871 mg/24 hrs 
(NR:350-1000),normal serum calcium 9.1 mg/dl(NR: 8.5-10.5), PTH: 61 pg/ml (NR:12-
72), 25 OH vitamin D: 8.4 ng/ml (NR≥ 30). She received phosphate supplements, vitamin 
D and calcitriol with clinical improvement. X rays showed osteopenia and fractures in tib-
ia and scapula. Bone scan revealed increased condrocostal uptake and positive findings in 
fracture sites and right iliac bone. MRI and CT scan informed an expansive osteolitic lesion 
in the right acetabulum. Surgical resection with previous embolization was performed. The 
histopathology revealed a mesenchymal tumor. After the procedure, serum phosphate nor-
malized, the bone density increased and she was able to walk again. She maintained normal 
phosphatemia without supplementation for one year. She came back referring bone pain in 
ribs and legs and she had an incomplete femoral fracture. Medical treatment for hypophos-
phatemia was resumed. As she developed hyperparathyroidism cinacalcet was added. The 
laboratory tests showed PTH: 223.5 pg/ml, 25 OH vitamin D: 44 ng/ml,calcium: 10.6 mg/dl, 
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phosphate: 1.9 mg/dl, FGF23 2709 mg /dl (NR 0-134). Autonomous hyperparathyroidism 
was confirmed and parathyroidectomy was performed with diagnosis of parathyroid hyper-
plasia.The images revealed tumor relapse and octreotide scan showed increased uptake in 
the iliac area. Xtreme CT of distal radius and tibia revealed alteration of trabecular and corti-
cal architecture. The patient refused a second surgery with high risk of disability.Human an-
ti-FGF23 antibody 0.4 mg/kg was proposed as a treatment option.ConclusionTIO represents 
a diagnostic and therapeutic challenge. Surgery is the treatment of choice but recurrences as 
in this case have been described. Medical therapy is proposed when the tumor is not resect-
able.Human anti-FGF23 antibody is a treatment option, when surgical resection is not possi-
ble, for reducing bone pain, the risk of new fractures and improves serum phorphorus levels.

Disclosures: Natalia Elias, None

LB SAT-1002
Loss of Function in Lysosomal Acid Lipase (LAL) Impairs Osteoblastogenesis 
and Increases Fracture Risk *Ron Helderman1, Clifford Rosen1, Elizabeth 
Rendina-Ruedy1, Daniel Whitney2, Madalina Duta-Mare3, Dagmar Kratky3, 
Michael Czech4. 1Maine Medical Center Research Institute, United States, 
2Department of Physical Medicine & Rehabilitation, University of Michigan, 
United States, 3Medical University of Graz, Austria, 4University of Massachusetts 
Medical School, United States

Lysosomal acid lipase (LAL) is an enzyme essential for cholesteryl ester (CE) and tri-
acylglycerol (TAG) hydrolysis. Clinically, LAL deficiency (LAL-D) is a rare disease result-
ing from an autosomal recessive mutation in the LIPA gene (previously known as Wolman 
disease or cholesteryl ester storage disease/ CESD). LAL-D presents with the ectopic accu-
mulation of lipids in various tissues including the liver, small intestine, spleen, and adrenal 
glands, as well as is associated with premature atherosclerosis and striking dyslipidemia. 
Considering the importance of cholesteryl and fatty acids in bone metabolism, we hypothe-
sized that the bone phenotype is also altered in LAL-D patients. Therefore, we sought to in-
vestigate the role of LAL in skeletal homeostasis using LAL-deficient (-/-) mice. Trabecular 
analyses of the femur revealed that male LAL-/- mice had a lower BV/TV (12%) compared 
to wild type (WT) mice (21%), primarily due to decreased trabecular number and increased 
trabecular separation; a change was not apparent in the female mice. While both sexes of 
LAL-/- mice displayed decreased cortical bone thickness and polar moment of inertia, only 
the female LAL-/- mice had increased cortical porosity. Histological analysis revealed that 
LAL-/- mice tended to have reduced osteoblasts per trabecular bone perimeter while no 
change was noted in osteoclasts. In studying the cell-autonomous role of LAL, we observed 
impaired differentiation of LAL-/- calvaria osteoblasts (cOB), consistent with the low bone 
mass phenotype. To further elucidate the mechanism by which LAL was modulating os-
teoblastogenesis, bone marrow stromal cells (BMSCs) were treated with the potent LAL 
inhibitor, lalistat, which recapitulated the decrease in osteoblast differentiation observed in 
the LAL-/- cOB. Consistent with LAL’s role in other tissues, lalistat treatment impaired 
mitochondrial respiration which was accompanied with the profound accumulation of lipid 
puncta and altered intracellular lipid profile. Lastly, we leveraged data from the 2016 Optum 
Clinformatics® (a de-identified national claims database). We show that women ≥40 years 
with CESD (n=704) have a higher prevalence and age-adjusted odds ratio (OR=1.41; 95% 
CI=1.03-1.92) of all-cause fracture compared to women without CESD (n=3.6M). These 
data demonstrate that LAL is a critical enzyme regulating osteoblast function via its role in 
lipid metabolism, and importantly, alterations in LAL have significant clinical implications.

Disclosures: Ron Helderman, None

LB SAT-1007
Intracellular Ca2+ signaling encodes mechanotransduction in periodontal 
ligament fibroblast *Ei EIHSUHLAING1, Ziyi WANG1, Hiroshi KAMIOKA1, 
Yoshihito ISHIHARA2, Naoya ODAGAKI2. 1Department of Orthodontics, 
Okayama University Graduate School of Medicine, Dentistry, and Pharmaceutical 
Sciences, Japan, 2Department of Orthodontics, Okayama University Hospital, 
Japan

Cellular mechanotransduction is critical for modulating normal homeostasis in physio-
logic functions of living organisms. This study investigated mechano-induced intracellular 
calcium [Ca2+]i dynamic of human periodontal ligment (hPDL) fibroblasts and its specific 
role in mechanotransduction that underlies bone remodeling process. The isolated hPDL 
fibroblasts were obtained from healthy donors’ premolars that had been extracted for ortho-
dontic reasons. Static compressive force induced oscillatory [Ca2+]i activity was evaluated 
by a live-cell Ca2+ imaging system and several feature extraction methods. Moran’s Index 
and gap junction (GJ) inhibitor were used to clarify the spatial pattern of cell-cell com-
munication. The role of [Ca2+]i upregulation in hPDL cell behavior was investigated by 
Ca2+-transporting ionophore, A23187. hPDL fibroblasts displayed autonomous [Ca2+]i re-
sponses. Compressive mechanical stress (MS) activated this autonomous responsive behav-
ior with an increased percentage of responsive cells both in vitro and ex vivo. The integra-
tion, variance, maximum amplitude, waveform length, and index J in the [Ca2+]i responses 
were also significantly increased, whereas the mean power frequency was attenuated in 
response to MS. The increased Moran’s I after MS indicated that MS might affect the pat-
tern of cell-cell communication via GJs. Similar to the findings of MS-mediated regulation, 
the A23187-mediated [Ca2+]i uptake resulted in the upregulation of Rankl and Sost along 

with increased Sclerostin immunoreactivity. Besides, A23187-treated hPDL fibroblasts also 
showed the suppression of osteogenic differentiation and mineralization. Our results indicate 
a significant role of augmented MS-mediated [Ca2+]i signaling in hPDL at compression 
sites of bone remodeling via Rankl/Opg and canonical Wnt/β-catenin pathway involving as 
an early signaling processes in tooth movement-initiated bone remodeling process.

Disclosures: Ei EIHSUHLAING, None

LB SAT-1008
3D Shape Modelling Analysis of the Hip using 3D-SHAPER Software – A 
Comparison Between Contralateral, Ipsilateral, and Baseline Hips for 
RTKR, TKR, and Control Participants *Michael Gundry1, Karen Knapp1, 
Susan Hopkins1, Renaud Winzenrieth2, Laureen Ferchaud2. 1University of Exeter 
Medical School, United Kingdom, 2Galgo Medical, Spain

Background: There is minimal data on the impact of total knee replacements (TKR) 
and revisions (rTKR) on post-operative bone mineral density (BMD) in the ipsilateral and 
contralateral hips. Galgo Medical has developed 3D modelling software which analyses hip 
Dual Energy X-ray Absorptiometry (DXA) scans reporting on cortical and trabecular bone 
differences which might allow greater understanding of bone loss and fracture risk.Method: 
The testing involved participants from three groups (rTKR (N=27 at baseline), TKR (N=23 
at baseline) and controls (N=45 at baseline age) all participants underwent DXA scans prior 
to their surgery and at post-op intervals (6 weeks, 3, 6, and 12 months). 538 hip scans were 
then imported into and analysed with 3D SHAPER software that produced patient 3D hip 
model and measurements (see figure 1). The data were recorded in Excel including: the 
cortical surface BMD (sBMD), trabecular volumetric BMD (trabecular vBMD), integral 
volumetric BMD (integral vBMD), Cross Sectional Moment of Inertia (CSMI), and Cross 
Sectional Area (CSA). Data were then analysed via comparison to their contralateral hip 
and compared to their pre-op baseline.Results: All control data recorded showed minimal 
changes throughout. The rTKR data demonstrated losses of sBMD throughout all visits, 
and the TKR group showed a similar trend. The trabecular vBMD demonstrated a deficit of 
-4.055% in the rTKR group at baseline but had increased by 12 months. In the TKR group 
the opposite was seen with a reduction of -4.206% at 12 months. Integral vBMD demon-
strated a deficit of -3.055% compared to the contralateral hip in the rTKR group at baseline, 
this loss gradually improved throughout resulting in a mean of -1.716% at 12 months. The 
TKR group had a deficit of -2.461% at 6 weeks, with this deficit increasing to -3.110% at 
12 months. The CSMI and CSA showed a similar trend to each other.Conclusion: Based 
on the data both TKR and rTKR groups show similar cortical thinning, increasing fracture 
risk, with the rTKR group showing trabecular vBMD recovery compared to the TKR group. 
Overall the software’s ability to be applied to hip DXA imaging shows promise, this is 
reflected in the control participants results showing minimal changes throughout. This is 
also supported by the trabecular vBMD data from the TKR group data agreeing with current 
literature, and the CSA and CSMI data showing similar trends, due to their correlation in the 
femoral strength index.

Disclosures: Michael Gundry, None
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LB SAT-1011
Transcriptional profiling reveals a different signature in metastatic and non-
metastatic parathyroid carcinomas *Filomena Cetani1, Vincenzo Condello2, 
Maria Denaro2, Liborio Torregrossa2, Elena Pardi3, Simona Borsari3, Claudio 
Marcocci3, Vito Guarnieri4, Alfredo Scillitani4, Giovanni Tallini5, Fulvio Basolo6. 
1University Hospital of Pisa, Unit of Endocrinology, Italy, 2University Hospital 
of Pisa, Division of Surgical Pathology, Italy, 3Department of Clinical and 
Experimental Medicine, University of Pisa, Italy, 4Division of Medical Genetics 
IRCCS “Casa Sollievo della Sofferenza”, Italy, 5Anatomical Pathology, Molecular 
Diagnostic Unit, University of Bologna , Italy, 6Department of Surgical, Medical, 
Molecular Pathology and Critical Area, University of Pisa, Italy

Parathyroid carcinoma (PC) is one of the rarest and aggressive known malignancies 
of endocrine system characterized by a great heterogeneity in clinical features. In some 
instances the histological diagnosis remains uncertain unless there is evidence of gross lo-
cal invasion or secondary spread. The identification of molecular markers could improve 
the diagnostic accuracy of parathyroid lesions and have potential clinical implications.The 
expression of 740 genes involved in the tumor progression processes was assessed in 8 
parathyroid adenomas (PAs), 17 non-metastatic parathyroid carcinomas (NoM-PCs) and 10 
metastatic parathyroid carcinomas (M-PCs) using Nanostring technology. Clustering analy-
sis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis 
were performed to compare the gene expression profiles among the three analyzed groups 
and to evaluate the potential role of differentially expressed genes, respectively. The differ-
entially expressed genes were 102 between M-PCs and PAs, 106 between NoM-PCs and 
PAs and 109 between M-PCs and NoM-PCs. Clustering analysis revealed that the signature 
of the 102 differentially expressed genes between M-PCs and PAs was able to discriminate 
perfectly the two analyzed groups from a molecular point of view. The molecular signa-
tures obtained in the comparisons NoM-PCs vs PAs and M-PCs vs NoM-PCs seem to be 
histotype-specific although with some exceptions.KEGG pathway analysis revealed that 
PI3K-Akt signaling pathway, Focal adhesion, ECM-receptor interaction, Proteoglycans in 
cancer, TGF-beta signaling pathway, HIF-1 signaling pathway seem to be involved in malig-
nant behavior of parathyroid tumors and among these, PI3K-Akt signaling pathway showed 
the largest number of deregulated genes. In addition PI3K-Akt signaling pathway, Proteo-
glycans in cancer, HIF-1 signaling pathway and MAPK signaling pathway are involved 
in metastatic process.The rarity of parathyroid carcinomas makes difficult their molecular 
characterization. These results open up new perspectives both to understand the molecular 
landscape of parathyroid lesions and to find new potential therapeutic markers to apply in 
the clinical practice.

Disclosures: Filomena Cetani, None

LB SAT-1013
Depression of Vitamin D Levels after Adult Primary Posterior Spinal Fusion. 
Are We Adding Insult to Injury? *Isabel Smith1, Samuel Golenbock1, Gerald 
Miley1, Scott Tromanhauser1. 1New England Baptist Hospital, United States

Vitamin D is a steroid hormone metabolized to its active form in the presence of para-
thyroid hormone in the kidney. It is essential in the process of bone formation which in turn 
is vital for achieving spinal arthrodesis. Previous studies have indicated that 43% of patients 
who undergo orthopedic surgery are vitamin D deficient (Bogunovic et al. 2010). Low vita-
min D levels and increased inflammatory markers have been found following total knee ar-
throplasty (Henriksen et al 2013). Studies suggest that spinal fusion patients presenting with 
vitamin D deficiency achieved lower fusion rates and had higher rates of recurrent persistent 
back pain compared with patients with normal vitamin D levels (Rodriguez and Gromelski 
2013). If patients are deficient in vitamin D preoperatively and their levels decrease postop-
eratively, do they ever attain the preoperative baseline and, if not, does this have an effect 
on successful spinal fusion? No large prospective study has been published that measures 
changes in vitamin D levels immediately after surgical spinal fusion. We share this data as 
part of an ongoing study investigating the relationship between serum 25-hydroxyvitamin 
D 25(OH)D levels and spinal fusion outcomes 1 year after surgery.103 participants were 
enrolled in this prospective cohort study of patients undergoing one or two-level primary 
posterior lumbar spinal fusion (PSF) with four surgeons between 2016 and 2018. The current 
study describes a preliminary analysis of all patients who had serum 25(OH)D measured at 
baseline, postoperative day 1 (POD-1) and at a follow-up within six weeks after surgery 
(n=70, mean follow-up time=31.9 ± 20.0 days). Average age and BMI of participants were 
64.1 ± 10.7 years and 28.7 ± 6.2 kg/m2, respectively. Over half (54%) of patients were taking 
25(OH)D at baseline, and were on average older (p=0.005) and more likely to be female 
(p=0.001). Median differences in 25(OH)D were calculated at each time point and tested by 
Wilcoxon signed rank test.Median 25(OH)D was 35.3 ng/mL at baseline (range, 9.5-95.0 ng/
mL) and 27.8 ng/mL at POD-1 (range, 7.0-63.5 ng/mL). Median change in 25(OH)D from 
baseline to POD-1 was -7.1 ng/mL or -20.9% (p30ng/mL) levels at POD-1, while this was 
true for only 19% of patients who were not taking vitamin D (p=0.001).These results suggest 
that many patients who undergo PSF have inadequate 25(OH)D levels at the time of surgery.
These results raise the question of whether fusion success could be affected by low vitamin 
D levels.Given the high prevalence of vitamin D insufficiency and deficiency in patients not 
taking supplements and those who were, we suggest that it might be beneficial to optimize 
25(OH)D levels prior to surgery. Further research examining the effect of low 25(OH)D 
levels and 25(OH)D optimization on fusion success is recommended.

Disclosures: Isabel Smith, None

LB SAT-1016
Role of the Wnt gatekeeper Sfrp4 in the maintenance of the pool of periosteal 
stem cells/progenitors *Ruiying Chen1, Kun Chen1, Han Dong2, Mahesh 
Raundhal2, Roland Baron3, Matthew Greenblatt4, Francesca Gori5. 1Department 
of Bone and Mineral Research, Harvard School of Dental Medicine, Boston, M, 
United States, 2Department of Cancer Immunology and Virology, Dana-Farber 
Cancer Institute and Harvard Medical School, Boston, MA, United States, 
3Department of Bone and Mineral Research, Harvard School of Dental Medicine, 
& Endocrine Unit, Massachusetts General Hospital, Boston, MA, United States, 
4Department of Pathology and Laboratory Medicine, Weill Medical College 
of Cornell University/, New York Presbyterian, New York, NY, United States, 
5Department of Bone and Mineral Research, Harvard School of Dental Medicine, 
Boston, MA, United States

The periosteum, which lines the external surface of cortical bone, contains stem cells 
that contribute to cortical expansion, homeostasis and repair. Our studies have established 
that loss of function mutations of the Wnt inhibitor SFRP4 lead to Pyle’s disease, a rare skel-
etal disease with limb deformity characterized by wide methaphyses and cortical thinning 
and increased fragility fractures. Using Sfrp4-/- mice we uncovered that Sfrp4 contributes 
to cortical bone homeostasis by regulating endosteal remodeling and periosteal bone for-
mation, mainly via local repression of non-canonical Wnt signaling. Despite the clinical 
importance of cortical bone, our basic understanding of the periosteum autocrine/paracrine 
regulatory factors remains incomplete. Here we investigated the role of Sfrp4-mediated sig-
naling in regulating periosteal function. Consistent with the decreased periosteal formation 
seen in vivo, Sfrp4 deficiency significantly inhibited CFU-F and CFU-OB formation of 
periosteal cells and impaired their OB differentiation. To further explore the role of Sfrp4 
within the periosteum, we crossed Sfrp4-/- mice with Ctsk-Cre;mTmG mice, which were 
previously utilized to identify Ctsk-lineage bona fide periosteal stem cells (PSC) and their 
derivative non-stem periosteal progenitors (PP1 and PP2). Transcriptome analysis indicated 
that Sfrp4 is prevalently expressed in a specific population of Sca1+ cells corresponding to 
PP2 and was co-expressed alongside Wnt ligands classically associated with non-canonical 
Wnt cascades. Thus, activation of specific non-canonical signaling cascades may explain the 
periosteal phenotype of Sfrp4-/- mice. FACS analysis of microdissected periosteum demon-
strated that while Sfrp4 deletion leads to a significant decrease in the % of PSCs (13.6+0.9 
vs 10+0.5 SEM, p<0.01), the % of PP2 cells was markedly increased (13.1+2.4 vs 20+1.6 
SEM, p<0.05). Together with the findings of decreased % of osteochondral lineage cells 
(10.4+1.4 vs 6.3+0.8 SEM, p<0.05), these studies suggest that Sfrp4 deletion decreases the 
pool of bona fide stem cells and favors the transition to PP2 progenitors, while blocking their 
progression into more mature cells. Analysis of signaling pathways regulating periosteal 
stem cells/progenitors provide an outstanding opportunity to advance our understanding of 
the periosteum and may open novel and specific therapeutic options for human diseases 
associated with cortical bone fragility.

Disclosures: Ruiying Chen, None

LB SAT-1017
A Novel Chondro-Osseous Progenitor Induced During Heterotopic Bone 
Formation *Julio Mejia1, Elizabeth Olmsted-Davis1, Alan Davis1, Elizabeth 
Salisbury2, Zbigniew Gugala2. 1Center for Cell and Gene Therapy, Baylor College 
of Medicine, Texas Children’s Hospital and Houston Methodist Hospital, United 
States, 2Department of Orthopedic Surgery and Rehabilitation, University of 
Texas Medical Branch, United States

To identify chondrocyte stem cells recruited during in heterotopic bone formation 
(HBF), lineage tracking studies were done in a glutamate-aspartate transporter (GLAST)- 
CreErt2:tdTomato red (TR)floxSTOPflox mouse. The results show that approximately 85% 
of the initial chondrocytes are GLAST-TR+ cells and 79% of the osteoblasts lining bone. 
Pulse-chase experiments through delivery of tamoxifen show the majority of cell labeling 
occurs within 48 hours after delivery of BMP2. Additionally, GLAST-TR+ cells were iden-
tified within HBF at 48 hours and continued to increase until they peaked at day 14 and then 
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decreased at day 21, correlating with the peak of HBF. Analysis of skeletal bone showed 
the presence of GLAST-TR+ cells in the epiphyseal region with kinetics of incorporation 
matching that observed in HBF. GLAST-TR+ cells were also identified in the circulation 
where they peaked at day 10, just prior to the peak of GLAST-TR+ cells at the site of HBF. 
These circulating GLAST-TR+ cells also incorporated into fracture callus and were the ma-
jor cell present in the callus, suggesting that they can function as normal chondrocytes and 
osteoblasts. GLAST-TR+ cells isolated by FACS on day 10 were subjected to single-cell 
RNA seq. Transcriptomes could be clustered into 9 distinct cell types, many of which ex-
pressed transcripts associated with osteoblasts and chondrocytes. One cluster appeared to 
have some overlap with the published neural stem cell transcriptome and was found to be 
expressing GLAST (1). Further analysis of the data using the Monocle algorithm showed the 
presence of two distinct terminal populations, which express chondrocyte-associated genes 
and one that expresses osteoblast- associated genes. These populations all branched from a 
cluster that expresses both osteoblast and chondrocyte associated genes. The presence of this 
Sp7+ Sox9+ chondro-osseous progenitor (COP) within HBF was confirmed by immunohis-
tochemical analysis. Surprisingly, one additional terminally differentiated cluster uniquely 
expressed endothelial cell associated transcripts (Pecam, Esam, Epas1, and Flt). Analysis by 
a differential gene test suggested that several endothelial genes were involved in the branch 
point from the chondrocyte intermediate. The data suggests that during HBF there are sever-
al different populations of chondrocytes, rather than a single phenotype.

Disclosures: Julio Mejia, None

LB SAT-1023
Novel synthetic peptide derived from silk fibroin enhances cellular adhesion 
and tissue regeneration via the glycosaminoglycan binding of extracellular 
matrix *Won-Joon Yoon1, Weonu Choe1, Sung Eun Kim1, Ye Ji Lee1, Kyunghwa 
Baek2, Je-Yong Choi3, Hyun-Mo Ryoo4. 1Bio R&D Center, Sewon Biotechnology, 
Inc., Republic of Korea, 2Department of Pharmacology, College of Dentistry 
and Research Institute of Oral Science, Gangneung-Wonju National University, 
Republic of Korea, 3Department of Biochemistry and Cell Biology, Kyungpook 
National University School of Medicine, Republic of Korea, 4Department of 
Molecular Genetics, School of Dentistry and Dental Research Institute, BK21 
Program, Seoul National University, Republic of Korea

Silk fibroin protein of Bombyx mori has been extensively studied as useful biomaterial 
for tissue engineering and regeneration due to good fabrication properties without immune 
reactivity. By using synthetic peptides we identified novel functional motif in fibroin protein 
sequences that promotes the cellular adhesion. This sequence motif corresponds to the C-ter-

minus of the fibroin protein and can directly bind to GAGs (glycosaminoglycans), leading 
to activation of actin polymerization during cellular adhesion processes. The peptide also 
exhibited effective bone healing, which requires biological cell adhesion, in calvarial defect 
model in Rat. The peptide exhibited equivalent in bone repair compared to BMP-2 treated 
mice, indicating very effective candidate promoting bone regeneration. Moreover additive 
bone healing effect was observed as we combined treatment of both reagents. Finally we in-
vestigated whether the synthetic peptide induces adverse effect of heterotrophic ossification. 
When BMP-2 was injected into hindlimb muscles of mice, calcified tissues were only ob-
served in uCT analysis but not in peptide treated mice. Collectively, our results suggest that 
novel synthetic peptide derived from silk fibroin protein could be a candidate for promising 
new biomaterials in bone graft and tissue engineering.

Disclosures: Won-Joon Yoon, Sewon Biotechnology, Inc., Grant/Research Support

LB SAT-1024
Role of Mitophagy during osteoblast differentiation *Li Tian1, clifford Rosen2, 
anyonya guntur2. 1MMCRI, United States, 2mmcri, United States

Mitophagy is a selective autophagy process that is required for proper quality con-
trol of mitochondria. Its main function is to target mitochondria for lysosomal degradation, 
both during development and disease. Mitophagy is important for controlling metabolic re-
programming of retinal neuroblasts and macrophages. We have previously shown that 1) 
primary calvarial osteoblasts increase oxygen consumption rates in response to osteoblast 
differentiation cues in culture, and 2) Differentiated osteoblasts generate a majority of their 
ATP through glycolysis in response to glucose. Here we hypothesized that with the increase 
in oxidative phosphorylation during differentiation osteoblasts upregulate mitophagy as a 
way to reign in mitochondrial oxidative phosphorylation and that it might be the mechanism 
for the glycolytic preference observed with osteoblasts. To study this we utilized primary 
calvarial osteoblasts derived from a mitophagy reporter transgenic mouse (MitoQC). These 
transgenic mice have a pH sensitive fluorescent mitochondrial signal to measure mitophagy 
where mitochondria that are undergoing mitophagy show up as red puncta. We first con-
firmed that mitophagy occurs in chondrocytes, osteoblasts and osteocytes in vivo. Next, 
we cultured primary calvarial osteoblasts and quantified mitophagic puncta at day 0, day 
4, day 6 and day 8 after differentiation. Calvarial osteoblasts with differentiation showed a 
significant increase in mitophagy. Furthermore, we identified BNip3 (Bcl2 and adenovirus 
E1B 19-kDa-interacting protein 3) a mitophagy specific receptor increased in expression 
with osteogenic differentiation. Knocking down BNip3 (~60%) using adenoviral shRNAi 
constructs in preosteoblasts led to a significant decrease in osteoblast differentiation as as-
sessed by nodule formation after 21 days in culture. Overexpression of BNip3 (~8fold) us-
ing adenoviral constructs also inhibited osteoblast differentiation. These data suggest that 
mitophagy increases with differentiation and an optimal amount of BNip3 is necessary for 
osteoblast differentiation.

Disclosures: Li Tian, None

LB SAT-1027
Distinct Role of Endogenous and Exogenous Leukotrienes on 
Osteoclastogenesis *Jose Burgos Ponce1, Flavia Oliveira2, Cintia Tokuhara3, 
Adriana Matos3, Camila Peres Buzalaf3, Rodrigo Oliveira3, Vimal Veeriah4. 
1University Center of Adamantina, Brazil, 2Sanford Burnham Prebys Medical 
Discovery Institute, United States, 3University of São Paulo, Brazil, 4 Sanford 
Burnham Prebys Medical Discovery Institute, United States

Leukotrienes (LTs) are inflammatory mediators produced by 5-lipoxygenase (5-LO). 
The role of LTs in bone metabolism is associated to the suppression of bone formation by 
modulating the function of osteoclasts and / or osteoblasts. Studies have shown that the 
5-lipoxygenase enzyme is a negative regulator of bone density, suggesting its role as an 
inducer of osteodegenerative diseases, such as osteoporosis, osteoarthritis and rheumatoid 
arthritis. Thus, the present study sought to evaluate the effects of endogenous and exogenous 
LTs and its contribution from osteoblasts on osteoclastogenesis. The osteoclastogenic pro-
file of Wild type (WT) vs. 5-LO Knockout (5-LO KO) mice showed significant differences 
in the phenotypic analysis, TRAP assay and in the gene expression of cells derived from 
the monocyte-macrophage-lineage. Primary cells from WT and 5-LO KO mice were stim-
ulated with M-CSF (50 ng/mL) and RANKL (120 ng/mL). Morphometry analysis showed 
huge differences from both strains, displaying multinucleated giant osteoclasts in WT mice, 
however, 5-LO KO cells presented a population of cells with variable shapes and smaller 
sizes in a lower osteoclasts maturation condition. In addition, the treatment with exogenous 
LTB4 and LTD4 at a dose of 10-8 M slow down the osteoclasts differentiation and activity 
whereas increased the number of TRAP positive cells in WT osteoclasts. In 5-LO KO cells, 
the stimulation with exogenous LTs inhibited the bone resorption demonstrated by PIT assay. 
The osteoclasts gene expression showed downregulation of Alox 5, Il-1b, Il-6 and TNFα 
in 5-LO KO cells when compared to WT cells. BLT1/2 and CysLT1 LTs receptors gene 
expression and the osteoclast differentiation markers such as Acp5, Ctsk and Nfact1 showed 
no differences between WT and 5-LO KO mice. LTB4 treatment decreased the expression of 
Alox5, and IL-1b was upregulated in WT osteoclasts. Next, to check whether LTs secreted 
from osteoblasts could modulate the osteoclastogenesis, we used conditioned medium from 
osteoblasts WT and 5-LO KO mice to treat the monocyte-macrophage-derived WT cells 
demonstrating an inhibition of osteoclast differentiation. Thus, our results showed that the 
absence of endogenous LTs and the treatment with both, LTs and the conditioned medium 
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from osteoblasts inhibited the osteoclast differentiation, suggesting the distinctive aspects of 
this lipid mediator in osteoclastogenesis pathways.

Disclosures: Jose Burgos Ponce, None

LB SAT-1028
ASXL2-Bap1 epigenetic complex regulates bone homeostasis *Nidhi 
Rohatgi1, Wei Zou1, Yongjia Li1, Steven Teitelbaum1, Anwesha Dey2. 1Washington 
University-School of Medicine, United States, 2Genentech, Inc, United States

Both genetic and epigenetic alterations contribute towards wide-ranging roles of macro-
phages or their lineage cells, osteoclasts. While genetic events that mediate osteoclastogen-
esis are well studied, there is paucity of literature describing how dynamic interactions be-
tween epigenetic modifiers modulate osteoclast differentiation. Previously, we reported that 
two epigenetic regulators, ASXL1 and ASXL2, profoundly affect bone resorption. ASXL1 
facilitates repressive histone methylation through PRC2 to alter osteoclast transcriptional 
profiles that manifest as changes in osteoclast formation and/or function. As a result, ASXL1 
deficient mice are osteoporotic. In contrast, ASXL2 is a positive regulator of osteoclast for-
mation however, unlike ASXL1, the complex that binds ASXL2 in macrophages is unknown.
Studies in hematopoietic cells suggest that deubiquitinase Bap1 is essential in maintaining 
ASXL2 protein stability. It is therefore likely that ASXL2 may have unique binding part-
ners that enable them to differentially modulate epigenetic changes to exert bone phenotype 
distinct from ASXL1. To assess if ASXL2-Bap1 complex regulate bone homeostasis, we 
generated mice with myeloid deletion of ASXL2 (ASXL2LysM) and Bap1(Bap1LysM). We 
determined that deletion of either gene results in robust increase in bone mass. In fact, both 
genotypes demonstrate attenuated osteoclastogenesis in vitro. In addition, RNAseq analy-
sis in ASXL2LysM osteoclasts revealed downregulation of differentiation and cytoskeletal 
genes. In accordance with this data, Bap1LysM osteoclasts also show cytoskeletal defects. 
Given the profound effect of Bap1 deletion on the osteoclast cytoskeleton, we deleted Bap1 
in mature osteoclasts using CathepsinK cre. We noted the Bap1catK mice also have sig-
nificantly increased BV/TV. Since Bap1 is known to exhibit deubiquitinase activity (DUB) 
that removes ubiquitin from histone H2A (H2AK119ub), we checked for DUB activity in 
osteoclasts deficient of either ASXL2 or Bap1. Indeed, accumulation of H2AK119ub1, an 
indicator of reduced DUB activity was witnessed in both genotypes. More importantly, this 
histone modification is restored by overexpressing Bap1 in Bap1LysM osteoclast. Further-
more, Bap1 overexpression in the KO macrophages also rescued osteoclastogenesis and 
cytoskeletal defects noted earlier. Taken together, our data highlights an important role for 
ASXL2-Bap1 epigenetic complex in maintaining skeleton homeostasis via the osteoclast.

Disclosures: Nidhi Rohatgi, None

LB SAT-1033
Connexin43 hemichannels mediate intracellular Ca2+-regulated 
mechanotransduction in osteocytes *Yoshihito Ishihara1, Naoya Odagaki1, 
Ziyi Wang2, Ei Ei Hsu Hlaing2, Yasuyo Sugawara2, Hiroshi Kamioka2. 1Okayama 
University Hospital, Japan, 2Okayama University Graduate School of Medicine, 
Dentistry, and Pharmaceutical Sciences, Japan

Connexin 43 (Cx43) hemichannels and gap junctions (GJs) are thought to serve as a 
part of mechanotransduction in osteocytes, which is crucial for bone homeostasis. However, 
the role of intracellular calcium ([Ca2+]i)-based mechanotransduction on these channels 
is still remain elusive. We showed a novel platform for the direct fluid-flow shear stress 
(FSS)-induced osteocytic [Ca2+]i responses in tissue explant, and investigated possible role 
in both Cx43 hemichannels and GJs on bone mechanotransduction. 16-day-old embryonic 
chicken calvaria were processed for an examination devoid of osteoblasts using collagenase 
type I. The FSS-induced oscillatory [Ca2+]i activity was measured by a live-cell imaging 
system and evaluated by 6 feature extraction methods. Analyses of [Ca2+]i signals revealed 
that FSS directly activated autonomic [Ca2+]i responses with an increased responsive os-
teocytes in calvarial explants. The GJs inhibition resulted in the dose-dependent suppression 
of both autonomic and FSS-induced [Ca2+]i activity. The blockade of Cx43 hemichannels 
by TAT-Cx43L2 peptide only suppressed FSS-induced [Ca2+]i activity, suggested a con-
tribution of mechanotransduction in osteocytes. Treatment with TAT-Cx43L2 also signifi-
cantly activated the mechanical force-mediated RANKL suppression than control group in 
MLO-Y4 osteocytes. Our findings indicated that the Cx43 hemichannel may contribute the 
physiological function of osteocytes in bone remodeling by [Ca2+]i-regulated mechano-
transduction via RANKL signaling.

Disclosures: Yoshihito Ishihara, None

LB SAT-1034
CRISPR/CAS9 mediated SOST knockout ameliorates glucocorticoid-
associated osteonecrosis of femoral head in rats *Chang Jiang1, Xinyuan 
Wang1, Zhiying Pang1, Junming Huang1, Yiming Wang1, Hengfeng Yuan1, 
Zuoqin Yan1, Zhe Wang2. 1Zhongshan Hospital, China, 2Johns Hopkins Hospital, 
United States

PURPOSE:SOST has been extensively studied in bone metabolism, but not report-
ed in osteonecrosis of femoral head (ONFH), especially glucocorticoid associated ONFH 
(GA-ONFH). This study aimed to identify whether SOST played an essential role on the 
occurrence and development of GA-ONFH, and preliminarily reveal its mechanism in 
vitro.METHODS:In this study, we deleted a fragment (782 bp long, including the com-
plete Exon2) of SOST gene in Sprague Dawley (SD) rats using CRISPR/Cas9-mediated 
genome-editing, resulting in defective SOST expression. Micro-CT was used to analyze the 
differences in femur between adult SOST-knockout rats (KK group) and wild-type rats (WT 
group). Biomechanical tests were also conducted to analyze the bone strength. A GA-ONFH 
model was established in both group in a standard procedure with lipopolysaccharide (LPS) 
and methylprednisolone (MPS). After sacrificed, micro-CT and pathological examination 
were conducted to find the differences of osteonecrosis incidences and necrotic foci extents 
between each group. Furthermore, SOST expression and secretion in vitro were measured in 
MLO-Y4 treated by dexamethasone (Dex). Angiogenesis assay was conducted on HUVEC, 
co-cultured with Dex-treated MLO-Y4, to measure its capability of tube formation. Addi-
tionally, the osteogenic capability was evaluated on MC3T3-E1 co-cultured with Dex-treat-
ed MLO-Y4.RESULTS:Rats in KK group showed more bone mass and harder bone strength 
than WT group. After GA-ONFH modeling, bone mass was significantly reduced in WT 
group rats but with no difference in the KK group. In WW group, 87.5%hips were diag-
nosed with ONFH by necrotic foci in gross and empty lacuna in sections. Whereas, the 
femoral heads in KK group were all normal in gross while the trabecular bone was slight-
ly disorganized but no empty lacuna was observed. In vitro, Dex significantly increased 
the expression and secretion of SOST in MLO-Y4. MLO-Y4 treated with Dex suppressed 
both the angiogenesis capability of HUVEC and the osteogenic capability of MC3T3-E1 in 
co-culture systems.CONCLUSIONS:The incidence of GA-ONFH in rats was significantly 
reduced by SOST knockout, which may be related to the effect of SOST on osteogenesis and 
angiogenesis via cell-cell interactions. This study provides preliminary conclusions on the 
relationship between SOST and GA-ONFH, which indicated potential clinical indications of 
SOST monoclonal antibody in the prophylaxis and treatment of GA-ONFH.

Disclosures: Chang Jiang, None

LB SAT-1035
TNFα, IL6: Potential drug targets for glucocorticoid-induced bone loss 
*Tiantian Wang1, Chengqi He1. 1rehabilitation medicine center, China

Purpose:We investigated the effects of tumor necrosis factor-α (TNFα) and interleu-
kin-6 (IL6) gene knockout in preventing bone loss induced by glucocorticoids (GCs) and 
the mechanisms involved in bone metabolism.Methods:Twenty male wild-type (WT), TN-
Fα-knockout (TNFα-/-) or IL6-knockout (IL6-/-) mice aged 12 weeks were treated with 
normal saline or GCs (2.5mg/kg/d) for 30 days. Bone mass and skeletal microarchitecture 
were examined using micro-CT. Primary osteocytes of the mice from all three groups (WT, 
TNFα-/- and IL6-/-) were treated with dexamethasone (Dex). Moreover, osteocyte-like cell 
line IDG-SW3 were treated with TNFα or IL6. Histological analysis, serum analyses and 
qRT-PCR was used to assess bone metabolism.Results:Higher bone-resorption and low-
er bone-formation were induced successfully by GCs in all mice, but a repair effect was 
observed in TNFα-/- and IL6-/- mice. WT mice subjected to GCs exhibited a significant 
decrease in the ratio of femoral trabecular bone volume to tissue volume, trabecular num-
ber and trabecular thickness, while TNFα-/- mice ( P < 0.01) and IL6-/- mice ( P < 0.01) 
experienced an increase in these values. The knockout of TNFα or IL6 significantly upregu-
lated mRNA expressions of osteoblast-related genes (Runx2 and Col1a1) and downregulat-
ed osteoclast-related mRNA for TRAP, MMP9 and CTSK in vivo. The femoral osteocytic 
protein expression levels of sclerosis (Sost) and dickkopf-1(Dkk1) were significantly higher 
in GC-induced mice compared to that in CON mice, but were lower in TNFα-/- mice and 
IL6-/- mice. TNFα knockout appeared to have played roles beyond IL6 knockout in regulat-
ing osteocytes through upregulating Sost and Dkk1 mRNA expression. Moreover, mRNA 
expression of Sost and Dkk1 was lower in osteocytes from TNF-α(-/-) GCs group and IL6-
/- GCs group compared to WT on the same treatment. Co-cultured both, TNFα-/- and IL6-/- 
osteocytes with osteoblasts and osteoclasts exhibited decreased numbers of TRAP-positive 
cells and an increase in the number of ALP-positive cells, with or without GCs treatment 
(P < 0.05). Sost expression in IDG-SW3 osteocytes increased with TNFα and IL-6 treat-
ment, and apoptosis of IDG-SW3 was also induced by TNFα.TNFα-induced Sost expression 
was blocked by the inhibition of NF-kB activation while IL-6-induced Sost expression was 
blocked by ERK activation.Conclusion:Our results demonstrated that the main mechanism 
through which TNFα gene or IL6 knockout retained GCs-induced femoral trabecular bone 
loss is that it decreases Sost and Dkk1 expression, enhanced osteoblastogenesis and decreas-
es osteoclastogenesis. This suggests that TNFα and IL6 play critical roles in the development 
of GC-related bone metabolic disorders and they may be new potential therapeutic targets 
for GC-induced bone loss. Moreover, TNFα and IL6 may have different regulatory mecha-
nism in bone metabolism.
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LB SAT-1041
DXA-based 3D mapping of hip cortical thinning correlates with incident 
fractures in postmenopausal women from the GERICO cohort *Emmanuel 
Biver1, Magaly Hars1, René Rizzoli1, Serge Ferrari1, Renaud Winzenrieth2. 
1Division of Bone Diseases, Geneva University Hospitals and Faculty of 
Medicine, University of Geneva, Switzerland, 2Musculoskeletal Unit, Galgo 
Medical, Barcelona, Spain

Objective: DXA-based 3D modeling approaches, using statistical shape and appearance 
models, provide a 3D analysis of the trabecular (Tb) and cortical (Ct) compartments from 
proximal femur DXA scans. They have been developed as complements to standard femur 
DXA examination to assess bone compartments alterations in various conditions associat-
ed with bone fragility and to selectively monitor osteoporosis treatment effects. However, 
to what extent bone parameters derived from these estimations predict incident fractures 
has not been investigated.Methods: In a population-based study from the Geneva Retirees 
Cohort, 796 postmenopausal women (age 65.1 ± 1.5 years) (mean± SD) were prospectively 
evaluated over 5.7 ± 1.5 years for the occurrence of low-trauma major osteoporotic fractures 
(MOF). A software algorithm (3D-SHAPER, version 2.9, Galgo Medical, Barcelona, Spain) 
was used to derive 3D models from baseline proximal femur DXA scans and compute total 
(Tt), Tb and Ct volumetric BMD (vBMD), Ct thickness (Ct.th), and Ct surface BMD (Ct.
sBMD) at the proximal hip. A mapping of the anatomical distribution of the average differ-
ences in Ct vBMD and Ct thickness between women with incident MOF and women without 
fractures was generated (figure).Results: Forty four women sustained a MOF (wrist n=19, 
humerus n=16, hip n=5 and vertebra n=4) after a follow-up of 3.6 ± 2.0 years (mean ± SD). 
Using Cox’s proportional hazard models adjusted for age to estimate the hazard ratios (HR) 
for time to first MOF per one standard deviation (SD) decrease of each DXA-derived param-
eter, 3D vBMD of total hip and FN predicted MOF with HR (95%CI) of 1.58 (1.15, 2.15) 
and 1.46 (1.10, 1.94), respectively, whereas aBMD predicted MOF with HR (95%CI) of 1.49 
(1.10, 2.01) and 1.46 (1.07, 2.00), respectively. Both Tb vBMD and Ct parameters were sig-
nificantly associated with incident fractures (age-adjusted risk of MOF increased by 35-59% 
for each SD decrease in the 3D variables). Moreover, Ct thinning in fractured subjects was 
more pronounced at the intertrochanteric area and the femoral neck.Conclusion: DXA-based 
3D modeling of the hip indicates that both trabecular and cortical bone parameters contribute 
to fracture risk. The impairment of the cortical compartment in women who will sustain a 
MOF is not uniformly distributed and predominates at the classical sites of hip fragility.

Disclosures: Emmanuel Biver, None

LB SAT-1042
A Deep Learning Artificial Intelligence (AI) Method to Improve Spine 
Segmentation in AP spine DXA Scans and subsequently its BMD and TBS 
Accuracy *François De Guio1, El hassen Ahmed1, Franck Michelet1, Enisa 
Shevroja2, Olivier Lamy2, Didier Hans2. 1Medimaps, France, 2CHUV, Switzerland

Purpose: Antero-posterior (AP) DXA spine imaging is essential in bone health as it 
enables to evaluate Bone Mineral Density (BMD) and Trabecular Bone Score (TBS), an 
indirect estimation of trabecular microarchitecture status. Optimal spine segmentation (SpS) 
is the basis for both BMD and TBS computations to be clinically accurate in regards to 
diagnosis and individual’s follow-up. Unfortunately, SpS can be a challenging task given the 
amount and variability of noise in the image, the inter-individual variability in bone shape, 
rotation, presence of osteophytes, etc. Therefore, SpS in clinical routine often necessitates 
time-consuming and difficult bone mask manual editing.The purpose of this study is to im-
plement and optimize a deep learning AI method for an automatic and accurate SpS in AP 
spine DXA scans.Method: OsteoLaus is a population-based cohort of 1500 randomly select-
ed Caucasian women (50 to 80 y old) living in Lausanne, Switzerland. We used a subset of 
1182 scans acquired on iDXA scanner (GEHC Lunar, Madison, WI, USA) with validated 
reference bone masks done by bone imaging experts. All scans were anonymized and blind 
from clinical details. Fifty percent of scans were used for training, 25% for validation, 25% 
for test. We have adapted the U-net architecture known to be efficient for biomedical image 
segmentation. Parameters included ReLU activation function, ADAM optimizer for gradient 
descent and 16 features maps (using Keras with TensorFlow backend). Optimization of the 
network has been done by minimizing binary cross-entropy loss. Accuracy of the segmen-
tation was evaluated through the Dice coefficient (DC, a similarity index between reference 
bone mask and network output).Results: The model rapidly converged and comparison of 
metrics in both training and validation datasets revealed no model overfitting. Mean (95% 
CI) DC was found to be 0.981 (0.980 – 0.981), 0.972 (0.965 – 0.979) and 0.960 (0.947 – 
0.972) in training, validation and test datasets, respectively. Fig. 1 shows low energy iDXA 
scans with corresponding reference bone masks and automatic segmentations from the net-
work for 3 random cases of the independent test dataset.Conclusion: A U-Net based deep 
learning AI method seems promising for SpS as performance metrics are very good albeit 
a pilot optimization method was used. Further steps to improve the segmentation will be 
tested (deeper architecture, specific loss functions, etc.) and should improve model accuracy.

Disclosures: François De Guio, Medimaps, Other Financial or Material Support

LB SAT-1043
Effects of Denosumab on Trabecular Bone Score (TBS) compared with 
Bone Mineral Density (DXA) *Natalia Bravo Martín1, Rosa Arboiro Pinel1, 
Marjorie Andrade Poveda1, Manuel Díaz Curiel1, María Jesús Moro Álvarez2, 
Ignacio Mahillo Fernández3. 1Bone Mineral Department, Fundación Jiménez 
Díaz, Quirónsalud, Spain, Spain, 2Hospital Infanta Leonor, Spain, Spain, 
3Epidemiology and Bioestatistics Unit, Fundación Jiménez Díaz, Spain, Spain

The incorporation of new technological applications in the medical field, has allowed 
the use of Trabecular Bone Score (TBS), which evaluates the microstructure of trabecular 
bone, giving us the opportunity to score the bone quality.In this study we have compared 
the measurements of bone mineral density (BMD) with Duel X-ray absorptiometry (DXA 
Hologic QDR 45000C) and TBS (Software TBS iNsight) in patients treated with denosumab 
after one year and two years.We found, in 82 patients previosly treated with other drugs, a 
significant increase of 4.1% (p<0,001) and 7% (p<0,001) of BMD in L2-L4 at one year and 
2 years, respectively, with an increase of 1.9% (p=0,026) and 2.8% (p=0,003) in the case 
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of TBS, while in 45 naive patients (only treated with denosumab) had an increase of 3.9% 
(p<0,001) and 5.8% (p=0,004) in the DXA and 2.6% (p=0,046) and 4% (p=0,001) increase 
in the TBS, at one year and two years. The results of this study suggest the TBS as a possible 
test to assess the effect of drugs in the treatment of osteoporosis but, in the case of denosum-
ab, it seems to be less sensitive than DXA.Nevertheless, a larger study and a correlation with 
clinical osteoporotic fracture it is needed to properly interprete the use of TBS as a posible 
evaluation tool of bone quality after treatment of denosumab.

Disclosures: Natalia Bravo Martín, None

LB SAT-1050
The mortality rate of hip fracture within 1 year after in Korea: A nationwide 
population-based cohort study *Woong Hwan Choi1, Sang Mo Hong2. 
1hanyang university hospital, Republic of Korea, 2Hanlim university hospital, 
Republic of Korea

Objective: Osteoporotic hip fractures are associated with high mortality in the elderly 
population. Few population studies have reported the long-term trends of incidence and mor-
tality rate of hip fracture among the elderly in Korea. This study assessed the incidence and 
mortality rate within one year after hip fracture from 2006 to 2015 in South Korea.Methods: 
The National Health Information Database (NHID)was used to identify adults aged 60 years 
and older with a diagnosis of hip fracture and died within 1 year from hip fracture.Regres-
sion analyses were performed to estimate the change of the incidence of hip fracture and the 
related mortality rate.Results: The events causing hip fracture increased 1.85 times (1.91 
times in women and 1.71 time in men), and the incidence of hip fracture increased 1.23 times 
(1.30 times in women and 1.11 times in men) from 2006 to 2015. The mortality rate after hip 
fracture decreased by 10 % in women; however, it increased by 13% in men. These trends 
were more prominent in the more elderly population.Conclusion: Although the mortality rate 
after hip fracture in women decreased, other parameters associated with hip fracture have 
worsened during the last decade. Nationwide programs were urgently needed to reduce the 
future socioeconomic burdens of hip fractures

Disclosures: Woong Hwan Choi, None

LB SAT-1051
Men 80-89 Years with Osteopenic BMD have Substantial 5-year Risk of Hip 
Fracture Accounting for Competing Mortality and Chronic Conditions *Lisa 
Langsetmo1, Allyson Kats1, Peggy Cawthon2, Katie Stone2, John Schousboe3, 
Susan Diem4, Brent Taylor5, Kristine Ensrud5, Bauer Douglas6, Eric Orwoll7. 
1University of Minnesota, United States, 2San Francisco Coordinating Center, 
United States, 3Park Nicollet, Health Partners, University of Minnesota, United 
States, 4University of Minnesota, Minneapolis Veterans Administration Health 
Care System, United States, 5University of Minnesota, Minneapolis VA Health 
Care System, United States, 6University of California, San Francisco, United 
States, 7Oregon Health and Science University, United States

The majority of hip fractures in men occur in those aged 80 years and older, a pop-
ulation with very high competing risk of mortality. Clinicians have difficulty identifying 
late life men at highest risk of hip fracture since risk factors impact both hip fracture risk 
and mortality risk with relative impact depending on specific risk factor. Our aim was to 
evaluate candidate risk factors relevant to the epidemiology of hip fracture and competing 
risks among men in ninth decade of life. Our analysis utilized data from the MrOS cohort 

restricted to those 80-89 years at baseline (2000-02) with hip BMD measurement and no 
prior hip fracture or those who met these criteria at subsequent visit. Total hip BMD was 
measured using Hologic DXA. Multimorbidity was defined as the presence of at least 2 
self-reported conditions (diabetes, COPD, cancer, MI, stroke, heart failure, angina, osteo-
arthritis, rheumatoid arthritis, Parkinson’s disease) and fall history was self-reported. We 
used competing risk methods to estimate sub-distribution hazard ratios (SHR) and absolute 
risks. There were 3493 eligible men with median (IQR) follow-up 5.2 (3.3-10.2) years and 
mean (SD) total BMD 0.931 (0.143) g/cm2who had 182 hip fractures and 1738 deaths prior 
to experiencing hip fracture. BMD and falls were strong independent risk factors for hip 
fracture even after accounting for competing non-hip fracture mortality risk, with SHR=3.21 
(2.40, 4.30) among those with T-score < -1 = 0 .820 g/cm2 vs those with T-score > -1 and 
HR=1.59 (1.19, 2.14) among those with fall history vs. those without fall history. Age and 
multimorbidity were not associated with hip fracture after considering competing non-hip 
fracture mortality, but were associated with higher non-hip fracture mortality. The balance 
of hip fracture versus mortality prior to hip fracture depends on BMD and multimorbidity 
category (Table) with higher short term hip fracture risks for those with low BMD, but also 
higher competing mortality risk for those with multimorbidity. While mortality risk is high, 
men with low BMD (T-score < -1) in the 9th decade of life have substantial short term risk 
of hip fracture even after accounting for competing mortality and chronic conditions. Hip 
fracture risk assessment of men in 9th decade of life is strongly informed by falls and BMD 
and should also account for individual patient competing risks.

Disclosures: Lisa Langsetmo, None

LB SAT-1052
The imminent subsequent fracture risk in patients with a recent fracture 
at the FLS is mainly associated with falls – a 3 year prospective cohort 
study. *L. Vranken1, C.E. Wyers1, R.Y. Van der Velde1, I.J.A. De Bruin 1, 
J.P.W. Van den Bergh1, H.M.J. Janzing 2, S. Kaarsemakers3, J.A. Eisman4, J.R. 
Center 5, T.V. Nguyen6, D. Bliuc7, T. Tran 7, P.P.M.M. Geusens 8. 1Department 
of Internal Medicine, VieCuri MC, Venlo, The Netherlands / Department of 
Internal Medicine, MUMC+, Maastricht, The Netherlands / School of Nutrition 
and Translational Research in Metabolism, Maastricht University, Maastricht, 
The Netherlands , Netherlands, 2Department of Surgery, VieCuri MC, Venlo, 
The Netherlands, Netherlands, 3Department of Orthopedic Surgery, VieCuri 
MC, Venlo, The Netherlands, Netherlands, 4Osteoporosis and Bone Biology, 
Garvan Institute of Medical Research, Sydney, Australia / School of Medicine 
Sydney, University of Notre Dame Australia, Sydney, Australia, Australia, 
5Osteoporosis and Bone Biology, Garvan Institute of Medical Research, 
Sydney, Australia / Clinical School, Faculty of Medicine, St Vincent’s Hospital, 
UNSW, Sydney, Australia, Australia, 6Osteoporosis and Bone Biology, Garvan 
Institute of Medical Research, Sydney, Australia / Clinical School, Faculty 
of Medicine, St Vincent’s Hospital, UNSW, Sydney, Australia / School of 
Biomedical Engineering, University of Technology Sydney, Australia, Australia, 
7Osteoporosis and Bone Biology, Garvan Institute of Medical Research, Sydney, 
Australia, Australia, 8Department of Rheumatology, MUMC+, Maastricht, The 
Netherlands / CAPHRI School for Public Health and Primary Care, Maastricht 
University, Maastricht, The Netherlands / Biomedical Research Center, Hasselt 
University, Diepenbeek, Belgium, Netherlands

PurposeTo study falls and subsequent fractures (Fx) in patients at the Fracture Liaison 
Service (FLS).MethodsProspective observational cohort study in patients aged 50+ yr at the 
FLS. All patients were treated according to the Dutch guidelines [1]. Falls and subsequent 
Fx were recorded using a weekly fall and Fx diary. All Fx were radiologically confirmed. 
Associations between falls and subsequent Fx were evaluated using Cox proportional haz-
ard analyses, adjusted for age, gender, femoral neck BMD, prevalent vertebral Fx (VFx) 
according to Genant [2] and baseline Fx type according to Center [3].ResultsIncluded were 
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500 patients (71% female, mean age 64.6 ± 8.6 yr), of whom 5% had a hip Fx, 21% a ma-
jor, 62% a minor and 12% a finger/toe Fx. Osteoporosis was present in 22%, osteopenia in 
51% and 27% had normal BMD; 13% had grade 1 and 14% grade 2 or 3 prevalent VFx. In 
171 (34%) patients, anti-osteoporosis treatment was initiated. During 3 year follow-up, 299 
(60%) patients fell, of whom 60% were recurrent fallers. Forty-nine (10%) patients sustained 
a subsequent Fx, of which 84% was directly caused by a fall. In the treated group (n=171), 
97 (57%) patients fell and 24 (14%) had a subsequent Fx, of which 88% was directly caused 
by a fall. In the not treated group (n=329), 202 (61%) patients fell and 25 (8%) had a sub-
sequent Fx, of which 80% was directly caused by a fall. In multivariate analyses, falls and 
grade 2 or 3 prevalent VFx were associated with subsequent Fx (HR (95% CI): 8.5 (3.0-23.9) 
and 4.5 (2.2-9.1), resp.). In the treated group, falls and grade 2 or 3 prevalent VFx were 
associated with subsequent Fx (HR 9.4 (2.2-40.4) and 3.4 (1.3-9.0), resp.). In the not treated 
group, only falls were associated with subsequent Fx (HR 8.1 (1.9-35.1)). When excluding 
subsequent hand- and foot Fx, falls and grade 2 or 3 prevalent VFx remained associated (HR 
(95% CI): 25.5 (3.5-187.2) and 7.1 (3.1-16.6), resp.).ConclusionThe 3-year incidence of 
falls was 60% and of subsequent Fx 10% in a FLS population treated according to current 
guidelines. The imminent subsequent Fx risk is mainly associated with falls, both in treated 
and not treated patients. Hence, in addition to anti-osteoporosis treatment, secondary Fx 
prevention should be further improved by strategies that reduce falls.References[1] Dutch 
Institute for Healthcare Improvement CBO, The Netherlands, 2011.[2] Genant et al. JBMR. 
1993;8(9):1137–48. [3] Center et al. JAMA. 2007;297(4):387-94.

Disclosures: L. Vranken, None

LB SAT-1062
Salivary IL-1ß but not dietary flavonoids are associated with healing after 
periodontal therapy to prevent tooth loss *Stephanie Klok1, Jenalyn Yumol1, 
Taylor Sparrow1, Philip Sullivan1, Wendy Ward1, Peter Fritz2. 1Brock University, 
Canada, 2Periodontal Wellness and Implant Surgery Clinic, Canada

Periodontal disease is triggered by harmful bacteria and the resultant inflammation, 
if untreated, causes the destruction of soft tissue and alveolar bone. Tooth loss is the end 
result. Sanative therapy (ST) is a first-line, cost-effective therapy for managing periodon-
tal disease involving deep scaling and root planing. While this intervention allows heal-
ing and improves periodontal health, the response may be augmented by a healthful diet. 
Higher fruit and vegetable intake were previously shown to be associated with improved 
periodontal healing post-ST. Whether flavonoids, abundant in tea as well as fruits, may be 
associated with this positive effect was a focus of this study. The study objective was to 
determine if higher daily intakes of tea or flavonoids would be associated with improved 
healing outcomes, a main outcome being a greater reduction in probing depths (PD) along 
with decreased salivary levels of inflammatory markers associated with periodontal disease 
(C-reactive protein (CRP), interleukin 1-beta (IL-1ß), and interleukin-6 (IL-6)) at 8 weeks 
after ST. Forty-five participants with chronic periodontitis were studied (n=13 smokers, 
n=32 non-smokers) and data were analyzed and categorized by smoking status (current or 
non-smokers) as it is a major risk factor. Tea and flavonoid intake were quantified using the 
2014 Block food frequency questionnaire. Clinical parameters of periodontal healing were 
measured prior to and 8-weeks following ST: probing depth (PD), clinical attachment loss 
(CAL) and bleeding on probing (BOP). Saliva samples were collected immediately prior 
to ST and 8-weeks post-ST using the passive drool method; IL-1ß, IL-6, and CRP were 
quantified using saliva-specific ELISA kits from Salimetrics®. As expected, each of the 
clinical measures (PD, CAL, BOP) improved (p<0.05) regardless of smoking status, though 
non-smokers had significantly fewer diseased sites (PD >= 4 mm, p0.05). This may be due 
to the fact that tea intakes within the study population tended to be relatively low (2/3 of par-
ticipants consumed 0 to <1 cup of tea per day) as well as the fact that a higher percentage of 
participants who smoked were also tea drinkers. Thus, this aspect requires further study. ST 
resulted in a significant decrease (p0.05). In conclusion, tea intake and flavonoid intake were 
not associated with improved healing after ST but salivary IL-1ß was significantly lowered 
and may be useful as a marker of healing.

Disclosures: Stephanie Klok, None

LB SAT-1063
Dual effects of marine natural extracts that affect the treatment of 
osteoporosis and diabetes *Yongjin Lee1, Young-Jin Son1. 1Sunchon National 
University, Republic of Korea

Diabetes is a major health problem that is growing worldwide today and can cause 
many complications including cardiovascular disease, neurological disease, kidney disease, 
cancer and osteoporosis. Because diabetes often occurs in the elderly, it tends to coexist with 
osteoporosis and both diseases account for a major part of the major diseases associated with 
aging. This study investigated the effects of marine extracts on osteoclasts, osteoblast dif-
ferentiation and adipocytes. Some marine extracts inhibit osteoclast differentiation, a major 
cause of osteoporosis, and reduce obesity, a major cause of diabetes. We examined the effect 
of marine extracts on the formation of RANKL-mediated osteoclasts. Marine extracts inhib-
ited mRNA expression of activated T cell nuclear factor (NFAT) c1 in cultures of RANKL 
treated bone marrow macrophages. It also inhibited RANKL-mediated NFATc1 protein ex-
pression. It was verified that the extract plays a role in alleviating the progress of osteoporo-
sis in the OVX mouse models. On the other hand, we examined the effect of marine extract 
on obesity-induced diabetes. Marine extract inhibited adipocyte differentiation and inhibited 

expression of genes and proteins involved in adipocyte differentiation. It was also found 
that the extract reduced body weight and glucose level in animal models. The purpose of 
this study is to find marine natural product extracts with good physiological activity which 
have common effects on osteoporosis and diabetes and to use them as therapeutic agents for 
geriatric diseases.

Disclosures: Yongjin Lee, None

LB SAT-1068
Fracture risk following bariatric surgery: a systematic review and meta-
analysis of observational studies *Marlene Chakhtoura1, Randa Saad1, Rawaa 
El Sabbagh1, Dalal Habli1, Ramzi Alami1. 1American University of Beirut - 
Lebanon, Lebanon, 2American University of Beirut - Lebanon, Lesotho

Background: Bariatric surgery (BS) induced bone loss has recently gained attention. 
Such detrimental effect on bone is multifactorial, including nutrient deficiencies, gut and 
gonadal hormonal changes, mechanical unloading, loss of lean mass, increased bone mar-
row fat and increased risk of fall.Objective: Assess fracture risk following BS, comparing 
surgical procedures between each other’s, or surgical to non-surgical approaches, or BS to 
obese or normal weight controls.Methods: This is a systematic review and meta-analysis 
of observational studies and randomized trials reporting on fracture risk in obese adults 
undergoing BS. We conducted a systematic search in Medline, Embase, PubMed, and the 
Cochrane Library, until January 2019. We completed title/abstract and full text screening in 
duplicate and independently. The primary outcome, the rate of any fracture, and other out-
comes, osteoporotic fractures and site specific fractures rates, are expressed as relative risk 
(RR), and 95% confidence interval (CI). We are conducting the analysis for each comparison 
separately. The primary analysis is performed using a random-effects model. The risk of bias 
is assessed using the Newcastle-Ottawa Quality Assessment Scale or the Cochrane tool, as 
appropriate, according to study design (CRD42019128536).Results: We identified 3 trials 
and 10 observational studies. The majority of participants were women (mean age 32-49 
years), with a mean BMI of 35.9-51.7 kg/m2, undergoing Roux-en-y gastric bypass. The 
studies’ follow up duration was 1-12 years, and when reported, the median time to fracture 
was 2-7.6 years post-BS. Compared to obese controls, the risk of any fracture increases by 
21-38% following BS. Data on site specific fracture risk is heterogeneous. Scarce data on 
osteoporotic fractures. Statistical analyses are currently underway.There is a wide variability 
in study designs and comparators, sample size, recruitment methods, number of study sites, 
fracture definition and identification methods (self-reported, ICD codes, or not described), 
and in the assessment of fracture predictors, i.e. weight loss, menopausal status, medications, 
and fracture history. Discussion: Fracture risk increases post-BS. Data is mostly derived 
from malabsorptive procedures, with only few studies describing the risk post restrictive 
procedures. High quality large studies with appropriate matching of participants, fracture 
definition and adjudication are needed.

Disclosures: Marlene Chakhtoura , None

LB SAT-1069
Oral vs Intravenous Bisphosphonates for Preventing Bone Loss After 
Denosumab Discontinuation *Laura Dickens1, Tamara Vokes1. 1University of 
Chicago, United States

Denosumab (D-Mab) is a potent antiresorptive therapy for osteoporosis which effec-
tively reduces fractures and progressively increases BMD over 10 years of therapy. Howev-
er, discontinuation of D-Mab leads to a rebound increase in bone resorption with significant 
bone loss and risk for spontaneous and even multiple vertebral fractures. There is limited 
data about efficacy of bisphosphonates (BSP) for preventing bone loss after D-Mab dis-
continuation and optimal timing of BSP administration is unknown. Any data pertaining to 
this question, even retrospective data from clinical practice, is of great interest to the bone 
community. In a retrospective review of the electronic medical record (1/1/2013 to 3/1/19) 
we identified 94 patients with osteoporosis who received D-Mab followed by a BSP and 35 
had complete data including follow up BMD. The cohort was predominantly non-Hispanic 
white (86%) with an average age of 63.9 years. After an average of 5.6 D-Mab doses (range 
2-10), 20 subjects received oral BSP and 15 received IV zoledronic acid (ZA). The average 
time in days between the last D-Mab dose and first BSP dose was 182 for oral BSP and 275 
for IV ZA. Change in BMD at the lumbar spine and total hip are shown in table 1. BMD 
decrease was greater than least significant change (3% at our center) in 11 patients in the oral 
and 8 patients in the IV BSP group. Univariate linear regression stratified by type of BSP 
(oral or IV) showed a negative association between change in lumbar spine BMD and length 
of delay of oral BSP with BMD loss of 2% per 1 month delay (p=0.02). For IV ZA, there 
was a trend towards a positive association between change in lumbar spine BMD and length 
of delay with BMD increase of 0.5% per month delay (p=0.13). Three patients experienced 
vertebral fractures at 239, 252, and 299 days after last D-Mab dose. All patients had missed 
D-Mab doses and had not started BSP at the time of fracture. In this cohort, oral and IV and 
BSP showed reasonable efficacy for preventing bone loss after D-Mab discontinuation with 
average decreases in lumbar spine and hip BMD which were less than the LSC. Delaying 
oral BSP after last D-Mab dose resulted in a greater decline in BMD while delaying IV BSP 
showed a trend towards preserving or increasing BMD. Further analysis will assess change 
in the biochemical markers of bone turnover and include additional patients.
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LB SAT-1070
Early recurrence of increased bone turnover markers after initial 
response to single dose zoledronate following denosumab discontinuation 
in postmenopausal women *Albrecht Popp1, Oliver Bock1, Christoph Senn1, 
Sandra Grifone1, Kurt Lippuner1. 1Department of Osteoporosis, Inselspital, Bern 
University Hospital, University of Bern, Switzerland

Background:Rebound-associated bone loss (RBL) may be observed after loss-of-effect 
of denosumab (Dmab) and has been described as increased bone turnover markers (BTM) 
exceeding the upper limit of the premenopausal reference range (ULRR) with accelerated 
bone loss and increased fracture risk. It has been suggested that regular BTM assessments 
following Dmab cessation may contribute to detect the appearance of RBL, in which case 
administration of zoledronate (ZOL) has been recommended, based on its high antiresorp-
tive potency with sustained effects on bone turnover in postmenopausal women with oste-
oporosis. However, the appropriate time of first administration and dosing interval remain 
unknown in patients with RBL.Objective:Document the course of BTM after single dose 
administration of ZOL in postmenopausal women who developed RBL after Dmab loss-
of-effect.Methods:Case series of postmenopausal women who discontinued subcutaneous 
Dmab 60 mg every 6 months, after at least two doses. Those who showed BTM levels 
(C-terminal telopeptide (CTX), procollagen I N-terminal propeptide (PINP), osteocalcin 
(OC)) exceeding the ULRR after Dmab loss-of-effect were given a first intravenous infusion 
of ZOL 5 mg and included in the analysis. Thereafter, BTM were measured 3 and 12 months 
after administration of ZOL. The study was approved by the Cantonal Ethics Committee of 
Bern, Switzerland.Results:Twenty women (mean age 66 years, min-max range 54 to 85) still 
had suppressed BTM 6 months after the last Dmab injection and developed RBL thereafter, 
with mean 9.4 months (8.0 to 12.0) between last Dmab injection and ZOL infusion. Three 
months after ZOL, median BTM values had decreased vs. before. However, 12 months after 
ZOL, median BTM values had re-augmented at levels not significantly different from those 
prior to ZOL administration, consistent with a recurring rebound (Table).Conclusion: After 
administration of intravenous ZOL 5 mg at the time of RBL following Dmab loss-of-effect in 
postmenopausal women, closer BTM monitoring, e.g. every 3 months, may be warranted to 
identify RBL-relapsers possibly eligible for targeted early readministration of ZOL.

Disclosures: Albrecht Popp, None

LB SAT-1074
Optimization of sclerostin and Dkk1 neutralizing antibody ratio to maximize 
anabolic action in the skeleton *Roy Byung-Jun Choi1, Alexander Robling1. 
1Indiana University School of Medicine, United States

The Wnt signaling pathway has numerous components that could serve as a targets for 
drug development to treat a variety of skeletal diseases. Sclerostin has been identified as an 
ideal target, and a neutralizing antibody for sclerostin (EvenityTM) was recently approved 
for clinical use in Japan and in the US. Antibody based neutralization of sclerostin leads 
to significant osteoanabolic activity in mice, rats, monkeys, and humans. We and others 
have explored combination therapy to improve the anabolic effects of sclerostin inhibition. 
Whereas antibody-based inhibition of Dkk1 alone has no consistent anabolic effects in the 
skeleton of adult mice, Dkk1 antibody is potently anabolic in a Sost knockout background. 
The anabolic effects of sclerostin neutralization are synergistically enhanced by co-inhi-
bition of Dkk1 (at a 1:1 ratio). Here, we designed experiments to determine the optimal 
ratio of sclerostin and Dkk1 antibodies to maximize anabolic action. Eight wk-old female 
C57BL/6J mice were treated for 5 wks with twice-weekly injection of total antibody at 25 
mg/kg. The proportion of Scl-Ab to Dkk1-Ab was varied among groups, but total antibody 
dose was held constant at 25 mg/kg, such that the groups ranged as indicated in Table 1. 
Bone density was measured by DXA prior to treatment and again after 5 wks of antibody. 
After termination, µCT measurements of femur and 5th lumbar vertebra were collected. 
Mechanical testing (3-pt bending) and cortical bone histomorphometry were performed in 
the femur, using fluorochrome labels. While there were no significant effect on DKK1-Ab 
treatment alone compared to vehicle-treated group, Scl-Ab showed dramatically increased 
bone parameters including DXA derived properties(10-50% increase), μCT measurements 
of distal femur and spine, mechanical properties, and bone formation parameters. Among 

those different dose ratios, 3:1 mixture of Scl-Ab and DKK1-Ab dose showed a dramatic 
increase in bone properties. Specifically, we found increased trabecular parameters in the fe-
mur and spine by 30% beyond the effect seen in Scl-Ab alone treatment. Cortical properties 
(mechanical outcomes, bone formation rates) showed less synergetic effects than trabecular 
properties though the 3:1 mixture ratio yielded the greatest effects. In conclusion, the optimal 
ratio of sclerostin to DKK1 neutralizing antibody is roughly 3:1, which increases anabolic 
effect beyond sclerostin neutralizing antibody alone.

Disclosures: Roy Byung-Jun Choi, None

LB SAT-1077
L-Glutamine Effect on Cortical and Trabecular Bone in Sickle Mice *Mykel 
Green1, Mitch Schaffler1, Gilda Barabino1. 1The City College of New York, 
United States

PURPOSE: Sickle cell disease (SCD) is an inherited hemoglobinopathy that leads to 
ischemia, anemia, inflammation and redox stress. We previously showed that like humans 
SCD mice develop marked osteopenia; the causes of this defect are not understood1. Re-
dox stress is thought to play a central role in systemic disease and chronic inflammation of 
SCD, and may contribute to osteopenia2,3. L-glutamine (GLN) was recently approved for 
use in SCD patients; it is thought to reduce SCD complications by improving antioxidant 
capacity4. In this study we tested whether GLN therapy improves bone heath in mice with 
SCD. METHODS: Male Townes sickle mice (SS, Jackson) and littermate controls (WT) 
were evaluated at 4, 8, 12 and 16 wks old. (n=10/group, IACUC approved). Half the ani-
mals received GLN in drinking water (0.7% w/v) from weaning at 4 wks old until sacrifice. 
Changes in femoral cortical and trabecular bone were assessed by µCT. In addition, spleens 
were weighed, as splenomegaly provides a clinical index for therapeutic efficacy in SCD 
based on demand to remove sickle erythrocytes from circulation. RESULTS: At 4wks there 
was no difference in bone, but SS spleens were ~3 times larger than WT. GLN therapy was 
effective at 8 wks, preventing spleen size increases in SS mice and also preventing cortical 
bone thinning in SS mice. At 12 wks, GLN effects split into two groups: (i) maintained small 
spleens (GLN-sm, like WT) or (ii) those with splenomegaly (GLN-lg) consistent with loss 
of GLN effect in these mice. At 12 wks, cortical and trabecular bone in GLN-sm mice group 
were similar to WT, while bone of GLN-lg mice were comparable to untreated SS mice. 
Protective effect of GLN on trabecular bone in SS mice was lost by 16 wks, even in GLN-
sm mice. DISCUSSION: Our studies reveal that GLN therapy prevents the osteopenia that 
develops in adolescence in SCD. However, protective effects of GLN on trabecular bone in 
SS mice appears to be lost by skeletal maturity. Why cortical and trabecular bone respond 
differently to GLN in SCD at maturity is not yet clear, but we speculate that differences in 
marrow circulation and/or stem cell populations play a role. References: 1.Green+ JMBBM 
48,2015; 2.Almedia+ JBC 37,2007; 3.Liu+ JBMR 34,2018; 4.Niihara+ NEJM 379,2018

Disclosures: Mykel Green, None
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LB SAT-1080
PDE5A Inhibition Prevents Bone Resorption *Se-Min kim1, Charit Taneja1, 
Yaoting Ji1, Anisa Gumerova1, Vitaly Ryu1, Sakshi Gera1, Tan-Chun Kuo1, Daria 
Lizneva1, Li Sun1, tony yuen1, mone zaidi1. 1Department of Medicine and Mount 
Sinai Bone Program, Icahn School of Medicine at Mount Sinai, United States

The nitric oxide (NO)–cyclic guanosine monophosphate (cGMP)–cGMP-dependent 
Protein Kinase (PKG) pathway plays an important role in skeletal homeostasis. A recent 
study showed that cGMP-specific phosphodiesterase 5A (PDE5A) inhibitors prevented 
glucocorticoid-induced bone loss [1]. Since NO donors and cGMP analogs reduced bone 
resorption, and NO-sensitive guanylate cyclase and PKG type 1 are expressed in osteoclasts 
[2,3], we hypothesize that PDE5A inhibitors decrease bone resorption by reducing osteo-
clastic activity. 16-week-old ovariectomized (OVX) or sham-operated C57BL/6 mice were 
oral-gavaged with vehicle (DMSO) or the PDE5A inhibitors, tadalafil (48 µg/day) or varde-
nafil (240 µg/day), for 6 weeks. BMDs were measured before OVX or sham-operation, and 
every 2 weeks thereafter. At the end of the study, we measured serum C-telopeptide (CTx) 
(ELISA) and Pde5a expression in bone and osteoclast (qPCR). Osteoclasts differentiated 
from marrow cells were treated with vehicle, tadalafil or vardenafil (10, 1 and 0.1 µM), 
followed by TRAP staining and qPCR for osteoclastic genes (Acp5, Intb3, Ctsk, Calr, Mmp3 
and Rank). We found that mice treated with tadalafil or vardenafil did not show ovariecto-
my-induced bone loss in the L4-L6 vertebrae, with higher BMD at 6 weeks of treatment. 
CTx levels were lower in OVX mice treated with vardenafil. Bone histology demonstrated 
lower number of osteoclasts in OVX and sham-operated mice treated with tadalafil or var-
denafil. PDE5 inhibitors also decrease the number of marrow-derived TRAP+ osteoclasts, 
and down-regulate osteoclastic gene expression in a dose dependent manner, with vardenafil 
being more efficacious. qPCR confirmed Pde5a expression in bone and osteoclasts. Our 
findings suggest that blocking cGMP-specific PDE5A activities in bone decreases bone re-
sorption through the reduction of osteoclast activity, and that the NO-cGMP-PKG1 pathway 
may be involved in osteoclast differentiation. References 1. Huyut et al (2018). Effects of the 
Phosphodiesterase-5 (PDE-5) Inhibitors, Avanafil and Zaprinast, on Bone Remodeling and 
Oxidative Damage in a Rat Model of Glucocorticoid-Induced Osteoporosis. Med Sci Monit 
Basic Res 24: 47–58 2. Vaneppsfung et al (1994). Regulation of Osteoclastic Acid Secretion 
by cGMP-Dependent Protein Kinase. Biochem Biophys Res Comm 204: 565–571. 3. Dong 
et al (1999). Nitric oxide regulation of cGMP production in osteoclasts. J Cell Biochem 73: 
478–487.

Disclosures: Se-Min kim, None

LB SAT-1084
Visualization of Asfotase Alfa-Binding to Sites of Calcification In Vivo 
*Flavia Amadeu de Oliveira1, Sonoko Narisawa1, Massimo Bottini1, José Luis 
Millán2. 1Sanford Burnham Prebys Medical Discovery Institute , United States, 
2Sanford Burnham Prebys Medical Discovery Institute, United States

Hypophosphatasia (HPP) is a rare genetic metabolic disorder, caused by loss-of-
function mutation(s) in the ALPL gene encoding tissue-nonspecific alkaline phosphatase 
(TNAP), that mainly affects skeletal and dental mineralization. Asfotase alfa, a mineral-tar-
geted form of recombinant TNAP, was approved as enzyme replacement therapy for pedi-
atric-onset HPP in 2015. Only two reports to-date1,2 have shown some evidence of binding 
of this drug to mineralizing tissues using histochemistry for bound TNAP activity. Thus, 
we sought to expand on those earlier studies by studying the distribution of administered 
asfotase alfa conjugated with AnaTag HiLyte Fluor 750 fluorescent dye to sites of skeletal 
and soft-tissue calcification. We used 30 days-old Tagln-Cre; HprtALPL/Y mice3, a model 
of severe medial vascular calcification, and sibling WT HprtALPL mice devoid of soft-tis-
sue calcification. A single dose of labeled asfotase alfa, 8 mg/Kg, injected via the tail vein 
showed fluorescence in the blood of WT and mutant mice in a time-dependent manner. 
Fluorescence intensity in the whole body was higher up to 4 hours after injection and then 
gradually decreased up to 2 days. Thus, all the soft organs and skeletal tissues were ex-vivo 
imaged, sectioned and processed for fluorescence microscopy imaging 2-days after the in-
jection. Strong fluorescence signal was observed in all skeletal tissues from WT and mutant 
mice (calvaria, jaw, mandible, vertebra, forelimbs, hindlimbs and tail), and in the aorta and 
the left ventricle of the heart of mutant mice. Weak fluorescence was observed in liver and 
spleen, and no fluorescence signal was found in the kidney and brain of WT and mutants. 
As a control, free dye was also intravenously injected, and no fluorescence was observed in 
any organs. Next, to further show the binding sites of asfotase alfa on bones, we incubated 
sections from WT and mutants first with or without unlabeled enzyme (as blocking solution) 
and then with fluorescence-tagged asfotase alfa in vitro. Strong fluorescence signal was ob-
served in the group without blocking enzyme but a weak fluorescence intensity in the group 
incubated previously with blocking enzyme, showing saturation of the binding sites for the 
labeled enzyme. In summary, we have clearly demonstrated asfotase alfa-binding to different 
skeletal sites as well as to soft-tissues (aorta) displaying ectopic calcification.1 Millán JL et 
al., 20082 Yadav MC et al., 20123 Sheen CR et al., 2015

Disclosures: Flavia Amadeu de Oliveira, None

LB SAT-1085
Sensory neuron dysfunction underlies ACVR1-mediated pain in human 
heterotopic ossification *Amy Ton1, Xiaobing Yu1, Jiadong Chen1, Emilie 
Barruet1, Syed Ali1, Tea Chan1, Katie Bigay1, Jennifer Ho1, Ina Nikolli1, Arnold 
Kriegstein1, Edward Hsiao1, Blanca Morales2, Hongju Liu3, Kin Cheung4. 
1University of California, San Francisco, United States, 2University of California, 
San Franicso, United States, 3Peking Union Medical College Hospital, China, 
4BioSAS Consulting, Inc., United States

Chronic pain is a common feature in musculoskeletal diseases; however, potential ge-
netic contributors remain unclear. Fibrodysplasia ossificans progressiva (FOP) is a congen-
ital disease caused by activating point mutations in ACVR1, a bone morphogenetic protein 
(BMP) type I receptor. In addition to massive and progressive heterotopic ossification, some 
patients report neurological symptoms, including myoclonus, headache, and chronic pain 
with neuropathic characteristics. Activation of the BMP pathway has been implicated in ner-
vous system development and nociception in rodents. Here, we examined the incidence of 
neuropathic pain in patients with FOP and used human induced pluripotent stem cells (iPSC) 
to elucidate potential cellular mechanisms. Data from the International FOP Association 
Registry showed that 14.4% of adult participants with FOP suffer from neuropathic pain, 
compared to 6.9-10% of the general population. In addition, quantitative sensory testing on 
a cohort of patients with FOP demonstrated heat pain and mechanical pain hypersensitivity. 
Finally, nociceptive sensory neurons derived from fully characterized patient-derived iPSC 
lines carrying the FOP ACVR1R206Hmutation showed increased neuronal excitability com-
pared to controls. Together, our results show that neuropathic pain is common in patients 
with FOP, and that the ACVR1 R206H activating mutation may lead to sensory neuron dys-
function. Our results identify a new model of congenital pain caused by ACVR1 mutations, 
suggest that other conditions affecting BMP signaling, such as in non-genetic heterotopic 
ossification, may be associated with abnormal pain sensation, and that the BMP pathway 
may be a potential therapeutic target for these conditions.

Disclosures: Amy Ton, None
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SUN-9
Neurogenic heterotopic ossification in post intensive care rehabilitation unit: 
a matter of degree? *Vincent T. Carpentier1, Marjorie Salga1, Pierre Meunier1, 
Louis Deversnay1, François Genêt1, Julie Paquereau1. 1Department of Physical 
Medicine & Rehabilitation, Raymond Poincaré Hospital, AP-HP, France

Introduction: Neurogenic heterotopic ossification (NHO) corresponds to the formation 
of bone tissue around joints in patients with severe central neurological disorders (severe 
traumatic brain injury, malignant stroke, spinal cord injury, etc.). They lead to important 
functional limitation and alteration of quality of life. However their prevalence and time of 
formation after a neurological event is not currently well known.Methods: We conducted a 
retrospective study on all patients admitted between April 2016 & January 2019 in neuro-
logical post intensive care rehabilitation unit (PICRU) within Raymond Poincare Hospital, 
a new type of department created in France in 2015 to enable early discharge of patients 
from neurological Intensive Care Unit (ICU) who need rehabilitation.Results: Among 183 
patients admitted in PICRU, 28 had at least one NHO (15%). 127 subjects without any 
neurological antecedent were admitted in PICRU for their first neurological rehabilitation 
program. 24 of them (83% of males ; median age of 32 years ; 6 weeks of median length 
of stay in ICU) had at least one NHO (19%). First NHO were mainly diagnosed in PICRU 
(75% versus 25% in ICU prior admission in PICRU). In a case of clinical suspicion of 
NHO (localized swelling, pain, articular limitation), diagnosis was done 5 [6 ; 7] weeks after 
admission into ICU. Radiological confirmation or fortuitous diagnosis by imaging (50% of 
the cases) were done 8 [6 ; 11] weeks after admission into ICU. First diagnosed NHO were 
localized around the hip (50%), elbow (25%) and knee (25%). Contrarily to hip NHO, elbow 
and knee NHO were frequently associated with a nearby bone fracture or limb amputation.
Conclusion: NHO is a frequent and early complication which develops in patients admitted 
into ICU for central nervous system disorders. Patients in PICRU are at high risk of NHO. 
Increased attention to this phenomenon by caregivers would allow earlier diagnosis and 
treatment, permitting a reduction in future functional limitation.

Disclosures: Vincent T. Carpentier, None

SUN-10
Establishment of Biomarkers for Antiresorptives-related Osteonecrosis of 
the Jaw: In vivo and preliminary clinical results *Jing-Wen Li1, Jin-Woo 
Kim1, Sun-Jong Kim1. 1Ewha Womans University Medical Center, Republic of 
Korea

Introduction: Since the first report of antiresorptives-related osteonecrosis of the jaw 
(ARONJ) in 2003, there have been many efforts to assess the risk for ARONJ by using bone 
biomarkers, especially for serum CTX as a useful predictor. However, the results of other 
clinical studies that used serum markers have been controversial, and no conclusive opin-
ions have been reached about other bone biomarkers. Therefore, the aim of the study was to 
identify novel biomarkers for ARONJ.Materials and Methods: This study includes 3 parts; 
(1) Establishment of animal ARONJ model with precedent metabolic bone disease (2) De-
tection of biomarkers for ARONJ in animal model (3) Clinical trial for biomarker validation. 
First, the authors established ARONJ model in ovariectomized SD rat (Bone 2015:81-442) 
showing deteriorated bone architectures with significantly lower values of N.Oc/T.Ar, Tb.N, 
Tb.Sp, Conn.D, and TRACP 5b and CTX/TRACP. Consequently, the authors found TRACP 
5b levels and the RANKL/OPG ratio in ONJ animal model were significantly decreased 
over time compared with the non-ONJ group (Clin Imp Dent Relat Res 2016:18:281) Clin-
ical validation study was set as cohort design with patients who administrating antiresorp-
tives and were about to get dentoalveolar surgery. All patients got blood sampling at T0 
(before surgery), T1 (8 wks), T2 (3 months), T4 (6 months). Patients with normal healing 
after dentoalveolar surgery was classified to control and patients showing ONJ was set as 
cases. Serum bone ALP, calcitonin, intact PTH, osteocalcin, P1NP, 25-(OH) vitamin D, os-
teoprotegerin, sRANKL, SOST, TRACP 5 and Dkk-1 were analysed, mainly with ELISA. 
Statistical analysis included bivariate, diagnostic statistics and repeated measures ANOVA.
Results: Serum intact PTH and TRACP 5b were significantly decreased in the case group 
(n=21) compared with the control group (n=22; P<0.05) and DKK-1 was increased in case 
group at T0. (P<0.05) These results were consistent over time. (Repeated measures ANOVA; 
P<0.05) AUC of Intact PTH was 0.625 and DKK-1 was 0.676. (P<0.05)Conclusions: These 
results show that serum intact PTH, DKK-1 and TRACP 5b could be possible biomarkers 
for ARONJ. Our investigation is limited by the small sample size due to rare prevalence of 
ARONJ. Further multicenter trials with standardized ONJ diagnostic criteria and sampling 
protocols are are urgently needed to validate the available data about the development of 
ARONJ and the utility of biomarkers.

Disclosures: Jing-Wen Li, None

SUN-11
The utility of SRS/SRPET and systemic FGF23 venous sampling for tumor 
localization in 20 consecutive tumor-induced osteomalacia cases *Minae 
Koga1, Hajime Kato1, Nobuaki Ito1, Yuka Kinoshita2, Seiji Fukumoto3. 1Division 
of Nephrology and Endocrinology, The University of Tokyo Hospital , Japan, 
2Division of Nephrology and Endocrinology, The University of Tokyo Hospital, 
Japan, 3Fujii Memorial Institute of Medical Sciences, Institute of Advanced 
Medical Sciences, Tokushima University, Japan

Background: Tumor-induced osteomalacia (TIO) is a fibroblast growth factor 23 
(FGF23)-related hypophosphatemic disorder caused by FGF23 producing tumors. TIO 
represents bone pain, fracture/pseudofracture, muscle weakness, etc which could lead the 
patient bedridden. Surgery is the only radical treatment method, but the localization of the 
tumor could be challenging as these tumors could be very tiny, could develop in any part 
of bones or soft tissue. Also, the production of FGF23 in the tumor could not be confirmed 
by conventional imaging tests. Therefore, functional imaging and procedure have important 
roles to detect FGF23 producing tumors, such as somatostatin receptor scintigraphy (SRS), 
somatostatin receptor PET/CT(SRPET) and systemic FGF23 venous sampling.Methods: We 
retrospectively reviewed the data of 20 consecutive cases of TIO referred to our hospital. All 
patients underwent SRS and/or SRPET, and systemic FGF23 venous sampling to localize 
the tumor. We analyzed their clinical and imaging data to determine the utility of these mo-
dalities and the procedure in identifying FGF23 producing tumors.Result: FGF23 producing 
tumors could be identified in 15 cases. In 10 cases, surgery was performed, and in 9 cases, 
these tumors were completely resected and serum phosphate levels and FGF23 levels were 
normalized. SRS and SRPET could detect the causative tumor in 11 out of 19 cases, and in 
4 out of 7 cases respectively. Systemic FGF23 venous sampling could localize the causative 
tumor in 13 out of 20 cases. In two cases, SRS and/or SRPET could detect a responsible tu-
mor but venous sampling could not narrow down the tumor existing regions. In these cases, a 
patient had the tumor in a rib bone, and in the other case, several tumors were found by imag-
ing tests and he was eventually diagnosed as malignant TIO.Discussion: The sensitivities of 
SRS and SRPET were 57.9% and 57.1 %, respectively. SRS is more accessible and covered 
by insurance in Japan, while SRPET can provide the image with much higher resolution. The 
sensitivity of systemic FGF23 venous sampling was the highest in these three tests (65%). 
However, it is difficult to detect tumors located in ribs or vertebral bones as venous flows 
from these bones return to azygous and hemiazygos veins, which are hard to access by a 
catheter. In conclusion, to gain a better identification rate of FGF23 producing tumor, these 
two different types of tests should be always performed sequentially.

Disclosures: Minae Koga, None

SUN-12
Vitamin D and Acute Respiratory Infections - The PODA Trial *mageda 
mikhail1, john aloia1, shahidul islam1. 1nyu winthrop hospital, United States

BackgroundThere is a considerable heterogeneity in clinical trials examining the role 
of vitamin D in the prevention of acute respiratory infections (ARIs).MethodsThe primary 
aim of the PODA trial was the prevention of bone loss and decline in physical performance. 
In this 3–year intervention trial, 260 healthy African-American women older than 60 years 
of age, were assigned to receive either placebo or vitamin D3. Initial vitamin D3 dose was 
determined by the baseline serum 25OHD level. The vitamin D3 dose was further adjusted 
at 3–month intervals, to maintain serum 25OHD between 30-68 ng/mL. A questionnaire 
about ARIs was administered every 3 months to all subjects.ResultsSerum 25OHD was 
maintained above 30 ng/mL in 90% of the active group, whereas levels approximated those 
associated with the RDA (20 ng/mL) in the placebo group. At 3 months, 24 (21.6%) subjects 
in the vitamin D group reported that they had ARI since randomization, compared to 25 
(21.4%) subjects in the placebo group. At the end of 3 years, both groups reported 18% ARI 
since their last visit. Overall there was no difference in occurrence of ARIs in the treatment 
versus the placebo group.ConclusionVitamin D sufficient to maintain serum 25OHD above 
30 ng/mL, does not prevent ARIs in older African-American women.

Disclosures: mageda mikhail, None

SUN-13
Gestational hypercalcemia: Prevalence and biochemical profile *Inez 
Schoenmakers1, Shereen Baban1, Isabelle Piec1, Darrell Green1, Christopher 
Washbourne1, Jonathan Tang1, William D. Fraser1, Linnea Bärebring 2, Hanna 
Augustin2. 1University of East Anglia, United Kingdom, 2University of 
Gothenburg, Sweden

Background: Gestational hypercalcemia is associated with an increased risk of mater-
nal, foetal and neonatal morbidity and mortality. Hypercalcemia may develop during preg-
nancy in individuals who were previously asymptomatic. The increased sensitivity during 
pregnancy may be related to physiological, gestational alterations in vitamin D and calcium 
metabolism and may be caused by gene variants. The prevalence of gestational hypercal-
cemia is unknown. Aim and design: To investigate the prevalence of hypercalcemia in tri-
mester (T) 3 in a population representative prospective cohort study (n=2046) in the South 
of Sweden. Women with serum albumin (Alb) corrected calcium (CaAlb) ≥ 2.65 mmol/L in 
T3 (n=30) were 1:1 matched to normo-calcemic controls. Markers of calcium and vitamin 
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D metabolism were investigated in T1 and T3. Methods: Serum concentrations of T1 and 
T3 Ca, phosphate (P), Magnesium (Mg), Alb, creatinine (Cr), vitamin D metabolites (total 
25OHD, 1,25(OH)2D, 24,25(OH)2D, and free 25OHD) and T3 parathyroid hormone (PTH) 
were analysed (P. CaAlb (Payne; inter-laboratory difference: UEA=0.15+0.9*UGOT) and 
estimated glomerular filtration rate (eGFR; modified 4-variable MDRD) and vitamin D me-
tabolites ratios (VMR) were calculated. Means (SD) or medians (95%CI) are presented, and 
differences between cases and controls were tested by paired t-tests or Wilcoxon-rank tests. 
Results: Hypercalcemia in T3 was found in 1.5% (n= 31) of women. PTH concentrations 
suggestive of primary hyperparathyroidism was found in 1 woman and none had 25(OH)D 
concentrations in the toxicity range. CaAlb was significantly higher in cases compared to 
controls in T1 (2.44 (2.40-2.50) vs 2.37 (0.06) mmol/L) and T3, (2.63 (0.07) vs 2.44 (0.08) 
mmol/L) and serum P was higher in T3 (1.12 (0.16) vs 1.07 (0.18) mmol/L), but not in T1 
(1.12 (0.18) and 1.12 (0.16) mmol/L). PTH in T3 was lower in cases (1.6 (1.6-2.8) vs 2.3 
(2.1-2.8) ng/ml) but 1,25(OH)2D concentrations were similar and the concentration range 
was higher in cases than controls. There were no significant differences in serum 25OHD, 
free 25OHD, 24,25(OH)2D and the VMRs, except for a higher free:total 25OHD ratio in 
cases at T1.There were no differences between groups in serum Mg, Alb, Cr and eGFR. 
Conclusion: A heterogeneous biochemical profile in hypercalcemic women was found sug-
gestive of abnormal gestational adaptions. Detailed investigation of individual profiles is 
required to identify those suggestive of genomic causes.

Disclosures: Inez Schoenmakers, None

SUN-14
Effect of obesity on bone microstructure and strength following 
parathyroidectomy in primary hyperparathyroidism. *Donovan Tay1, 
Natalie Cusano2, Mishaela Rubin3, John Williams3, Sanchita Agarwal3, Rukshana 
Majeed3, Beatriz Omeragic3, John Bilezikian3, Gaia Tabacco4. 1Department of 
Medicine, Sengkang General Hospital, Singapore, 2Department of Medicine, 
Division of Endocrinology, Lenox Hill Hospital, United States, 3Department 
of Medicine, Division of Endocrinology, College of Physicians & Surgeons, 
Columbia University, United States, 4University Campus Bio-Medico, Italy

Primary hyperparathyroidism (PHPT) is classically characterized by hypercalcemia and 
a propensity to fracture. We previously reported that restoration of the euparathyroid state by 
parathyroid surgery (PTX) improves skeletal microarchitecture by High-resolution Peripher-
al Quantitative Computed Tomography (HRpQCT). Recent novel observations have linked 
PTH to the adipocyte/osteoblast lineage pathway raising the possibility that baseline and 
post PTX changes in HRpQCT could be influenced by obesity. To address this hypothesis, 
we tracked changes in HRpQCT indices after PTX as a function of body weight (obese or 
non-obese) at baseline and 2 years post PTX.We prospectively studied 32 PHPT subjects 
(20 non-obese, 12 obese [BMI > 30kg/m2]; mean age 63±2 yrs; 9 men and 23 women) at 
baseline and 6, 12, 18 and 24 months post PTX. Two sample t-test was used to evaluate the 
difference between the obese and non- obese. A linear mixed model approach was use to 
evaluate the changes over time for each group.At the radius, obese subjects had higher cor-
tical area at baseline (61±5 vs 48±5 mm2, p=0.008), 6months (61±5 vs 48±5 mm2, p=0.01), 
12 months (63±5 vs 48±5 mm2, p=0.004), 18 months (64±5 vs 48±5 mm2, p=0.004) and 24 
months (63±5 vs 49±5 mm2, p=0.02) as well as higher cortical thickness at baseline (1.0±0.1 
vs 0.8±0.1 mm, p=0.02) , 6months (1.0±0.1 vs 0.8±0.1 mm, p=0.02), 12 months (1.0±0.1 
vs 0.8±0.1 mm, p=0.02), 18 months(1.0±0.1 vs 0.8±0.1 mm, p=0.007), 24 months(1.0±0.1 
vs 0.8±0.1 mm, p=0.03). Stiffness (46021±5301 vs33358±5301 N/mm, p=0.03) and failure 
load (1928±228 vs 1414±228 N, p=0.03) were transiently greater in the obese group at 18 
months but not significantly different for the other time points as compared to the non-obese. 
The rest of the microstructural indices were not significantly different between the 2 groups. 
At the tibia, obese subjects had higher trabecular number at baseline( 2.1±0.1 vs 1.8±0.1 
1/mm , p=0.03) , 12months( 2.1±0.2 vs 1.8±0.2 1/mm , p=0.046), 18 months ( 2.1±0.2 vs 
1.8±0.2 1/mm , p=0.04) and 24 month( 2.2±0.2 vs 1.8±0.2 1/mm , p=0.04) as compared to 
the non-obese. The longitudinal changes over time for the obese and non-obese as compared 
to the baseline were generally similar and improved post PTX. There was no significant 
change in weight over the 2 years. The results give support to the hypothesis that obesity is 
associated with better microstructural indices in PHPT than in non-obese subjects.

Disclosures: Donovan Tay, None

SUN-15
Fourier Transform Infrared Spectroscopy in the Examination of Renal 
Osteodystrophy and Kidney Transplantation *Xiaoyu Tong1. 1Kuopio 
Musculoskeletal Research Unit, Finland

Renal osteodystrophy (ROD) alters metabolic activity and bone remodelling, leading 
to variations in bone composition. In cortical bone and endocortical bone, material compo-
sitional properties have rarely been investigated. The objective of this study was to char-
acterize the composition of different bone tissue area in ROD patients as well as kidney 
transplant recipients by means of Fourier transform infrared spectroscopic imaging (FTIRI).
Iliac crest biopsies from healthy bone (n=24), patients with ROD (n=46), and patients with 
a history of kidney transplantation (n=6) were used in this study. By applying FTIRI, colla-
gen cross-link ratio (collagen maturity), mineral-to-matrix ratio (degree of mineralization), 
carbonate-to-amide I ratio (turnover rate), the carbonate-to-phosphate ratio were quantified 

in three regions of bone tissue (cortical bone, endocortical bone, and cancellous bone). 
Histomorphometric analyses in same regions were performed for comparison.Significant 
compositional differences were indicated between regions of bone tissue in both healthy 
and ROD samples. The endocortical bone and cancellous bone in healthy samples showed 
significantly higher carbonate-to-phosphate (p<0.05), mineral-to-matrix (p<0.05), carbon-
ate-to-amide I (p<0.01) ratios. The variation across the trabeculae in cortical bone revealed 
the significantly lower mineralization degree (p<0.05) in the kidney transplant and ROD 
samples than in normal ones. Statistically significant linear correlations were found between 
histomorphometric parameters related to bone turnover and FTIRI parameters based on car-
bonate-to-amide I ratios. Accordingly, FTIRI analyses across all regions of bone tissue may 
aid in the diagnosis of renal osteodystrophy.

Disclosures: Xiaoyu Tong, None

SUN-40
Strontium treatment has synergistic effects with PTH as evaluated in 
OVX rats *Patrick Ammann1, Isabelle Badoud2. 1Division of Done Diseases, 
department of Medicin, Switzerland, 2Division of bone Diseases, Department of 
Medicin, Switzerland

Most of the anti-fracture efficacy of strontium treatment is related to an improvement of 
bone material level properties. Strontium is also known to stimulate bone formation during 
skeletal growth and bone healing process. An obvious question is to understand if stron-
tium could improve bone material level properties under PTH treatment and influence the 
PTH stimulating effect on bone formation.The aim of this study is to evaluate whether the 
association of strontium with PTH can be synergistic influencing both bone tissue quality 
and the bone formation induced by PTH. OVX rats were treated with strontium ranelate 
(Strontium, 625 mg/kg day po) alone, with a stimulator of bone formation (PTH 8 microg/
kg*day SC) with or without strontium ranelate. Five groups of 12 rats (SHAM, OVX, Stron-
tium, PTH, PTH+Strontium) received treatments or respective vehicles for 8 weeks. At the 
end of the experiment, vertebrae and tibia were removed for biomechanics, microCT and 
nanoindentation testing.PTH but not strontium, fully prevents the deleterious effect of OVX 
on bone strength; values obtained under PTH are significantly higher as compared to SHAM. 
Combined therapy with strontium resulted in a further significant increase of bone strength 
as compared with PTH treatment alone. The addition of strontium improved intrinsic bone 
tissue quality in PTH+Strontium treated rats and corrected the impaired intrinsic tissue qual-
ity observed under PTH treatment. Furthermore, the addition of strontium to PTH resulted 
in a significant increment of trabecular thickness and tibia cortical volume as compared to 
PTH alone; reflecting its positive influence on bone formation induced by PTH.Together, 
these data suggest that strontium treatment maximizes the in vivo effect of PTH by improv-
ing the intrinsic bone tissue quality of the new formed bone and by a synergistic effect on 
bone formation.

Disclosures: Patrick Ammann, servier, Grant/Research Support
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SUN-41
Statistical shape modeling of the fractured and non-fractured scaphoid 
bone based on HR-pQCT images *Melissa S.A.M. Bevers1, Anne M. 
Daniëls2, Caroline E. Wyers3, Emmanuel A. Audenaert4, Bert van Rietbergen5, 
Piet P.M.M. Geusens6, Sjoerd Kaarsemaker7, Heinrich M.J. Janzing8, Pascal 
F.W. Hannemann9, Martijn Poeze10, Joop P.W. van den Bergh11. 1Department 
of Biomedical Engineering, Eindhoven University of Technology, Netherlands, 
2Department of Surgery, VieCuri Medical Centre; NUTRIM School for Nutrition 
and Translational Research in Metabolism, Maastricht University, Netherlands, 
3Department of Internal Medicine, VieCuri Medical Centre; NUTRIM 
School for Nutrition and Translational Research in Metabolism, Maastricht 
University; Department of Internal Medicine, Maastricht University Medical 
Centre, Netherlands, 4Department of Orthopedic Surgery and Traumatology, 
Ghent University Hospital; Department of Electromechanics, Op3Mech 
research group, University of Antwerp, Belgium, 5Department of Biomedical 
Engineering, Eindhoven University of Technology; Department of Orthopaedic 
Surgery, Research School CAPHRI, Maastricht University Medical Centre, 
Netherlands, 6Department of Internal Medicine, Maastricht University Medical 
Centre; Faculty of Medicine, Hasselt University, Netherlands, 7Department of 
Orthopaedic Surgery, VieCuri Medical Centre, Netherlands, 8Department of 
Surgery, VieCuri Medical Centre, Netherlands, 9Department of Surgery and 
Trauma Surgery, Maastricht University Medical Centre, Netherlands, 10NUTRIM 
School for Nutrition and Translational Research in Metabolism, Maastricht 
University; Department of Surgery and Trauma Surgery, Maastricht University 
Medical Centre, Netherlands, 11Department of Internal Medicine, VieCuri 
Medical Centre; NUTRIM School for Nutrition and Translational Research in 
Metabolism, Maastricht University; Department of Internal Medicine, Maastricht 
University Medical Centre; Hasselt University, Netherlands

Introduction: The fracture mechanism of the scaphoid bone is not fully understood. 
Scaphoid fractures may be caused by bending forces on the distal pole of the scaphoid bone 
during hyperextension of the wrist. Although this explanation might suggest the scaphoid 
bone’s shape to play a role in scaphoid fracturing, data are sparse. We explored the pos-
sibility to perform shape analyses in fractured and non-fractured scaphoid bones using a 
statistical shape model (SSM) and explored whether SSM parameters are associated with 
scaphoid fractures.Methods: High-resolution peripheral quantitative computed tomography 
(HR-pQCT) scans were available of scaphoid bones of 91 subsequent patients (≥18 years) 
with a clinically suspected scaphoid fracture. Only good-quality scans were used to build 
the SSM, resulting in 25 scans of non-fractured scaphoid bones and 16 scans of scaphoid 
bones with a nondisplaced fracture. The scaphoid bones were contoured by applying the 
standard HR-pQCT automatic algorithm developed for radius and tibia contouring on coarse 
hand-drawn scaphoid pre-contours, and the contours were manually corrected when visually 
deviating from bone margins. The contours were then converted to triangular meshes, which 
were non-rigidly registered. Thereafter, principal component analysis (PCA) was performed 
to determine the modes that describe shape variance. This process was iterated to optimize 
the SSM (Fig.1; red). The 40 modes of the optimized SSM were used as covariates in uni-
variate logistic regression models, and those with significant odds ratios were combined in a 
multivariate logistic regression model. The probabilities determined by this regression mod-
el were used to classify the 41 scaphoid bones by presence of fracture for which a probability 
of 0.5 was used as cut-off value.Results: The first five modes explained 87.8% of the shape 
variance in the scaphoid bones (Fig.1; blue). Four modes had significant odds ratios in uni-
variate regression models (Fig.1; green). Combined in a multivariate regression model, the 
regression model correctly classified 90.2% of all scaphoid bones: 92.0% of non-fractured 
and 87.5% of fractured scaphoid bones. Corresponding area under the ROC curve was 0.95 
(95%-CI: 0.89-1.00).Conclusion: This study is a first exploration of the possibility to per-
form shape analyses in fractured and non-fractured scaphoid bones using SSM and suggests 
that the shape of the scaphoid bone might be associated with scaphoid fractures.

Disclosures: Melissa S.A.M. Bevers, None

SUN-42
Bone Quality In Postmenopausal Women With Severe Osteoporosis 
*Federica Biamonte1, Jessica Pepe1, Luciano Colangelo1, Piergianni Biondi1, 
Maurizio Angelozzi1, Salvatore Minisola1, Cristiana Cipriani1, Luciano Nieddu2. 
1Department of Internal Medicine and Medical Disciplines, Sapienza University 
of Rome, Italy, 2Faculty of Economics, UNINT University, Italy

Purpose. The study was aimed at assessing how trabecular microarchitecture influences 
risk of fracture in postmenopausal women with severe osteoporosis.Methods. We studied 
116 postmenopausal women (age range 50-80 years) with severe osteoporosis that was de-
fined by one of the following: L1-L4 t-score <=-3.5 + at least one vertebral fracture [Group 
(G) 1; 49 patients]; L1-L4 T-score <= - 3.5 and no fracture (G2, 42 patients); L1-L4 t-score 
between -1 and -2.4 + at least 3 vertebral fractures (G3, 25 patients).We evaluated clinical 
risk factors for fracture and measured lumbar spine (L1-L4) TBS from DXA images.Results. 
We found statistically significant differences between the 3 groups as far as age (G1: 68.4+/- 
7 years; G2: 65 +/-7.8; G3: 73 +/- 7.8; p <0.001 for all), BMI (G1: 22.6 +/- 3.7 kg/m2; G2: 
21+/-2.8; G3: 28.5+/-4; p <0.001) and years since menopause (G1: 20 +/- 6.3 years; G2: 16.5 
+/-9; G3: 26 +/-8.5; p <0.001). As expected, L1-L4 and femoral neck BMD values ??were 
higher in G3 than in G1 and G2. There were no significant differences in other risk factors. 
TBS was significantly lower in G1 compared to G2 and G3: 1.04 +/- 0.1, 1.12 +/- 0.1 and 
1.13 +/- 0, 1, respectively (p <0.001 for all). The stepwise regression analysis showed that 
TBS was independently associated with the presence of fracture (p <0.001). In particular, 
TBS values ??between 1.23-1.31 (partial deterioration of microarchitecture) were associat-
ed with the presence of fracture in 50% of patients, independently of BMD and other risk 
factors. There was no significant correlation between L1-L4 BMD and TBS in the 3 groups.
Conclusion. Our results demonstrate that deterioration of the trabecular microarchitecture, 
assessed by TBS, is independently associated with the occurrence of vertebral fractures in 
postmenopausal women with severe osteoporosis. In this population, partial deterioration of 
the trabecular microarchitecture is independently associated with the presence of fracture in 
half of the cases.

Disclosures: Federica Biamonte, None

SUN-43
Cortical Bone Mechanics Technology Detects Collagen-Mediated 
Degradation of Cadaveric Human Ulna Bending Stiffness *Sarah Warnock1, 
Erica Custer1, Laura Jackam1, Alyssa McCarthy1, Erin Stewart1, Anne Loucks1, 
Lyn Bowman2. 1Ohio University, United States, 2AEIOU Scientific, LLC, United 
States

Purpose. Cortical Bone Mechanics Technology (CBMT) performs a dynamic 3-point 
bending test to measure the mechanical properties of cortical bone in ulnas within or excised 
from cadaveric human forearms, or in living people. Previously, exposure of the endocortical 
surface of emu tibia specimens to 1 M potassium hydroxide (KOH) for 14 days had reduced 
tibia bending stiffness 17% by degrading bone collagen, with no effect on areal Bone Min-
eral Density (aBMD) measured by Dual-energy X-ray Absorptiometry (DXA). The purpose 
of this experiment was to determine whether CBMT and DXA detect collagen-mediated 
degradation of bending stiffness by KOH in whole human ulna bones.Methods. Eight con-
tralateral pairs of whole ulna bones excised from cadaveric human arms were randomly 
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assigned to periosteal immersion in either 1 M KOH or calcium-buffered 0.9% saline for 39 
hours. Before and after immersion, ulna bending stiffness (EI) was measured by CBMT and 
Quasistatic Mechanical Testing (QMT), while aBMD at the 1/3 region of the ulna was mea-
sured by DXA. Periosteal immersion was expected to accelerate treatment effects, because 
the cross-sectional moment of inertia (I in EI) increases with the 4th power of diameter. 
The bending strength (Mpeak, peak bending moment before fracture) of all ulnas was also 
measured by QMT post-immersion.Results. Prior to immersion, regression analysis found 
CBMT and QMT measures of ulna EI ranging from 29 to 89 Nm2 to be in close agreement 
(EICBMT = EIQMT, R2 = 0.99, SEE = 2.5 Nm2) with a Y-intercept indistinguishable from 
0 and slope indistinguishable from 1 (both p>0.14). Saline immersion did not reduce EIQMT 
(+0.9+/-1.2%, p= 0.76) or EICBMT (-0.6+/-2.3%, p=0.40). By contrast, KOH immersion 
reduced both EIQMT (-27.2+/-3.2%, p<0.0001) and EICBMT (-20.6+/-6.1%, p<0.01), with 
no difference between the magnitudes of these effects (p=0.21). Compared to saline, KOH 
immersion reduced ulna bending strength by 29+/-6.4% (p=0.001). Ulna BMD at the 1/3 re-
gion was not reduced by either saline (-1.4+/-0.9%, p = 0.09) or KOH (0.2+/-0.8%, p =0.76).
Conclusions. CBMT detected collagen-mediated effects of KOH on the bending stiffness of 
whole cadaveric human ulna bones, and DXA did not. Compared to endosteal immersion, 
periosteal immersion accelerated treatment effects by ~1000%.

Disclosures: Sarah Warnock, None

SUN-44
Short Duration of Type 1 Diabetes Does Not Alter Material Properties in 
Juvenile Mice *Amy Creecy1, Jennifer Hatch1, Joseph Wallace1, John Damrath2. 
1IUPUI, United States, 2Purdue University, United States

Individuals with diabetes are at a higher risk of fracture than those without diabetes. 
This increase in fracture risk is beyond what would be expected with bone loss in type 1 
diabetes (T1D), suggesting that bone quality is negatively affected and that there may be 
tissue-level changes to the bone matrix. To model T1D, male and female C57BL/6J mice 
were treated with streptozotocin (STZ) at a concentration of 45 mg/kg at 5 weeks of age. A 
single booster shot of STZ (50 mg/kg) was given at approximately 7 weeks of age to ensure 
induction of diabetes. Body weight and blood glucose levels were measured at least once 
weekly. Mice were euthanized at 10 weeks of age, femurs were harvested, then scanned 
with µCT (9.8 µm voxel size) to determine structural properties. Bones were then tested to 
failure in 3 point bending to determine mechanical properties. Comparisons with diabetic 
and non-diabetic mice were made within each sex separately with either Student’s t-tests or 
Mann Whitney U tests. Male STZ mice achieved an average blood glucose level of 311+/-73 
mg/dL by the end of the study, which is above the threshold of 250 mg/dL typically chosen 
for diabetes in mice and significantly higher than control mice (p<0.0001). Female STZ mice 
only reached a glucose level of 215+/-18 mg/dL, but this was still significantly elevated 
compared to control female mice (p<0.0001). Final body weight was not different between 
STZ and controls in either sex. Unlike what has been previously observed in older mice with 
STZ-induced T1D, trabecular bone volume was not lower in diabetic mice for either sex. 
Most cortical geometric properties did not differ, but cortical thickness was lower in STZ 
female mice compared with control (p=0.0108). Neither trabecular nor cortical tissue min-
eral density was different for either sex. For mechanical properties, yield stress was lower in 
STZ females versus controls (p=0.0427), but was not different for males (p=0.7377). There 
were no differences in any other measured mechanical property, but toughness trended lower 
for diabetic males (p=0.0939). Overall, it did not appear that the short duration of diabetes 
(<= 5 weeks) was able to negatively alter the structural or tissue-level properties of bone in 
juvenile mice. Interestingly, there were some differences in female mice despite their lower 
glucose levels (both magnitude and relative change), suggesting that female mice may be 
more sensitive to loss of insulin than males.

Disclosures: Amy Creecy, None

SUN-45
Superior Detection of Scaphoid Fractures with High Resolution peripheral 
Quantitative Computed Tomography Compared to Conventional CT *Anne 
M. Daniels1, Sander Sassen1, Joop P. van den Bergh1, Caroline E. Wyers2, Bert 
van Rietbergen2, Sjoerd Kaarsemaker2, Heinrich M.J. Janzing2, Piet P.M.M. 
Geusens3, Pascal F.W. Hannemann4, Martijn Poeze4. 1VieCuri MC , Netherlands, 
2VieCuri MC, Netherlands, 3Maastricht University Medical Centre, Netherlands, 
4Maastricht University MC, Netherlands

Purpose. CT, MRI and bone scintigraphy are frequently used second-line imaging tech-
niques scaphoid fracture detection. However, no consensus is reached on the best modality 
for scaphoid fracture diagnosis as result of varying diagnostic performance. We hypothe-
sized that the use of High Resolution peripheral Quantitative CT (HR-pQCT) in patients 
with a clinically suspected scaphoid fracture would increase scaphoid fracture detection 
compared to regular CT applied. In this study, we investigated the interobserver reliability of 
scaphoid fracture detection with HR-pQCT, secondly we studied the diagnostic performance 
of initial radiographs, clinical reassessment and CT using HR-pQCT as a reference standard. 
Methods. Between December 2017 and October 2018, a total of 91 consecutive patients 
(>=18 years) presenting at the emergency department with a clinically suspected scaphoid 
fracture were included in our prospective study. All patients underwent clinical reassessment 
7-10 days after first presentation followed by CT and HR-pQCT. All CT scans were assessed 
by two independent observers. All HR-pQCT scans were assessed by one radiologist, 31 
randomly selected HR-pQCT scans were assessed by four independent observers to assess 
the interobserver reliability with Fleiss kappa analysis. Results. The median age in the study 
cohort, consisting of 45 men and 46 women, was 52 years (IQR 29-67). Patients with a 
scaphoid fracture were younger and more often men. HR-pQCT revealed a scaphoid frac-
ture in 24 patients (26%). Fleiss kappa for HR-pQCT scaphoid fracture assessment by four 
observers was 0.91 (95% CI 0.76-1.00, p <0.001), representing almost perfect agreement. 
CT revealed a scaphoid fracture in 15 patients (16%), resulting in an average sensitivity of 
62.5% and negative predictive value of 88.2%. Sensitivity and specificity were 66.7% and 
85.1% for initial radiographs and 58.3% and 41.8 % for clinical reassessment using HR-
pQCT as reference standard. Conclusions. In conclusion, scaphoid fracture detection with 
HR-pQCT is reliable and superior compared to CT. With CT, 37.5% of scaphoid fractures 
detected on HR-pQCT were missed. Initial radiographs and clinical reassessment were inad-
equate in safely ruling out scaphoid fractures in this study and therefore of limited value for 
scaphoid fracture detection. Although the clinical consequences of missed diagnoses by CT 
are still unknown, HR-pQCT is a promising new application for the detection of scaphoid 
fractures.

Disclosures: Anne M. Daniels, None
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SUN-46
Combination Therapy of Teriparatide and Anti-RANKL Monoclonal 
Antibody Increases Bone Mass and Promotes Bone Regeneration of 
Glucocorticoid-Induced Osteoporosis in Mice. *Yuki ETANI1, Gensuke 
OKAMURA1, Kosuke EBINA1, Makoto HIRAO1, Akira MIYAMA1, Hideki 
YOSHIKAWA1, Kenji TAKAMI2. 1None, Japan, 2NONE, Japan

[Purpose] In glucocorticoid-induced osteoporosis (GIOP), suppressed bone formation 
sometimes leads to delayed bone union or regeneration. Combination therapy of teriparatide 
for severe osteoporosis and anti-RANKL antibody for preventing bone erosion of rheuma-
toid arthritis (RA) can be considered by national health insurance of Japan. We previously 
reported that this combination therapy increased bone mass and accelerated bone regenera-
tion of femoral bone defect in wild-type mice compared to each single agent administration 
(Kitaguchi K et al. Bone 2018). In this study, we examined the effects of this combination 
therapy in GIOP model mice.[Methods] A slow-release pellet of 7.5mg prednisolone was 
subcutaneously inserted in 24-week-old male C57BL/6J mice to generate GIOP model mice. 
4 weeks after insertion, bone defects of 0.8mm diameter was made on both femoral me-
taphysis. After surgery, the mice were assigned to 1 of 4 groups to receive saline (5 times 
a week; S group), teriparatide (40μg/kg 5 times a week; T group), anti-RANKL antibody 
(5mg/kg once; D group), and combination of teriparatide and anti-RANKL antibody (T+D 
group). 4 weeks after the therapeutic intervention, the following analyses were performed; 
Microstructural analysis of bone regeneration in the femoral bone defect and the volumetric 
analysis of bone mineral density in the lumbar spine with micro-computed tomography and 
histological analysis.[Result] Results are shown in the following order: S group, T group, D 
group, T+D group. Lumbar spines’ bone mineral density, (BMD; 311.5+/-11.8, 320.5+/-5.1, 
329.4+/-8.5, 343.8+/-2.4 mg/cm2) bone volume, (BV/TV; 15.7+/-1.5, 19.4+/-1.6, 25.6+/-
2.1, 26.3+/-2.8%) and trabecular number (Tb.N; 2.97+/-0.64, 3.26+/-0.29, 4.34+/-0.21, 
4.94+/-0.54 /mm2) were improved in T+D group compared with T group (p<0.05). At the 
site of femoral bone defect, regenerated bone volume of T+D group was significantly higher 
than that of D group (BV/TV; 5.9+/-1.6, 13.8+/-2.8, 9.6+/-3.2, 17.1+/-2.9%). Histological 
analysis showed that the number of TRAP-positive cells at the site of femoral bone defect 
(42.4+/-11.5, 70.3+/-17.8, 15.1+/-10.8, 6.3+/-6.6 cells /mm2) was decreased in D group and 
T+D group compared to the T group (p<0.05).[Conclusion] Combination therapy of teri-
paratide and anti-RANKL antibody significantly increased the bone mass compared with 
single administration of teriparatide, and accelerated bone regeneration compared with sin-
gle administration of anti-RANKL antibody in GIOP model mice.

Disclosures: Yuki ETANI, None

SUN-47
Tibial macro- and microstructure adaptations to prolonged arduous 
military training in women *Julie Greeves1, Rebecca Double1, Sophie Wardle1, 
Thomas O’Leary1, Robert Gifford2. 1HQ Army, UK Ministry of Defence, United 
Kingdom, 2University of Edinburgh, United Kingdom

Purpose: Bone mineral density and size of the tibia increase in women during short 
periods of initial military training; changes in microarchitecture area also observed. It is 
unknown whether skeletal adaptations persist over longer periods of mechanical loading. 
Methods: Tibial volumetric bone mineral density (vBMD), geometry and microarchitecture 
were measured using high-resolution peripheral quantitative computed tomography in 19 
female British Army officer cadets (mean +/- SD, age 24 +/- 2 years, height 1.68 +/- 0.07 m, 
body mass 64.0 +/- 7.9 kg). Scans of the metaphysis (4% site) and diaphysis (30% site) were 
performed at the right tibia at the start (week 1), middle (weeks 14 and 28), and end (week 
44) of basic military training. Results: At the metaphysis, total (0.9 +/- 1.2%, P = 0.006) 
and trabecular vBMD (0.9 +/- 1.5%, P = 0.023) increased from week 1 to week 14, with no 
further increases from week 14 to week 44 (P >= 0.148). Cortical vBMD decreased between 
week 1 and week 28 (−1.4 +/- 2.5%, P = 0.017), but returned to baseline by week 44 (P = 
0.856). Trabecular area decreased (−0.1 +/- 0.2%, P = 0.016), and cortical area increased 
(1.4 +/- 2.2%, P = 0.001) from week 1 to 14, with further reductions in trabecular area (−0.3 
+/- 0.3%, P = 0.001) and increases in cortical area (2.8 +/- 3.0%, P = 0.001) from week 14 
to week 44 (P = 0.001). Trabecular volume was increased at week 44 compared with week 
1 only (2.0 +/- 3.3%, P = 0.014). No changes were observed in trabecular number, thickness 
and spacing, or cortical thickness, porosity, perimeter or pore diameter during training (P >= 
0.061). At the diaphysis, total (−0.9 +/- 1.2%, P = 0.004) and cortical vBMD (−0.8 +/- 0.7%, 
P < 0.001) decreased from week 1 to week 28, and returned to baseline by week 44 (P >= 
0.881). Cortical perimeter increased from week 1 to week 28 (0.4 +/- 0.9%, P = 0.045), and 
returned to baseline by week 44 (P = 0.076). Thickness, porosity and cortical pore diameter 
at the tibial diaphysis were not different between time points (P >= 0.287). Conclusion: Ad-
aptations of the tibia reported during acute, arduous training persist up to 12 months in young 
adult women and may reflect fluctuations in training load. The inverse relationship between 
cortical and trabecular area at the metaphysis suggests endocortical contraction. A decrease 
in vBMD, indicative of intracortical remodelling, peaks at 28 weeks of training, which may 
predispose women to stress fracture injury.

Disclosures: Julie Greeves, None

SUN-48
Exploration of functional co-variation within the human rib *Randee 
Hunter1, Zac Haverfield1, Amanda Agnew1, Sven Holcombe2, Karen Briley3. 
1Skeletal Biology Research Laboratory, The Ohio State University, United 
States, 2Morphomics Analysis Group, University of Michigan, United States, 
3Wright Center of Innovation in Biomedical Imaging, United States

Rib fractures have substantial effects on morbidity and mortality yet little work has 
investigated variation contributing to their injury risk. Functional compensation has been 
demonstrated in the appendicular skeleton but not yet investigated in the rib. The purpose 
of this study is to determine if co-variation of bone morphometrics with volumetric bone 
mineral density (vBMD) occurs in the rib indicative of functional adaptation. Quantitative 
computed tomography (QCT) scans were performed on 60 mid-level (5th-7th) ribs from 
30 male (53±23 yrs) and 30 female (57±19 yrs) age-matched post-mortem human subjects. 
Consistent acquisition parameters resulted in an in-plane resolution of 0.167mm. Each rib 
CT was segmented into a volume of interest (VOI) at the 30, 50, and 75% (of total curve 
length) sites. A novel, validated method was used to quantify bone quantity (cortical area; 
Ct.Ar), and distribution (section modulus; Z) at each VOI. SkyScan software was used to 
calculate volumetric bone mineral density (vBMD) using a QRM phantom in each CT scan. 
ANOVA indicate all parameters decreased from posterior (30%) to anterior (75%) in the rib. 
Significant differences in vBMD (p0.05). Males demonstrated significantly larger measures 
of bone quantity (Ct.Ar) and distribution (Z) than females (p<0.05) but significant declines 
in Ct.Ar (p<0.05) and Z (p<0.05) were found for both sexes. These data indicate the pattern 
of functional compensation found in the appendicular skeleton is not found in the rib despite 
significant variation found within the rib. Consequentially, both clinically and experimental-
ly, more fractures occur in the anterior (near or around 75%) diaphysis where smaller values 
of Ct.Ar, Z, and vBMD are found. A more comprehensive investigation into the mechanical 
environment to which a rib is adapted will provide a better understanding of the differing 
patterning of co-variation in the rib compared other areas of the skeleton.

Disclosures: Randee Hunter, None

SUN-49
Acoustically stimulated electric polarization in osteoporotic bone 
*Yoshitsugu Kojima1, Nobuo Niimi1, Kenji Ikushima2, Yutaka Yabe3, Yoshihiro 
Hagiwara3. 1Nippon Sigmax Co., Ltd., Japan, 2Tokyo University of A & T, Japan, 
3Tohoku University, Japan

Background: Bone quality is one of the determinants of bone strength. Collagen fibers 
in bone are crosslinked enzymatically and non-enzymatically. The non-enzymatic crosslinks 
with advanced glycation end products change collagen structure and bone mechanical prop-
erties.Here we show that acoustically induced electric polarization due to the piezoelectricity 
of collagen is a promising index to evaluate bone quality. The electric polarization was mea-
sured by using acoustically stimulated electromagnetic (ASEM) method [1]. In this method, 
ultrasound irradiation induces alternating electric polarization through electromechanical 
coupling of matters. The response signal is detected through a capacitive resonant antenna 
tuned to an ultrasound frequency of about 9.0 MHz.Methods: The right limb of 8-week-old 
Sprague-Dawley rats were immobilized with the cast for 12 weeks. Both immobilized-right 
and control-left femurs were harvested at the end of the immobilization-term. The induction 
of osteoporosis in immobilized femur was confirmed by micro-computed tomography (mi-
cro-CT). ASEM response was measured in both anterior-side and posterior-side of the femur.
Results: The micro-CT parameters from immobilized femur such as cortical bone mineral 
density (BMD), trabecular BMD, cortical thickness, and minimum cross-sectional second-
ary moment were significantly decreased compared with those parameters from the control. 
In the diaphysis, there were no significant differences between the control and immobilized 
femurs (anterior; control 8.26 +/- 1.09 mV, immobilized 8.33 +/- 0.93 mV, P = 0.98., pos-
terior; control 6.78 +/- 0.84 mV, immobilized 6.44 +/- 0.80 mV, P = 0.18). In the distal 
epiphysis, however, the ASEM signals from the immobilized femur were markedly lower 
than those from the control in both the anterior-side and posterior-side (anterior; control 8.18 
+/- 1.05 mV, immobilized 7.29 +/- 1.00 mV, P < 0.05, posterior; control 6.78 +/- 0.88 mV, 
immobilized 5.67 +/- 0.70 mV, P < 0.01).Conclusions: Signal amplitudes of ASEM response 
significantly decreased in the immobilized femur. Because ASEM response originates from 
the piezoelectricity of the oriented collagen structure in bone [2], these findings suggested 
that collagen degradation in osteoporosis reduces the piezoelectricity of bone.References:[1] 
K. Ikushima et al., Appl. Phys. Lett. 89, 194103 (2006).[2] E. Fukada and I. Yasuda, J. Phys. 
Soc. Jpn. 12, 1158 (1957).

Disclosures: Yoshitsugu Kojima, Nippon Sigmax Co., Ltd., Speakers’ Bureau
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SUN-50
The missense mutations p.Met16Leu, p.Ala41Thr, p.Tyr74Phe and 
p.Arg120Leu in DKK1 affect its inhibitory capacity *Núria Martínez-Gil1, 
Neus Roca-Ayats2, Daniel Grinberg2, Susanna Balcells2, Natàlia Garcia-Giralt3, 
Wim Van Hul4, Xavier Nogués5, Leonardo Mellibovsky5, Adolfo Díez-Pérez5. 
1 Department of Genetics, Microbiology and Statistics, Facultat de Biologia, 
Universitat de Barcelona, Centro de Investigación Biomédica en Red de 
Enfermedades Raras (CIBERER), ISCIII, IBUB, IRSJD, Spain, 2Department 
of Genetics, Microbiology and Statistics, Facultat de Biologia, Universitat de 
Barcelona, Centro de Investigación Biomédica en Red de Enfermedades Raras 
(CIBERER), ISCIII, IBUB, IRSJD, Spain, 3 Musculoskeletal Research Group, 
IMIM (Hospital del Mar Medical Research Institute), Centro de Investigación 
Biomédica en Red en Fragilidad y Envejecimiento Saludable (CIBERFES), 
ISCIII, Spain, 4 Center of Medical Genetics, University of Antwerp & 
Antwerp University Hospital, Prins Boudewijnlaan 43, Edegem, 2650, 
Belgium, 5Musculoskeletal Research Group, IMIM (Hospital del Mar Medical 
Research Institute), Centro de Investigación Biomédica en Red en Fragilidad y 
Envejecimiento Saludable (CIBERFES), ISCIII, Spain

DKK1 encodes a protein of the same name, which acts in the extracellular space as an 
inhibitor of the Wnt signaling pathway. Numerous studies have associated this pathway with 
bone formation and risk of fracture. Our group has identified two missense variants in the 
DKK1 gene in two women with High Bone Mass (HBM) phenotype. These two variants 
are p.Tyr74Phe and p.Arg120Leu. The first cosegregates with HBM phenotype in a family 
(Sarrión et al., PLoS One 15;9(4):e94607, 2014) and the second was found in an unrelated 
case of HBM (Martinez-Gil et al., Sci Rep 19;8(1):10951, 2018). On the other hand, in the 
general population there are additional DKK1 missense variants with unknown effects in 
terms of bone mass, as can be found in the ExAC database. In fact, in ExAC, p.Arg120Leu 
appears as the most frequent amino acid change of DKK1 [MAF (minor allele frequency) = 
0.003]. Other relatively frequent missense variants (MAF between 0.0024 and 0.00012) are 
p.Ala106Thr, p.Met16Leu, p.Ser157Ile, p.Pro84Leu and p.Ala41Thr. Our hypothesis is that 
variants found in individuals with HBM could cause a partial loss of function of the DKK1 
protein, leading to a greater activity of the canonical Wnt pathway, due to lack of inhibition. 
They would, therefore, contribute to the HBM phenotype and not mere accidental findings. 
Similarly, some of the variants found in the general population could also affect the func-
tionality of the protein and contribute to the population variability of bone mineral density. 
To test the functionality of DKK1 proteins with these missense mutations, we performed 
reporter gene (luciferase) and western blot assays. The former has been designed to measure 
the activity of the Wnt pathway in the presence or absence of wild-type or mutated DKK1 
protein. Our results show that there are significant differences in the inhibitor capacity of 
DKK1 with the mutations p.Met16Leu, p.Ala41Thr, p.Tyr74Phe and p.Arg120Leu. Addi-
tionally, western blot assays show that the amount of protein in the extracellular space is the 
same in all cases suggesting, that the loss of activity is not determined by a lack of protein 
but by a loss of intrinsic activity. In conclusion, these studies show that missense variants in 
the general population may produce an increase in BMD.

Disclosures: Núria Martínez-Gil, None

SUN-51
Sex-Specific Difference in Local Regions of Bone Microstructure Best Predict 
Strength in the Proximal Femur *Daniella Patton1, Erin Bigelow1, Robert 
Goulet1, Sean Carroll1, Stephen Schlecht1, Karl Jepsen1, Benjamin Provencher2, 
Nicolas Piche2, Mathieu Gendron2, Mike Marsh2, Todd Bredbenner3. 1University 
of Michigan, United States, 2Object Research Systems, Canada, 3University of 
Colorado Colorado Springs, United States

Although femoral neck (FN) bone mineral density (BMD) correlates with strength, 
BMD cannot fully explain the inter-individual variation in strength or the greater strength 
of males compared to females1. From an engineering perspective, bone strength depends 
on its underlying structure. To better understand how details of bone structure contribute 
to sex-specific differences in proximal femur strength, we quantified whole and local bone 
microstructure (cortical and trabecular) in the FN and tested for regional correlations with 
whole bone strength.Cadaveric proximal femurs (M [n=48]: 18–89 yrs, F [n=39]: 24–95 
yrs) were imaged using a nanotom s-180 (GE, Germany) (27µm voxel size), then loaded to 
sideways-fall failure at 100 mm/s. Femoral neck nanoCT images were extracted using a cus-
tom protocol. Bone-background and cortical-marrow segmentation were completed using 
separate, validated fully convolutional neural networks with u-net architecture (Dragonfly, 
ORS). Cortical (Ct.Th, Ct.BVF) and trabecular (Tb.Th, Tb.BVF) structures were quantified 
for the total FN and for four sub-regions (Superior-Proximal [SP], Superior-Distal [SD], 
Inferior-Proximal [IP], Inferior-Distal [ID]) of the FN.For males, regional Tb.Th (IP p = 
0.017, ID p = 0.015) and Tb.BVF in the total FN (p = 0.003) correlated negatively with age. 
Tb.BVF in the total FN (p<0.001) and regional Ct.Th (SP: p<0.002, SD: p<0.027) correlated 
with strength. In contrast, for females, Tb.BVF in the entire FN (p<0.001) and regional 
Ct.BVF (IP: p=0.024, ID: p=0.004, SD: p=0.008) correlated with age. Ct.Th (IP: p<0.001, 
ID: p<0,001, SP: p<0.028), Tb.BVF in all regions (p<0.001), and Tb.Th (ID: p<0.006, SP: p 
<0.037) correlated with strength. Multiple linear regressions (Fig 1) that best predicted bone 
strength (F: R²=0.64, p<0.001, M: R²=0.40, p<0.001) required the same parameters but in 

different sub-regions for the two sexes (Ct.Th: [M: SP, F: IP] and Tb.BVF [M: ID, F: total]).
Our analysis showed sex specific differences in the region and type of microstructural bone 
loss observed with age. Further, while both cortical and trabecular parameters together best 
predicted strength, a sex-specific difference in the FN regions contributing to strength was 
observed. Developing a sex-specific localized BMD or microstructural feature extraction 
via artificial intelligence measure may improve bone strength and concurrent fracture risk 
predictions.Citation:1Rezaei et al, JBMR, 2015

Disclosures: Daniella Patton, None

SUN-52
Non-invasive near infrared spectroscopic method for bone quality 
assessment in osteogenesis imperfecta *No’ad Shanas1, William Querido1, 
Nancy Pleshko1, Elizabeth Yonko2, Erin Carter2, Cathleen Raggio2. 1Department 
of Bioengineering, Temple University, Philadelphia, PA, United States, 
2Department of Pediatric Orthopedic Surgery, Hospital for Special Surgery, New 
York, NY, United States

A tremendous burden of osteogenesis imperfecta (OI) is poor bone quality, which 
leads to bone fragility and recurrent fractures. A common approach for assessment of bone 
quality in OI patients is measurement of bone mineral density (BMD) with dual-energy 
X-ray absorptiometry (DXA), a technique that utilizes ionizing radiation. Infrared spectro-
scopic approaches for assessment of bone quality are based on non-ionizing radiation and 
thus provide a safer alternative. They also have the advantage of frequently being a low 
cost modality. Our goal for the current study is to assess whether parameters derived from 
non-invasive infrared spectroscopic assessment correlate to bone quality parameters in OI 
patients. A portable near infrared (NIR) spectrometer with fiber optics probe was used to 
obtain spectra from the second metacarpal, a standard region for assessment of radiograph-
ically-determined bone quality indicators (such as the bone health index, BHI). Specific 
spectral absorbances related to water and bone fat and matrix were correlated with a variety 
of bone quality measures obtained from adults with OI (Table 1). The strongest correlations 
included marrow area of the metacarpal at a cross-section with the peak height at 5800 cm-1, 
which corresponds to absorbances from bone proteins and fat (R = 0.90). Additionally, age 
of the patient had a negative correlation with the 5300 cm-1 bone water peak (R= -0.93). 
Furthermore, preliminary principle component analyses (PCA) suggested that age may be a 
predominant parameter that significantly affects the spectra. In summary, a noninvasive NIR 
technique was used to collect spectral data from OI patients and further correlate spectral 
parameters to standard bone quality assessment values. The results from this preliminary 
study support further research into this modality as a potential application for the quick and 
straightforward assessment of bone quality based on spectral biomarkers related to clinical-
ly-relevant parameters.
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SUN-53
A Col1a2 Mutation Reveals Bone Fragility, Hyperelasticity of Skin 
and Degeneration of Articular Cartilage in Mice *Sotcheadt Sim1, Eric 
Quenneville1, Martin Garon1, Andrew Blease2, Paul Keith Potter3. 1Biomomentum 
Inc., Canada, 2MRC Harwell Institute, United Kingdom, 3Oxford Brookes 
University, United Kingdom

Mutations in collagen I are more commonly related with Osteogenesis Imperfecta (OI, 
brittle bone disease) and Ehlers Danlos Syndrome (EDS, hypermobility), along with a spec-
trum of phenotypes within these classifications. Potter et al. reported that mice heterozygous 
for a Col1a2 mutation – resulting in alternate splice site and inclusion of an extra amino at 
the start of exon 22 – developed a late onset osteoarthritis (OA) around 12 months of age. 
The purpose of this study was to investigate the presence of OI, ESD and OA phenotypes 
through mechanical testing in wild type and mutant mice.Female C3H mice heterozygous to 
the Col1a2 mutation (n=5) and their wild-type controls (n=5) were used. Tissues were isolat-
ed at around 3 months of age. All mechanical testing was conducted using a multiaxial me-
chanical tester (Mach-1 v500css, Biomomentum, Canada). The left and right humeri were 
extracted for 3-point bending performed at a loading velocity of 0.05 mm/s. The abdominal 
skin was collected for tensile rupture tests performed at 2 mm/s. The tibial plateaus and fem-
oral condyles from left knee joints were harvested and used to perform automated indenta-
tion mapping (≈15 positions/surfaces). At each position, a spherical indentation (D=0.3mm, 
Amplitude=30um) is performed by simultaneously moving the 3 orthogonal stages along an 
axis (perpendicular to the surface) while recording the resulting load components.3-point 
bending revealed that heterozygous mice have more fragile humeri indicated by a lower 
maximum flexural load and work to fracture compared to wild-type mice. Similar humeri 
outer diameter and cortical wall thickness were measured for both groups. Moreover, hetero-
zygous mice have reduced tensile properties denoted with an increased extensibility which 
is evident in the early phase of displacement. Indentation mappings showed a significantly 
higher structural stiffness in the medial femoral condyles of heterozygous mice.Our results 
confirm the OI (brittle bones) and EDS (hyperelasticity of skin) phenotypes in mutant mice. 
Also, indentation mapping of articular surfaces reveals significant changes in mechanical 
properties of cartilage in mutant mice compared to wild-type. Overall, this study provides an 
essential insight into how the mutant collagen protein could result in OA in this model, and 
potentially in OI and EDS patients through mechanical testing of various tissues.

Disclosures: Sotcheadt Sim, Biomomentum Inc., Other Financial or Material Support

SUN-54
Evaluation of the Influence of Variation in Mineralized Collagen Fibril 
Orientation between Lamellae on Mechanical Behavior of Bone Using 
Multiscale Finite Element Modeling *Yaohui Wang1, Ani Ural1. 1Villanova 
University, United States

At the microscale bone is composed of lamellae formed by mineralized collagen fibrils 
(MCF) with varying orientation. Although MCF orientation has been shown to influence 
fracture resistance of bone, the extent of this influence has not been quantified. The goal 
of this study is to evaluate the influence of variation in MCF orientation between lamellae 
on the microscale mechanical behavior of bone using multiscale finite element (FE) mod-
eling. The results of this study links the structural modifications at the submicroscale to 
the microscale mechanical behavior of bone.A new multiscale FE modeling approach was 
developed linking submicroscale MCF network models to microscale models representing 
the variation in MCF orientation between lamellae. Four FE models (20x10x16 μm3) were 
generated with MCF orientation rotations of 90°, 45°, 30° and 15° between lamellae (Fig. 
1b). Each element in the models were assigned material properties determined by the sub-
microscale MCF models (1 μm3) (Fig 1a). All models were applied tensile loading parallel 
to the lamellae and periodic boundary conditions. The entire model was assigned extended 
finite element method (XFEM) to capture the fracture behavior.The results showed that al-
though the elastic modulus and the strength increased with increasing MCF orientation dif-
ference between the lamellae, the load transfer ability between lamellae decreased evidenced 
by a more rapid drop in stress after damage initiation (Fig. 1d). The cracks tended to initiate 
and propagate in locations aligned with the MCF direction (Fig. 1c). Models with 15° and 
30° rotation between lamellae had ability to transfer load to the neighboring layers of lamel-
lae after the lamella aligned with the loading direction fractured. This is evidenced by the 
steady state stress levels in these models (Fig. 1d). MCF separation dominated the fracture 
behavior in lamellae not aligned with the loading direction. These results indicate that the 
gradual variation in MCF orientation between lamellae increases the fracture resistance.
In summary, the FE models simulated the mechanical behavior of multiple lamellae based 
on properties obtained from simulations at submicroscale providing a multiscale modeling 
approach for assessing mechanical response of bone. The model developed here has the po-
tential to provide insight into the influence of modifications at the submicroscale due to age, 
disease and treatment on bone’s mechanical response at larger length scales.
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SUN-55
Effect of tissue heterogeneity on micromechanics of the trabecular bone 
as examined by in vivo microCT-based DVC and FEA *Changhao Zhang1, 
Youjun Liu1, Haisheng Yang1. 1Beijing University of Technology, China

Trabecular bone, consisting of complex microarchitectures and heterogeneous tissue 
material properties [1], is prone to osteoporosis-related fractures. It is important to under-
stand the micromechanics of trabecular bone. MicroCT-based finite element analysis (FEA) 
in combination with digital volume correlation (DVC) can serve as a useful tool to do so 
[2]. Questions remain as to how tissue heterogeneity affects the micromechanics of the tra-
becular bone. The purpose of this study was to investigate the micromechanical behavior of 
trabecular bone by in vivo microCT-based DVC and FEA, with a particular interest in the 
effects of heterogeneous vs. homogeneous tissue material properties on it. Uniform compres-
sion with 1% strain was applied to 5 trabecular bone specimens (cylinders) extracted from 
pig femurs (BV/TV: 0.207 ± 0.031, Tb.Th: 0.175 ± 0.015 mm). The specimens were scanned 
by in vivo micro-CT before and after loading. The precision of a custom DVC approach was 
validated by analyzing multiple repeated micro-CT scans of the same specimen under no 
loading. Heterogeneous material properties based on spatial distribution of tissue mineral 
density in the microCT scans were assigned to the FE models. Homogeneous models were 
assigned with a single elastic modulus, the mean value calculated from the corresponding 
heterogeneous material models. Results showed good consistency between DVC-derived 
displacement fields and heterogeneous FE model-predicted tissue deformation in the loading 
direction. Further, there were little differences (less than 5% across all sections along the 
longitudinal direction) in tissue stress or strain between heterogeneous and homogeneous 
FE models. The observed negligible differences in tissue mechanical behavior between ho-
mogeneous and heterogeneous material properties suggests that the micromechanical behav-
ior of the trabecular bone may be dominated by its microarchitecture rather than its tissue 
heterogeneity (Funding from NSFC was acknowledged: No. 11702008 and No. 11832003). 
References: [1] Boskey AL et al., 2016, JBMR. [2] Chen Y et al., 2017, JMBBM.

Disclosures: Changhao Zhang, None

SUN-56
Precision of Bone Strength Estimation using HR-pQCT-Based Homogenized 
Finite Element Analysis *Denis Schenk1, Andrea Mathis1, Philippe Zysset1, 
Kurt Lippuner2. 1ARTORG Center for Biomedical Engineering Research, 
University of Bern, Switzerland, 2Department of Osteoporosis, Inselspital, Bern 
Univ. Hospital, University of Bern, Switzerland

IntroductionMicro finite element (µFE) analysis of single-section HR-pQCT recon-
structions predicts in vivo bone strength at the distal radius and tibia. However, the clinical 
scan region does not reliably cover the weakest region of the bone and leads to overesti-
mations. New multiple-section scanning protocols were introduced, but their µFE analyses 
require excessive computational resources for clinical applications. The homogenized finite 
element (hFE) method allows much faster estimation of bone strength, but little is known 
about its reproducibility. This work aims at quantifying the short- and long-term precision of 
hFE for multiple sections at the distal radius and tibia.Material and MethodsShort-term pa-
tient reproducibility (STR) was assessed with 39 patients (mean age = 47.7±19.7) for whom 

a double and triple-section HR protocol (XCT2, Scanco Medical) was used for radius and 
tibia respectively. Patients were repositioned after each scan and all scans with motion arte-
facts grade 4-5 [1] were excluded. For quantifying maximal long-term calibration errors, the 
BMD calibration curve of one radius scan of a subgroup of 6 subjects was changed to reach 
the maximum permissible calibration drift according to the scanner manufacturer of ±1%. 
For all scans, the manufacturers image processing and hFE pipeline was applied and stiffness 
(S) and ultimate force (Fult) were computed.ResultsThe results for BMD, S and Fult are 
summarized in the enclosed table. The coefficients of variation (CV) of the STR measured 
at the tibia are consistently less than half the ones calculated at the radius. The calibration 
errors suggest that a maximal change of ±1% in BMD amplifies the error on hFE-based 
stiffness and ultimate force by a factor of two.DiscussionThe hFE analysis allows in vivo 
bone strength estimation of double sections within 15-30 minutes, which is currently not 
achievable with µFE. STR of 3.0% for radius bone stiffness is higher than what is reported 
for µFE based on XCT1, but STR of 1.2% for tibia bone stiffness is lower. [2]. In the present 
study, the better reproducibility at the tibia can be attributed to the more stable position of the 
leg in the scanner. The calculated maximal calibration error suggests that estimation of bone 
strength may degrade in the long term if the calibration equation is not updated.Referenc-
es[1] Pialat, Bone, 2012[2] MacNeil, Medical Engineering and Physics, 2007

Disclosures: Denis Schenk, None

SUN-77
Heterozygous Mutation in WNT1 gene in Brothers with Early- Onset 
Osteoporosis *Mona Al Mukaddam1, Staci Kallish 2, Anna Raper2, Stephanie 
Asher2, Amna N Khan 3. 1University of Pennsylvania , United States, 2University 
of Pennsylvania , United States, 3Univeristy of Pennsylvania , United States

Genetic testing is not routinely performed in adult patients with osteoporosis. Here 
were present two caucasian brothers with early-onset osteoporosis with genetic mutation in 
the WNT1 pathway.Brother 1: 69-year-old male with history of obstructive sleep apnea di-
agnosed with osteoporosis. History of multiple spontaneous rib fractures around age 35 and 
vertebral fractures at the age of 40 yrs. Received at least 10 yrs of bisphosphonates (BP). Age 
66 yrs he developed new compression fracture in lumbar spine while running and lowest 
T-score -3.3 in spine by Dual-energy X-ray Absorptiometry (DXA). Started on Teriparatide 
with significant improvement in bone mineral density (BMD) and recently started Denos-
umab.Brother 2: 60-yr-old male with osteoporosis diagnosed at the age of 45 yrs. History 
of multiple fractures since age 10 years including femur, wrist, ribs, skull and toe fractures. 
Lowest T-score -4.6 in the spine by DXA. Skin biopsy for procollagen I and III performed in 
2009 was negative. He continued to have fractures and minimal improvement in BMD after 
6 years of oral BP, 4 doses of intravenous Zoledronic acid. Started on teriparatide with signif-
icant improvement in BMD.Due the severity of their osteoporosis, negative metabolic eval-
uation for secondary causes of osteoporosis (except for hypercalciuria in brother 2), genetic 
testing was performed and both had a heterozygous variant of unknown significance (VUS) 
in the WNT1 gene, c.1060_1061AGdelCAinsG (p.H354AfsX39). This variant has not been 
reported before in individuals with osteoporosis or in healthy controls. The variant replaces 
the last 17 amino acids of the normal protein with 39 incorrect amino acids. WNT pathway 
induces osteoblast differentiation and bone formation; heterozygous changes in WNT1 are 
reported to cause autosomal dominant early-onset osteoporosis. While functional data on 
this variant are not available, this type of frameshift loss of function mutation is likely to be 
disease-causing.Detailed family history revealed another brother with osteoporosis (lowest 
T-score -2.8 at 70 years), treated with alendronate; he is positive for this VUS. There is also 
a fourth brother with possible “osteopenia”; negative for the VUS. Genetic testing and DXA 
scans have been recommended for the children of this generation to further track the variant 
with osteoporosis and to better characterize the phenotypic presentation of this mutation.

Disclosures: Mona Al Mukaddam, None

SUN-78
Bone Density in Children and Young Adults with Type 2 Diabetes *Joseph 
Kindler1, Babette Zemel1, Philip Khoury2, Elaine Urbina2. 1Children’s Hospital 
of Philadelphia, United States, 2Cincinnati Children’s Hospital Medical Center, 
United States

Once recognized as an adult-onset condition, type 2 diabetes (T2D) is now evident in 
childhood. Adults with T2D are at increased fracture risk, despite having normal bone mass. 
The influence of T2D on the growing skeleton is unknown. Our objective was to characterize 
bone mass and density in children and young adults with T2D compared to obese (OB) and 
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healthy weight (HW) youth. We also sought to identify T2D-related factors associated with 
bone outcomes. We performed secondary analyses of cross-sectional data from 695 partici-
pants (75% black, 65% female), ages 10-23 yrs, who were HW (BMI<85th percentile), OB 
(BMI>=95th percentile), and T2D (BMI=5th to 240th percentile). Total body areal bone 
mineral density (aBMD), bone mineral content (BMC), and lean mass, and abdominal vis-
ceral and subcutaneous fat were assessed via DXA. Bone and lean body mass index (LBMI) 
Z-scores were calculated using published reference data. Bone Z-scores were also adjust-
ed for height-for-age Z-scores (aBMDHAZ and BMCHAZ). Fasting blood biochemistries 
were assayed. Between group comparisons were performed using ANOVA. Relationships 
between adiposity and metabolic measures and bone outcomes were performed using re-
gression in the OB and T2D combined controlling for age, sex, and ancestry, and in some 
models, LBMI Z-scores. aBMD, BMC, aBMDHAZ, and BMCHAZ Z-scores were greater 
in OB and T2D vs. HW, but aBMD and BMC Z-scores that were adjusted for LBMI Z-scores 
were lower in T2D and OB vs. HW (all P<0.001). Visceral fat was negatively associated with 
aBMDHAZ and BMCHAZ, and subcutaneous fat was positively associated with BMC and 
BMCHAZ, adjusting for age, sex, and ancestry (both P<0.05). HOMA-IR was negatively 
associated with BMCHAZ; IL-6 was negatively associated with aBMD, BMC, and aBM-
DHAZ; CRP was negatively associated with aBMD and BMC; adiponectin was positively 
associated with aBMCHAZ; and 25(OH)D was positively associated with all bone Z-score 
(all P<0.05), controlling for age, sex, ancestry, and LBMI Z-score. Results were similar in 
the subset with age < 20 yrs. In sum, children and young adults with T2D have elevated 
bone mass, but adiposity and metabolic measures were generally associated with lower bone 
Z-scores. These findings support the need for further studies investigating the effect of T2D 
on bone development, and the extent to which visceral obesity, insulin resistance, and in-
flammation contribute to adverse bone outcomes in childhood and adulthood.

Disclosures: Joseph Kindler, None

SUN-79
Adult height of patients with achondroplasia treated with growth hormone 
*Takuo Kubota1, Hirofumi Nakayama1, Kei Miyata1, Yasuki Ishihara1, Shinji 
Takeyari1, Kenichi Yamamoto1, Yukako Nakano1, Makoto Fujiwara1, Yasuhisa 
Ohata1, Taichi Kitaoka1, Keiichi Ozono1. 1Department of Pediatrics, Osaka 
University Graduate School of Medicine, Japan

Achondroplasia (ACH) is a common skeletal dysplasia characterized by disproportion-
ate short stature. In Japan, growth hormone (GH) therapy is available in ACH patients when 
criteria for the treatment are met. The dose of recombinant human GH allowed is 0.05 mg/
kg/day. However, data on adult height of ACH treated with GH are very limited. Thus, we 
aimed to investigate adult height of ACH treated with GH in our hospital. We analyzed 10 
unrelated Japanese patients (3 males, 7 females) with ACH who had received GH therapy 
and reached adult height. Age and height SD score at the initiation of GH therapy was 4.3 ± 
1.6 years (mean ± SD) and −4.59 ± 0.65 SD, respectively. The duration of GH therapy was 
9.4 ± 2.5 years. Gonadal suppression therapy was added in 5 patients. Lower limb length-
ening was performed by the Ilizarov method in 8 patients aged 12.4 ± 1.4 years. Tibia and 
femur lengthening was performed for 6 patients and tibia lengthening alone for 2. Gains in 
length were 10.4 ± 1.7 cm in tibia and 8.3 ± 2.0 cm in femur. The age at the last observation 
was 18.8 ± 2.5 years. Adult height was defined as height velocity below 1.0 cm/year. Adult 
height was 140.1 (−5.39 SD) ± 6.7 cm for the males and 142.1 (−3.02 SD) ± 5.9 cm for the 
females. In a male and a female patient without lower limb lengthening, adult height was 
138.3 cm and 132.8 cm, respectively. Adult height calculated by subtracting limb length-
ening was 132.0 ± 7.7 cm for the males and 127.8 ± 4.3 cm for the females, including the 
patients without limb lengthening. In discussion, the average adult height of Japanese ACH 
patients without therapy has been reported to be 130.4 cm (−6.97 SD) for males and 124.0 
cm (−6.43 SD) for females. In our study, average adult height with GH therapy and/or limb 
lengthening were 140.1 cm for males and 142.1 cm for females, which are equivalent to the 
improvement of 1.58 SD and 3.41 SD, respectively. GH therapy augmented adult height of 
1.6 cm (0.28 SD) for males and 3.8 cm (0.73 SD) for females compared to historical ACH 
patients without therapy. The patient number might be too small to evaluate the effect of GH 
therapy on male adult height. As for the females, GH therapy for ACH patients contributed 
to 3.1% gain of adult height. Our study indicates that GH therapy has some effect on adult 
height, at least, for female ACH patients.

Disclosures: Takuo Kubota, Novo Nordisk Pharma, Other Financial or Material Support

SUN-80
Determining Bone Parameter Percentile Curves for Japanese Adolescents 
*Saki Yamanaka1, Hiromi Ishida1, Kazuhiro Uenishi1. 1Kagawa Nutrition 
University, Japan

1. Background and objectivePhysical examination is conducted in all schools in Ja-
pan every April to maintain and promote children’s health. Percentile curves for height and 
weight are used to assess physical growth based on School Health and Safety act. Bone 
mass acquisition only occurs within the growth period. Therefore, it might be necessary 
to assess a child’s physical development based not only on height and weight but also on 
bone mass. This study aimed to establish age- and gender-specific bone parameter percentile 
curves for Japanese adolescents.2. Method:This study included 3,062 students (1,556 boys 
and 1,506 girls) aged 12 -17 years, who entered combined junior high and senior high school 
in Tokyo from 2001 to 2013. Data on height, weight, body fat percentage, and bone mass 

were collected every April, when physical examinations were conducted. Each student was 
measured six years continuously, but the data for percentile curves include student who 
didn’t measure six times completely. Weight and body fat were measured by bioelectrical 
impedance analysis (InBody, InBody Japan). Bone status was measured using an Imaging 
Bone Ultrasonometer (GE Healthcare Japan, Achilles Insight A-1000). Stiffness, speed of 
sound (SOS), and broadband ultrasound attenuation (BUA) were used as bone parameters. 
Percentile curves for bone parameters were constructed separately for boys and girls using 
the LMS method.3. Results:Bone parameter percentile curves for boys increased from age 
12 years to age 17 years (stiffness 10th percentile: 72.5→92.3, 50th percentile: 85.3→115.8, 
90th percentile: 103.7→141.4). However, the girls’ bone parameter percentile didn’t in-
creased as much as that for boys (stiffness 10th percentile from age 12 to 17: 74.0→83.0, 
50th percentile: 89.0→103.1, 90th percentile: 109.5→126.9). 4. Conclusion:Bone parame-
ter percentile curves for Japanese children aged 12-17 years were established. Age- related 
changes in bone parameters were much bigger in participants with high percentiles in both 
gender. Significant differences were observed between boys and girls in terms of bone pa-
rameter percentile curves.

Disclosures: Saki Yamanaka, None

SUN-98
Correction of muscle dysfunction by osteocalcin in sarcopenia *Julian 
Meyer Berger1, Logan Schulz1, Gerard Karsenty1. 1COLUMBIA UNIVERSITY 
MEDICAL CENTER, United States

Multiple diseases of varied origin can cause sarcopenia but no effective treatment for 
this condition exists. We have recently established that osteocalcin, a bone-derived hor-
mone, coordinates myofiber energetics. In view of these data, we have now asked whether 
an osteocalcin treatment might effectively protect muscle function and/or muscle mass in a 
clinically accurate mouse model of sarcopenia. To address this question we recapitulated the 
sarcopenia present in iatrogenic Cushing’s disease using a one-month chronic infusion of 
dexamethasone that reduced exercise capacity by 50% and gastrocnemius muscle mass by 
30%. Previous classes of drugs developed to treat sarcopenia, such as SARMs, ghrelin ana-
logues and myostatin inhibitors, have succeeded in increasing muscle mass but have mostly 
failed to improve in vivo muscle function or exercise capacity. In contrast, treatment with 
osteocalcin fully rescued the exercise capacity of dexamethasone-treated mice. This effect 
was partially specific to exercise, as osteocalcin had no effect on the high blood pressure or 
weight loss also present in this disease model. Corticosteroids are most commonly used to 
treat autoimmune diseases and, accordingly, circulating lymphocyte counts were decreased 
by 50% after dexamethasone treatment. Treatment with osteocalcin did not interfere with nor 
did it exacerbate dexamethasone-induced immune suppression. While osteocalcin entirely 
restored running capacity, it only mildly improved muscle mass, thus suggesting an uncou-
pling of muscle function from muscle mass in this model of sarcopenia. To determine if this 
is the case, we treated mice with dexamethasone along with either osteocalcin or VK5211, 
a selective androgen receptor modulator (SARM) in late stage clinical development to in-
crease muscle mass in sarcopenia. Unlike osteocalcin, VK5211 fully restored muscle mass to 
normal levels but had only a modest effect on the exercise capacity in dexamethasone-treated 
mice. Thus, this study identifies osteocalcin as a potential therapeutic target to improve mus-
cle function in iatrogenic Cushing’s as well as other sarcopenic states where muscle function 
is, in part, divorced from muscle mass.

Disclosures: Julian Meyer Berger, None

SUN-99
RANKL is a novel regulator of male fertility *Martin Blomberg Jensen1, 
Anne Jørgensen1, Christine Hjort Andreassen1, ida Boisen1, Peter Schwarz1, 
Anders Juul1, Roland Baron2, beate Lanske2. 1Rigshospitalet, Denmark, 2Harvard 
University, United States

One in every seven-couples experience infertility and impaired semen quality is part 
of the problem in 50% of all cases. Currently, no treatment exists to improve semen quali-
ty in most infertile men. Here, we demonstrate presence of the RANKL signaling system, 
typically involved in the immune system, osteoclastogenesis, and bone resorption in mouse 
and human testis. The transmembrane protein receptor activator of NF-kB ligand (RANKL) 
is produced in Sertoli cells and signals through its specific receptor RANK expressed in 
spermatogonia, while the endogenous RANKL-inhibitor osteoprotegerin (OPG) is present in 
peritubular cells. Treatment of wild-type mice with exogenous OPG increased sperm counts, 
and accordingly, mice with global genetic suppression of RANKL had higher sperm counts, 
Inhibin B, and anti-Müllerian hormone (AMH) levels and greater male fertility compared 
with wild-type mice. Interestingly, exogenous OPG had no stimulatory effects in mice in 
the absence of RANKL. Similarly, mice with Sertoli cell-specific RANK deficiency had 
increased testicular and epididymal weight as well as higher AMH levels than wild-type 
mice. The pronounced phenotype in mice with global deletion of RANKL suggests a de-
pendence on systemic factors in addition to testicular RANKL-signaling. This notion was 
corroborated in a cohort of infertile men in whom high serum levels of RANKL and OPG 
were associated with semen quality and Inhibin B levels, while RANKL levels in seminal 
fluid were 5-10 fold higher than in corresponding serum. Treatment of infertile men with 
60mg RANKL-inhibitor Denosumab once induced an elevation in serum Inhibin B, AMH 
and the total number of progressively motile sperm. The beneficial effect was not observed 
in all men and was dependent on high serum OPG and Inhibin B levels prior to treatment 
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start. In conclusion, this translational study demonstrates that RANKL is a novel regulator 
of spermatogenesis and male fertility. The clinical relevance needs to be assessed in place-
bo-controlled randomized studies to determine whether RANKL-inhibition can be used as a 
treatment option for some infertile men

Disclosures: Martin Blomberg Jensen, None

SUN-100
Osteocytic peri-lacunar remodeling and angiogenesis in lactating mice 
treated with osteoprotegerin (OPG) *Lisa Cruz-Aviles1, Pamela Dann1, Jackie 
Fretz1, Steven Tommasini1, John Wysolmerski1. 1Yale School of Medicine, 
United States

Lactation is associated with increased osteoclastic bone resorption resulting in trabecu-
lar and endosteal bone loss as well as osteocytic peri-lacunar remodeling causing increased 
lacunar and canalicular volumes. Treatment with rhOPG-Fc (OPG) was shown to decrease 
bone resorption and prevent bone loss in lactating mice, but did not disrupt milk production 
or maternal calcium metabolism. The aim of this study was to determine whether osteocytic 
peri-lacunar remodeling could compensate for the inhibition of surface bone resorption in 
lactating mice treated with OPG. We examined three groups of mice: lactating mice given 
OPG (10mg/kg every 4 days); control lactating mice given saline; and control virgin mice 
given saline. On day 12 of lactation, mice were sacrificed, and bone mass and osteocyte can-
alicular volumes were assessed in the distal femurs. As previously shown, trabecular bone 
volume, trabecular number, trabecular thickness and tissue density were all significantly 
increased in bones harvested from OPG-treated lactating mice as compared with control 
lactating mice. We used nanotom S nano-CT (phoenix x-ray, GE Measurement & Control; 
Wunstorf, Germany) to assess lacunar and canalicular volumes. Lactating controls had a sig-
nificant increase in osteocyte lacunar volume compared with virgin controls. Interestingly, 
lactating mice treated with OPG had significantly smaller lacunar volumes than lactating 
controls, which did not differ from lacunar volume in virgins. These studies also demonstrat-
ed an increase in larger diameter channels within cortical bone from lactating mice, which 
on histology, consisted of vascular ingrowth behind invading osteoclasts. Similar cortical 
vascular channels were not present in virgin mice or lactating mice treated with OPG. Fi-
nally, we noted a parallel increase in marrow vascularity in lactating versus virgin controls, 
which corresponded to an increase in L-type rather than H-type capillaries. Together these 
data indicate that osteocytic perilacunar remodeling did not compensate for loss of surface 

bone resorption and, instead, was sensitive to OPG treatment. This may suggest that RANKL 
signaling and/or bone resorption regulate osteocyte behavior during lactation. In addition, 
lactation is associated with alterations in marrow and intra-cortical blood vessels. We are 
in the process of assessing whether these vascular changes may also be influenced by OPG 
treatment.

Disclosures: Lisa Cruz-Aviles, None

SUN-101
Lack of osteocytic-miR21 promotes skeletal muscle mass growth in a sex-
specific manner *Alyson Essex1, Hannah Davis2, Padmini Desolthate 2, Andrea 
Bonetto3, Lilian Plotkin4. 1Indiana University School of Medicine Department of 
Anatomy and Cell Biology, Indiana Center for Musculoskeletal Health, United 
States, 2Indiana University School of Medicine Department of Anatomy and Cell 
Biology, United States, 3Indiana University School of Medicine Department of 
Surgery, Indiana Center for Musculoskeletal Health, United States, 4Indiana 
University School of Medicine Department of Anatomy and Cell Biology, 
Indiana Center for Musculoskeletal Health, Roudebush Veterans Administration 
Medical Center, United States

Osteocytic microRNA21 (miR21) removal not only differentially alters cytokine pro-
duction and bone mass, as well as osteoclast and osteoblast differentiation and activity in a 
sex-dependent manner in mice, but also produces sex-independent increases in mechani-
cal bone strength. Because changes in bone remodeling and strength affect skeletal muscle 
through bone-muscle crosstalk, we aimed to investigate whether osteocytic miR21 deletion 
influences skeletal muscle. For this, we crossed miR21fl/fl mice with 8kbDMP1-Cre mice 
to obtain OtmiR21Δ and miR21fl/fl control mice. Long bones (femora and tibiae without 
bone marrow) were obtained from female and male OtmiR21Δ and miR21fl/fl littermate 
control mice, and cultured for 48h in the presence of 10%FBS/αMEM. Conditioned media 
(CM) was then collected to test the effects of factors released by bone cells on skeletal mus-
cle cells. C2C12 cell differentiation was induced with 2% horse serum-containing medium 
and the differentiated myotubes were exposed to media containing 5% bone CM for 48h. 
Exposure to CM from female OtmiR21Δ bones led to a 12% increase in average fiber size 
compared to CM from miR21fl/fl mice. Interestingly, CM generated from male bones did not 
change myotube diameter. Further, mRNA levels of IL6, a cytokine known to induce skeletal 
muscle atrophy, were 40% lower in bones from female OtmiR21Δ compared to control mice; 
whereas a Multiplex array showed that the levels of active phosphorylated-Stat3 (p-Stat3), a 
transcription factor activated by IL6-type cytokines, were 26% lower in the miR21-deficient 
bones. On the other hand, no changes in IL6 or p-Stat3 levels were seen in male bones. Fur-
ther, we found an 6% increase in lean body mass (Dxa/Piximus) only in female OtmiR21Δ 
mice, even though gastrocnemius muscle miR21 levels (qPCR) were similar in miR21fl/fl 
(0.05±0.02) and OtmiR21Δ (0.09±0.04) mice. To further study the role of osteocytic miR21 
on skeletal muscle, we generated a new cohort of OtmiR21Δ mice. These mice exhibited 
increased soleus (42%) and gastrocnemius (21%) muscle weight only in females, while no 
changes were found in males. These data present a novel aspect of bone-muscle crosstalk in 
which osteocyte-derived miR21 negatively influences skeletal muscle size in female but not 
male mice. Further studies are underway to elucidate the potential role of IL6 and the novel 
mechanism(s) responsible for miR21 effects on the bone-muscle crosstalk.

Disclosures: Alyson Essex, None

SUN-102
Prx1Cre is expressed early in brain development and in adult brain. *Carolina 
Figueroa1, Victoria DeMambro1, Anyonya Guntur1, Patrizia Stohn1, Arturo 
Hernandez1, Clifford Rosen1, Mark Horowitz2. 1Maine Medical Center Research 
Institute, United States, 2Department of Orthopaedics and Rehabilitation, Yale 
University School of Medicine, United States

Introduction Alpha-Synuclein (Snca) intracytoplasmic aggregation known as Lewy 
bodies are the major hallmark of most patients with Parkinson’s disease (PD). PD has been 
associated with high incidence of osteoporosis. Recently, we have shown that Snca is a 
key mediator of the skeletal response to estrogen deficiency. These observations lead us to 
hypothesize that deletion of Snca may protect against bone loss caused by estrogen-defi-
ciency in a cell-autonomous manner. Therefore, we generated a conditional knock out for 
Snca; Prx1Cre;Sncafl/fl mice, to use as a mouse model to target osteoprogenitor cells and 
determine the local contribution of Snca to osteoblast function. The paired-related homeo-
box gene-1 (Prx1, formerly called MHox1) Cre recombinase transgenic mice have been 
used widely in the bone discipline to generate tissue specific-targeted mutants for studying 
limb bud development and adult appendicular skeleton. Logan et al., showed the expres-
sion pattern of Cre recombinase in Prx1-cre during embryonic development, focusing on 
limb development and disregarding Prx1 expression in other body compartments. Here, we 
survey the Prx1-Cre expression pattern in young and adult brain by using Prx1Cre reporter 
mice and Prx1Cre driving the expression of Snca (Prx1Cre;Sncafl/fl) to better understand 
Prx1 expression and its off-target effects in the central nervous system.Methods Analysis of 
Prx1Cre expression of Prx1Cre;Pparγfl/fl-mTmG and Prx1Cre;R26R reporter mice by con-
focal imaging of neonatal and adult brain sections along with immunostaining of Prx1 and 
Snca. Gene expression analysis and behavioral, locomotor activity and anxiety tests were 
performed.Results Prx1is expressed in cortex, thalamus, hypothalamus, midbrain, medul-
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la and cerebellum. Prx1Cre;Sncafl/fl mice brains showed decreased Snca expression com-
pared to control brains at early stages of development. Prx1Cre;Sncafl/fl female and male 
mice showed alterations in behavior and locomotor activity compared to control littermates, 
characterized by a preference towards non-ambulatory activity, but also, walking more and 
running less on the wheel. Anxiety tests showed Prx1Cre;Sncafl/fl female and male mice 
have significantly hyperactivity and increased vigilance compared to controls.Conclusions 
Our data provide key insights into the utility of Prx1Cre mice to target osteoprogenitor cells 
and highlights the presence of off-target effects in the brain at early and late stages of devel-
opment. It is relevant to take into account these non-cell autonomous effects when choosing 
Prx1Cre as conditional driver to prevent confounding research outcomes.

Disclosures: Carolina Figueroa, None

SUN-103
Total bioactive VEGF-A ELISA – a high sensitivity immunoassay *Andreea 
Ana-Maria Suciu1, Elisabeth Gadermaier1, Jacqueline Wallwitz1, Gottfried 
Himmler1, Gabriela Berg2, Annegret Bitzer2. 1The Antibody Lab GmbH, Austria, 
2Biomedica Medizinprodukte GmbH, Austria

Purpose: Vascular endothelial growth factor A (VEGF-A), a prominent member of 
growth factors that regulate angiogenesis and development of normal vasculature, plays an 
important role in bone development and remodeling. Studies have shown that ossification 
requires vascularization a priori and that most VEGF in the bone comes from osteoblastic 
cells. Upon secretion from osteoblasts, VEGF activates endothelial cell migration/prolif-
eration and vessel permeability. Moreover, it regulates osteoclastic differentiation and mi-
gration in bone repair. Thus, VEGF represents a relevant therapeutic target. The sensitive 
measurement of low amounts of circulating VEGF-A found in control cohorts of apparently 
healthy individuals proves to be difficult. Hence, there is a need for a high-sensitivity assay 
that reliably measures low VEGF-A concentrations.Methods: We developed a high-sensitiv-
ity sandwich ELISA for the detection of human total bioactive VEGF-A using high quality, 
well-characterized recombinant monoclonal and polyclonal anti-human VEGF-A antibod-
ies. The linear epitopes of the polyclonal detection antibody were mapped with microarray 
technology. Analyte stability was determined and in accordance with ICH and EMEA guide-
lines, assay parameters like specificity, dilution linearity, and spike recovery were assessed.
Results: We demonstrate that bioactive human VEGF-A can reliably be measured in plasma 
preparations. In contrast, serum VEGF levels are clearly increased in some samples. This 
indicates that serum preparation might have an influence on the VEGF amount measured 
as VEGF can be released from platelets during sample manipulation. Most importantly, we 
show that samples of apparently healthy individuals are measurable over background. The 
assay covers a calibration range between 0 and 2000 pg/ml and assay characteristics as well 
as analyte stability meet the international standards of acceptance. The recombinant capture 
antibody recognizes a structural epitope in the conserved receptor binding-site of VEGF-A 
and thus, specifically binds to all bioactive isoforms of VEGF-A. The polyclonal detection 
antibody recognizes linear epitopes in the first 120 amino acids of the VEGF-A molecule.
Conclusion: Our novel VEGF-A ELISA provides a reliable and accurate tool for the quanti-
tative determination of all biologically active VEGF-A isoforms with high sensitivity.

Disclosures: Andreea Ana-Maria Suciu, None

SUN-104
Zoledronic acid improves muscle function in mice treated with chemotherapy 
*Brian Hain1, Baptiste Jude1, Haifang Xu1, Dallas Smuin1, Edward Fox1, John 
Elfar1, David Waning1. 1Penn State College of Medicine, United States

Carboplatin, a platinum-based chemotherapy, causes an array of side-effects including 
loss of bone mass, muscle atrophy, and muscle weakness. The goal of this study was to 
determine if bone-muscle crosstalk was mediating muscle weakness in mice treated with 
carboplatin. In order to determine the role that bone plays in carboplatin-induced muscle 
weakness, female Balb/C mice were treated with carboplatin and the anti-resorptive bisphos-
phonate, zoledronic acid (ZA). 7 days later mice were euthanized and whole muscle contrac-
tility was measured using the extensor digitorum longus (EDL) muscle. Specific force was 
significantly lower in carboplatin treated mice which was prevented by the addition of ZA. 
However, ZA did not rescue the loss of muscle mass or reduction in myofiber cross-sectional 
area (CSA) in mice treated with carboplatin. Carboplatin had severe effects on bone with 
reduced bone volume fraction (BV/TV), trabecular thickness (Tb.Th), and number (Tb.N), 
and increased trabecular separation (Tb.Sp) in the tibia and femur. ZA prevented the car-
boplatin-induced loss of bone. TGFβ is stored in the mineralized bone matrix and released 
during bone resorption and results in muscle weakness. Therefore, carboplatin treated mice 
were also administered the anti-TGFβ antibody, 1D11. We found that 1D11 treatment pre-
vented carboplatin-induced muscle weakness but did not prevent muscle atrophy. Finally, to 
establish the direct role of carboplatin on skeletal muscle function in the absence of bone 
resorption, mice were treated with carboplatin for 1 or 3 days. No changes in EDL mus-
cle function, muscle mass, myofiber CSA, or bone microCT were observed compared to 
control mice. We confirmed carboplatin presence in the EDL muscle by platinum analysis 
using inductively coupled plasma mass spectrometry (ICP-MS). Platinum concentration was 
at a clinically relevant level of 1.0 ng/mg in muscle tissue 24 hours after injection with a 
steady decline to 0.6 ng/mg by 10 days, compared to 0.08 ng/mg in untreated mice. Our 
data suggests that carboplatin-induced muscle weakness is caused by bone resorption, while 
muscle atrophy is caused by direct effects on muscle. These findings are clinically relevant 

to prevent muscle weakness in cancer patients, and can be readily addressed using clinically 
available drugs (ZA).

Disclosures: Brian Hain, None

SUN-105
The role of Fam20C on the tooth dentin formation *Katsutoshi Hirose1, Yu 
Usami1, Kohei Naniwa1, Kaori Oya1, Satoru Toyosawa1, Toshihisa Komori2. 
1Osaka University Graduate School of Dentistry, Japan, 2Nagasaki University 
Graduate School of Biomedical Sciences, Japan

[Background] Family with sequence similarity 20-C (Fam20C) is Golgi-localized pro-
tein kinase, which phosphorylates secretory proteins with S-X-E/pS motifs, including SIB-
LING family proteins. Fam20C is expressed in odontoblasts, cementoblasts and ameloblasts 
in the tooth. In vitro studies demonstrated that recombinant Fam20C can phosphorylate 
tooth proteins such as DSPP, Dmp1 and osteopontin, which are important for mineralized 
tissue formation. DPP (Dentin phosphoprotein, C-terminal fragment of DSPP), a major 
noncollagenous protein of the dentin matrix, is a highly phosphorylated protein and may 
promote dentin formation. These findings raise the possibility that Fam20C phosphorylates 
DPP and plays a role in dentin formation. In this study, we investigated the role of Fam20C 
on the dentin formation using odontblast-specific Fam20C overexpressing mice (Fam20C-
Tg).[Materials and methods] We generated the transgenic mice that Fam20C was driven 
by the 2.3 kb Col1a1 promoter, leading to odontoblast-specific Fam20C overexpression. 
Tooth samples were analyzed by micro-CT, histology and immunohistocemistry.[Results 
and Discussion] In Fam20C-Tg mice, exogenous Fam20C protein was overexpressed in 
the odontoblasts, cementoblasts and periodontal ligament cells. Micro-CT images showed 
that root formation was impaired in the first molar of Fam20C-Tg mice, compare to that of 
WT mice at age of 4, 12 and 24 weeks (Fig. A, boxes: higher magnification). Histological 
analysis also revealed that the volume of root dentin in Fam20C-Tg mice was significant-
ly decreased compared to that in WT mice. Moreover, Fam20C-Tg mice showed widened 
predentin and irregular mineralization front in the root dentin of the first molar (Fig. B). 
Fam20C-Tg mice have decreased number of odontoblast in the root dentin of the first molar. 
The staining intensity of phosphoserine in the first molar of Fam20C-Tg mice was stronger 
than that of WT mice, suggesting that the odontoblast producing proteins in Fam20C-Tg 
mice were highly phosphorylated compare to those in WT mice. There was no significant 
difference in the immunohistochemical expression pattern of DSPP, Dmp1 and osteopontin 
between Fam20C-Tg and WT mice. In summary, these findings suggested that Fam20C is 
associated with regulation of root dentin formation by phosphorylating secretory proteins 
of odontoblasts.

Disclosures: Katsutoshi Hirose, None

SUN-106
Bowel Inflammation Measured by [18F] FDG Correlates with Hip and 
Spine CT Data in Healthy Subjects *Brandon Jones1, David Gelston1, Jennifer 
Vazquez1, Olivia Sorci1, Chamith Rajapakse1. 1University of Pennsylvania, 
United States

IntroductionSeveral studies have investigated the link between inflammation state and 
bone health in subjects with inflammatory bowel diseases (IBD); however, to the best of our 
knowledge, there has never been a large study to investigate the impact of bowel inflamma-
tion on bone health in non-IBD subjects. The goal of this study was to perform analysis of 
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PET/CT scans using the [18F] Fluorodeoxyglucose (FDG) radiotracer, a known biomarker 
for tissue inflammation, and assess correlations with CT bone measurements.MethodsImag-
ing and Subject RecruitmentSubjects were drawn from the Cardiovascular Molecular Calci-
fication Assessed by NaF PET/CT (CAMONA) study conducted by the Odense University 
Hospital. The present study uses data from 68 females (ages 21-75, BMI 18-37 kg/m2) 
and 68 males (ages 23-75, BMI 18-43 kg/m2) which were intravenously injected with dose 
of [18F]-FDG that was controlled for body weight (4MBq / Kg of body weight). PET/CT 
scans were conducted 90 minutes following injections, under the same conditions for all 
individuals. CT images (140kV, 30-110 mA, slice thickness 3.75 mm) were corrected for 
anatomic orientation. Likewise, PET images were corrected for attenuation due to scattering, 
and random coincidence. An operator guided computer software was used to carry out the 
segmentation of the bowel and bones, with the individual methods described below in their 
respective sections.Bowel Image Analysis:Regions of interest (ROI’s) were manually creat-
ed using CT images, thresholded for tissue density > -50 Hounsfield, and stacked to create 
three dimensional volumes of interest (VOI’s). This VOIs defined 2 sections of the bowel: 
the esophagus and stomach.Bone Image AnalysisThe femoral neck was chosen for analysis. 
A VOI was defined along the femoral neck, with the most superior plane cutting the femoral 
head orthogonally to its widest point and the most inferior slice adjoining the top of the lesser 
and greater trochanters (Figure 1). After defining the VOI, the bone was segmented from 
background tissue using thresholds of 100. The average Hounsfield units within the VOI 
were measured as the bone quality parameter.Statistical AnalysisAssociation between bowel 
inflammation and bone quality was assessed using correlation analysis. Multiple regression 
was used to assess the effect of age and BMI as cofounders.ResultsThe esophagus inflamma-
tion was correlated with bone quality at the hip (p=0.0010) and spine (p=0021), respectively. 
The stomach inflammation was correlated with bone quality at the hip (p=0.0038) and spine 
(p=0063), respectively. These correlations remained significant even after controlling for 
age and BMI.DiscussionOur data suggests an association between the level of bowel inflam-
mation and bone quality even in healthy subjects. Further studies are needed to investigate 
mechanisms by which bone quality could associated with bowel inflammation.

Disclosures: Brandon Jones, None

SUN-107
Opioids Paradoxically Exacerbate Fracture Pain Despite Evidence of Bone 
Union *Melissa Kacena1, Zachary Gunderson1, Aamir Tucker1, Natalie Taylor-
Nguyen1, Peter Malicky1, Rachel Blosser1, Fletcher White1. 1Indiana University 
School of Medicine, United States

Patients with fractures suffer from injury-associated pain as well as post-operative sur-
gical pain. The occurrence of a fracture contributes to acute pain and is largely manifested 
by mechanical, inflammatory, and neuropathic components. The LEAP study of high-energy 
lower extremity trauma showed that acute pain in the recovery period after severe trauma 
is the single largest predictor of long-term chronic pain 5-10 years after injury. Opioids, 
beyond eliciting cognitive impairment, are commonly associated with tolerance and addic-
tion. This class of drugs including buprenorphine, may also be associated with a slower 
resolution of pain and functional status. Here we used a mouse femoral critical sized defect 
(CSD) bone repair model to examine the impact of opioids and fracture/fracture healing 
on pain behaviors. Twenty C57BL/6 male mice at 12 weeks of age underwent surgery. Ten 
mice were treated with 5µg of bone morphogenetic protein 2 or BMP-2, and 10 mice were 
treated with vehicle as controls. Bone healing was examined via weekly x-ray and ex vivo 
µCT analysis. All CSD mice were subjected to a three-day course of buprenorphine. Stim-
ulus-dependent mechanical and thermal pain thresholds, as well as stimulus-independent 
locomotion activity and exploration behavior was determined before and after CSD/opioid 
exposure. Asymmetric directed behaviors including flinching, licking, lifting, and shaking 
of the ipsilateral hind limb were assayed in both treatment groups at post-injury timepoints 
using 20-minute-long video sessions scored by blinded observers. The efficacy of BMP-2 to 
enhance CSD bone union was evident by x-ray at week 2 and return of pre-injury levels of 
ambulation/locomotion activity present by week 4 when compared with vehicle-treated CSD 
mice. In contrast, both groups of animals exposed to a three-day course of buprenorphine 
produced amplified mechanical but not thermal allodynia for at least 3 months post-surgery. 
Stimulus-independent behavior was also evident in both vehicle and BMP-2 treated animals 
as defined by asymmetric directed behaviors including flinching, licking, lifting, and shaking 
of the ipsilateral hind limb. Given the prolonged pronounced changes in tactile allodynic and 
spontaneous behavior in rodents subjected to buprenorphine treatment, these data suggest 
that non-narcotic pain drugs (such as non-steroidal anti-inflammatory drugs; NSAIDs) may 
be superior to opioids for the treatment of post-fracture pain behavior in rodents.

Disclosures: Melissa Kacena, None

SUN-108
Heat-killed Lactobacillus reuteri Can Decrease Alveolar Bone Resorption 
On Induced Periodontitis In Rats *Renata Moraes1, Carlos Matheus Lescura1, 
Jaqueline Ribeiro1, Luma Collino1, Giovanna Lotto1, Ana Lia Anbinder1. 1São 
Paulo State University (Unesp), Institute of Science and Technology, Brazil

The use of probiotics for the prevention and treatment of various diseases has gained re-
markable attention in recent years due to the increase in antibiotic resistance and to the desire 
by the public for natural health promoters. In human periodontitis, the most important cause 
of tooth loss in adults, Lactobacillus reuteri oral administration was found to be beneficial 
as adjunct to conventional scaling and root planing. Although the use of probiotics is con-
sidered safe, there is a rare risk that probiotic bacteria can cause diseases on their own, espe-
cially in immunocompromised patients. The study of heat-killed L. reuteri (paraprobiotic) in 
periodontitis may lead to the development of new commercial preparations, once non-viable 
probiotics have easier manufacturing. We aimed to investigate the effects of live and heat-
killed L. reuteri on ligature-induced periodontitis in rats. Thirty-two male rats were divided 
into four groups: (1) Control Group: healthy rats that received sterilized water (placebo); (2) 
LIP group: rats with induced periodontitis that received sterilized water (placebo); (3) LIP/ 
PRO group: rats with induced periodontitis that received 1.5x109 CFU/mL of L. reuteri; and 
(4) LIP/ HKL group: rats with induced periodontitis that received 1.5x109 CFU/mL of heat-
killed L. reuteri. Periodontitis induction was performed inserting a cotton thread around the 
first lower molars and the treatment were performed daily, by oral administration, 30 days 
prior to ligation and 14 days later, when euthanasia occurred. The hemimandibulas were 
removed and submitted to computerized microtomography for evaluation of the alveolar 
microarchitecture in the first molar region and to histomorphometric analysis for assessment 
of furcation bone loss. The induction of periodontitis was confirmed, both in the micro-
tomographic and histomorphometric analyses. The treatment with paraprobiotic decreased 
(p<0.05) the furcation alveolar bone loss and showed a positive effect on the preservation 
of bone volume (BV/TV), trabecular number (Tb.N) and total bone porosity (Po.tot) when 
compared to the group with periodontitis and placebo (LIP), what did not occur with the 
use of viable probiotic. We concluded that heat-killed L. reuteri can decrease alveolar bone 
loss in induced periodontitis in rats and it is a promising alternative for adjunct treatment to 
conventional periodontal therapy in humans. 

Disclosures: Renata Moraes, None

SUN-109
Modulators of Fam210a and effects of Fam210a on myoblastic differentiation 
and degradation *Ken-ichiro Tanaka1, Ippei Kanazawa1, Toshitsugu Sugimoto1, 
J Brent Richards2, David Goltzman3. 1Internal Medicine 1, Shimane University 
Faculty of Medicine, Japan, 2Departments of Medicine, Human Genetics, 
Epidemiology and Biostatistics, McGill University, Jewish General Hospital, 
Canada, 3Division of Endocrinology, Department of Medicine, McGill 
University, Canada

Background: Genome-wide association studies (GWAS) in humans have identified 
SNPs intronic to FAM210A (family with sequence similarity 210, member a), which are 
strongly associated with the risk of fracture [Nat Genet 2012]. We have shown that Fa-
m210a-knockout mice display a marked reduction in muscle mass and strength and that Fa-
m210a is found mainly in mitochondria of muscle cells. Moreover, Fam210a might regulate 
bone metabolism via release of matrix metalloproteinase (MMP) 12 [PNAS 2018]. Howev-
er, the detailed effects of Fam210a on myoblastic differentiation and degradation as well as 
modulators of Fam210a expression are still unknown. Methods: We investigated 1) the roles 
of Fam210a in myoblastic differentiation and degradation and 2) which factors regulate Fa-
m210a expression. We first examined Fam210a expression during myoblastic differentiation 
in C2C12 myoblastic cells. Next, we investigated the effects of reduction in endogenous 
Fam210a levels by siRNA on expression of myogenic factors [paired box protein (Pax) 7, 
myogenic factor (Myf) 5, myogenin and myosin heavy chain (MHC)], a muscle degrada-
tion factor [muscle RING finger (MuRF) 1], apoptotic factors [B-cell lymphoma (Bcl)-2, 
Bcl-2-associated X (Bax)] and MMP12 using real-time PCR. Quantification of apoptosis 
was measured by ELISA. Finally, we examined effects of insulin and 1,25(OH)2 vitamin D3 
(1,25(OH)2D), which are known to affect cell metabolism and muscle function, on Fam210a 
expression. Results: We found that the level of Fam210a mRNA was reduced during myo-
blastic differentiation in C2C12 cells. Fam210a siRNA suppressed levels of Pax7, Myf5, 
myogenin, MHC and MuRF1 mRNA. In contrast, Fam210a siRNA increased the level of 
MMP12 mRNA. Fam210a siRNA did not, however, affect expression of Bcl-2 and Bax as 
well as the quantification of apoptosis in C2C12 cells. Insulin and 1,25(OH)2D induced the 
level of Fam210a mRNA in a dose-dependent manner. In addition, a PI3-kinase inhibitor, 
and reduction in endogenous levels of the vitamin D receptor (VDR) by siRNA, suppressed 
insulin- and 1,25D-induced expression of Fam210a, respectively. Conclusions: Fam210a 
enhances myoblastic differentiation and degradation. In addition, insulin and 1,25D may 
induce myoblastic differentiation and degradation by enhancing the expression of Fam210a.

Disclosures: Ken-ichiro Tanaka, None



197

 ASBMR 2019 Annual Meeting SUN-130

Su
nd

ay
 P

os
te

rs

SUN-110
Elucidating the crosstalk among lncRNAs, microRNAs and mRNAs in 
the bone metabolism related genes associated with Coronary Vascular 
Calcification in elderly women cohort of the São Paulo Aging and Health 
Study *Zofia Wicik1, Levi H Jales Neto1, Liliam Takayama1, Valeria F 
Caparbo1, Georgea H Fernandes1, Rosa MR Pereira1, Neuza Lopes2, Luis FE 
Guzman2, Alexandre C Pereira2. 1Rheumatology Division, Hospital das Clinicas 
HCFMUSP, Universidade de Sao Paulo, Brazil, 2Heart Institute (INCOR), 
Hospital das Clinicas HCFMUSP Faculdade de Medicina da Universidade de 
Sao Paulo, Brazil

Although numerous epidemiological studies show that coronary vascular calcification 
(CVC) coexists with osteoporosis, the associations between these diseases are not fully un-
derstood. Recent studies demonstrated that non-coding RNAs are reliable biomarkers of 
multiple age-associated diseases since they are regulating the crosstalk between transcrip-
tion factors and signaling pathways. Our study bridges the gap between long-noncoding 
RNA (lncRNA), micro RNA (miRNA) and messenger RNA (mRNA) interactions leading to 
CVC, guided by genes regulating bone metabolism and ossification processes.We conducted 
microarray assays for comparing RNA expression of female CVC patients and age-matching 
controls. All patients were healthy and not using glucocorticoids. We excluded subjects who 
have diabetes, undergone coronary artery bypass surgery or percutaneous coronary interven-
tion. Coronary computed tomography for the evaluation of the calcium score of all patients 
was evaluated using the Aquilion One Toshiba Medical Systems 320-speaker detector.Using 
an original integrative approach combining networks on miRNAs-mRNAs, lncRNA-mR-
NAs, and protein-protein levels, and a list of bone-related genes mined from literature, we 
described the interactions potentially causing the disease. Closer inspection of the function 
of these RNAs evidenced that there is a statistically significant interplay between genes 
regulating bone metabolism, tissue differentiation, chromatin organization, and co-signaling 
of prostaglandins and calcium.We found that miRNAs hsa-miR-106a-5p and hsa-miR-548, 
and lncRNA PRKAR2A-AS1 regulate the highest number of differentially expressed genes 
and the highest number of bone metabolism genes. Additionally, top differentially expressed 
non-coding RNAs regulate mRNAs CELSR2 and ONECUT2. Interestingly, CELSR2 plays 
a role in calcium signaling, shows Genome Wide Association with Coronary Artery Disease, 
and has the strongest correlation to CVC high score from our study. We show that ONE-
CUT2 is a novel factor in transcriptional crosstalk between bone metabolism and CVC.
Our study elucidates extensive coding and non-coding RNA interactions in CVC and bone 
metabolism related processes, revealing the molecular basis of the disease, and providing re-
sources for biomarker-related studies. Moreover, it provides a new bioinformatic framework 
for transcriptomic analyses.

Disclosures: Zofia Wicik, None

SUN-128
Mechanosensitivity of Suspension Cells and Its Potential Clinical Implication 
for Bioprocessing *M. Ete Chan1, Vihitaben Patel1, Clinton Rubin1. 1Stony 
Brook University, United States

Low intensity vibration (LIV), acting as a surrogate for the mechanical components of 
exercise, has been shown as a potential non-invasive, non-drug treatment to improve not 
only bone quality but also the immune system. Our in vivo animal study showed that the 
significant reduction of immune cells in pathological conditions such as type 2 diabetes can 
be improved by LIV. Many immune cells are originated from the bone marrow, which is a 
key lymphoid organ constituted with both adherent and suspension cell types. These two 
cell types together form a niche; any change of their numbers and interaction can affect its 
function. However, most previous studies have focused on the effect of LIV on adherent 
cells (e.g., osteoblasts), it is unclear how suspension cells are influenced by LIV directly. 
Hence, this study aims to investigate the effect of LIV on suspension cells in vitro. Also, to 
explore the potential clinical application of LIV, human T cells and also Chinese hamster 
ovary (CHO)-suspension cells, which are commonly used in the bioprocessing industry, 
were tested in this study. Using a custom-designed mechanical device, LIV signals are deliv-
ered vertically in the form of sin wave to CHO-suspension (CHO-s) cells (n=6) and human 
T cells (n=3) that were cultured in suspension. Notably, a range of LIV signals have been 
tested in this study on different groups to understand the effects of magnitude (<=1g, where 
g=9.8ms-2), frequency (30-500Hz) and number and duration refractory periods (i.e., rest 
period between LIV applications). The cell viability and proliferation were measured and 
compared with the control groups that were sham handled. The result showed that LIV can 
increase up to 4 fold of cell number (p0.05). Interestingly, our study also demonstrated that 
fine tuning of the combination of parameters including magnitude, frequency and, number 
and duration of refractory periods are important in influencing the measured outcomes. More 
studies are ongoing to investigate corresponding changes in the cytoskeleton, gene expres-
sion profiles and biochemical signaling within and between cells, as well as the physical 
environment around these cells. These data will help us further expand our understanding 
of the working mechanism of mechanical signals to improve the immune system and poten-
tially the workflow of bioprocessing industry when rapid cell expansion is needed for, for 
example, immunotherapy.

Disclosures: M. Ete Chan, None

SUN-129
Pretreatment with the antidiabetic drug metformin alters the bone 
microenvironment to increase myeloma tumour burden and bone disease 
in vivo *Beatriz Gamez1, Emma V Morris1, Christina J Turner1, Sam WZ 
Olechnowicz2, Aneka Sowman2, Claire M Edwards3. 1Nuffield Department of 
Surgical Sciences. University of Oxford, United Kingdom, 2Nuffield Department 
of Orthopaedics, Rheumatology and Musculoskeletal Sciences. University of 
Oxford, United Kingdom, 3Nuffield Department of Orthopaedics, Rheumatology 
and Musculoskeletal Sciences. Nuffield Department of Surgical Sciences. 
University of Oxford, United Kingdom

Multiple myeloma (MM) is a B cell malignancy associated with osteolytic bone lesions. 
MM arises from an asymptomatic state known as monoclonal gammopathy of undetermined 
significance (MGUS), however the mechanisms that drive MGUS progression to MM, and 
therefore means to block disease development, are unknown. Metformin is widely used in 
the treatment of type 2 diabetes and has been reported to have anti-cancer properties, includ-
ing reducing the risk of progression from MGUS to MM. Our aim was to determine wheth-
er pretreatment with metformin, to mimic the clinical situation of metformin use during 
MGUS, could alter the bone microenvironment to reduce development of MM in vivo. 
C57Bl/KaLwRij mice were treated with metformin for 4 weeks prior to inoculation of MM 
cells, when metformin treatment was halted. In contrast to our hypothesis, pretreatment with 
metformin induced a two-fold increase in tumour burden, evidenced by the proportion of 
MM cells in BM (p<0.001). This was associated with an increase in osteolytic bone lesions 
(p<0.05). 2T3 preosteoblasts were treated with metformin, prior to addition of MM cells. 
This resulted in an increase in MM cell adhesion to preosteoblasts (p<0.05), an increase in 
quiescent (non-dividing) MM cells and increase in p21 expression. Metformin pretreatment 
increased the osteogenic capacity of osteoblasts in vitro. Metformin increased osteopontin 
(OPN) gene and protein expression in osteoblasts. Silencing OPN expression in osteoblasts 
using shRNA resulted in a reduction in MM cell attachment in response to metformin, 
suggesting that metformin-induced OPN expression is at least partially responsible for the 
increase in adhesion. In vivo, MM-bearing mice pretreated with metformin had elevated 
expression of OPN in the bone marrow as detected by immunohistochemistry.Altogether our 
results show that metformin pre-treatment induces changes in the bone microenvironment, 
increasing the capacity to harbour MM cells. This can be partially explained by the increase 
in osteoblastic OPN expression in vitro and in vivo which may act as chemoattractant for 
MM cells. In addition, metformin increases the osteogenic capacity of osteoblasts, potential-
ly expanding the endosteal niche where MM dormant cells reside. Overall these results high-
light the need for caution when considering the use of metformin in non-diabetic patients 
with MGUS as an approach to reduce progression towards MM.

Disclosures: Beatriz Gamez, None

SUN-130
Purified Human Bone Marrow Stromal Cells Co-Expressing CD146, CD271, 
and LEPR Show In Vivo Trilineage Differentiation Characteristic of Skeletal 
Stem Cells *Randall Merling1, Pamela Robey1, Sergei Kuznetsov2, Joseph 
Featherall2, Natasha Cherman2. 1Skeletal Biology Section, National Institute of 
Dental and Craniofacial Research, National Institutes of Health, United States, 2 
Skeletal Biology Section, National Institute of Dental and Craniofacial Research, 
National Institutes of Health, United States

Bone marrow stromal cells (BMSCs) contain a subpopulation of skeletal stem cells 
(SSCs) that are considered to be central mediators of skeletal homeostasis and support hema-
topoiesis. SSCs, like other multipotent stem cells, can self-renew and give rise to all down-
stream progeny consisting of cartilage, bone, adipocytes, and stroma to support hematopoi-
esis, determined by cell fate decisions induced by the microenvironment. To purify SSCs, 
we initially used FACS sorting to isolate CD146+/CD271+cells where 3 clusters of cells 
were observed based on tSNE plots from single-cell RNA sequencing (scRNA-seq) analysis.
CXCL12 and leptin receptor (LEPR) genes, both reported to be expressed in murine bone 
marrow pericytes, were highly expressed in a particular cluster, which led us to explore the 
nature of these cells. In the same LEPR andCXCL12 positive cluster, other over-represent-
ed genes identified by scRNA-seq included VCAN, VCAM1, FSTL1, IGFBP4, IGFBP2, 
GAS6and FRZB. By immunofluorescence staining, we found cells positive for all four 
proteins (CD146, CD271, LEPR, and CXCL12) localized to pericytes surrounding vessels 
in human bone marrow. Consequently, cell surface markers CD146+/CD271+/LEPR+were 
used to isolate and enrich for cells directly from human bone marrow. These LEPR-express-
ing triple positive cells (bone marrow pericytes) showed a 2-fold increased colony forming 
efficiency over CD146+/CD271+/LEPR-(double positive) purified cells, and 4- to 5-fold 
higher than CD271+ (single positive) purified cells. For functional analysis of the purified 
cells, ectopic transplants using a ceramic vehicle were generated. The triple positive cells 
efficiently generated bone, adipocytes and supported hematopoiesis. Small islands of carti-
lage were also observed with toluidine blue staining. The CD146+/CD271+/LEPR-(double 
positive) cells formed bone but only limited numbers of adipocytes and were inefficient in 
supporting hematopoiesis, and CD271+(single positive) purified cells formed only bone. 
In summary, bone marrow pericytes purified using the combination of CD146, CD271 and 
LEPR enriches for skeletal stem cells capable of trilineage differentiation in vivo.

Disclosures: Randall Merling, None
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SUN-131
Specificity of Osteal Macrophage Efferocytosis *Laura Zweifler1, Amy Koh1, 
Veeral Patel1, Yuji Mishina1, Laurie McCauley1. 1University of Michigan, United 
States

Macrophages clear dead or dying cells by a process called efferocytosis. This function 
of macrophages is critical for development, homeostasis, immunity, and repair. Cell clear-
ance in bone is essential and with an estimated 50% of osteoblasts undergoing apoptosis, 
osteal macrophages likely play a key role in cell turnover. Efferocytosis is a rapid, efficient 
process, making in vivoexperiments difficult to track. To address this, we used an in vi-
trosystem that allows the measurement of macrophage engulfment. This protocol can be 
used to compare engulfment efficiency and osteal macrophage responses. Bone marrow was 
isolated from 4-8 week old wild-type (C57BL/6) mice and cultured with macrophage-col-
ony stimulating factor (M-CSF) until cells were confluent (about 5-7 days) to obtain bone 
marrow macrophages. Next, macrophages were stained with a fluorescent cell-tracker dye 
and cultured with fluorescently labeled apoptotic mimicry particles, apoptotic thymocytes 
(apThym), or apoptotic bone marrow stromal cells (apBMSC). The cultures were incubated 
at 37°C or 4°C (a control to inhibit engulfment). Samples were collected for flow cytometry 
and analyzed for double-positive fluorescence as an indicator of particle engulfment. Mac-
rophages selectively engulfed the particles and apoptotic cells at 37°C, with about 30-40% 
of the culture positive for efferocytosis. To investigate the specificity of osteal macrophage 
response to BMSC efferocytosis, this co-culture protocol was used to compare efferocy-
tosis of apThym and apBMSC. Gene expression was analyzed with an Affymetrix Mouse 
Gene ST 2.1 array. Compared to macrophages alone, co-cultures with apBMSCs had 1219 
genes significantly altered. Macrophages responded uniquely to these cells, as 101 genes 
were differentially regulated in response to apThym. Using qRT-PCR, we confirmed that 
plasminogen activator inhibitor 2 (PAI2) was upregulated in macrophage co-cultured with 
apBMSCs, at 37°C and not 4°C. Furthermore, qPCR also showed PAI2 was not upregu-
lated in macrophages cultured with particles, suggesting that this regulation is specific to 
engulfment of apoptotic bone cells. PAI2 inhibits activation of plasmin, which is implicated 
in bone resorption. Our adapted in vitroculture system facilitates the study of osteal mac-
rophage engulfment utilizing different provisions to explore downstream mediators critical 
for bone homeostasis.

Disclosures: Laura Zweifler, None

SUN-148
Integrin β6 upregulation by the Prostate Tumor-secreted Protein Mindin 
is Associated with Increased Adhesion of Cancer Cells to the Bone 
Microenvironment *Luis Alvarez Carrion1, Irene Gutierrez-Rojas1, Juan 
A Ardura1, Veronica Alonso1, Peter A Friedman2. 1Bone Physiopathology 
laboratory, Applied Molecular Medicine Institute (IMMA), Universidad San 
Pablo-CEU, CEU Universities, Campus Monteprincipe, 28925 Alcorcón, 
Madrid, Spain., Spain, 2Laboratory for G Protein-Coupled Receptor Biology, 
Department of Pharmacology & Chemical Biology, University of Pittsburgh 
School of Medicine, Pittsburgh, Pennsylvania 15261, USA., United States

Formation of a pre-metastatic niche by crosstalk between tumors and target organs fa-
vors circulating cancer cell colonization. Previous data from our group have shown changes 
in bone microarchitecture and markers before cancer spread to the bones. Such changes were 
induced by mindin, a prostatic tumor factor that has recently been described as an inductor of 
osteomimicry and is overexpresed in prostate tumors that metastasize to bone. However, the 
mechanisms involved in promotion of tumor cell attachment to a pre-metastasic bone niche 
by mindin are unknown. Integrins are heterodimeric transmembrane receptors that serve as 
anchoring molecules to the extracellular matrix and act as signaling molecules controlling a 
variety of cell functions. A change on the expression profile of integrins, both in the primary 
tumor and metastatic niches, has been associated with progression of metastases in different 
cancer types. We hypothesize that secretion of mindin by primary prostate tumors changes 
the expression of integrins in the bone microenvironment leading to enhanced adhesion of 
cancer cells to the bone metastatic niche.In a C57BL/6 mouse model prostate cancer was 
induced injecting carcinoma TRAMP-C1 cells. TRAMP-C1 cells were silenced or not with 
3 specific siRNAs targeted to mindin. We evaluated by RT-PCR the gene expression of 
integrins related to metastases (a2, a6, β1, β3, β6) in primary prostate tumors and tibiae in 
the mouse model and in TRAMP-C1 and MC3T3-E1 osteoblastic cells in the presence or 
absence of mindin. We tested the effects of mindin on the adhesive capacity of bone surfaces 
in the mouse model and on the attaching capabilities of TRAMP-C1 cells.Gene expression 
profile analysis revealed that integrin β6, among other integrins evaluated, was upregulated 
in tibiae and prostates of mice bearing mindin-expressing tumors compared to control mice. 
Similarly, stimulation with mindin increased MC3T3-E1 and TRAMP-C1 cell expression 
of integrin β6. Silencing of mindin in TRAMP-C1 cells showed a decrease in integrin β6 
expression in mouse tumors and carcinoma cells. Moreover, overexpression of integrin β6 
in tibiae and carcinoma cells correlated with increased adhesion of TRAMP-C1 cells to the 
endosteum and to collagen-coated surfaces, respectively.We propose that mindin promotes 
overexpression of integrin β6 in the bone environment leading to enhanced adhesion of 
cancer cells to the metastatic niche.

Disclosures: Luis Alvarez Carrion, None

SUN-149
Cholesterol promotes myeloma cell viability and increases bone marrow 
myeloma tumour burden in vivo *Gamez Beatriz1, Seint T Lwin1, Emma V 
Morris2, Christina J Turner2, Sam WZ Olechnowicz3, Sowman Aneka3, Matthew 
T Drake4, Claire M Edwards5. 1Nuffield Department of Surgical Sciences. 
University of Oxford, United Kingdom, 2Nuffield Department of Surgical 
Sciences. University of Oxford., United Kingdom, 3Nuffield Department of 
Orthopaedics, Rheumatology and Musculoskeletal Sciences. University of 
Oxford., United Kingdom, 4Division of Endocrinology, Department of Medicine, 
Mayo Clinic College of Medicine, United States, 5Nuffield Department 
of Orthopaedics, Rheumatology and Musculoskeletal Sciences. Nuffield 
Department of Surgical Sciences. University of Oxford, United Kingdom

Multiple myeloma (MM) is characterized by expansion of malignant plasma cells in 
the bone marrow (BM) and destructive osteolysis. MM is preceded by the non-malignant 
condition monoclonal gammopathy of undetermined significance (MGUS). Understanding 
MGUS progression and MM bone disease development are key for patient management. 
Diet-induced obesity is known to induce a MM-like condition in vivo; however the mecha-
nisms underlying this are poorly understood. Our aim was to determine the effect of choles-
terol on MM development. C57Bl6 mice placed on a high-fat diet for 5 weeks were found to 
have elevated total cholesterol (p<0.001). In support of a role for cholesterol in MM progres-
sion, we found that MGUS patients have an increase in LDL-VLDL cholesterol (p<0.05) and 
a decrease in HDL cholesterol (p<0.01). A 2% cholesterol diet was used to increase circulat-
ing cholesterol in C57Bl6/KaLwRij mice. Mice on this diet were randomly assigned to either 
a) cholesterol diet 4 weeks prior to 5TGM1 MM inoculation; or b) cholesterol diet 4 weeks 
prior to MM inoculation and continued for the entire experiment. After 4 weeks, cholesterol 
had no effect on body weight but increased liver weight (p<0.05) and LDL levels (p<0.05). 
Mice remaining on the cholesterol diet for the entire experiment had increased tumour bur-
den (p<0.005), which was associated with an increase in the lipid droplet content of MM 
cells (p<0.05). No significant difference in tumour burden was detected in mice in which 
cholesterol treatment was halted at time of MM inoculation. MM1s and JJN3 MM cells 
cultured with delipidized FBS had a 50% reduction in viability after 72 hours (p<0.001). 
Rich cholesterol content lipoproteins (LDL) but not VLDL could restore MM cell viability, 
suggesting that cholesterol is responsible for this lipid-depletion effect. 5TGM1 MM cells 
had reduced viability following culture with delipidized FBS for 96h that was restored with 
either LDL or VLDL. Taken together, our results show that cholesterol promotes myeloma 
cell growth both in vitro and in vivo. Increased serum cholesterol results in higher myeloma 
cell lipid content, and ultimately increases BM tumour burden. However, pretreatment with 
a cholesterol diet did not alter disease progression suggesting a direct pro-myeloma effect of 
cholesterol. These results identify cholesterol as a mediator of myeloma pathogenesis and 
provide new directions for dietary or pharmacological intervention strategies.

Disclosures: Gamez Beatriz, None

SUN-150
Investigating the Role of ATRX in Osteosarcoma Progression *Yi-Ting 
Chen1, Yangjin Bae2, Brendan Lee2. 1Integrative Molecular and Biomedical 
Science, Baylor College of Medicine, United States, 2Molecular and Human 
Genetics, Baylor College of Medicine, United States

Osteosarcoma (OS) is the third most common childhood cancer. The high propensity of 
lung metastasis makes overall survival rate less than 30%. Over the decades, despite advanc-
es in chemotherapy and surgery, the lack of effective therapeutic approach fails to improve 
the survival rate due to poor understanding of the genomic features of OS. Genomic instabil-
ity including large chromosomal structure variations and epigenetic alterations are the hall-
marks of OS. However, molecular mechanisms driving the genomic instability during OS 
development and progression is not well understood.A whole exome sequencing analysis of 
human OS tumor samples with matched blood samples revealed somatic nonsense mutations 
in ATRX (alpha-thalassemia / mental retardation, X-linked). Based on the Mutation Taster, 
the mutations were predicted to be loss- of-function and pathogenic. ATRX belongs to SWI/
SNF family and plays fundamental functions in chromatin remodeling. As an epigenetic 
regulator, ATRX modulates histone H3.3 deposition, maintains chromatin configuration, 
resolves DNA superstructure, and secures genomic integrity. Therefore, we hypothesized 
that the loss-of-function mutation of ATRX in OS could induce genomic instability and 
reshape the chromatin landscape during OS progression. To understand the cellular func-
tion of ATRX, we knocked down ATRX in OS cell lines by using siRNA. The knockdown 
of ATRX in 143B and MNNG cells showed increased proliferation and migration ability, 
and the morphology became more mesenchymal-like. N-cadherin protein level was also 
upregulated after ATRX knockdown, which confirms mesenchymal-like cell property. These 
results suggest that ATRX plays a tumor suppressive role in OS pathogenesis. Currently, we 
are developing ATRX knockout OS cell lines using CRISPR-Cas9 gene editing to define the 
alteration of transcriptome and epigenetic modification in OS. Furthermore, to delineate the 
tumor suppressive role of ATRX in vivo during OS development, we are establishing the 
conditional Atrx knockout mice.

Disclosures: Yi-Ting Chen, None



199

 ASBMR 2019 Annual Meeting SUN-153

Su
nd

ay
 P

os
te

rs

SUN-151
Artificial Intelligence (AI) Can Detect Bone Marrow Lesions (BMLs) on Plain 
Radiographs *Hans P. Dimai1, Tiago Paixao2, Zsolt Bertalan2, Richard Ljuhar2, 
Christoph Goetz2, Davul Ljuhar3, Stefan Nehrer4, Astrid Fahrleitner-Pammer5. 
1Medical UNiversity of Graz, Division of Endocrinology & Diabetology, 
Austria, 2Image Biopsy Lab, Austria, 3Braincon, Austria, 4Donau Universität 
Krems, Center for Regenerative Medicine, Austria, 5Medical University of Graz, 
Division of Endocrinology & Diabetology, Austria

Pupose: Bone marrow lesions (BMLs) - also referred to as bone marrow edema, region-
al migratory osteoporosis, algodystrophy, or transitory demineralization - are a magnetic 
resonance imaging (MRI) finding associated with various pathologies such as osteoarthritis 
of the knee. They have been linked to reduced bone mineral density, raising the hypothesis 
that these alterations might also be detectable on plain radiographs (1). The aim of the study 
presented here was to test whether utilization of a convolutional neural network (CNN) is 
able to detect BMLs on plain radiographs of the knee.Methods: We used radiographic and 
MRI images from the Osteoarthritis Initiative (OAI) study, a large longitudinal study focus-
ing on knee osteoarthritis (https://data-archive.nimh.nih.gov/oai/). MRI readings according 
to the MRI Osteoarthritis Knee Scoring method (MOAKS) were provided. We matched 
radiographic images to BML readings (MOAKS BML subscore) from MRI, resulting in 
a dataset of 5214 radiographic images of single knees, labeled with respect to presence, 
number, and location of BMLs in the corresponding MRI. We split this dataset into train 
(2085), validation (1564), and testing (1565) sub-datasets which were used to train, and 
independently cross-validate an 8 layer CNN to detect BMLs from plain radiographs. Class 
imbalance was dealt with by oversampling the minority class.Results: We found that our 
CNN achieves an average weighted class accuracy greater than 70% in the test dataset, with 
a sensitivity of 0.72 and a specificity of 0.69, when classifying presence/absence of BML on 
plain radiographs. Furthermore, saliency analysis indicates that the CNN is able to discrim-
inate the joint compartments at which BMLs are located.Conclusions: Our results show that 
BMLs can be detected on plain radiographs by using AI. Given that access to MRI is very 
limited mainly due to its high cost, diagnosis of BMLs by using conventional radiographs 
has the potential to reduce healthcare expenditure, decrease the time to diagnosis and treat-
ment, and improve health care quality not only in less wealthy countries.References:Berman 
N, Brent H, Chang G, Honig S. Transient osteoporosis: not just the hip too worry about. 
Bone Reports 2016; 308-311
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Characterization of TIE2 Function in Cancer Cell Dormancy and Bone 
Metastases *Florian Drescher1, Salvador Dueñas1, Patricia Juarez1, Alexei 
Licea-Navarro1, Pierrick Fournier1, Felipe Olvera-Rodriguez2. 1Biomedical 
Innovation Department, CICESE, Mexico, 2Instituto de Biotecnología, UNAM, 
Mexico

After arriving in bone, cancer cells can enter a dormancy that lasts for years, during 
which they are resistant to treatment. Dormancy is usually induced by the bone microen-
vironment via mechanisms similar to the ones of hematopoietic stem cells (HSC). The re-
ceptor of angiopoietin, TIE2 induces the dormancy of HSC and some cancer cells. It is a 
target for anti-angiogenic treatments and could then restart the proliferation of cancer cells 
in bone. Thus, we aim to characterize the role of TIE2 in dormancy of bone metastases.We 
found that high levels of Tie2 in the primary tumor of breast cancer patients are associated 
to increased time to metastases and survival in multiple cohorts. However, expression of 
TIE2 protein or mRNA was either very low or undetected in 6 breast (BCa) and 4 prostate 
cancer (PCa) cell lines cultured in vitro. We used lentiviral transduction to express TIE2 in 
MDA-MB-231 (BCa) and PC-3 (PCa) cells but, despite the presence of antibiotic, TIE2+ 
cells gradually disappeared in cells proliferating in vitro. Consistent with this observation, 
in patient data, expression of Tie2 is lower in invasive ductal carcinoma compared to normal 
breast, across multiple datasets. These results suggest that there is no expression of TIE2 in 
growing cancer cells.We used a Tet-On system to conditionally express TIE2 or GFP as a 
control. In MCF-7 Tie2tet BCa cells, induction of TIE2 with doxycycline (Dox) induced a 
dose-dependent decrease of cell proliferation, while Dox had no effect on the proliferation 
of MCF-7 GFPtet. 4T1 Tie2tet cells were inoculated in Balb/C mice that received or not 
Dox. TIE2 overexpression did not affect the homing of cancer cells to bone according to 
histology. However, the extent of osteolysis on x-ray was lower when 4T1 cells expressed 
TIE2.To reverse dormancy and increase the sensitivity of cancer cells to chemotherapy, we 
used a synthetic library of shark antibodies (vNAR) and phage display to select a vNAR 
clone that binds to TIE2. In silico modeling (ClusPro & PeptiDerive) indicated this clone can 
bind to the ligand-binding site, the FN2 or the FN1 domain of TIE2, which could prevent its 
function.Our results suggest there is no expression of TIE2 in growing cancer cells and that 
low levels of Tie2 are associated with a longer time to metastasis, consistent with a longer 
dormancy. Neutralization of TIE2 with a vNAR in combination with cancer therapy could 
be used for the treatment of patients at risk of bone metastases.

Disclosures: Florian Drescher, None
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Understanding the action of RARγ agonists on human osteochondroma 
explants. *Sonia Garcia1, Hongying Tian2, Akiko Suzuki2, Vincent Ng2, Masahiro 
Iwamoto2, Motomi Enomoto-Iwamoto2, Ashley Cellini3, John E. Herzenberg4. 
1Molecular Medicine Graduate Program and Department of Orthopaedics, School 
of Medicine, University of Maryland, Baltimore, United States, 2Department of 
Orthopaedics, School of Medicine, University of Maryland, Baltimore, United 
States, 3Pathology Biorepository Shared Service Core, School of Medicine, 
University of Maryland, Baltimore, United States, 4Department of Orthopaedics, 
University of Maryland, Baltimore and Pediatric Orthopaedics, Sinai Hospital, 
United States

Osteochondromas are cartilage-capped tumors that arise near growing physis and are 
considered the most common benign bone tumor. They can lead to skeletal deformity, pain, 
loss of motion and neurovascular compression. Occasionally, malignant degeneration can 
occur. Osteochondromas can occur as solitary lesions or as part of an autosomal dominant 
multifocal syndrome. Currently, treatment is limited to surgical resection. There are no 
available FDA-approved therapies for osteochondromas. Previous translational research 
suggested RARγ agonist suppresses ectopic cartilage formation including osteochondroma 
in rodent models. These preclinical studies have led to a clinical trial to study the efficacy 
and safety of Palovarotene, a RARγ agonist, for the treatment of multiple osteochondroma 
(NCT03442985). The purpose of this study was to examine the action of RARγ agonist 
in human osteochondromas. Since a RARγ agonist can retard growth plate function and 
growth in mice, we hypothesize that a RARγ agonist acts on established human osteochon-
dromas and may inhibit further growth of the osteochondromas. Osteochondroma specimens 
were obtained during surgery of osteochondromas (N=4). They were micro-dissected into 
2-4 mm cubic pieces and cultured onto cell culture insert chamber in high-glucose DMEM 
containing 2% charcoal-treated FBS. The explants were treated with 300 nM NRX 204647 
(RARγ agonist) or vehicle for 4 or 7 days (n=3-4/patient). Gene expression analysis con-
firmed up-regulation of RARγ target gene, TGM2, (Fig. 1A) in the explants treated with 
NRX 204647, and revealed strong inhibition of cartilage matrix gene expression (Fig. 1A) 
and increases in gene expression of extracellular matrix proteases, such as MMP13 (Fig. 
1A). Histology showed an increase in the staining for the NITEGE neoepitope of aggrecan 
produced by ADAMTS proteases (Fig. 1B), indicating that RARγ agonist treatment indeed 
stimulates cartilage matrix degradation. Interestingly, the cell survival studies demonstrated 
that RARγ agonist treatment induced cell death (Fig. 1C). Together, our findings suggest 
that RARγ agonist may exert anti-tumor function on osteochondromas by inhibiting matrix 
synthesis, promoting the degradation of cartilage matrix and stimulating cell death.

Disclosures: Sonia Garcia, None
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Prostate cancer bone metastasis model for preclinical evaluation of 
radiopharmaceuticals *Tiina E Kähkönen1, Mari I Suominen1, Jenni HE Mäki-
Jouppila1, Jussi M Halleen1, Jenni Bernoulli1. 1Pharmatest Services, Finland

Bone metastases cause high mortality in bone metastatic castration-resistant prostate 
cancer (mCRPC) patients. Even though newly approved therapies have prolonged survival 
of patients with mCRPC, bone metastases still remain incurable. Several targeted radionu-
clide treatments for prostate cancer are under development after approval of radium-223 
dichloride (Ra-223, Xofigo®), which is effective against tumors growing in bone. The aim 
of this study was to evaluate the growth of LNCaP human prostate cancer cells in bone of 
NMRI nude mice and to validate Ra-223 as a reference compound in this model.Male NMRI 
nude mice aged 6-8 weeks were inoculated with 2 x 106 LNCaP cells into the tibia bone mar-
row, modeling growth of bone metastases. The mice were randomized to treatment groups 
based on serum prostate specific antigen (PSA) levels, and cancer-induced changes in bone 
(bone lesions) were evaluated by X-ray imaging at 6 weeks after inoculation of the cancer 
cells. The mice were treated with 300 kBq/kg of Ra-223 (obtained from Oak Ridge Na-
tional Laboratory) or vehicle at study weeks 6 and 10. PSA and the bone formation marker 
serum procollagen I N-terminal propeptide (PINP) measurements, and X-ray imaging were 
performed at weeks 6, 8, 10 and 12. The study was terminated 12 weeks after inoculation 
of the cancer cells. Bone volume was analyzed ex vivo by micro-computed tomography 
(µCT) and tumor and bone areas were evaluated by histology.A tumor take rate of 50% was 
observed at 6 weeks based on evaluation of PSA and bone lesions, and mice with tumors 
were treated with Ra-223 or vehicle (n = 10 in both groups). Ra-223 was well tolerated 
in NMRI nude mice. LNCaP tumors induced osteoblastic-mixed bone lesions and Ra-223 
reduced the progression of these lesions and decreased serum PSA levels. PINP values were 
decreased by Ra-223 and µCT imaging showed better preserved bone architecture. Based on 
histological evaluation, about 50% of Ra-223 treated mice were tumor free at the end of the 
study. Histological evaluation showed decreased number of bone marrow cells, increased 
fibrotic areas, and changes in tumor cell morphology in Ra-223 treated mice.In conclusion, 
NMRI nude mice can be used in the LNCaP prostate cancer bone metastasis model. Ra-223 
was successfully validated as a standard-of-care reference compound. This model is of high 
importance when assessing efficacy of radiopharmaceuticals as mono- or combination treat-
ments against bone metastases.

Disclosures: Tiina E Kähkönen, None
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Factors Released from Highly Bone-metastatic Cancer Cells Play a Critical 
Role in Osteolysis *Haemin Kim1, Hyung Joon Kim2, Bongjun Kim3, Zang Hee 
Lee3, Hong-Hee Kim3, Sang Il Kim4, Junho Chung4, Dong-Young Noh4. 1Weill 
Cornell Medicine/Hospital for Special Surgery, United States, 2Pusan National 
University School of Dentistry, Republic of Korea, 3Seoul National University 
School of Dentistry, Republic of Korea, 4Seoul National University College of 
Medicine, Republic of Korea

Metastasis to bone is a frequent occurrence in patients with breast and prostate cancers 
and inevitably threatens the patient’s quality of life and survival. Communication between 
cancer cells and skeletal cells in metastatic bone microenvironments is a principal element 
that drives tumor progression and osteolysis. In the current study, we found that S100A4 
protein and connective tissue growth factor (CTGF) are highly expressed in bone-meta-
static prostate and breast cancer cells and investigated their roles in matrix invasion and 
osteoclastogenesis, the two major features of tumor bone metastasis. To identify soluble 
factors released from cancer cells in bone metastasis, we established a highly bone-met-
astatic subline of MDA-MB-231 breast cancer cells and a highly bone-metastatic subline 
of PC3 prostate cancer cells. These sublines (mtMDA and mtPC3) showed a markedly ele-
vated ability to secrete CTGF and S100A4 protein. CTGF knockdown decreased invasion 
activity of the tumor cells and reduced expression levels of MMP9, MMP13, and RUNX2. 
RUNX2 overexpression in CTGF-knockdown cells restored the invasion ability and MMP 
expression. CTGF regulated RUNX2 protein stability by inducing p300-dependant acetyl-
ation of RUNX2 through integrin αvβ3. In addition, CTGF increased RUNX2 recruitment 
to the human RANKL promoter, resulting in increased RANKL production from the tumor 
cells and subsequent stimulation of osteoclastogenesis. More importantly, the expression 
levels of CTGF and RANKL showed a strong positive correlation in human primary breast 
tumor tissues and were higher in bone metastases than in other site metastases. In addition 
to CTGF playing a pivotal role in supporting osteolastogenesis in bone metastasis, S100A4 
protein directly stimulated osteoclast formation via the surface receptor RAGE. Recom-
binant S100A4 stimulated osteoclastogenesis in vitro and bone loss in vivo. Conditioned 
medium from mtMDA or mtPC3 in which S100A4 was knocked down had a reduced ability 
to stimulate osteoclasts. Furthermore, the S100A4 knockdown cells elicited less bone de-
struction in mice compared with the control knockdown cells. In addition, administration of 
an anti-S100A4 monoclonal antibody (mAb) that we developed attenuated the stimulation of 
osteoclastogenesis and bone loss by mtMDA in mice. These findings indicate that S100A4 
and CTGF play crucial roles for bone-metastatic cancer cells to stimulate invasiveness and 
osteoclastogenesis.

Disclosures: Haemin Kim, None
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Runx2 Mediated Microtubule Stabilization Promotes Autophagy in Bone 
Metastatic Breast Cancer Cells *Ahmad Othman1, Marcus Winogradzki1, Di 
Chen1, Jitesh Pratap1, Manish Tandon2. 1Rush University Medical Center, United 
States, 2KBI Pharma, United States

Bone metastasis of breast cancer (BC) causes significant patient mortality. Metastatic 
cancer cells induce autophagy to survive metabolic stress. During autophagy, cytoplasmic 
components are captured by autophagosomes followed by lysosomal fusion and degrada-
tion, releasing metabolites as energy sources to meet metabolic demands. The regulatory 
mechanism of autophagy in bone metastasis is still unknown. We utilized a bone metastatic 
BC mouse model and examined the autophagy by biochemical, live cell confocal imag-
ing and electron microscopic approaches. We found that BC cells induce autophagy in the 
bone microenvironment. To understand the underlying mechanism, we examined whether 
Runx2 regulates autophagy, as Runx2 promotes bone metastasis. We found that Runx2 pro-
motes autophagy in metastatic BC cells. During trafficking autophagosomes rely on their 
interaction with acetylated microtubules (Ac-MTs). Our results show that Runx2 enhanc-
es Ac-MTs levels, resulting in increased autophagy. Similar to cancer-related functions of 
Runx2, higher levels of Ac-MTs associate with poor outcome of metastatic BC patients. As 
acetylation makes MTs stable, we examined whether MTs stability is affected by Runx2. 
Control and Runx2 knockdown bone derived MDA-MB-231 BC cells treated with vinblas-
tine, a MT depolymerizing and chemotherapeutic drug, showed significant reduction in MTs 
stability in Runx2 knockdown cells. In complementary studies, stabilization of MTs with 
Docetaxel treatment increases Ac-MTs to greater levels in controls but is unable to compen-
sate for the altered morphology of Ac-MTs in Runx2 depleted cells. DNA binding mutant of 
Runx2 increases acetylation similar to wild type suggesting a transcriptionally independent 
mechanism. These results suggest that Runx2 protects MTs from mechanical stress during 
autophagy via acetylation, and loss of Runx2 causes MTs to become highly sensitive to 
depolymerization. We validated these results in multiple cell types including osteoblasts and 
chondrocytes, where Runx2 is highly expressed. Immunohistochemistry of an autophagy 
marker LC3B protein in clinical BC specimens and xenograft tumors showed significant 
association between high Runx2 and autophagy. Taken together, our studies reveal a novel 
function of Runx2 in maintaining cytoskeletal stability which is critical for autophagosome 
trafficking and provide molecular insights into the role of autophagy, and targeting strategies 
for metastatic bone disease.

Disclosures: Ahmad Othman, None
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Bone matrix miR-125b suppresses the progression of osteolytic bone 
metastasis by targeting not only osteoclasts but also cancer cells *Nushrat 
Sarmin1, Tomoko Minamizaki1, Yuji Yoshiko1, Mentari Zaurasari2. 1Department 
of Calcified Tissue Biology, Graduate School of Biomedical & Health Sciences, 
Hiroshima University , Japan, 2Faculty of Dentistry, Hiroshima University, Japan

Matrix vesicles (MVs) budding from osteoblasts are accumulated in osteoid and in-
volved in the initiation of bone mineralization. Surprisingly, we found that MVs also play 
a role to deliver microRNAs expressed in osteoblasts to bone matrix. Of these, miR-125b 
inhibits osteoclast formation during bone metabolism by targeting the transcription repressor 
Prdm1, resulting in increased expression of anti-osteoclastogenesis factors including MAFB 
and IRF8. Transgenic (Tg) mice overexpressing miR-125b under the control of the human 
osteocalcin promoter have high bone mass with decreased number of osteoclasts and greater 
resistivity to ovariectomy- and neurectomy-induced bone loss. We then hypothesized that 
the MV cargo miR-125b may abrogate osteolytic bone metastasis through its inhibitory ef-
fect on bone resorption. We injected the luciferase-tagged murine mammary carcinoma cell 
line PY8119 into wild-type (WT) and Tg mice via the caudal artery. In vivo bioluminescence 
imaging showed that metastatic settlement of PY8119 cells was detected in hind leg bones 
in all mice, while it was less abundant in Tg versus WT mice. Concomitantly, micro-CT 
analysis indicated that bone loss in Tg mice was less than that in WT mice. A number of 
TRAP-positive osteoclasts were seen in the area close to metastatic PY8119 cells in WT 
mice but not in Tg mice. We conducted database searches and PCR arrays to identify possi-
ble target genes of miR-125b in cancer cells and found that miR-125b targeted a particular 
gene. Moreover, miR-125b levels not only in PY8119 cells but also in PC-3 (human prostate 
cancer) and MCF7 (human breast cancer) cells were much lower than those in osteoblasts 
and MVs. These results suggest that miR-125b released from bone matrix directly act on 
cancer cells. Transfection of PY8119, PC-3 and/or MCF7 with miR-125b mimic suppressed 
their proliferation, migration and/or invasion in vitro. Taken together with results that MVs 
inhibited MCF7 and PC-3 cell proliferation and migration in a dose-dependent manner, our 
data suggest that bone matrix miR-125b may have an ability to suppress bone metastasis via 
its dual actions in inhibiting osteoclastogenesis and blocking cancer cell activities. These 
findings may provide a novel therapeutic target for osteolytic bone metastasis.

Disclosures: Nushrat Sarmin, None



201

 ASBMR 2019 Annual Meeting SUN-160

Su
nd

ay
 P

os
te

rs

SUN-158
Determining the impact of mechanical loading on the arrival of prostate 
cancer in bone *Hector Arredondo1, Alexandria Sprules1, Colby Eaton1, Ning 
Wang1. 1Department of Oncology & Metabolism, University of Sheffield, United 
Kingdom

Purpose: Prostate cancer (PCa) preferentially metastasizes to bone, causing consider-
able mortality and morbidity. Evidence has suggested that osteoblasts play pivotal roles in 
the arrival of PCa metastasis initiating cells in bone, while mechanical loading is widely 
accepted as a potent anabolic stimulus for bone remodelling via enhanced osteoblastic bone 
formation. However, there is no direct evidence indicating whether mechanical loading af-
fects the arrival of PCa cells into bone. This study was to test the hypothesis that mechanical 
loading induced osteogenic response spatially and quantitatively interferes in the arrival of 
PCa cells into bone.Methods: Cohorts (6 mice each) of naïve 12-week-old male BALB/c 
nude mice were subjected to tibial dynamic mechanical loading (12N) for 0, 1, 2 and 3 
weeks. Osteogenic response was analysed ex vivo using micro-CT and histomorphometry 
and compared between loaded right tibias and contra-lateral non-loaded left tibias. To un-
derstand whether mechanical loading affects the arrival of PCa cells into bone, Vybrant DiD 
labelled human PCa cells (PC3 and C4-2B4, 1x105 cells per injection) were intracardiacally 
injected into mice in the middle of a two-week loading regimen. PCa cells arriving in tibias 
were visualized with Zeiss LSM 510 two-photon microscope and quantified using Volocity 
software.Results: Mechanical loading significantly increased bone volume (31.2% increase 
in trabecular BV/TV and 15.6% increase in cortical BV, p<0.0001, paired t-test) after one 
week of loading (3 loads). Histomorphometry suggested a spatial redistribution of osteo-
blasts in the loaded tibias, determined by the ratio of osteoblast number on medial vs on 
lateral endocortical surfaces (Fig 1a, p=0.013, linear regression test). Two-photon analysis 
showed that there were no significant differences found in total number of PCa cells arriving 
in loaded vs non-loaded tibias (Fig 1b & 1c). However, there were significant increases in 
the ratio of PCa cells colonized on medial vs on lateral endocortical surfaces in the loaded 
tibias (Fig 1d).Conclusion: Mechanical loading altered the spatial pattern but not the overall 
number of PCa cells arriving in bone. This is correlated with the redistribution of osteoblasts 
on the medial and lateral endocortical surfaces during the mechanical loading induced osteo-
genic response. Our studies provided further evidence that PCa cells target the osteoblastic 
lineage cells to establish footholds in bone.

Disclosures: Hector Arredondo, None
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The bone microenvironment drives up-regulation of the pentose phosphate 
pathway in prostate cancer, promoting a pro-antioxidant environment 
and regulating tumour growth and chemosensitivity. *Jessica Whitburn1, 
Srinivasa Rao1, Freddie Hamdy1, Claire Edwards1, Sho Tabata2, Akiyoshi 
Hirayama2, Tomoyoshi Soga2. 1University of Oxford, United Kingdom, 2Keio 
University, Japan

Metabolic changes are a hallmark of malignant transformation, and to facilitate this 
cancer develops a metabolic relationship with its surrounding environment. Prostate cancer 
(PCa) has a high propensity to metastasize to bone. Interactions between PCa and the bone 
microenvironment promote tumour growth, survival and drug resistance, requiring energy, 
reducing power and a source of biosynthetic precursors. We aimed to explore whether the 
bone microenvironment can drive metabolic changes in prostate cancer. We performed me-

tabolomics on PCa cells cultured in the presence of bone marrow stromal cells (BMSCs) or 
osteoblasts and combined this with patient transcriptome data to identify which metabolic 
pathways are altered when PCa metastasizes to bone. We found the pentose phosphate path-
way (PPP), and in particular its rate limiting enzyme glucose-6-phosphate dehydrogenase 
(G6PD) is upregulated in bone metastatic patient samples compared to primary tumours, 
with expression correlating with time to biochemical recurrence (p=0.0019). Using the 
C4-2B murine model of PCa bone disease, we identified up-regulation of components of 
the PPP in PCa cells following in vivo growth in bone, as compared to pre-inoculation. 
Bone metastatic PCa cell lines (PC3, MDA-2a) had higher expression of G6PD compared to 
non-bone metastatic (22RV1, LNCaP) and benign (PNT1a) cell lines, but G6PD expression 
was induced in LNCaP by contact with BMSCs (P<0.01). Interleukin-6 (IL-6), secreted by 
BMSCs was found to drive the upregulation of G6PD. BMSCs were also found to increase 
antioxidant ability in PCa cells, evidenced by increased NADPH/NADP ratio (p<0.001) and 
glutathione levels (p<0.05), and inhibition of G6PD was found to increase reactive oxy-
gen species. Pharmacological inhibition of G6PD using 6-AN, or knockdown of G6PD in 
PCa cells was found to reduce proliferation, migration and markers of EMT. Knockdown of 
G6PD resulted in a greater decrease in cell viability in response to cisplatin and docetaxel 
(p<0.05). Taken together, our in vivo, in vitro and in silico analyses have identified the PPP 
as elevated in bone metastatic PCa. Upregulation of G6PD by the bone microenvironment 
provides PCa cells with increased anti-oxidant ability. Targeting this pathway can inhibit 
prostate cancer cell proliferation, migration, and sensitize cells to chemotherapy, and may 
therefore provide a novel treatment strategy for men with advanced bone metastatic PCa.

Disclosures: Jessica Whitburn, None
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Tetrahedron DNA nanostructure, a novel drug vehicle for tumor therapy. 
*Xueping Xie1, Yunfeng Lin1. 1State Key Laboratory of Oral Diseases, National 
Clinical Research Center for Oral Diseases, West China Hospital of Stomatology, 
Sichuan University, China

Recently, DNA nanostructures have been identified as potential drug delivery nano-
carriers. They possess two important features of an effective drug vehicle: non-cytotoxicity 
and non-immunogenicity. In particular, tetrahedron DNA nanostructures (TDNs), one of the 
most efficient DNA nanostructures, can be self-assembled from four single-stranded DNA 
molecules and interlized into the cytoplasm without using any transfection agent. We pre-
pared TDNs that were subsequently loaded with paclitaxel (PTX). The cytotoxicity of PTX/
TDNs and PTX alone on non-small cell lung cancer cells (A549) and the PTX-resistane cell 
line (A549/T) was measured. The results suggested that PTX/TDNs exerted strong lethality 
on both cell lines. Moreover, the drug resistance was overcome. There were two reasons for 
this phenoenon: one is that PTX/TDNs could be transported into and out of the cells through 
caveo-dependent and exocytotic pathways avoiding the drug efflux pump and the other is 
that PTX/TDNs led the expression of mdr1 gene and p-gp being downregulation, which re-
duced the amount of drug being pumped out. Our study demonstrated that TDNs offer great 
promise for use in drug delivery and the treatment of multi-drug resistant cancer. In the same 
way, TDNs might be applied as a novel drug vehicle for the therapy of bone tumor, even the 
drug resistant bone tumor and bone metastatic tumor. Futhermore, TDNs has the property 
of being esay to modify. Some targeted molecules and aptamers could be modified to TDNs 
which might achieve the targeted therapy of bone tumor and overcome the disadvantage of 
low selectivity of drugs to the multiple bone metastatic nodules.

Disclosures: Xueping Xie, None
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SUN-183
Inflammation-Induced Metabolic Reprogramming in Chondrocytes is a 
Therapeutic Target in Joint Disease *Manoj Arra1, Gaurav Swarnkar1, Regis 
O’Keefe1, Jie Shen1, Yousef Abu-Amer1. 1Washington University School of 
Medicine, United States

Maintenance of healthy cartilage is essential for joint health, mobility and overall qual-
ity of life. Destruction of cartilage, driven by the production of catabolic enzymes such as 
MMP’s and ADAMTS proteins, contributes to the symptoms observed in various arthritic 
diseases. The expression of these catabolic mediators is driven by inflammatory cytokines 
and other stresses that activate inflammatory pathways, primarily the NF-kB pathway, the 
principle inflammatory response pathway. NF-kB activation is implicated in various joint 
diseases but NF-kB signaling is also essential for many critical systemic functions, mak-
ing chronic inhibition of NF-kB counterproductive. Thus, a greater understanding of the 
pathological downstream processes that occur upon NF-kB activation is required. Our work 
has displayed chronic NF-kB activation in osteoarthritic joints and that NF-kB pathway 
activity in chondrocytes, the primary cartilage resident cells, is a driver of osteoarthritis by 
promoting catabolic enzyme production. Concurrently, we observed an overall metabolic re-
programming of chondrocytes towards increased aerobic glycolysis and pentose phosphate 
activity, along with a decrease in oxidative phosphorylation. We then identified this metabol-
ic shift as a potent regulator of the inflammatory response and highlight that metabolic shifts 
have important, conserved functions beyond energy production. Use of LDHA inhibitor to 
block the lactate producing step of aerobic glycolysis was able to decrease inflammatory 
and catabolic gene expression, identifying its potential as a therapeutic modality. We fur-
ther identify that this effect occurs via a decrease in the pro-inflammatory IkB-z protein, 
which works in conjunction with NF-kB to drive a subset of catabolic genes. We observe 
the protective effects of LDHA inhibition both in vitro and in an in vivo post-traumatic 
OA model. Mechanistically, we identified that forced shunting of substrates via inhibition 
of LDHA activity during inflammation was partially responsible for the anti-inflammatory 
effect observed. We display that LDHA inhibitor drives production of itaconate, a potent 
anti-inflammatory metabolite, to decrease intracellular ROS species by activating the Nrf2 
antioxidant pathway. The decrease in oxidative stress has a protective effect in chondrocytes. 
Alltogether, we show that LDHA inhibition modulates joint inflammation and attenuates 
chondrocyte catabolic events leading to cartilage protection.

Disclosures: Manoj Arra, None

SUN-184
Hyperactivation of IL36α signaling induces OA-like phenotype, pain and 
upregulated pain-associated gene expression in DRG *Fang Fang1, Tieshi 
Li1, Alessandra Esposito1, Marissa Cruz1, Anna Spagnoli1, Xin Jin2. 1University 
of Nebraska Medical Center, United States, 2Department of Orthopaedics, 
Union Hospital, Tongji Medical College, Huazhong University of Science and 
Technology, China

Pain is one of the most debilitating symptoms associated with progressive osteoarthritis 
(OA), yet few options exist for efficacious treatment of chronic OA pain. Pain information 
processing starts from activation of peripheral nociceptors in joints, causing action poten-
tials to propagate along the primary afferent nerve fibers of sensory neurons located in the 
dorsal root ganglia (DRG), where pain-associated factors/channels/receptor such as CGRP, 
TrKA and Nav1.7 are then upregulated or activated. We have reported that IL36α is involved 
in postnatal ablation of the TGF-ß-type-2 receptor induced OA progression. IL36α and its 
receptor IL36R is present in both the osteoarthritic joints and the DRG of OA mice, suggest-
ing that it may directly participate in pathological pain generation by acting on innervating 
joint nociceptors and thereby increasing the firing frequency of DRG neurons. This study 
aims to investigate the role of IL36α in OA progression and OA associated pain by means 
of immunohistochemistry (IHC), behavioral testing and RT-PCR. 10 week-old C57BLK6 
mice received intra-articular (IA) injections (right knee daily injection for five days) of ei-
ther IL36α or PBS (control). To evaluate OA progression, animals were sacrificed 1, 3 and 
6 months after the last injection for histological analyses including fast green and Safranin 
O staining, IHC for Collagen X and MMP13. To evaluate pain associated changes in the 
DRG, right side innervating DRG were dissected for RT-PCR analyses and IHC for CGRP, 
TrkA and NAV1.7. Changes in weight distribution was quantified between the ipsilateral 
treated limb and the contralateral control limb at 3 weeks, 1, 3 and 6 months after treatment. 
Additionally, mechanical sensitivity of the plantar surface was measured using Von Frey 
monofilaments at day 3, 7, 14, 28, 3 months and 6 months. We found that IA injection of 
IL36α caused an increase of Collagen X and MMP13 expression in articular cartilage at 1 
month and OA-like phenotype at 3 months and 6 months evidenced by the loss of Safranin 
O staining in articular cartilage. In addition, upregulated expression of TrkA, CRGP and 
NAV1.7 in both mRNA and protein level was found in the DRG. These results correlated 
with a weight-bearing asymmetry in mice knees that was increased at 3 weeks and remained 
at 1, 3 and 6 months; as well as reduced paw withdrawal thresholds in IL36α-injected mice 
compared to PBS-injected animals at different time points. This study suggests a potential 
role for IL36α/R signaling in OA progression and OA-associated pain.

Disclosures: Fang Fang, None

SUN-185
Inhibition of Osteoarthritis Progression by Blocking Connexin Channels 
*Rui Hua1, Yi Tian1, Manuel Riquelme1, Liang Ma1, Sumin Gu1, Jean X. Jiang1. 
1Department of Biochemistry and Structural Biology, UT Health San Antonio, 
United States

Osteoarthritis (OA) is a degenerative joint disease characterized by an irreversible loss 
of articular cartilage, which causes pain and limited mobility. The progression of OA is 
associated with production of pro-inflammatory cytokines and catabolic enzymes that are 
responsible for breakdown of cartilage and proteoglycans, such as matrix metalloprotein-
ases (MMPs) and aggrecanases. Connexin43 (Cx43)is the most widely expressed connexin 
throughout the musculoskeletal system, acting as vital homeostatic regulators. Increased 
Cx43 expression was observed in cartilage tissue of OA patients, and emerging evidence 
suggests that Cx43 is involved in the pathogenesis of OA, which contributes to the produc-
tion of catabolic and inflammatory factors and exacerbates joint destruction. Since chondro-
cytes are mostly present within lacunae as isolated cells, Cx43 in chondrocytes are likely 
to function primarily as hemichannels, mediating the release of small molecules into the 
pericellular environment. To investigate the function of Cx43 in OA progression, we devel-
oped a monoclonal antibody, which inhibits the activity of Cx43 hemichannels. In primary 
mouse chondrocyte culture, this antibody attenuated the IL-1β treatment induced Etbr dye 
uptake. In vivo Evens blue dye uptake assay further validated its role in the inhibition of 
chondrocyte hemichannels opening stimulated by mechanical loading. Post-traumatic OA 
model was induced in male C57BL/6 mice by surgically destabilization of the medial me-
niscus (DMM). Antibody or saline was administered by intraperitoneal injection into OA 
mice and sham-operated controls. Compared to saline injected OA group, mice treated with 
Cx43 antibody showed reduced proteoglycan loss revealed by Safranin O staining and lower 
OARSI scores, an indicator of cartilage integrity, along with significantly decreased Mmp13 
levels evaluated by immunohistochemistry staining. The OA associated pain behaviors were 
assessed by Von Frey filament test and open-field test at 4 weeks and 8 weeks post DMM 
surgery. Antibody treated OA mice exhibited attenuated mechanical allodynia, increased dis-
tance moved and decreased immobility time, with no difference shown between saline and 
antibody treated sham mice. Our results suggest that targeting Cx43 hemichannels is a po-
tential, novel therapeutic strategy to attenuate the catabolic and inflammatory environment 
of the joint during OA progression.

Disclosures: Rui Hua, None

SUN-186
Neuropeptide Y Acts Directly in the Periphery on Cartilage Homeostasis and 
Exacerbates Progression of Osteoarthritis through NPY2R *xiaomin kang1, 
zhuang qian1, xinxin jin1, shufang wu1, hongzhi sun2. 11.Center for Translational 
Medicine, the First Affiliated Hospital of Xi’an Jiaotong University School of 
Medicine, China, 22.Key Laboratory of Environment and Genes Related to 
Diseases, Ministry of Education, Medical School of Xi’an Jiaotong University, 
China

Previous studies indicated that exposure to chronic stress potently stimulated neuro-
peptide Y (NPY) release from sympathetic nerves in rodents and humans. Although NPY 
is expressed in chondrocytes, its mechanisms of action and role as a potential risk factor 
of osteoarthritis (OA) remain elusive. In this study, we aim to investigate the direct effect 
of NPY on degradation of cartilage and progression of OA. NPY was overexpressed in 
human OA cartilage accompanied with increased expression of NPY1 receptor (NPY1R) 
and NPY2 receptor (NPY2R). Stressors such as exposure to cold induced the release of 
NPY, and upregulated the expression of NPY2R in articular cartilage in vivo. Furthermore, 
administration of NPY intra-articular exacerbated progression of OA development, with ab-
errant chondrocyte hypertrophic differentiation and a pronounced upregulation of NPY2R 
expression. Meanwhile, pharmacological inhibition of NPY2R but not NPY1R significantly 
ameliorated NPY-mediated cartilage degradation. Remarkably, NPY treatment dramatically 
induced mTORC1 activity and inhibited autophagy in articular cartilage in vivo. Consistent 
with these findings in vivo, NPY reduced the levels of anabolic biomarkers and promoted 
chondrocyte hypertrophic differentiation in cultured chondrocytes. Of note, the addition of 
rapamycin, a mTORC1 inhibitor, partly reversed these changes induced by NPY in vitro, 
indicating that NPY mediated its effects, at least in part, by inducing mTORC1 activity. 
In conclusion, our findings demonstrated that NPY plays an important role on cartilage 
homeostasis during pathological progression of cartilage degeneration through NPY2R in 
mTORC1-dependent manner.
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SUN-187
Conditional Disruption of TCF7L2 in Chondrocytes Produces Contrasting 
Effects on Cortical and Trabecular Bone Phenotypes in Mice *Chandrasekhar 
Kesavan1, Subburaman Mohan1. 1JLP VA Medical Center, United States

Transcription factor 7-like 2 (TCF7L2), also known as TCF4, has been implicated in the 
growth and differentiation of a variety of cell types acting via both canonical Wnt/β-catenin 
and non-canonical signaling pathways. In recent studies, we demonstrated that mice with 
conditional disruption of one Tcf7l2 allele in osteoblasts exhibited reduced trabecular bone 
mass caused by impaired osteoblast proliferation and differentiation. Since Tcf7l2 is also 
expressed in chondrocytes and regulated during chondrocyte differentiation, we evaluated 
the consequence of disruption of the Tcf7l2 gene in chondrocytes by crossing Tcf7l2 floxed 
mice with Col2α1-Cre mice. Micro-CT analysis revealed that femur trabecular bone volume 
(BV) adjusted for tissue volume (TV) was increased by 60% (p<0.01, n=5) in the female 
Tcf7l2 conditional knockout (cKO) mice at 5–6 weeks of age compared to control littermate 
mice. The increase in femur trabecular bone mass of Tcf7l2 cKO mice was caused by in-
creased trabecular number (40%) and thickness (15%) and decreased trabecular separation 
(30%). Accordingly, connectivity density was increased by 36% (p<0.01) in the Tcf7l2 cKO 
mice. In contrast to trabecular bone, cortical BV/TV and cortical thickness were reduced by 
24% and 30% (both p<0.05), respectively, at the femur mid-diaphysis of female Tcf7l2 cKO 
mice. Finite element analysis revealed that while strength parameters such as stiffness (20%, 
p=0.07), failure load (56%, p<0.05), and apparent modulus (36%, p=0.09) were reduced in 
the cortical bone of cKO mice, they were increased for trabecular bone at the femur second-
ary spongiosa of cKO mice. To determine the mechanism for increased trabecular bone in 
Tcf7l2 cKO mice, we measured expression levels of other transcription factors in response 
to Tcf7l2 gene disruption by treatment of Tcf7l2 floxed chondrocytes with adenoviral-iCre 
(Ad-Cre). While Sox9 expression was increased by 31% (p<0.05) in Ad-Cre-treated cells 
compared to Ad-GFP control cells, expression levels of Runx2, Osterix, and β-catenin were 
not different. Loss of Tcf7l2 expression in Ad-Cre-treated chondrocytes (16% of Ad-GFP 
control, p<0.01) resulted in compensatory increases in Lef (69%, p<0.05) and Tcf7 (51%, 
p=0.07) but not Tcfl1 expression. Based on our data, we conclude that Tcf7l2 expressed in 
chondrocytes increases trabecular bone mass in part by promoting Sox9, Tcf7, and Lef ex-
pression while it reduces cortical bone mass via a mechanism yet to be determined.

Disclosures: Chandrasekhar Kesavan, None

SUN-188
P2Y Purinoceptor 2 Positively Regulates Cyclic Tension Strain-induced 
ECM Anabolism In Chondrogenic Cells *Di Liu1, Masako Naito2, Natsuko 
Tanabe3, Naoto Suzuki4. 1Shandong Provincial Key Laboratory of Oral Tissue 
Regeneration, Department of Prosthodontics, School of Stomatology, Shandong 
University, , China, 2Department of Anatomy, Nihon University School of 
Dentistry, Japan, 3Division of Functional Morphology, Dental Research Center, 
Department of Biochemistry, Nihon University School of Dentistry, Japan, 
4Division of Functional Morphology, Dental Research Center, Department of 
Biochemistry, Nihon University School of Dentistry, Japan

Joint cartilage has limited self-repair potential after injury. Currently there is a lack 
of medical treatments that can be used to regenerate articular cartilage. The articular carti-
lage is continually subjected to repetitive mechanical loading,which plays an important role 
in cartilage tissue morphogenesis and extensive extracellular matrix (ECM) metabolism. 
However, few observations and conclusions about the interaction between mechanical and 
biochemical cues have been achieved. Purinergic mechanotransduction can promotes the 
cellular release of ATP, which activates specific purinoceptors P2Y (P2Y2-R) to initiate a 
series of downstream events that modulate cell function in response to the biomechanical 
environment. We committed to research the effects between mechanical and P2Y mechano-
transduction cues in articular cartilage anabolism. In this work, the differentiating chondro-
genic ATDC5 cells and P2Y2-specific shRNA (shP2Y2) receptors deficient (P2Y2-R-de-

ficient) cells were induced to differentiate by culturing in media supplemented with 1% 
Insulin-Transferrin-Selenium (ITS) for 14 days before applying with 2%, 5%, and 15% 
uniaxial cyclic tension strain (CTS) stimulation at 6 cycles /min (with 2%, 5 sec strain, 5 sec 
relaxation) for 1, 3, 6 and 24 hours (hs). The aggrecan, col II, col X, sox 9 mRNA expression 
levels were analyzed by real-time PCR, and col II, col X, sox 9 protein levels were measured 
by Western-blot. The synthesis of sulfated glycosaminoglycan was assessed by Alcian blue 
staining. The results showed that stimulation with 5% CTS lasting for 3 hs has a significant 
impact on ECM synthesis, and this process induces the enhances expression of aggrecan, col 
II, col X production at the mRNA and protein levels. The P2Y2-R-deficient cells exhibited 
inhibition of ECM anabolism under CTS induction. These indicate that P2Y2-R acts directly 
on the differentiated chondrocytes mechanotransduction. To clarify the underlying mecha-
nism of P2Y2-R signaling cascade in CTS-induction chondrocyte-specific proteins proteo-
glycans (PGs) anabolism, differentiated ATDC5 cells and P2Y2-R knock-down ATDC5 cells 
were exposed to 5% CTS for 3 hs in the presence of PLCβ inhibitor U73122 and the intracel-
lular Ca2+ chelator BAPTA-AM (1,2-bis (o-aminophenoxy) ethane-N,N,N’, N’-tetraacetic 
acid) respectively. Notably, both U73122 and BAPTA reduced the aggrecan production. In 
summary, P2Y2-R are directly positively involved in the regulation of CTS-induced carti-
lage-specific ECM anabolic processes via inducing changes of PLC/Ca2+ pathway.

Disclosures: Di Liu, None

SUN-189
Detection of knee stress prior to the onset of overt articular cartilage 
damage using fluorescence-based cryohistology of non-decalcified tissue 
sections. *David Rowe1, Xiaonan Xin1, Li Chen1. 1University of Connecticut 
Health, United States

The knee transfers high loading forces while protecting the integrity of the articular 
cartilage. Key to its success is the alignment of the ligaments and tendons that span the joint 
space. Because recent advances in the colocalization of MRI and PET scans in humans and 
rodent models of OA suggest that mineral deposition events often occur in the periarticular 
and subchondral bone regions prior to obvious articular cartilage pathology, cryohistolog-
ical analysis of the non-decalcified knee should be able to define the basis for these early 
changes within the knee joint pathology when the animal is given a mineralization dye prior 
to sacrifice. To optimize the inclusion of these at-risk structures of the knee, a protocol was 
developed to obtain 4-6 frontal sections taken at increasing depth to include the major en-
theses and the periarticular surfaces that underlie the collateral ligaments. This histological 
approach emphasizes the articular cartilage surfaces that are in close approximation, the 
meniscus and the enthesis of the cruciate ligaments. The section series is attached to a single 
slide on which a series of imaging, staining and re-imaging steps are performed to create 
an image stack series that co-localizes fluorescent signals to a familiar chromogenic image. 
Applying this analysis to a variety of genetic and intervention models that can lead to de-
generative joint disease, features not seen in control adult animals include activation of min-
eralization of the tide mark of the enthesis, periarticular surfaces and less often the articular 
cartilage. Strongly AP positive hypertrophic chondrocytes can extend above the tide mark, 
and some can exhibit a punctate distribution of TRAP. Sites of incipient osteophyte forma-
tion are identified by a focal accumulation of osteoblasts, matrix mineralization, osteoclasts 
and bone marrow. Use of toluidine blue in light and safranin O in fluorescence discriminates 
mineralized and soft cartilage tissue in the enthesis and articular structures as sensitive indi-
cators of early chondrocyte damage. Antibody stains for fat tissue or macrophages, EdU and 
GFP reporters provide additional interrogation potential to the image stack. Because each 
fluorescent signal has a biological meaning and can be mapped to computer defined ROIs, 
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the analysis has the potential to be a high throughput and observer independent image anal-
ysis platform for assessing knee joint stress prior to obvious articular cartilage degeneration.

Disclosures: David Rowe, None

SUN-190
Fibrocartilage Stem Cells derived from Human Condylar Surface Revealed 
Distinct Chondrogenic Capacity Regulated by SOX9. *Qing Yin1, Songsong 
Zhu1, Ruiye Bi1. 1West China Hospital of Stomatology, Sichuan University, 
China

Temporomandibular joint arthritis (TMJOA) patients have cartilaginous degeneration 
in their condyles, possibly due to functional disruption of fibrocartilage stem cells ( FCSCs) 
in the surface layer of TMJ cartilage. However, how the FCSCs exhibit characteristics during 
cartilage repairing course hasn’t been elucidated. There has been animal studies demonstrat-
ing a fibrocartilage stem cells (FCSCs) population in condylar cartilage superficial zone 
(SZ), which was found with spontaneous chondrogenic differentiation potential. We isolated 
FCSCs derived from the human condyle for the first time and compare their cytological 
properties with human orofacial mesenchymal stem cells (hOFMSCs).HFCSCs showed 
typical mesenchymal stem cell surface marker characteristics (CD90+, CD105+, CD44+, 
CD73+, CD29- and CD45-), and exhibited similar proliferation, migration and apoptosis 
properties compared with hOFMSCs. HFCSCs were found with multilineage differentia-
tion potential, and showed significantly stronger chondrogenic differentiation capacity than 
hOFMSCs both in vitro and in vivo. During induced chondrogenesis differentiation, hFCSCs 
showed more abundant nuclear SOX9 expression than hOFMSCs by immunofluorescent 
staining. Moreover, cartilage pellets formed by hFCSCs expressed more Aggrecan and Col-
lagen II at mRNA and protein levels. When SOX9 expression was disrupted by shRNA, 
the chondrogenic capacity of hFCSCs was significantly suppressed. Finally, we observed 
SOX9 expression was blocked in the damaged joint surface in TMJOA patients’ condyle 
specimens. Taken together, we demonstrate that SOX9 may functionally participate in the 
directional differentiation of hFCSCs, which is essential for chondrogenic differentiation 
in the TMJ surface, and a comprehensive understanding of the regulatory role of SOX9 in 
hFCSCs may be beneficial for exploring a potential therapeutic strategy for patients suffer-
ing from TMJOA.

Disclosures: Qing Yin, None

SUN-209
A Possible Case of Larsen Syndrome in a Young Man with Severe 
Kyphoscoliosis, Reduced Bone Mass and Valvular Heart Disease *cheng 
cheng1, kelly wentworth1, edward hsiao1, dolores shoback1, alekos theologis1. 
1UCSF, United States

Introduction:Filamin B (FLNB) is a member of the family of filamin proteins, which 
cross-links cytoskeletal elements to the cell membrane. FLNB plays a vital yet poorly un-
derstood part in skeletal development and bone defects are associated with mutations in 
FLNB. Larsen syndrome is due to missense mutations or deletions of the FLNB. Clinical 
features include facial malformations, large joint dislocations, dysmorphic vertebral bodies, 
and most consistently supernumerary ossifications. Earlier pediatric reports of this syndrome 
described cardiac manifestations.Case description: A 27-year old Egyptian male with self-re-
ported history of Larsen syndrome previously diagnosed in Egypt, complicated by congeni-
tal dislocations of both hips and knees, talipesequinovarus (with surgical repair), and aortic 
regurgitation, presented to our clinic for possible use of teriparatide to improve bone quality 
in the context of planned scoliosis surgical correction. Physical exam revealed short stature 
(54’’), frontal bossing but no depressed nasal bridge or cleft palate, spatula-like fingers, 
severe cervical and thoracic kyphoscoliosis, and diastolic murmur. Laboratory tests showed 
25-(OH)vitamin D level of 17 ng/mL (normal, 20-50), parathyroid hormone of 31.8 pg/mL 
(normal, 12-88), bone specific alkaline phosphatase of 10.3 mcg/L (normal, 8.4-29.3), and 
C-telopeptide of 655 pg/mL (normal, 87-1200). Imaging revealed severe kyphoscoliosis, 
dysmorphic vertebrae associated with cervical stenosis, and fusion of lower spine vertebral 
bodies. Dual energy xray absorptiometry showed bone mineral density in G/cm2(Z-score) of 
the spine, total hip, and femoral neck to be 0.540 (-5.0), 0.878 (-1.0) and 1.017 (+0.7). Hand 
xrays showed supernumerary ossifications of carpal bones bilaterally (see figure). Echocar-
diography confirmed moderate to severe aortic regurgitation.Conclusion:We report, to our 
knowledge, the first case of an adult male with suspected Larsen syndrome who presents 
with majority of clinical features described in the literature and also with moderate aortic re-
gurgitation, which is rare in adult cases. Genetic evaluation is in progress. The lack of family 
history of Larsen syndrome in our case suggests a potential rarer mode of transmission such 
as germline or somatic mosaicism reported in some cases. Our patient’s presentation under-
scores the complexity of FLNB related skeletal diseases and the need for further research to 
achieve better management of these patients.
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SUN-210
Successful Bisphosphonate Therapy for Vertebral Avascular Necrosis in an 
Adolescent with Sickle Cell Disease *Chelsey Grimbly1, Rose Girgis1, Aisha 
Bruce2, Jacob L Jaremko3. 1Division of Pediatric Endocrinology, Department 
of Pediatrics, University of Alberta, Canada, 2Ihope Division, section Pediatric 
Hematology, Department of Pediatrics, University of Alberta, Canada, 
3Department of Radiology, University of Alberta, Canada

Background: Avascular necrosis (AVN) is common in Sickle Cell Disease (SCD), typ-
ically involving the femoral and humeral head. AVN develops early in childhood and leads 
to joint collapse, chronic pain and disability, and often requires joint replacement in young 
adulthood. AVN is less commonly reported in the spine, with an incidence of 1-5%. There 
are no medical therapies for AVN in SCD despite the high burden of disease and there are 
no published reports of bisphosphonate therapy for AVN in SCD. This case describes an ad-
olescent with extensive avascular necrosis of the vertebral bodies. Bisphosphonate therapy 
improved his pain and promoted reshaping of the vertebral bodies. Case: An adolescent with 
HbSS sickle cell anemia was investigated for bone morbidity after a complicated history 
of sickle cell related bone disease. As a young child, he developed a spontaneous orbital 
hematoma requiring urgent neurosurgical decompression. He developed avascular necrosis 
of the humeral head at 8 years of age. By adolescence, he had chronic back pain and periodic 
vaso occlusive crises localized to the lumbar region. MRI of the thoracic spine demonstrated 
high signal in several spinous processes, consistent with avascular necrosis (Figure 1a) and 
spine XRay showed multiple vertebral body involvement with significant loss of vertebral 
height and endplate irregularity (Figure 1b).Zoledronic acid, an intravenous bisphosphonate, 
was initiated to maximize bone health. After 2 years of bisphosphonate therapy, the patient 
reported decreased pain and improved well-being. Imaging of the vertebral bodies showed 
stabilization of vertebral bodies with improved anterior and posterior height and less end 
plate irregularity, suggesting that reshaping and remodelling were underway (Figure 1c). 
Bisphosphonate infusions were complicated by acute phase reaction requiring blood cultures 
and IV antibiotics because of underlying asplenia secondary to SCD. He also had symptoms 
of hypocalcemia requiring oral calcium supplementation. Conclusion: Sickle Cell AVN de-
velops in childhood and there are no known effective medical therapies. In children with 
SCD and chronic back pain or recurrent vaso-occlusive crises localized to the back, consider 
avascular necrosis of the spine. Bisphosphonate is a potential therapy for arresting the pro-
gression of vertebral AVN in children with sickle cell disease.

Disclosures: Chelsey Grimbly, None

SUN-211
The first case of genetically confirmed adult hypophosphatasia in Korean 
population *Yeonhee Lee1, Namki Hong1, Yumie Rhee1. 1Department of Internal 
Medicine, Severance Hospital, Endocrine Research Institute, Yonsei University 
College of Medicine, Republic of Korea

IntroductionHypophosphatasia is a rare inherited disorder that features low serum al-
kaline phosphatase (ALP) activity. This condition is caused by mutation in the ALPL gene 
encodes the tissue-nonspecific isoenzyme of ALP (TNSALP), essential regulator of bone 
mineralization. TNSALP anchored to the cell membrane, where it degrades inorganic pyro-
phosphate (PPi) to inorganic phosphate (Pi). Defect of TNSALP results in accumulation of 
pyrophosphates in extracellular matrix which leads to inhibit hydroxyapatite crystal forma-
tion.Adult hypophosphatasia is always milder than pediatric form although its clinical spec-
trum is highly variable. For this reason, there could be many patients who are not properly 
diagnosed especially in adults. We present the first adult hypophosphatasia in Korean popu-
lation in male patient.Clinical CaseThis 48-year-old man was referred to Severance Hospital 
endocrinology center for recurrent lumbar vertebral compression fracture and osteoporosis 
in November 2018. Physical exam was unremarkable. He had no history of bone pain, gait 
disturbance, or poor muscle tone. He had several implants of teeth. Both of his parents had 
history of fracture. Brother and sister were diagnosed with osteoporosis at a relatively young 
age.Laboratory tests revealed consistent low ALP(26 IU/L, normal range 52-133 IU/L), nor-
mal calcium, normal phosphate, normal parathyroid hormone, and normal 25-hydroxyvita-
min D. Bone mineral density measured by dual energy x-ray absorptiometry showed below 
the expected range for age[Lumbar spine Z-score -2.0, femur neck Z-score -2.0]. The cause 
of recent 2 vertebral compression fractures was uncertain despite low ALP. Thus, targeted 
NGS was performed and we identified mutation of c.1559del in ALPL gene.We diagnosed 
adult hypophosphatasia in November 2018 and gived teriparatide as 20 μg SQ injections 
daily.ConclusionWith technological advancements in genomics, the diagnostic approach to 
endocrine disorders have been changed. The use of clinical molecular diagnostics is ex-
panded to detect rare and complex endocrine conditions. Targeted NGS analyzes known 
causative genes with well-crafted panels. Targeted NGS provides diagnostic clues for early 
detection and treatment more fast and cost-effectively.The subtle and mild manifestation of 
adult hypophosphatasia could lead to wrong diagnosis and management. Thus fragile bone 
with low ALP is a first clinical hint, then genetic confirmation directs to the right diagnosis.

Disclosures: Yeonhee Lee, None

SUN-212
Variability of Bone Disease in HIV Patients: A Case Series *Amita Maibam1, 
Madhumathi Rao1, Florence Lima1, Marie Monier Faugere1, Alice Thornton1, 
Hartmut Malluche 1. 1University of Kentucky , United States

Background Patients with Human Immunodeficiency Virus (HIV) disease have over 
twice the likelihood of osteoporosis/osteopenia and fragility fractures. Bone disease in pa-
tients with HIV is multifactorial, including effects of the virus as well as antiretroviral thera-
py (ART). To our knowledge, there are no reports describing bone histopathology in the HIV 
infected population in an era of highly potent ART. Apart from a case report of a patient with 
osteomalacia, there is a single histomorphometric study before the ART era in patients with 
preserved bone density that reported decreased bone turnover related to the effect of HIV 
infection. This study reports bone biopsy findings in HIV patients referred for low BMD 
with or without fractures, and their clinical and laboratory correlations.Clinical CaseNine 
patients, five males and four females, age ranging from 36 to 59 years underwent complete 
evaluation of bone disease. Dual-energy X-ray absorptiometry showed osteoporosis in seven 
and osteopenia in two patients. Two patients had hypogonadism, three had hypophosphate-
mia, six were on tenofovir disoproxil fumarate (TDF), five patients had prior bisphosphonate 
therapy, five patients had mild chronic kidney disease (CKD), and one patient was already on 
anabolic therapy. Six patients had good HIV control at the time of biopsy (data not available 
for three patients). Serum calcium, vitamin D, and PTH were unremarkable.Bone biopsies 
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after double tetracycline labeling, were performed to assess volume, turnover and miner-
alization and help plan further management. All patients had a decrease in bone volume 
compared to age matched normal controls; five of them (56%) had low and four (44%) had 
high bone turnover. Additional changes of severe osteomalacia were seen in two patients 
(22%). ConclusionThe described findings in patients with HIV demonstrate a variety of 
abnormalities in bone histology presenting a diagnostic challenge. Detailed work-up should 
be undertaken before instituting specific therapy for bone disease as anti-resorptive therapy 
may not be the optimal first line treatment for all HIV patients with bone loss. Testing should 
include evaluation for coexisting CKD and renal phosphate losses, consideration of ART 
agents being used with conversion of TDF to Tenofovir Alafenamide where appropriate and 
prior bisphosphonate use.

Disclosures: Amita Maibam, None

SUN-213
Use of Zoledronic Acid for management of Sclerosing Osteomyelitis of the 
Mandible *Isabel Marcano1, Hilary Whitlatch2. 1University of Maryland Medical 
Center , United States, 2University of Maryland Medical Center, United States

Background: Sclerosing osteomyelitis of the mandible is a rare disease characterized 
by chronic nonsuppurative inflammation of the mandible. Clinically, this results in recurrent 
pain, swelling and trismus. Treatment with antibiotics, NSAIDS, corticosteroids, hyperbaric 
oxygen and surgical decortication have shown limited efficacy. Prior case reports/small case 
series have documented the use of bisphosphonates for treatment of refractory cases, with 
the majority of reports to date citing use of pamidronate. We present a case of a patient with 
sclerosing osteomyelitis who was successfully treated with zoledronic acid.Clinical Case: 
A 63-year old woman presented for evaluation of recurrent right jaw pain and swelling. In 
2010, a right lower wisdom tooth was removed, followed by a second right lower molar 
extraction. Every 3-5 months thereafter, she would have episodes of intense mandibular pain 
and swelling which would respond to courses of amoxicillin. In 2014, symptoms no longer 
responded to antibiotics, and she received several courses of prednisone. In May of 2017, 
an MRI raised concerned for chronic osteomyelitis, and she was treated with 6 weeks of IV 
antibiotics. Since then, she had flares every 2 months, all responding to steroid tapers. In 
August of 2018, she was evaluated by an oral and maxillofacial surgeon. A Panorex showed 
sclerosis of the right ramus. She had a bone biopsy, which showed fibromembranous tissue 
without neutrophilic infiltrates. Aseptic chronic sclerosing osteomyelitis was diagnosed. She 
denied a history of acne, psoriasis or hidradenitis. In October of 2018, she was seen in 
our metabolic bone clinic. A facial CT showed sclerosis and thickening of the majority of 
the right mandible with some lytic areas, consistent with chronic osteomyelitis. Laboratory 
evaluation revealed C-telopeptide 1205 (ref 104-1008 pg/mL), Vitamin D-25 36 (ref 30-100 
ng/ml), GFR > 60 mL/min/1.73 m2 ( ref. > 60 mL/min/1.73 m2). On December of 2018 she 
received an infusion of 5 mg IV zoledronic acid. Within days of the infusion her mandibular 
pain began improving, with near complete resolution within 3 weeks.Conclusion: Although 
larger, long-term studies are needed, our case suggests zoledronic acid is a promising treat-
ment for patients with sclerosing osteomyelitis refractory to conventional treatment.

Disclosures: Isabel Marcano, None

SUN-214
Diagnosis of Genetic Odontohypophosphatasia in an Adult *Eli Miller1, Amy 
Iwamaye1, Glenn Gerhard2, Rajesh Jain2. 1Temple University Hospital, United 
States, 2Lewis Katz School of Medicine at Temple University, United States

Introduction:Hypophosphatasia (HPP) is a rare genetic disorder due to mutations in 
the tissue non-specific alkaline phosphatase (ALPL) gene, causing undermineralization of 
bones and teeth. It presents throughout the life cycle, with severity ranging from lethal in 
infants to asymptomatic in adults and can manifest as isolated dental findings (odontohy-
pophosphatasia). Clinical manifestations depend on residual enzyme function, making the 
location and impact of the mutation relevant to phenotype. Here, we present a patient with 
biochemical evidence of HPP, with a novel mutation in the ALPL gene, and dental symp-
toms.Case Presentation:A 50 year old female, with a past medical history of migraines and 
left tibia bone tumor (benign), presented for evaluation of persistent hyperphosphatemia 
(4.8-5.2, reference: 2.4-4.5 mg/dl). She denied fractures, musculoskeletal pain, or early loss 
of teeth, but reported a history of gum loss and root canal procedures in each of her first three 
decades. She denied any significant family history. Renal function, calcium, magnesium, and 
PTH were normal. Persistently low alkaline phosphatase levels (26-33, reference: 39-117 
IU/L) and elevated Vitamin B6 (68.2, reference: 2.0-32.8 ug/L) were found. A DEXA scan 
demonstrated osteopenia and renal ultrasound and ophthalmologic exam were normal. Ge-
netic testing via ALPL gene sequencing showed heterozygosity for a previously unreported 
sequence variant: c.1028G>A resulting in the amino acid (AA) substitution p.Gly343Glu. 
Prediction tools PolyPhen-2 and SIFT predict this AA change to be “probably damaging” 
and “tolerated” respectively. The Gly was conserved across 97/100 vertebrate species and 
appears to be located in a turn between two alpha helices. The low allele frequency, high 
evolutionary conservation, and in silico structural predictions support a genetic basis for 
the patient’s findings.Discussion:There are > 350 mutations of the ALPL gene associated 
with HPP, leading to a wide spectrum of disease. This case illustrates that potential mild 
dental presentations for HPP may be largely unrecognized without biochemical and genetic 
evaluation. Enzyme replacement therapy with asfotase alfa is currently approved in infantile 
and juvenile-onset forms of HPP. Proper indications for the use of this agent in adults are not 

clear but may include debilitating musculoskeletal pain, osteoporosis, or nephrocalcinosis. 
Whether such therapy may impact the course of dental disease is not clear.

Disclosures: Eli Miller, None

SUN-215
Clinical Case of low calcium intake combined with pregnancy and lactation 
leads to low bone mineral density and fracture. *Kristi Tough DeSapri1. 
1Northwestern University , United States

36 year-old G2P2 presents with RUQ pain for 3 days. She cannot recall an inciting 
incident. Pain is 3/10 dull exacerbated by trunk rotation, and unrelated to food or breathing. 
She had bronchitis 1 month ago. She is 8 months postpartum and exclusively nursing her 
second baby. Her last menstrual period was 2 years ago. She walks for exercise, and does not 
drink alcohol or smoke. On physical exam, BMI is 20. She is tender over right anterior ribs. 
Heart and lungs are clear. Abdominal exam is normal. PA/lateral chest X-rays ordered reveal 
an acute, non-displaced 9thrib fracture (no evidence of pneumothorax.) Further history re-
veals dietary calcium avoidance during her 1st pregnancy due to nausea. Then she went on 
an elimination diet to remove dairy and soy as advised by a pediatrician when her baby was 
colicky. She continued on this diet for 1 year, at which time she was pregnant again. With 
her second child she limited dairy intake again. Throughout she took a PNV comprised of 
200 mg elemental calcium. Prior to pregnancies her diet had no calcium limitations. She un-
derwent evaluation for secondary causes of bone loss. Her 25-hydroxy vitamin D was low: 
13 ng/ml (20- 50 ng/ml) Serum calcium was normal: 9.2 mg/dl (8.5-10.3 mg/dl). Her CMP 
including LFTs, creatinine, phosphorus and magnesium, celiac testing, PTH, and TSH were 
normal. 24 hour urine calcium collection was 100 mg /day (100-250 mg/day) consistent 
with low calcium intake. Her bone mineral density with DXA revealed Z- scores of -2.0 at 
spine and -1.3 at left hip. These Z-scores are lower than expected for age, sex and ethnici-
ty matched women. T-scores were correctly not reported given her pre-menopausal status. 
Medicines compatible with nursing were recommended for her rib pain. Vitamin D deficien-
cy was treated with 50,000 IU D3 weekly for 8 weeks. Thereafter the IOM recommends 
600 IU daily for pregnant and lactating women age 19-50, with an upper limit of 4,000 IU 
daily. After review of non- dairy sources of calcium, 2-3 sources were advised to total RDA 
of 1000 mg. (2) She started 500 mg calcium supplement with magnesium to prevent con-
stipation. At follow up 4 months later, her vitamin D was 30 ng/ml and 24 hr urine calcium 
was 150 mg/day. Her rib pain resolved, she completed nursing and continued on additional 
calcium intake. She started on an oral contraceptive pill but may consider another pregnancy. 
In summary, this is a premenopausal woman with lactational amenorrhea, combined with 
low dietary calcium intake who sustained a rib fracture (from minimal trauma such as bend-
ing or coughing.) Her diagnostic work up revealed low Z-scores, very low vitamin D levels 
combined with hypocalciuria. After 4 months, lab values improved with high dose vitamin 
D, calcium supplementation and correction of dietary calcium intake. Our treatment plan is 
to repeat DXA, 25-hydroxy vitamin D, CMP and 24-hr urine calcium in 1 year, or early if 
she sustains another clinical fracture.

Disclosures: Kristi Tough DeSapri, None

SUN-216
Persistent elevation of markers of bone resorption in a patient who developed 
multiple spontaneous vertebral fractures two months after a missed dose of 
Denosumab *Sikarin Upala1, Sonaina Imtiaz1, Tamara Vokes1. 1University of 
Chicago, United States

Introduction:Denosumab is a potent anti-resorptive agent effective in preventing frac-
ture in patients with osteoporosis. However, discontinuation of denosumab results in bone 
loss and several cases of spontaneous new vertebral fractures have been reported. There is 
little information on the clinical course and bone biomarkers in patient who receives deno-
sumab more than 6 months after prior dose. We described changes in markers of bone turn-
over in an elderly woman who developed multiple vertebral fractures 8 months after the last 
dose of denosumab.Clinical Case:An 81-year-old woman developed sudden onset of back 
pain and was found to have vertebral fractures at L4, L3, L2, T12 and T11. She had been on 
denosumab every 6 months for 7 years. She had no prior history of any fractures and had not 
received bisphosphonates prior to initiating denosumab. At the time of her last denosumab 
dose 8 months earlier, her T-scores were -2.3 at the lumbar spine, -2.7 at the femoral neck 
and -2.0 at the total hip.At the time of her presentation with the new vertebral fractures, a 
marker of bone resorption, serum c-telopeptide (CTx) was remarkably elevated at 1909 pg/
ml (104-1008), serum calcium was elevated at 11.5 mg/dl (8.4-10.2), and intact PTH low 
at 25 pg/ml (15- 75), likely due to high rate of bone resorption resulting in hypercalcemia. 
Denosumab was administered and 11 days after the administration, hypercalcemia resolved 
(Calcium 9.2 mg/dl, PTH 167 pg/ml) but CTx remained elevated at 601 pg/ml. This eleva-
tion persisted despite the administration of the second dose of denosumab 6 months later. At 
12 months after the fractures, and after 2 doses of denosumab, CTx was 665 pg/dl while the 
markers of bone formation Procollagen type I N-terminal propeptide (P1NP) and osteocalcin 
were suppressed at 15 mcg/l (16-96) and 7.6 ng/l (8-38), respectively. Despite that, BMD 
had increased by 9.9% at lumbar spine and 3.2% at total hip.Conclusion:This case highlights 
the need for awareness that delaying denosumab treatment by even 2 months can lead to 
spontaneous vertebral fractures in a patient with no prior fractures. The novel finding is the 
persistent elevation in CTx, a marker of bone resorption despite the administration of 2 doses 
of denosumab after the fractures. Furthermore, the finding of suppressed markers of bone 
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formation 1 year after the fractures suggests unfavorable uncoupling of bone formation and 
resorption which warrants further investigation.

Disclosures: Sikarin Upala, None

SUN-217
Scurvy: A Largely Forgotten, Yet Still Relevant Cause of Musculoskeletal 
Disease in Children *David R Weber1, Inna Hughes1, Apeksha Chaturvedi1, 
Leeann Habben1, Natasha O’Malley1, Homaira Rahimi1, Geoffrey A Weinberg1. 
1Golisano Children’s Hospital, University of Rochester, United States

Introduction: Vitamin C is a critical regulator of skeletal metabolism. It promotes colla-
gen production and the differentiation of chondrocytes and osteoblasts. Deficiency (scurvy) 
leads to impaired endochondral ossification, periosteal hemorrhage, and fracture. Scurvy is 
generally considered a historical disease confined to periods of famine or circumstances lim-
iting access to fruits/vegetables. We describe recent cases of scurvy in a medically complex 
child on a ketogenic diet and in an otherwise healthy child with avoidant/restrictive food 
intake.Case Reports: (1): A 12-year-old non-verbal, non-ambulatory female and refractory 
epilepsy presented with acute onset of L knee swelling. Initial radiographs noted osteopenia. 
Laboratory studies revealed normocytic anemia (hematocrit 29%) and elevated sedimen-
tation rate (53 mm/hr). MRI showed joint effusion, gelatinous conversion of marrow, and 
physeal irregularities. Joint aspiration yielded culture-negative bloody fluid. Symptoms did 
not improve with antibiotics. Her health deteriorated over two months to include transfusion 
dependent anemia, contralateral knee swelling, and epiphysiolysis. Ultimately a diagnosis 
of scurvy (serum vitamin C < 5µmol/L; normal 23-114) was made. Her blenderized keto-
genic diet was determined to provide only 73% of RDA for vitamin C. We speculate that 
vitamin C absorption was further impaired by bicarbonate administration (for acidosis) and 
bouts of bacterial overgrowth. (2): A previously healthy 5-year-old male presented with R 
knee pain and limp of one-month duration after a fall. Initial radiographs were unremark-
able. Laboratory studies showed mild microcytic anemia (hematocrit 33%) and elevated 
sedimentation rate (17 mm/hr). MRI revealed widening of the distal femoral growth plate 
and muscle edema. Given history, physeal fracture was assumed and treated with casting/
immobilization. Symptoms worsened over three months, spreading to the contralateral knee, 
and limiting ambulation. Follow up MRI revealed BL metaphyseal sclerosis of the distal 
femurs and L metaphyseal cortical fracture with subperiosteal fluid collection. Scurvy was 
confirmed by serum vitamin C <5 µmol/L. Dietary history revealed long-standing avoidant/
restrictive eating disorder with minimal intake of fruits/vegetables and no supplements. In 
both cases, symptoms rapidly improved with vitamin C supplementation.Conclusion: Chil-
dren with medically or behaviorally restricted diets can develop scurvy. Vitamin C status 
should be assessed when musculoskeletal presentation is atypical for fracture, arthritis, or 
infection. A complete dietary history that extends beyond calcium and vitamin D should be 
performed early in the evaluation and may hasten diagnosis. MRI may be a useful modality 
to detect early changes of scurvy including metaphyseal sclerosis, physeal irregularity and 
subperiosteal hemorrhage.

Disclosures: David R Weber, None

SUN-218
Severe Hypercalcemia as Manifestation of Large Granular Lymphocytic 
Leukemia *Keren Zhou1, Allison Winter1, Matt E. Kalaycio1, Susan E. 
Williams1. 1Cleveland Clinic, United States

BackgroundLarge granular lymphocytic (LGL) leukemia is not a known cause of hy-
percalcemia.Clinical CaseA 61-year old female patient initially presented with hypercal-
cemia to 10.5 mg/dL (ref range 8.6-10.0 mg/dL) in November 2016. She had history of 
nephrolithiasis leading to hydronephrosis requiring lithotripsy and stents while the etiology 
remained elusive. At baseline, her GFR was >60 and there was no evidence for chronic 
kidney disease. Her only symptom at discovery of hypercalcemia was unintentional weight 
loss of 10 lb. She was euthyroid and her parathyroid hormone (PTH) level was 9 pg/mL (ref 
range 15-65 pg/mL), consistent with a parathyroid independent etiology. Her 25-OH and 
1,25-OH Vitamin D levels were normal. Age appropriate cancer screening was unrevealing. 
Thrombocytopenia and anemia were identified by routine complete blood counts and periph-
eral smear revealed increased number of LGLs. Flow cytometry showed a spike in the VB 8 
region, T cell clonality, and an elevated absolute LGL level of 1.66 K/mL (ref range 0.2–0.4 
K/mL) . Bone marrow biopsy subsequently confirmed LGL leukemia. In May 2017, she was 
asymptomatic and monitoring of her blood counts was recommended. For several months 
the calcium (Ca) level ranged between normal at 9.4 to 10.6 mg/dL. She was briefly on hy-
drochlorothiazide to reduce calciuresis leading to a Ca of 12.6 ng/dL, which normalized after 
discontinuation.Starting in May 2018, she experienced polyuria, polydipsia, weight loss and 
worsening confusion. This escalated to an admission for altered mentation in July 2018 with 
Ca level of 13.4 mg/dL and ionized Ca level of 1.73 mmol/L (ref range 1.08-1.3) associated 
with AKI. Her PTH was low normal 26 pg/mL, but her PTH related peptide was elevated to 
4.2 pmol/L (ref range 0-3.4 pmol/L). After hydration and IV zoledronic acid 4 mg, her AKI 
and Ca level improved. However, she was readmitted October 2018 with Ca 14.1 mg/dL. 
PET scan was normal. She received hydration and IV pamidronate 30 mg followed 5 days 
after discharge by SQ denosumab 120 mg and then another dose in mid-November 2018 for 
persistent hypercalcemia. During this time, she was started on treatment for LGL leukemia 
with cyclophosphamide in mid-November 2018, but was switched to methotrexate because 
of low blood counts. After starting anti-leukemic therapy without additional Ca lowering 

therapy, her Ca level normalized in February 2019 to 10 mg/dL and remains well controlled.
ConclusionLGL leukemia is an indolent hematologic malignancy not known to cause hyper-
calcemia. To our knowledge, this represents the first case of LGL leukemia causing severe 
hypercalcemia.

Disclosures: Keren Zhou, None

SUN-225
O-glycosylation a Novel Post-Translational Modification of Osteocalcin 
Increases its Half-life In Vivo *Omar Al Rifai1, Catherine Julien1, Denis 
Faubert1, Mathieu Ferron1, Yoshiki Narimatsu2, Henrik Clausen2. 1Institut 
de Recherches Cliniques de Montréal, Canada, 2Department of Cellular and 
Molecular Medicine, Copenhagen Center for Glycomics and University of 
Copenhagen, Denmark

Osteocalcin (OCN) is a hormone secreted specifically by osteoblasts, which favors in-
sulin secretion and insulin sensitivity, and prevent sarcopenia and age-related memory loss. 
OCN functions are regulated by at least two post-translational modifications (PTMs): OCN 
carboxylation by the gamma-carboxylase inhibits its function, while in contrast, pro-OCN 
processing by the proprotein convertase furin is required for its maturation. Interestingly, we 
noticed that throughout lifespan, mice have 5- to 10-fold higher circulating level of OCN 
than humans. Based on this observation and other preliminary data, we hypothesize that an 
additional species-specific PTM is involved in the regulation of OCN circulating levels. 
To identify this PTM mouse OCN (mOCN) was immunoprecipitated from bone extracts 
and characterized by reverse phase HPLC followed by mass spectrometry and tandem mass 
spectrometry. These “top-down” proteomics analyses revealed that mOCN is subjected 
to O-glycosylation. Using cell-based and biochemical assays we confirmed that mOCN 
is O-glycosylated in vitro and in vivo, while site-directed mutagenesis identified a single 
N-terminal serine (Ser) residue as the O-glycosylation site in mOCN. We next examined 
whether O-glycosylation regulates other mOCN PTMs and investigated the requirement of 
O-glycosylation for mOCN function in vivo. Pharmacological inhibition of mOCN O-gly-
cosylation, processing or gamma-carboxylation in osteoblast cultures revealed that O-glyco-
sylation occurs independently of the other mOCN PTMs. However, we found that O-glyco-
sylation increase mOCN half-life in plasma ex vivo as well as in vivo in mice. Surprisingly, 
the O-glycosylated Ser residue in mOCN corresponds to a tyrosine (Tyr) in human OCN 
(hOCN), and cell-based assays indicate that hOCN is indeed not O-glycosylated. Converse-
ly, mutation of this Tyr to a Ser residue is sufficient to induce O-glycosylation of hOCN. 
Finally, O-glycosylated hOCN has increased half-life in plasma compare to native hOCN. 
Together these results uncover a novel species-specific PTM of OCN that may explain why 
mice have higher circulating level of this hormone than humans. In addition, we establish 
that a single amino acid change can confer to hOCN a longer half-life through its O-glyco-
sylation, bearing important implications for the use of OCN in therapeutic applications for 
human diseases such as diabetes, age-related memory loss and sarcopenia.

Disclosures: Omar Al Rifai, None

SUN-226
Sympathetic inhibition prevents but high fat, high protein diet causes bone 
loss during cold exposure in young C57BL/6J mice *Amy Robbins1, Christina 
Tom1, Rebecca Tutino1, Miranda Cosman1, Taylor Spencer1, Cleo Moursi1, 
Rachel Hurwitz1, Maureen Devlin2. 1University of Michigan, United States, 
2UNIVERSITY OF MICHIGAN, United States

Cold stress upregulates the sympathetic nervous system (SNS), causing bone loss via 
osteoblast beta-adrenergic receptors. SNS activation also increases nonshivering thermo-
genesis (NST) in brown adipose tissue (BAT), which raises body temperature but is ener-
getically costly. The goal of this study was to understand how interactions of sympathetic 
tone, NST, and diet mediate skeletal effects of cold exposure. We hypothesized that skeletal 
acquisition in cold-housed mice would increase with 1) SNS inhibition or 2) a high fat, high 
protein diet providing calories for NST. To test these hypotheses, we pair housed wildtype 
C57BL/6J male mice at 26C (thermoneutrality) and 16C (moderate cold stress) from 3-12 
wks of age. Mice were fed high fat, high protein (HFHP, 40% protein, 40% fat, 20% car-
bohydrate) or normal diet (N, 20% protein, 10% fat, 70% carbohydrate), with or without 
propranolol (PRO, 0.5 mg/ML) in drinking water. Outcomes at 12 wks of age included body 
mass, food intake, uncoupling protein (UCP1) expression in BAT, whole body bone mineral 
density (BMD, g/cm2) and percent body fat (%) via PIXImus, and cortical and trabecular 
bone architecture at the midshaft and distal femur via µCT. Results indicate that body mass 
did not differ in response to temperature or PRO, but 16C mice ate more and had lower body 
fat compared to 26C mice (p<0.05 for both). Mice at 16C had lower BMD vs. 26C mice 
(p<0.05), but 16C PRO mice did not. In 16C mice, distal femur trabecular bone volume frac-
tion (BV/TV, -37%) and connectivity density (Conn. D, -40%) and midshaft femur cortical 
thickness (BA/TA, -8%) were lower vs. 26C mice, despite twofold higher UCP1 expression 
(p<0.05 for all). In 16C PRO mice, trabecular and cortical bone acquisition did not differ 
vs. 26C mice, despite 78% lower UCP1 expression (p<0.05). PRO had no effect on bone or 
on UCP1 protein expression at 26C. HFHP diet increased body mass and body fat at 26C 
(p<0.05), but decreased trabecular BV/TV (-29 to -54%) and Conn.D (-47 to -135%) as well 
as cortical BA/TA (-7 to -10%) in all temperature and PRO groups vs. N diet (p<0.05 for 
all). These data show that sympathetic inhibition blunts cold-induced bone loss, but high 
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fat, high protein diet is deleterious to bone during cold exposure and at thermoneutrality. 
Thus sympathetic inhibition is sufficient to prevent cold-induced bone loss, but high fat, 
high protein diets do not protect against cold-induced bone loss, and may be detrimental to 
human bone health.

Disclosures: Amy Robbins, None

SUN-227
Measurement of Uncarboxylated Osteocalcin in Humans Using a Novel 
Immunoassay Reveals Association with Insulin Sensitivity and Diabetes 
*Julie Lacombe1, Omar Al Rifai1, Rémi Rabasa-Lhoret1, Mathieu Ferron1, Anne-
Frédérique Turcotte2, Claudia Gagnon2, André Carpentier3, Gerard Karsenty4. 
1IRCM, Canada, 2Université Laval, Canada, 3Université de Sherbrooke, Canada, 
4Columbia University Medical Center, United States

Background: Osteocalcin (OCN) is a bone-derived hormone involved in the regulation 
of glucose metabolism and other physiological processes. In serum, OCN exists both as a 
carboxylated and an uncarboxylated protein (ucOCN), and studies in rodents suggest that 
ucOCN is the active form of this hormone. However, evidences that this is also the case in 
humans are conflicting, in part because of the absence of a reliable assay to measure human 
ucOCN.Objective: To measure ucOCN in human serum and determine its correlation with 
markers of glucose metabolism and insulin sensitivity in human populations.Design, setting 
and subject: We established a new immunoassay measuring human ucOCN, and used it to 
determine the level of ucOCN in two cross-sectional cohort studies including overweight or 
obese subjects, with or without type 2 diabetes (T2D).Results: We developed new monoclo-
nal antibodies recognizing specifically the middle part of OCN only when uncarboxylated 
or the C-terminus of the protein. Using these antibodies, we established a novel Sandwich 
ELISA detecting circulating ucOCN levels ranging from 0.037 to 1800 ng/ml, without any 
cross-reactivity toward partially or fully carboxylated OCN. Confirming the specificity of 
the assay, levels of ucOCN were markedly elevated in patients receiving the anticoagulant 
warfarin, which blocks the carboxylation of OCN. In a cohort of non-diabetic, but over-
weight or obese postmenopausal women (n=131; BMI of ~32.4 kg/m2), circulating ucOCN 
correlated negatively with fasting glucose (P=0.04) and insulin resistance assessed by HO-
MA-IR (P=0.038), and positively with insulin sensitivity assessed by hyperinsulinemic-eu-
glycemic clamp (P=0.04) or insulin sensitivity index derived from oral glucose tolerance 
test (P=0.003). Of note, these parameters did not associate significantly with circulating 
undercarboxylated OCN measured with a commercially available ELISA kit. In a second 
cohort of severely obese patients (n=5 males; n=11 females; BMI of ~49.4 kg/m2), circu-
lating ucOCN was found to be ~40% lower in subjects with T2D compared to non-diabetic 
subjects (P=0.008). It also correlates negatively with fasting glucose (P=0.046) and HbA1c 
(P=0.02), and positively with the insulin disposition index (P=0.03), which reflects the β-cell 
capacity to adapt to insulin resistance.Conclusions: unOCN measured by our novel and more 
specific assay is associated with lower blood glucose and higher insulin sensitivity in hu-
mans.

Disclosures: Julie Lacombe, None

SUN-228
KLF10 is a novel regulator of TCA cycle metabolism and mediates skeletal 
muscle cell differentiation and function. *Malayannan Subramaniam1, 
Michael Emch1, Elizabeth Bruinsma1, Molly Nelson Holte1, John Hawse1, Malek 
Kammoun2, Sabine Bensamoun2. 1Mayo Clinic, United States, 2Université de 
Technologie de Compiègne, France

KLF10 is a member of the Krüppel-like family of transcription factors that is known 
to play important roles in homeostasis of the musculoskeletal system. KLF10 is highly ex-
pressed in skeletal muscle, yet little is known regarding its functions in this tissue. siR-
NA-mediated suppression of KLF10 in C2C12 myocyte precursor cells resulted in inhibition 
of myocyte differentiation and fusion as well as decreased mitochondrial numbers and ATP 
levels. RNAseq analysis identified altered expression of 504 and 612 genes following knock-
down of KLF10 in undifferentiated and differentiated C2C12 cells respectively. Differential-
ly expressed genes were associated with impaired MyoD signaling, calcium signaling, skel-
etal muscle contraction and skeletal muscle function pathways. Mass-spectrometry based 
metabolomics analyses revealed alterations in a number of critical metabolites involved in 
the TCA cycle including lactate, succinate, aspartate and isocitrate following suppression of 
KLF10, potentially explaining some of the defects observed with regard to ATP production 
in KFL10 depleted cells. To translate these findings in vivo, the impact of KLF10 knockout 
on slow and fast twitch muscles of mice was assessed. Electron microscopic analyses re-
vealed striking defects in skeletal muscle architecture including lack of I-bands, decreased 
mitochondrial numbers and changes in mitochondrial organization, size and shape. Interest-
ingly, these phenotypes were only observed in female animals. We also assessed the activity 
of specific respiratory chain complexes in situ using skeletal muscle fibers isolated from 
WT and KLF10 KO mice. These studies revealed a significant decrease in respiration rates 
for complexes I, II and IV in KLF10 KO mice compared to WT littermates. Histochemical 
analysis of critical muscle related enzymes revealed a nearly complete lack of succinate 
dehydrogenase activity in KLF10 KO muscle. This enzyme is responsible for conversion 
of succinate to fumarate and its decreased activity in KLF10 KO muscle correlates well 
with the accumulation of succinate observed following knockdown of KLF10 in C2C12 

cells. Phenotypically, treadmill studies revealed that female KLF10 KO mice, but not male 
mice, exhibit an early onset of exercise fatigue compared to WT controls. Taken together, 
these data implicate novel roles for KLF10 in regulating mitochondrial complex activity and 
function as well as skeletal muscle differentiation and metabolism.

Disclosures: Malayannan Subramaniam, None

SUN-229
Longitudinal Study of Obesity Effect on Bone and Marrow Adipose Tissue 
(MAT) in Skeletally-Mature Mice *Cody McGrath1, Buer Sen1, Zhihui 
Xie1, Guniz Bas1, Janet Rubin1, Maya Styner1, Gunes Uzer2, Xiaopeng Zong3, 
Samuel W. Reid4, Martin Styner5. 1Division of Endocrinology and Metabolism, 
Department of Medicine, UNC-Chapel Hill, United States, 2Mechanical and 
Biomedical Engineering Boise State University, United States, 3Biomedical 
Research Imaging Center, University of North Carolina, United States, 4School 
of Medicine, University of North Carolina, United States, 5Department of 
Computer Science and Psychiatry, University of North Carolina, United States

The longitudinal effect of diet-induced obesity (DIO) on bone mass is uncertain; prior 
studies showed no effect on bone1versus a decrement2, where dietary intervention occurred 
prior to skeletal maturity. We aimed to quantify the longitudinal effect of DIO on bone and 
marrow adipose tissue (MAT) in skeletally-mature mice. Twelve-week-old female B6 mice 
were analyzed after initiation of low-fat diet, LFD (10% fat calories) vs. DIO (45% fat 
calories) at baseline age 12 wk (N=10) and the following time points after dietary interven-
tion: age 15 wk (N=10 for LFD , N=10 for DIO) , age 18 wk (N=10 LFD , N=10 for DIO) 
and age 24 wk (N=10 LFD , N=10 DIO). Tibial microarchitecture was analyzed via µCT; 
volumetric MAT was assayed via 9.4T MRI3 relative to bone volume; adipocyte size and 
number were quantified via static histomorphometry; and qPCR was applied for analyses of 
fat markers in the tibia. We found that trabecular BV/TV peaked at 18 wk vs baseline (LFD 
+ 13% p=0.06; DIO + 6% p=ns) (Fig 1). As projected based on recognized aging declines4, 
at age 24 wk BV/TV declined vs. baseline (- 33% in LFD p<0.001 -17% in DIO, p<0.001). 
Notably, between dietary groups, there was no significant difference. The pMOI was at its 
minimum at 18 wk (-17% LFD, -14% DIO), and returned to baseline level at 24 wk, but did 
not differ between dietary groups. The lipid droplet marker aP2 increased in bone by 164% 
(p<0.01) in 18 wk DIO vs. baseline. Total femoral MAT/BV as well as other regional MAT 
measures, most notably in the distal metaphysis, increased in DIO compared to LFD at 24 
wk (p<0.05), with other time points analyses forthcoming. Histologic analysis verified an 
increase in marrow adipocytes at 18 and 24 wk in DIO vs. LFD (Fig 2). The increase in mar-
row adipocytes associates with timing of increased trabecular bone volume fraction via µCT. 
This work indicates that diet induced obesity, initiated after skeletal maturity in female mice, 
fails to attenuate bone mass, despite significant increase in marrow adiposity and increase in 
fat marker expression in bone.

Disclosures: Cody McGrath, None



209

 ASBMR 2019 Annual Meeting SUN-246

Su
nd

ay
 P

os
te

rs

SUN-243
Genome-Wide Association Study Reveals Meteorin-like as a Novel Regulator 
of Whole Bone Strength *Douglas Adams1, Cheryl Ackert-Bicknell1, Olivia 
Hart2, Apurva Chitre3, Oksana Polesskaya3, Abraham Palmer3. 1University of 
Colorado, United States, 2University of Connecticut, United States, 3University 
of California - San Diego, United States

Fragility fractures associated with age-related bone loss alter quality of life substantial-
ly and increase risk of mortality. Bone mineral density (BMD) is a highly heritable trait and 
multiple genome wide association studies (GWAS) in humans have identified hundreds of 
loci for this phenotype. However, BMD captures only 50% of fracture resistance, suggesting 
that there are aspects of bone strength not captured by BMD. The goal of this work is to iden-
tify genes that regulate skeletal strength. Femurs from 880 male and female Heterogeneous 
Stock (HS) rats comprising two cohorts of 8-14 and 27-30 weeks of age were subjected to 
mechanical flexure strength tests. Phenotypic traits defining femur strength, stiffness, and 
yielding (bending without breaking) were measured and used for a GWAS. Specifically, 
genotypes were obtained using the genotyping-by-sequencing (GBS) approach and the Ge-
nome-wide Efficient Mixed Model Association (GEMMA) algorithm was used for genetic 
mapping. In short, this algorithm was used to conduct marker association by fitting a univar-
iate linear mixed model with age as a covariate, and using the leave-one-chromosome-out 
method to avoid proximal contamination. We identified highly significant loci for whole 
bone strength in a 27 kb interval on distal Chr 10 with a peak at 110.98 Mb, and within a 
broader 1.7 Mb interval on proximal Chr 16 with a peak at 4.43 Mb. The confidence interval 
for the Chr 10 locus was narrow and contained a single protein coding gene: Meteorin-like 
(Metrnl). While not fully characterized, the METRNL protein is known to be secreted and 
influences glucose homeostasis and has anti-inflammatory properties. In bone, this gene is 
highly expressed in both osteoblasts and osteoclasts and may function to inhibit osteoblast 
differentiation, making this gene an attractive candidate as a regulator of bone strength. 
These preliminary mapping data show the utility of this HS rat population for high resolution 
genetic mapping of phenotypes that cannot be captured outside of model organism studies. 
This study will be expanded to 2,500 HS rats to increaser mapping power, and we will be 
incorporating phenotypic trait data defining bone matrix composition and tissue mechanical 
integrity in addition to whole bone strength. Collectively, these traits capture hierarchical 
skeletal strength as a product of bone size, architecture, and matrix integrity and will provide 
the first comprehensive GWAS of bone quality.

Disclosures: Douglas Adams, None

SUN-244
Identifying pleotropic SNPs associated with femoral neck BMD and heel 
BMD estimated by quantitative ultrasound *Pei He1, Xiang-He Meng2, 
Xu Lin3, Ri-Li Jiang4, Hong-Wen Deng4. 1School of Public Health, Medical 
College of Soochow University, China, 2College of Life Sciences, Hunan 
Normal University, China, 3Southern Medical University, China, 4Department of 
Biostatistics and Bioinformatics, Tulane University School of Public Health and 
Tropical Medicine, United States

Genome-wide association studies (GWASs) have been widely used to identify genetic 
variants associated with risk factor of osteoporosis fracture. However, the genetic variants to 
date can only explain a small percentage of the heritability of traits. GWASs may still lack 
the sufficient power to detect the majority of genetic variants with small to modest effect 
size, which may truly influence the phenotype. This study aims to identify novel genetic loci 
associated with femoral neck (FNK) BMD and quantitative ultrasound of the heel calcaneus 
estimated BMD (eBMD), as well as to detect shared/causal variants for these two traits. We 
utilized a genetic pleiotropic conditional false discovery rate (cFDR) method to detect novel 
loci associated with eBMD and FNK BMD using the summary statistics from two GWAS 
meta-analyses of these two traits. Colocalisation method was applied to disentangle shared 
causal variants between eBMD and FNK BMD. Mendelian randomization (MR) analysis 
was used to address the causal relationship between eBMD/FNK BMD and fracture using 
publicly-available GWAS datasets. We identified 49,389, 849 and 831 SNPs (cFDR<0.05) 
associated with eBMD, FNK BMD and both eBMD and FNK BMD, respectively. We also 
identified 37 genomic regions where there is a SNP that influences both eBMD and FNK 
BMD. Of these 37 genomic regions, 35 contained pleiotropic SNPs that were identified to 
be associated with both eBMD and FNK BMD by cFDR method. We demonstrated causal 
effect of FNK BMD/eBMD on fracture. The novel variants we identified may contribute to 
the proportion of variance explained for each trait. These observations may provide novel 
insights into genetic mechanisms underline osteoporosis fracture.

Disclosures: Pei He, None

SUN-245
Metabolites Associated with Bone Mineral Density in Chinese Women during 
Menopause Transition and Beyond *Rui Gong1, Xu Lin1, Kuan-Jui Su2, Qing 
Tian2, Jonathan Greenbaum2, Qi Zhao3, Fengye Lyu4, Hongmei Xiao5, Jie Shen6, 
Hong-Wen Deng7. 1Department of Endocrinology and Metabolism, The 3rd 
Affiliated hospital of Southern Medical University Southern Medical University, 
China, 2Tulane Center of Bioinformatics and Genomics, Department of Global 
Biostatistics and Data Science, Tulane University School of Public Health and 
Tropical Medicine, United States, 3Department of Preventive Medicine, College 
of Medicine, University of Tennessee Health Science Center, United States, 
4LC-Bio Technologies (Hangzhou) CO.LTD, China, 5School of Basic Medical 
Science, Central South University, China, 6Department of Endocrinology and 
Metabolism, The 3rd Affiliated hospital of Southern Medical University Southern 
Medical University, China, 7Tulane Center of Bioinformatics and Genomics, 
Department of Global Biostatistics and Data Science, United States

Abstract: Background: Along with increases in bone resorption, there is a rapid phase 
of bone loss during the menopause transition, in 3 years around the final menstrual period 
(FMP). This study aims to reveal changes in endogenous metabolite-associated bone resorp-
tion and bone formation disorders in the period of the menopause transition and beyond. 
Methods: A total of 509 south Chinese women aged 41 to 64 years, during menopause tran-
sition and after menopause but less than three years, were enrolled. The serum metabolites 
were tested using a liquid chromatography-mass spectrometry (LC-MS) method. The partial 
least-squares (PLS) regression method and Linear regression models were applied, respec-
tively, to identify significant metabolites with the variation of total hip BMD. Results: We 
identified a total of 5876 features using the LC-MS metabolomics platform. Three thousand 
seventy-five of them passed quality control and have been annotated by MS1 and MS/MS. In 
the PLS model, a total of 18 metabolites(VIP values >2.0) were considered essential for the 
variation for BMD. In the individual metabolite analysis, ten metabolites were significantly 
(FDR q-values <=0.05) associated with BMD. Three metabolites (2-Methyl-3-hydroxybu-
tyrate, caprylic acid, Uric acid) were significantly associated with BMD in two models(VIP 
values >1.0 and P value<0.05). Conclusion: Our study provides a metabolic profile associat-
ed with the osteoporosis progression in menopausal transitions and postmenopausal Chinese 
women. Our research suggests the metabolites associated metabolism of lipids are essential 
to BMD in the period of the menopause transition

Disclosures: Rui Gong, None

SUN-246
A Biorepository for Genomic Inquiry within the Shriners Hospitals for 
Children *Gary S Gottesman1, Anxhela G Gustafson1, Vinieth N Bijanki1, 
Shannon Terkoski1, Tristin Morse1, Fan Zhang1, Marc Lalande1, Kamran 
Shazand1. 1Shriners Hospitals for Children, United States

Shriners Hospitals for Children (SHC) is an international health care system of 22 
facilities dedicated to providing specialty pediatric care, regardless of ability to pay, for 
orthopedic conditions, burns, spinal cord injuries, cleft lip and palate, cerebral palsy and 
metabolic bone disease. SHC has established a Genomics Institute to foster precision med-
icine research by creating a biorepository. As the SHC Genomics Institute’s first project, 
saliva samples will be collected from SHC patients, ages 4 through 17 years, and where 
possible, from biologic parents for trio analysis. Our goal is to build an extensive genetic 
and clinical database from a large and diverse pediatric population. According to the March 
of Dimes, the cause of 70 percent of birth defects remains unknown, with disorders varying 
from mild to life-threatening, and we hope to understand the underlying biochemical and 
molecular mechanisms of tissue development, homeostasis and repair as an integral part 
of our healthcare mission. Our study’s goals are to perform molecular analyses aiming to 
discern the genetic bases of conditions affecting our patients, identify and investigate clin-
ically relevant mutations and genetic modifiers, whether inherited or somatic, and develop 
precision diagnoses and therapies, ultimately improving patient care.

Disclosures: Gary S Gottesman, None
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SUN-247
Genetic Risk Scores to Improve Osteoporosis Screening: Validation in 
External Cohorts *Vincenzo Forgetta1, Marie Forest1, Sahir Bhatnagar1, John A 
Morris1, Celia MT Greenwood1, Brent Richards1, Julyan Keller-Baruch2, Audrey 
Durand3, Joelle Pineau3, Maria Nethander4, John Kemp5, Douglas P Kiel6, Eugene 
V McCloskey7, Dan Mellström8, Magnus Karlsson9, Fernando Rivadeneira10, 
Helena Johansson11, Nicholas Harvey12, David M Evans13, Dan Evans14, Eric 
Orwoll15, John A Kanis16, Claes Claes Ohlsson17, William D Leslie18. 1Centre for 
Clinical Epidemiology, Lady Davis Institute, Jewish General Hospital, McGill 
University, Canada, 2Department of Human Genetics, McGill University, 
Canada, 3School of Computer Science, McGill University, Canada, 4Centre for 
Bone and Arthritis Research, Sahlgrenska Academy, University of Gothenburg; 
Bioinformatics Core Facility, Sahlgrenska Academy, University of Gothenburg, 
Sweden, 5MRC Integrative Epidemiology Unit, University of Bristol; Centre for 
Metabolic Bone Diseases, University of Sheffield , United Kingdom, 6Marcus 
Institute for Aging Research, Hebrew SeniorLife, Department of Medicine, Beth 
Israel Deaconess Medical Center and Harvard Medical School, Broad Institute of 
MIT & Harvard University, United States, 7Mellanby Centre for Bone Research, 
Centre for Integrated Research in Musculoskeletal Ageing, University of 
Sheffield, and Sheffield Teaching Hospitals Foundation Trust, United Kingdom, 
8Centre for Bone and Arthritis Research, Department of Internal Medicine and 
Clinical Nutrition, Institute for Medicine, Sahlgrenska Academy, University 
of Gothenburg, Gothenburg, Sweden, Sweden, 9Department of Orthopaedics 
and Clinical Sciences, Lund University, Skåne University Hospital, Malmö, 
Sweden, Sweden, 10Department of Internal Medicine, Erasmus Medical Center, 
Rotterdam, Netherlands, Netherlands, 11Centre for Metabolic Bone Diseases, 
University of Sheffield, Sheffield, UK, and Australian Catholic University, 
United Kingdom, 12Medical Research Council Lifecourse Epidemiology Unit, 
University of Southampton; National Institute for Health Research Southampton 
Biomedical Research Centre, University of Southampton and University Hospital 
Southampton NHS Foundation Trust, United Kingdom, 13MRC Integrative 
Epidemiology Unit, University of Bristol; Centre for Metabolic Bone Diseases, 
University of Sheffield and Australian Catholic University, United Kingdom, 
14California Pacific Medical Center Research Institute, United States, 15Bone and 
Mineral Unit, Oregon Health & Science University; Department of Medicine, 
Oregon Health & Science University, United States, 16Centre for Metabolic Bone 
Diseases, University of Sheffield and Australian Catholic University, United 
Kingdom, 17Department of Internal Medicine and Clinical Nutrition, University 
of Gothenburg, Sweden, 18Department of Medicine, University of Manitoba, 
Canada

Importance: Since most screening programs identify a small proportion of the screened 
population that is eligible for an intervention, genomic prediction of heritable risk factors 
could help to decrease the number of people who require screening by removing individuals 
at low genetic risk. We previously proposed a polygenic risk score (PRS) model for quantita-
tive ultrasound speed of sound (SOS) that improved the efficiency of osteoporosis screening 
in the UK Biobank (UKB), but independent validation of these findings in external cohorts 
was lacking. Objective: To validate the utility of a PRS in the National Osteoporosis Guide-
line Group (NOGG) screening strategy in 5 cohorts (N=21,408). NOGG uses a step-wise 
approach to identify individuals requiring intervention by first treating women with a prior 
fracture, then applying a clinical risk factor (CRF)-based FRAX score and subsequent bone 
mineral density (BMD)-based FRAX. Methods: We previously trained a set of PRS models 
for SOS from 341,449 individuals from UKB with SOS measurements using L1-penalized 
least squares regression. The top-performing PRS model was selected in a separate sub-
set of 5,335 individuals from UKB and was termed “gSOS”. The generalizability of gSOS 
was assessed in 5 validation cohorts totaling 10,199 individuals eligible for screening (age 
>50 years with one or more risk factors) by introducing a gSOS-informed screening step 
into NOGG guidelines. Individuals with a high gSOS were discharged from the screening 
program without further testing. Results: gSOS was correlated with measured SOS (r2 = 
23%, 95% CI: 22.7-23.7% in the UKB test set). Without genetic pre-screening, guideline 
recommendations achieved a sensitivity and specificity for correct treatment assignment of 
99.8% and 97.2%, respectively, in the validation cohorts. However, to achieve this perfor-
mance, 80% of the population required CRF-based FRAX tests and 35% required BMD-
based FRAX tests. Removing from the screened population individuals with a gSOS above 
the median resulted in small changes to the sensitivity and specificity (91.9% and 98.8%, 
respectively), but reduced the proportion of individuals requiring CRF-based FRAX tests 
and BMD-based FRAX tests to 40% and 17%, respectively. Conclusion: The use of genet-
ic information reduced the number of individuals requiring osteoporosis screening tests in 
validation cohorts while maintaining a high sensitivity and specificity for correct treatment 
assignment.

Disclosures: Vincenzo Forgetta, None

SUN-248
New insights into the multiorgan alterations caused in mice by the ADO2 
CLCN7G213R mutation: an unbiased transcriptome approach *Antonio 
Maurizi1, Denis Szondi1, Annabel Curle1, Nadia Rucci1, Mattia Capulli1, Anna 
Teti1. 1University of L’Aquila, Italy

CLCN7-dependent ADO2 is a rare genetic disease characterized by dense yet fragile 
bones. Although ADO2 is classified as a bone disorder caused by osteoclast impairment, 
we demonstrated that other tissues and cells were affected by this disease in both mice 
and humans. To better dissect the systemic effect of the Clcn7 mutation, we performed an 
unbiased RNA deep sequencing (RNA-dSeq) analysis in key organs of an ADO2 mouse 
model carrying the Clcn7G213R heterozygous mutation. The analysis revealed enriched 
gene involvement in the onset of tissue fibrosis in ADO2 lungs, kidneys and muscles 
(NES=1.27;q=0.1; NES=1;q=0.4; NES=1.38, q=0.05; respectively) along with an enrich-
ment of macrophage-specific genes (lungs NES=1.08,q=0.1; kidneys NES=0.91,q=0.8; 
muscles NES=1.25,q< 0.001). By grouping the genes involved in the onset of tissue fibrosis 
(p< 0.05), we found PI3K/Akt, PPAR, RAS, cAMP and TGFβ signaling transcripts. Fibro-
sis and macrophage gene enrichment were consistent with histological and immunohisto-
chemical observations unveiling perivascular collagen accumulation and increased macro-
phage numbers in ADO2 organs. Furthermore, ADO2 mice showed anxiety and depression 
(p<0.05), and RNA-dSeq revealed the enrichment in brains of genes involved in long-term 
depression, long-term potentiation and neuroactive ligand-receptor interaction (p<0.05), 
while histology and fluorescence microscopy demonstrated brain fibrosis, astrogliosis and 
accumulation of β-amyloid. ADO2 osteoclasts subjected to RNA-dSeq exhibited 387 over- 
and 63 under-expressed transcripts vs WT (p< 0.05), involved in hyper-activation of cyto-
kine-cytokine receptor (p< 0.001), Jak/Stat signal (p=0.001) and ECM receptor (p< 0.001) 
pathways. In line with the defective cell autophagy and vesicular trafficking found in vitro 
(p<0.05), ADO2 osteoclasts were enriched in genes involved in the biological processes 
of cell adhesion (p<0.0001), integrin signaling (p<0.001) and regulation of apoptosis and 
autophagy (p<0.05). Of note, biological processes including chemotaxis (p<0.0001), cell 
proliferation (p<0.001) and regulation of endocytosis (p=0.05) were enriched in the group 
of under-expressed transcripts of ADO2 osteoclasts vs WT. Finally, in vivo treatment with 
mutation-specific siRNA improved the transcriptome alterations in ADO2 organs (q<0.1). 
In conclusion, our analysis revealed the complexity of ADO2 and allowed to identify new 
pathways that could contribute to the morbidity of the patients.

Disclosures: Antonio Maurizi, None

SUN-249
Prediction of bone mineral density by using various genetic profiling: A 
comparative analysis in independent samples *Xiangxue Xiao1, Qing Wu1, 
Xiaogang Wu1. 1UNIVERSITY OF NEVADA, LAS VEGAS, United States

Background: Genome-wide association studies (GWAS) and GWAS meta-analysis have 
discovered numerous genetic variants associated with bone mineral density (BMD). Howev-
er, these identified genetic variants differed between several well-powered studies and their 
clinical potential in predicting BMD and osteoporosis remains unclear. We aimed to exam 
and compare the ability of these various genetic profiling in predicting BMD variation in in-
dependent samples. Methods: Genetic profiling identified by four well-powered GWAS and 
GWAS meta-analysis, which reported 63 single nucleotide polymorphism (SNPs) (Estrada 
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et al., 2012), 307 SNPs (Kemp et al., 2018), 1103 SNPs (Morris et al., 2019), and 1361 SNPs 
(Kim, 2018) were compared by using Genomic Wide Scans for Female Osteoporosis Gene 
Study (GWSFO) (N=1,209). GWSFO is an ideal independent data source for the comparison 
because it has never been used in discovering related genetic variants. Genotype imputation 
was conducted at the Sanger Imputation Server. To assess the association between each of 
the genetic profiles and BMD, weighted GRS for each individual were calculated (GRS_63, 
GRS_307, GRS_1103, and GRS_1361). The association between each of the GRS and BMD 
were assessed in linear regression, with age, body weight, and height adjusted for. Each GRS 
and its relative importance to BMD variation was further examined by using standardized 
regression and the Lindeman, Merenda, and Gold method. The results were further validat-
ed in the Osteoporotic Fractures in Men (MrOS) Study, which consists of 4645 communi-
ty-dwelling men aged >=65 years. Results: A substantially large percentage of genetic vari-
ants reported in above GWAS overlapped, whereas only a small portion of SNPs identified 
by Estrada et al., were also reported by others. Higher GRS was significantly associated with 
decreased BMD (p<0.0001) for a given age and body weight in all analyses. In the stan-
dardized Regression analysis, for each SD increase of GRS_63, GRS_307, GRS_1103, and 
GRS_1361, the femoral neck BMD decreased by ~0.111 g/cm2, 0.058 g/cm2, 0.071 g/cm2, 
and 0.042 g/cm2, respectively. Similar results were observed in analyzing MrOS data. The 
weighted GRS accounted for only 1.75-4.58% of BMD variance in GWSFO data; however, 
it explained 2.52-4.87% of BMD variance in MrOS. Conclusions: Different sets of genetic 
profiling all play important roles in BMD variation, whereas the 1103 genetic variants are 
predominantly optimal in BMD prediction.

Disclosures: Xiangxue Xiao, None

SUN-267
Delta Like 1(DLK1) is a Possible Mediator of Vitamin D Effects on Bone 
and Energy Metabolism *Aya Bassatne1, Asma Arabi1, Maya Rahme1, Ghada 
El-Hajj Fuleihan1, Abbas Jaafari2, Moustapha Kassem 2, Christos Mantzoros3, 
Georges Halaby4, Rafic Baddoura4. 1Calcium Metabolism and Osteoporosis 
Program, American University of Beirut, Lebanon, 2South Odense University 
, Denmark, 3Beth Israel Deaconess Medical Center, United States, 4St Joseph 
University, Lebanon

Background: Vitamin D effects on bone and mineral metabolism are well recognized, 
and its anti-inflammatory effects are gaining particular interest. Delta like 1 (DLK1) is a 
transmembrane protein, expressed in bone marrow osteo- and adipo-progenitor cells. DLK1 
inhibits both adipocyte and osteoblast differentiation through pro-inflammatory. Nf-kB-me-
diated inflammatory pathways, and antagonizes insulin signaling in bone. Aims: In this 
one-year double blind randomized vitamin D trial we assess: 1) the effect of vitamin D 
supplementation on DLK1 and inflammatory markers; 2) associations between DLK1 with 
bone and fat parameters; 3) the role of DLK1 as an inflammatory marker.Methods: The 
trial randomized 257 overweight elderly individuals to 1000mg calcium/day and the dai-
ly equivalent dose of 600 or 3750IU of cholecalciferol. We assessed the effect of vitamin 
D on the pre-specified secondary outcomes: DLK1, leptin, adiponectin, CRP and VCAM. 
We also examine correlations between DLK1 with bone, fat, adipokines, metabolic profile 
and inflammatory markers. Multivariate analyses were conducted to further explore these 
associations. Results: In the overall group, there was a significant increase in serum DLK1 
and leptin and a decrease in VCAM, but no change in CRP, after 12 months of vitamin 
D supplementation. DLK1 was negatively correlated with BMD and positively with bone 
markers, associations that persisted after adjusting for age, gender and BMI. DLK1 was also 
associated with indices of insulin resistance and negatively associated with indices of insulin 
sensitivity. Correlations between DLK1 and fat parameters were less consistent, and did not 
persist in multivariate analyses. There were no correlations between DLK1 and inflammato-
ry markers. Conclusion: Twelve months supplementation with vitamin D3 increased serum 
DLK1. DLK1 was significantly associated with indices of bone and fuel metabolism. Similar 
to the role of DLK1 in animal models, our clinical findings support the hypothesis that DLK1 
can be targeted to regulate bone and energy metabolism.

Disclosures: Aya Bassatne, None

SUN-268
Voluntary Wheel Running Partially Compensates for the Effects of Global 
Estrogen Receptor-α Knockout on Cortical Bone in Young Male Mice 
*Rebecca Dirkes1, Nathan Winn2, Thomas Jurrissen3, Dennis Lubahn3, Victoria 
Vieira-Potter3, Jaume Padilla3, Pamela Hinton3. 1University of Missouri , United 
States, 2Vanderbilt University, United States, 3University of Missouri, United 
States

Loss of estrogen activity negatively impacts bone mass and strength, whereas exercise 
is osteogenic. Here, we examined whether voluntary wheel running could compensate for 
the negative effects of estrogen receptor-α (ERα) loss by evaluating tibial cortical geome-
try and biomechanical properties and trabecular microarchitecture in global ERα-knockout 
(KO) and wild-type (WT) male mice. At 12 weeks of age, mice were allowed ad libaccess to 
a high-fat diet, and KO and WT mice were randomized to exercise (EX) treatment or seden-
tary (SED) control, resulting in four groups: WT-SED, WT-EX, KO-SED, and KO-EX (n=8-
10 per group). After 10 weeks, body composition was assessed via EchoMRI, animals were 
sacrificed, and hind limbs collected. Cortical geometry of the mid-diaphysis and trabecular 
microarchitecture of the proximal right tibia were assessed via micro-computed tomography. 
Biomechanical properties of the tibia were assessed via three-point bending at the distal end 
of the tibial crest. Two-way ANCOVA, with body mass as a covariate, was used to test the 
main and interactive effects of KO and EX on cortical geometry and biomechanical proper-
ties; two-way ANOVA was used to test the effects of KO and EX on all other outcomes. EX 
decreased body mass (p=0.01) and body fat percentage (p=0.01), regardless of genotype. KO 
had lower total bone area (p=0.01), marrow area (p=0.05), and cortical thickness (p=0.02) of 
the tibia mid-diaphysis versus WT. There was a significant genotype-by-exercise interaction 
(p=0.05) for cortical area; EXincreased cortical area in the KO animals, such that KO-EX 
was not different from WT animals. EX increased cortical thickness (p=0.03), regardless of 
genotype. There were no differences in biomechanical properties of the mid-tibia (distal end 
of the tibial crest) among groups. KO improved measures of trabecular microarchitecture 
compared to WT. In conclusion, loss of ERα negatively impacts cortical bone geometry in 
young, sedentary, male mice, but exercise started after skeletal maturity can partially com-
pensate for the loss of ERα activity.

Disclosures: Rebecca Dirkes, None

SUN-269
The effects of estradiol are modulated in a tissue-specific manner in mice 
with inducible inactivation of ERα after sexual maturation *Helen Farman1, 
Lina Lawenius1, Jianyao Wu1, Karin Gustafsson1, Karin Nilsson1, Cecilia 
Engdahl1, Louise Grahnemo1, Sofia Movérare-Skrtic1, Marie Lagerquist1, 
Claes Ohlsson1, Jan-Åke Gustafsson2. 1Centre for Bone and Arthritis Research 
at Institute of Medicine, Sahlgrenska Academy at University of Gothenburg, 
SE-41345 Gothenburg, Sweden, Sweden, 2 Center for Medical Innovations, 
Department of Biosciences and Nutrition at NOVUM, Karolinska Institute, 
Stockhom, Sweden, Sweden

Mouse models with lifelong inactivation of estrogen receptor α (ERα) have revealed 
that ERα is the main mediator of estrogenic effects in bone, thymus, uterus, and fat. How-
ever, ERα inactivation already early in life may cause developmental effects that confound 
the described adult phenotypes in these mouse models. To address the specific role of ERα 
expression in adult mice, we established a tamoxifen-inducible ERα inactivated mouse mod-
el.Tamoxifen-induced ablation of ERα increased serum levels of estradiol (E2) in Cre-ERα-
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flox/flox (inducible ERαKO) compared to tamoxifen treated ERαflox/flox (control) mice. 
To avoid confounding effects by disturbed negative feedback regulation of sex steroids, we 
compared the response to E2 treatment between ovariectomized (ovx) inducible ERαKO 
and control mice. To induce ERα inactivation, mice were treated with tamoxifen at 11 weeks 
of age. Two weeks after tamoxifen treatment, the mice were ovx and treated with E2 pellet 
(16.7 ng/mouse/day) or vehicle for three weeks.Inducible ERαKO mice had reduced ERα 
mRNA levels in cortical bone (-76%), trabecular bone (-66%), hypothalamus (-81%), uterus 
(-83%), thymus (-84%), and gonadal fat (-89%) compared to controls (p<0.01).As expected, 
E2 treatment increased the trabecular bone volume fraction and cortical bone area in femur 
as well as uterine weight while it reduced thymus weight and dissected gonadal fat mass 
compared with vehicle treatment in control mice. The estrogenic responses on trabecular 
bone volume fraction (-67%, p<0.01), uterine weight (-94%, p<0.01), thymus weight (-70%, 
p<0.01), and dissected gonadal fat mass (-94%, p<0.01) were substantially reduced in in-
ducible ERαKO compared to control mice. In contrast, the estrogenic response on cortical 
bone area was not reduced in inducible ERαKO compared to control mice (+11%, p=0.72).
In conclusion, using a model not confounded by lack of ERα during development, we show 
that ERα inactivation in adult female mice substantially reduces the E2 responses in several 
tissues, demonstrating that these effects of E2 are mediated via ERα in adult mice. The find-
ing that the cortical bone, but not the trabecular bone, responds normally to E2 treatment in 
inducible ERαKO mice strengthens the idea of cortical and trabecular bone being regulated 
by different mechanisms. These findings suggest that ERβ might have the capacity to replace 
ERα for the effect of estrogen on cortical bone in adult mice.

Disclosures: Helen Farman, None

SUN-270
Antimicrobial CAMP/LL-37 is Upregulated by Vitamin D Metabolites in 
Human Mesenchymal Stromal/Stem Cells *Julie Glowacki1, Simon Luu1, 
Yuan Gao1, Patrick Nian1, Shuanhu Zhou1. 1Brigham and Women’s Hospital, 
United States

Observational studies have linked vitamin D-deficiency with infectious diseases such 
as tuberculosis and rachitic lung, both of which are undergoing a resurgence. The gene en-
coding cathelicidin antimicrobial peptide (CAMP) and its active fragment LL-37 is strongly 
stimulated by 1a,25-dihydroxyvitamin D (1α,25) in human myeloid cells. LL-37 is a peptide 
of innate immunity with a broad spectrum of antimicrobial activity including bacteria, my-
cobacteria, viruses, fungi, and parasites. 1α,25D and 25-hydroxyvitamin D3 (25D) stimulate 
many actions in hMSCs; 25D’s effects require intracellular hydroxylation to 1α,25D. LL-37 
gene is expressed in hMSCs; we tested the hypotheses that vitamin D metabolites stimulate 
LL-37 expression and that D-related regulation by FGF23 (1 ng/mL), Ketoconazole (Keto, 
10 nM), and Megalin (Meg) mediate those effects. MSCs from 70 subjects were used in 
these studies with IRB approval. LL-37 and vitamin D-relevant genes were evaluated by RT-
PCR either constitutively or after 1 or 3 days ± treatments. Gene silencing was done with a 
Human MSC Nucleofector Kit (Lonza). Experiments were performed at a minimum of trip-
licates; quantitative data were analyzed for significance with non-parametric or as-allowed 
parametric tools. Cohorts of MSCs from 28 adult and 28 pediatric subjects presented a wide 
range of constitutive expression of LL-37, with no obvious relationships with age or gender. 
Bacterial lipopolysaccharide (LPS) significantly upregulated TNF-a, IL-1b, and LL-37 with 
dose- and time-dependence. LL-37 was upregulated at 10 nM 1α,25D by a mean of 2.7-fold 
and at 100 nM 25D by 2.0-fold. Parameters that regulate vitamin d’s actions also regulated 
LL-37 in hMSCs. rhFGF23 reduced by 30% LL-37 stimulation by1α,25D (p=0.039). Keto 
reduced 25D’s stimulation of LL-37. Because other effects of 25D but not 1a,25D require 
the membrane receptor Meg, we tested the effects of both in hMSCs with siRNA knockdown 
of Meg or scrambled Ctr; as expected, both 25D and 1a,25D upregulated LL-37 in the Ctr 
MSCs, but LL-37 stimulation by 25(OH)D3 was mitigated in si-Meg hMSCs. The data with 
FGF23, KETO, and si-Meg show the importance of an intact system of vitamin D-related 
metabolism and action for D stimulation of LL-37. In sum, finding that D-metabolites upreg-
ulate LL-37 in hMSCs raises the questions whether D-status influences the local production 
of LL-37 by hMSCs in bone and could vitamin D therapy prevent/treat bone infections.

Disclosures: Julie Glowacki, None

SUN-271
A Pilot Study of α-KLOTHO Serum Concentrations in CKD Patients 
using a Highly Sensitive Fluorescence Immunoassay based on Plasmonic 
Microtiter Plates *Gerhard Hawa 1, Albert Missbichler1, Linda Sonnleitner2. 
1FIANOSTICS GmbH, Austria, 2FIANOSTICS GmbH , Austria

Objective:It is well established that a-KLOTHO, being an essential co-receptor for 
FGF23, plays an important role in kidney disease (KD) and thus also in bone biology. A 
large number of studies tried to determine the value of a-KLOTHO levels as a biomarker 
in KD (1). However data are very inconsistent and partly contradictory. Therefore we de-
cided to use our recently developed highly sensitive and reliable fluorescence immunoassay 
platform to provide a new tool for a-KLOTHO serum measurements.Methods:Antibodies 
recognizing human a-KLOTHO raised in rats and rabbits were used to setup a sandwich flu-
orescent immunoassay on plasmonic microtiter plates (2) with AlexaFluor680 for detection. 
The assay procedure consists of incubating 50 µl of fluorescent labeled detection antibody 
together with 10 µl of serum sample over night in the dark followed by measuring at Em/
Ex = 680/720 nm with a conventional fluorescent microplate reader. This assay prototype 

was used to determine a-KLOTHO in a collection of 13 samples from patients with mild to 
severe kidney disease according to ICD-10-CM coding.Results:Intra- and Interassay CVs of 
this assay prototype were determined as 6% and 12%, LLOQ was 12.5 pmol/L and LLD 4.8 
pmol/L. a-KLOTHO serum levels clearly increased with disease severity from 15.8 +/- 7.2 
(mild KD) over 46.0 +/- 18.1 (moderate KD) to 150.0 +/- 72.6 pmol/L (severe KD).Con-
clusion:These results are in line with some studies that showed an increase of a-KLOTHO 
serum with deterioration of kidney functions while others found decreasing serum concen-
trations of this biomarker in such collectives. More studies and head to head comparisons are 
needed to clarify the influence of assay methods and of collective characteristics.Literature: 
1) Wang Q et al. Biomed Res Int. 2018 Aug 12; 2018:9481475. 2) Hawa G et al. Anal Bio-
chem. 2018 May 15; 549: 39-44.

Disclosures: Gerhard Hawa , FIANOSTICS GmbH, Other Financial or Material Support

SUN-272
Nutrigenomics of 1,25(OH)2D3 Action in the Intestine: Evidence for a Role 
of 1,25(OH)2D3 in Manganese Transport *Shanshan Li1, Jessica De La Cruz1, 
Sylvia Christakos1, Joseph Hur2, Oscar Pellon-Cardenas2, Michael Verzi2, Noah 
Shroyer3, James Fleet4. 1Rutgers New Jersey Medical School, United States, 
2Rutgers University, United States, 3Baylor College of Medicine, United States, 
4Purdue University, United States

Although 1,25(OH)2D3 is critical for the function of the intestine, the mechanisms by 
which 1,25(OH)2D3 regulates intestinal biology are unresolved. While most studies have 
focused on calcium absorption in the proximal intestine, our published data demonstrat-
ed that transgenic expression of VDR only in the distal intestine rescued VDR dependent 
rickets. To understand the role of vitamin D in the distal as well as the proximal intestine 
we compared expression of VDR target genes in different segments of the intestine using 
transcriptome profiling. We also compared our findings in the transgenic (Tg) mice to vita-
min D targets in the intestine of vitamin D deficient mice treated with 1,25(OH)2D3. The 
classic 1,25(OH)2D3 activated genes found in the proximal intestine were also induced in 
the distal intestine of the Tg mice [S100g (calbindin-D9k) and TRPV6]. In the vitamin D 
deficient mice there was a 5 -7 fold greater induction of TRPV6 and S100g mRNAs by 
1,25(OH)2D3 in the colon compared to the duodenum. In addition, in the distal intestine 
of the Tg mice retinol metabolism genes (Cyp2C65, CYP2C55 and Cyp3A25) and genes 
involved in cancer cell proliferation (ANXA13, JAG1) were repressed by 1,25(OH)2D3. 
Both villus and crypt expressed high levels of VDR protein and responded to 1,25(OH)2D3 
with an induction of Cyp24a1 and TRPV6 mRNAs. RNAseq analysis of human enteroids 
grown in undifferentiated (crypt like) or differentiated (villus like) conditions confirmed the 
induction by 1,25(OH)2D3 of the same genes in mice and humans (eg. TRPV6 and CY-
P24A1 in both villus and crypt). One of the genes most markedly induced by 1,25(OH)2D3 
in both proximal and distal intestine and in human enteroids was Slc30a10, a manganese 
efflux transporter which protects cells against manganese toxicity. Studies using Slc30a10 
KO mice (in collaboration with S. Mukhopadhyay, U Texas, Austin), which have elevated 
manganese levels, indicated a marked decrease (>10 fold) in S100g and TRPV6 mRNAs in 
the intestine of these mice but no change in the mRNAs for tight junction proteins ZO-1 and 
claudin-1. Since Slc30a10 has been reported to use a calcium gradient for active counter ion 
exchange, our findings suggest that TRPV6, S100g and Slc30a10 work together in manga-
nese efflux transport and that 1,25(OH)2D3 may have a role not only to maintain calcium 
homeostasis but also in the cellular homeostasis of other divalent ions.

Disclosures: Shanshan Li, None

SUN-273
Role of MEK1/2 and MEK5 in melatonin-mediated osteoblastogenesis and 
osteoclastogenesis and bone formation in vitro and in a Balb(c) calvarial 
defect model. *Fahima Munmun1, Paula Witt-Enderby1, Omair Mohiuddin2, 
Bruce Bunnell2, Van Hoang2, Matt Burow2. 1Duquesne University School of 
Pharmacy, United States, 2Tulane University School of Medicine, United States

Widely studied for its role in entrainment of circadian rhythms, melatonin has been 
demonstrated to impact bone. Specifically, melatonin has been found to be equally effica-
cious at increasing BMD in intact female neu mice similar to a therapeutically relevant es-
trogen/progesterone hormone therapy. Clinically, in the Melatonin Osteoporosis Prevention 
Study (MOPS; NCT01152580), melatonin (3mg, p.o. nightly for 6 mos) renormalized bone 
marker turnover in perimenopausal women. In the MelaOst (NCT01690000) and MOTS 
(NCT01870115) RCTs, melatonin (3mg for MelaOst or 5mg for MOTS, p.o. nightly for one 
year) alone (MelaOst) or in combination with strontium citrate, vitamin K2 and vitamin D3 
(MOTS) increased BMD in postmenopausal osteopenic women. In vitro, using a co-culture 
containing MSCs and peripheral blood monocytes (hPBMCs), it was demonstrated that MT2 
melatonin receptors, MEK1/2, MEK5 and perhaps PPARg and GLUT4 underlie melatonin’s 
stimulating effects on osteoblastogenesis. In vivo and using MEK1/2 or MEK5-selective 
inhibitors, it was demonstrated that MEK1/2 and MEK5 modulated melatonin-mediated ef-
fects on Runx2, Bmp-2, Fra-1, which was coincident with effects on bone microarchitecture 
(trabecular number, separation, and connectivity density) and bone mechanical property (ul-
timate stress). We wanted to further confirm the involvement of MEK1/2 and MEK5 in mel-
atonin’s effect on osteoblastogenesis, osteoclastogenesis and bone formation using CRISPR/
Cas9 knock-out approaches. For this, we generated MEK1KO and MEK5KO hMSCs and 
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mouse mesenchymal stem cells (mMSCs). MEK1KO or MEK5KO MSCs were used to 
study melatonin’s effect and underlying mechanism(s) of action on osteoblastogenesis and 
osteoclastogenesis in these co-cultures (human KO MSCs) or on bone formation using a 
mouse calvarial defect model. In human and mouse MEK1KO or MEK5KO MSCs, it was 
found that both MEK1 and MEK5 play critical roles in melatonin-induced osteoblastogen-
esis, consistent with the findings from our inhibitor studies. Furthermore, in mouse MSCs, 
MT2 melatonin receptors were also critical. These findings demonstrate that melatonin 
works through similar mechanisms in mMSCs to induce osteoblastogenesis. In a mouse 
calvarial defect model, MEK1KO or MEK5KO mMSCs were initially seeded on PLGA 
scaffolds before being placed into the critical size calvarial defects in Balb(c) mice. Parallel 
sets of wildtype or control mMSCs were also run. Mice were given vehicle (0.1% ethanol) 
or melatonin (15mg/L) in their drinking water during the night for 90 days. Histology and 
histomorphometry analyses from these studies reveal significant involvement of MEK1 and 
MEK5 in bone formation similar to the in-vitro studies in both human and mouse MSCs. 
These studies further support a role for MEK1/2 and MEK5 in melatonin’s effects on bone 
microarchitecture and formation. NIH/NIAMS R15 : AR068603.

Disclosures: Fahima Munmun, None

SUN-274
The Polycomb Protein Bmi1 Plays a Crucial Role in the Prevention of 
1,25(OH)2D Deficiency-induced Osteoporosis *Haijian Sun1, Wanxin Qiao1, 
Min Cui1, Cuicui Yang1, Jianliang Jin1, Dengshun Miao1, David Goltzman2. 
1Nanjing Medical University, China, 2McGill University, Canada

Purpose: We examined whether Bmi1, a key downstream target of 1,25(OH)2D, plays a 
role in 1,25(OH)2D deficiency-induced osteoporosis.Methods: We employed 1α(OH)ase+/- 
mice and Bmi1-/- mice to examine, in vivo, the mechanistic interaction of 1,25(OH)2D, 
Bmi1 and bone, and bioinformatic analysis, chromatin immunoprecipitation (ChIP), elec-
trophoretic mobility shift assay (EMSA) and luciferase assays to assess 1,25(OH)2D regu-
lation of Bmi1.Results: We found that in 1α(OH)ase+/- mice which display an osteoporotic 
phenotype, serum 1,25(OH)2D levels were significantly decreased with down-regulation of 
Bmi1 gene and protein expression levels, whereas 1,25(OH)2D treatment increased Bmi1 
expression and osteoblastic bone formation. 1,25(OH)2D also stimulated the proliferation 
and osteogenic differentiation of bone marrow mesenchymal stem cells (BM-MSCs) from 
WT and 1α(OH)ase+/- mice, ex vivo, but not from Bmi1-/- mice. Bioinformatic analysis 
suggested the presence of a VDR response element-like sequence in the Bmi1 promoter, and 
ChIP and EMSA demonstrated the ability of the VDR to physically bind the Bmi1 promoter; 
furthermore luciferase activity was increased significantly in BM-MSCs transfected with a 
Bmi1-GV148 plasmid compared with the empty plasmid, and this activity was augmented 
by 1,25(OH)2D3. Overexpression of Bmi1 in MSCs in vivo, using a Prx1-driven Bmi1 
transgenic mouse on a 1α(OH)ase+/- background, corrected the osteoporosis phenotype of 
1α(OH)ase+/- mice by increasing osteoblastic bone formation, reducing osteoclastic bone 
resorption and increasing bone volume and BMD. Bmi1 overexpression in MSCs also cor-
rected 1,25(OH)2D deficiency-induced oxidative stress and DNA damage, cellular senes-
cence and the senescence-associated secretory phenotype (SASP) of 1α(OH)ase+/- mice 
by reducing levels of reactive oxygen species (ROS), elevating serum total superoxide dis-
mutase (SOD) levels,reducing the percentage of H2A histone family member X (γH2AX), 
p16, IL1β and TNFα positive cells and γH2AX, p16, p19, p53, p21, IL1β and IL6 expression 
levels.Conclusions: 1) 1,25(OH)2D transcriptionally up-regulated Bmi1 expression via the 
VDR. 2) Overexpression of Bmi1 in MSCs corrected 1,25(OH)2D deficiency-induced oste-
oporosis by inactivating the p16 and p19 signaling pathways, inhibiting oxidative stress and 
DNA damage, reducing bone cell senescence and SASP. Therefore, Bmi-1 plays a crucial 
role in the prevention of 1,25(OH)2D deficiency-induced osteoporosis.

Disclosures: Haijian Sun, None

SUN-275
SOMATOPAUSE-DRIVEN SENILE OSTEOPOROSIS *Zhongbo Liu1, 
Gozde Yildirim1, Shoshana Yakar1, Mitchell B Schaffler2, Silvana Duran Ortiz3, 
John J Kopchick3. 1David B. Kriser Dental Center, Department of Basic Science 
and Craniofacial Biology New York University College of Dentistry New York, 
NY 10010-4086, United States, 2Department of Biomedical Engineering, City 
College of New York, New York 10031, United States, 3Edison Biotechnology 
Institute, and Dept. of Biomedical Sciences, Ohio University, Athens, OH, 
United States

Age-related bone-loss (senile osteoporosis)of bothsexes are thought to result from two 
distinct and potentially synergistic causes: i) systemic hormonal changes, particularly so-
matopause, the age-related decline in growth hormone [GH] and its mediator insulin-like 
growth factor-1 [IGF-1], and ii) “intrinsic” temporal changes of bone cell activity and tissue 
properties. The contribution of somatopause to overall aged-related bone loss is not known.
Unlike humans,mice do not normally undergo somatopause. Therefore, we have developed 
a novel genetic model to induce somatopause in mice, which allows us to dissect somato-
pause vs.‘intact aging’ differences in driving bone fragility. Using the tamoxifen-inducible 
ubiquitously-expressed Cre mice, we generated an inducible total GH receptor [GHR] de-
ficient[iGHRKO] mice. Once injected with tamoxifen, iGHRKO mice show reductions in 
serum and tissue IGF-1 and blockade of GH actions. Thus, the iGHRKO mice represent an 

excellent model for the human somatopause. Micro-CT data revealed that mice induced with 
somatopause following peak bone acquisition (at 6 months) and followed at 24 months of 
age [iGHRKO6-24] show failure of bones to undergo the normal radial expansion at perios-
teal surfaces (lower total cross-sectional area and ~40% lower cortical thickness) resulting in 
~50% reduced polar moment of inertia. Raman microspectroscopy of iGHRKO6-24femurs 
show lower mineral to matrix ratios and higher carbonate/phosphate ratios as compared to 
aged controls. ‘Collagen maturation index’ at 24 months of age significantly reduced as com-
pared to age matched control mice, indicating thatsomatopause markedly altered bone com-
position (quality) compared to ‘intact aging’. In summary,our datademonstrate for the first 
time, that somatopause and aging appear to have separate and distinct effects on the skeleton.
Further, somatopause exacerbates bone structural morphology and alters bone quality.

Disclosures: Zhongbo Liu, None

SUN-293
Circadian rhythm effect on load-induced bone formation and gene expression 
in mice *Alice Bouchard1, Bettina Willie 1, Catherine Julien2, Chrisanne Dsouza3. 
1Research Centre, Shriners Hospital for Children; Department of Pediatric 
Surgery, McGill University, Canada, 2Research Centre, Shriners Hospital for 
Children, Canada, 3Research Centre, Shriners Hospital for Children; Department 
of Parasitology, McGill University, Canada

Bone adapts to mechanical loading to meet functional demands via (re)modeling, a pro-
cess involving bone-forming osteoblasts, bone-resorbing osteoclasts, and mechanosensing 
osteocytes. Bone turnover markers (bone formation and resorption) increase overnight and 
peak in the early morning, decreasing in the late afternoon. What remains unclear is how 
circadian rhythms affect adaptive bone (re)modeling in response to mechanical loading. We 
investigated if time of loading influences gene expression and bone formation to provide 
insights into whether load-induced bone (re)modeling in mice is regulated by circadian os-
cillator mechanisms functioning in bone cells. The left tibia of 10-week-old C57BL/6 female 
mice underwent either a single session or 2 weeks of daily (Mon-Fri) dynamic compressive 
loading (+1200 με at midshaft determined by strain gauging, 216 cycles/day at 4 Hz, right 
tibiae as internal nonloaded control). Loading was performed at either Zeitgeber (ZT)2 or 
ZT14, which corresponds to 8:00 and 20:00. For gene expression analysis, mice were eutha-
nized and dissected 8h or 24h after the single loading session, at ZT2, ZT10, ZT14 or ZT22. 
For tissue level responses, mice were housed in metabolic cages and in-vivo microcomputed 
tomography was performed at day 0, 5, 10, and 15. We found with qPCR that Clock, Per1 
and Per2 were expressed in bone. In nonloaded, right tibiae, we observed a significant effect 
of time for expression of Per2 and bone-specific, mechanically-responsive gene Sost with 
peaks at ZT14 and ZT22, respectively. Loading at ZT2 led to a significant increase in Sost 
expression after 8h, while loading at ZT14 led to a significant decrease after 24h (Fig. 1A). 
Loading led to significant increases in cortical and trabecular bone mass and microstructure 
(eg. cortical thickness and trabecular bone volume fraction) in the loaded compared to the 
control limb. However, no significant differences in bone mass or microstructure were ob-
served between the ZT2 or ZT14 time points (Fig. 1B,C). These data show that the time of 
loading influences the expression of mechanically-responsive genes, although these time 
points did not result in differences in bone density or microstructure after 2 weeks of loading. 
Further studies are required to determine if physical exercise at certain times of day results 
in enhanced load-induced bone formation for patients.

Disclosures: Alice Bouchard, None
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SUN-294
Irisin Treatment Prevents dysregulation of Osteoblast Differentiation and 
Activity in 3D in vitro bone cocultures exposed to microgravity during the 
space flight CRS-14 mission *Graziana Colaianni1, Silvia Concetta Colucci1, 
Giacomina Brunetti1, Maria Grano1, Giorgio Mori2. 1University of Bari, Italy, 
2University of Foggia, Italy

We previously showed that irisin administration prevents the development of disuse-in-
duced osteoporosis and muscular atrophy in “hind-limb suspended” mice, a murine mod-
el which mimics adverse effects on musculoskeletal system caused by prolonged bed rest, 
physical immobility and microgravity exposure. Astronauts experience bone loss at a rate 
of 0.5-1.5% per month, equally to postmenopausal women in 1 year. Understanding cellular 
and molecular mechanisms at the basis of bone cells unbalance in microgravity should allow 
the development of better countermeasures and eventually this could also result in advancing 
terrestrial osteoporosis treatments.In this work, we conduct a unique investigation aboard the 
SpaceX Dragon cargo ferry to the International Space Station during the space flight CRS-14 
mission. The aim of this study was to provide a controlled 3D in vitro cell coculture model 
to mimic as closely as possible the bone microenvironment in microgravity. Using the e-Os-
teo hardware equipped with fluid pathway bioreactors (Fig1), osteoblast (OB), osteoclast 
(OC) and endothelial (EC) cells, seeded on Skelite™ discs, were cultured in the presence or 
absence of recombinant Irisin (r-Irisin) and exposed to 14 days of microgravity. Gene ex-
pression analysis was assessed, and results were compared to ground controls treated within 
identical payloads.Our results show that in OB/EC/OC co-culture, three of the most relevant 
transcription factors responsible for OB differentiation were affected by microgravity (Atf4 
-75%, p<0.01; RunX2 -87%, p<0.001; Osterix -95%, p<0.05 Vs ground controls), whereas 
treatment with r-Irisin fully prevented Atf4 and RunX2 mRNA decrease and, although not 
fully restored to ground control, it induced a 5-fold increase of Osterix mRNA (p<0.001) Vs 
untreated cells. The decrease of two key factors responsible for OB activity, Coll I (-84%; 
p<0.05) and Opg (-94%; p<0.05), was also preserved by r-Irisin in microgravity. OC differ-
entiation was enhanced in microgravity, even though only in OB/OC co-cultures, as showed 
by 5-fold increase of Trap mRNA (p<0.05) Vs ground controls. Despite r-Irisin was not 
effective in preventing its up-regulation, the parallel Irisin-induced increase of Opg might 
compensate for controlling OC activity in microgravity.Our results show that OB differenti-
ation is critically affected by microgravity and, for the first time, provide evidence that Irisin 
might be a countermeasure to prevent bone loss in astronauts.

Disclosures: Graziana Colaianni, None

SUN-295
Hypergravity and microgravity oppositely controlled the bone and muscle 
mass in mice *Ryota Ichimaru1, Tsukasa Tominari1, Chiho Matsumoto1, Michiko 
Hirata1, Chisato Miyaura1, Masaki Inada1, Dai Shiba2. 1Tokyo University of 
Agriculture and Technology, Japan, 2JEM Utilization Center, Human Spaceflight 
Technology Directorate, JAXA, Japan

Long-term exposure of microgravity by spaceflight and bed rest on the ground results 
in severe systemic bone loss and muscle atrophy whereas mechanical loading by exercise 
recovers the bone and muscle mass. Thus, mechanical force plays a critical role in bone 
and muscle metabolism. Bone metabolism is precisely maintained by the balance between 
osteoclastic bone resorption and bone formation by osteoblasts, and muscle metabolism 
also is regulated by the balance between protein synthesis and degradation. In this study, 
we examined the influence of artificially produced 2G hypergravity on mice for bone and 
muscle mass with newly developed centrifuge device. We further analyzed the effects of 
microgravity (mostly 0G) and artificial produced 1G in ISS (international space station) 

on mouse bone mass. In the experiment on the ground, the bone mass of humerus, femur 
and tibia was measured using micro-computed tomography (mCT), and the all bone mass 
was significantly increased in 2G compared with 1G control. In tibial bone, the mRNA ex-
pression of bone formation related genes, osterix (Osx) and bone morphogenetic protein 
(Bmp) 2, and bone resorption related genes, receptor activator of NFkB (RANK) and RANK 
ligand (RANKL) was elevated, suggesting that 2G hypergravity increased bone mass asso-
ciated with high bone turnover. The volume of triceps surae muscle was also increased in 2G 
compared with 1G control, and the mRNA expression of myogenic factors such as MyoD 
(Myod) and myosin heavy chain (Myh) 1 was elevated while autophagy-related genes (Atg) 
were downregulated by 2G. Microgravity in ISS significantly induced the loss of bone mass 
on humerus and tibia, compared with artificial 1G induced by centrifugation in space. Here, 
we firstly present that bone and muscle mass are regulated by the gravity with loaded force 
in both of positive and negative on the ground and in the space.

Disclosures: Ryota Ichimaru, None

SUN-296
Osteocyte Wnt/β-catenin pathway activation upon Mechanical loading is 
Altered in OVX Mice *Erica Jackson1, Nuria Lara-Castillo1, Yixia Xie1, Mark 
Johnson1, Mark Dallas2, Mohammed Akhter3. 1UMKC School of Dentistry, 
United States, 2UMKC, United States, 3Creighton University, United States

Osteoporosis is a major health concern for our aging population. Estrogen levels de-
cline during menopause, which contributes to bone density loss and increased fracture risk. 
Upon mechanical loading, osteocytes activate the Wnt/β-catenin pathway. We have shown 
a critical role for activation of β-catenin signaling in osteocytes due to mechanical loading, 
which is prerequisite for new bone formation. We hypothesized that estrogen loss would 
attenuate activation of osteocyte β-catenin signaling following loading, providing a mecha-
nistic explanation for menopause associated bone loss. Female TOPGAL mice, which carry 
a lacZ reporter to indicate β-catenin signaling, underwent ovariectomy (OVX) (n=10) or 
sham surgery (n=10) at 16 wks of age. Four weeks post-surgery, a single loading session 
(global strain of 2500 µε for 100 cycles at 2 Hz) was performed on the right forearm with 
the left as a non-loaded control. Mice (n=5) were sacrificed at 1 or 24hr post-load. Ulnae 
were stained for β-catenin activation and femurs were used for µCT and 3-pt bending/biome-
chanical testing. Tibiae were used for histology analysis and to determine osteocyte lacunar 
size using SEM and high resolution micro-XCT. A 2-fold increase in β-catenin signaling 
activation was observed 24hr post-load in the sham group, but did not occur in the OVX 
group (p<.05). This may be due to changes in strain experienced by osteocytes from altered 
bone architecture/properties or intrinsic changes in the osteocyte’s ability to respond to load. 
The OVX group had significant changes (p<0.5) in trabecular BMD (-8%), BV/TV (-35%) 
and thickness (-23%), along with cortical thickness (-6%) and periosteal perimeter (-4%). 
The OVX group had significantly higher trabecular bone osteoclast numbers (63%), OCS/
BS (77%) and N.OC/BPm (94%) and a significant decrease in osteoblast number (53%), 
OBS/BS (37%) and N.OB/Bpm (40%) compared to the sham group (p<0.05). Cortical bone 
lacunar number/lacunar volume and bone biomechanical properties did not change between 
groups.The ulna is a cortical bone loading model and the lack of changes in osteocyte lacu-
nar number/volume and biomechanical properties, which would alter strains experienced by 
osteocytes, implies that the absence of estrogen resulted in intrinsic changes in the ability of 
the osteocyte to respond to mechanical load. Estrogen maintenance of osteocyte function ap-
pears to be critical for activation of β-catenin signaling in osteocytes in response to loading.

Disclosures: Erica Jackson, None

SUN-297
Pulsating Fluid Flow Modulates Bone Cell and Nucleus Morphology - 
Implications for Bone Cell Function? *Jianfeng Jin 1, Astrid D. Bakker1, 
Jenneke Klein-Nulend1, Joannes A.M. Korfage2, Gang Wu3, Richard T. Jaspers4. 
1Department of Oral Cell Biology, Academic Centre for Dentistry Amsterdam 
(ACTA), University of Amsterdam and Vrije Universiteit Amsterdam, 
Amsterdam Movement Sciences, Netherlands, 2Department of Functional 
Anatomy, Academic Centre for Dentistry Amsterdam (ACTA), University of 
Amsterdam and Vrije Universiteit Amsterdam, Amsterdam Movement Sciences, 
Netherlands, 3Department of Oral Implantology and Prosthetic Dentistry, 
Academic Centre for Dentistry Amsterdam (ACTA), University of Amsterdam 
and Vrije Universiteit Amsterdam, Amsterdam Movement Sciences, Netherlands, 
4Laboratory for Myology, Faculty of Behavioral and Movement Sciences, Vrije 
Universiteit Amsterdam, Amsterdam Movement Sciences, Netherlands

Introduction: Cellular and nuclear morphology are critically important for cell function, 
but little is known about how these morphological characteristics are affected by mechanical 
loading of bone cells, and how these effects are related to the actin cytoskeleton and focal 
adhesion formation.Purpose: To determine effects of mechanical stimulation by pulsating 
fluid flow (PFF) on cellular and nuclear morphology and volume of pre-osteoblasts, and how 
these changes relate to cytoskeletal and focal adhesion gene expression.Method: MC3T3-E1 
pre-osteoblasts were subjected to 1 h PFF (peak shear stress rate: 6.5 Pa/s; amplitude: 1.0 Pa; 
frequency: 1 Hz) or kept under static conditions. Post-treatment, cells were immunostained 
to visualize and quantify cytoskeletal organization and focal adhesions. Using laser scanning 
confocal microscopy in combination with MeasureStack and MITK software two-dimen-
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sional (2D) and three-dimensional (3D) morphometric analyses were made to assess cell and 
nucleus morphology and volume. Cytoskeletal changes were determined by measuring fluo-
rescence intensity of cytoskeletal filaments, as well as gene and protein expression.Results: 
2D images revealed that PFF reduced the surface area of the cells by 0.7-fold, and enhanced 
F-actin protein expression, particularly around the nucleus (Fig. 1). PFF also increased 
phospho-paxillin expression by 2-fold. After PFF treatment, the orientation of α-tubulin was 
more disorganized. PFF increased integrin-α5 protein expression by 2.8-fold. 3D images ob-
tained from Z-stacks indicated that PFF increased F-actin fluorescence signal distribution in 
Z-direction by 1.4-fold (Fig. 1). PFF changed cell morphology from polygonal to triangular, 
and nucleus morphology from round to ellipsoid (Fig. 1). It decreased osteoblast cell volume 
by 0.7-fold, and nucleus volume by 0.8-fold (Fig. 1). PFF significantly increased mRNA 
expression of PXNA by 2.5-fold, PXNB by 7.7-fold, and ITGA51 by 3.7-fold, as well as 
protein expression of α-tubulin by 2.8-fold.Conclusions: PFF induces substantial changes in 
pre-osteoblast cytoskeleton, as well as in cell and nucleus morphology and volume, which 
are accompanied by elevated gene expression levels of adhesion and structural proteins. 
These data suggest that mechanical loading-induced changes in cell and nucleus morphology 
may drive signaling pathways of osteogenic differentiation and bone cell function.

Disclosures: Jianfeng Jin , None

SUN-298
Piezo1 Channel Activation in Osteoblastic Cells under Low-intensity Pulsed 
Ultrasound Stimulation *Guangdao Zhang1, Xiaofei Li1, Lin Wu1, Yi-Xian 
Qin1. 1Stony Brook University, United States

Low-intensity pulsed ultrasound (LIPUS) has been widely used to promote bone regen-
eration and fracture healing, but the underlying biophysical mechanisms remained largely 
undefined. Here we hypothesize that Piezo1, a mechanosensitive ion channel, could trans-
duce ultrasound associated mechanical signals and activate downstream signaling processes. 
To assess the hypothesis, the Piezo1role in mouse MC3T3-E1 osteoblastic cells during LI-
PUS stimulation has been detected in this study. We mainly investigated the Piezo1 expres-
sion and localization, cell migration, intracellular calcium oscillations, perinuclear F-actin, 
and the kinases 1/2 (ERK1/2) signaling in MC3T3-E1 cells and shRNA-Piezo1 knockdown 
cells, respectively. The results in Fig.1A indicated Piezo1 protein was highly expressed in the 
MC3T3-E1 osteoblastic cells, and mainly localized on the plasma membrane and nucleus. 
Moreover, Piezo1 could be knocked down by shRNA transfection. The relative expression 
of Piezo1 after knocked down was only 0.123 +/- 0.025, which was significantly lower than 
0.679 +/- 0.066 in the control cells (p<0.01). The cells migration and proliferation results 
in Fig.1B showed that cell-covered area of MC3T3-E1 cells was 45.91 +/- 2.29%, which 
was significantly higher than the shRNA-Piezo1 cells (32.82 +/- 1.79%, p<0.01) at 4 hours 
after LIPUS stimulation. In Fig.1C, the fluorescence intensities of the intracellular calcium 
of MC3T3-E1 cells significantly increased and several calcium spikes have been observed 
during LIPUS stimulation, and the F-actin was also found to immediately accumulate at the 
perinuclear region after LIPUS stimulation in Fig. 1C, which persistently existed until 5-min 
and returned to its initial level at 30-min. However, the changes of fluorescence intensities 
for intracellular calcium concentration and the F-actin intensity near the perinuclear region 
in sh-RNA Piezo1 cells were not obvious with LIPUS stimulation. Corresponding to these 
findings, the protein expression of ERK1/2 after the LIPUS stimulation in Fig.1D found 
significantly increased from 0.483 +/- 0.069 to 0.975 +/- 0.026 (p0.05) in sh-RNA Piezo1 
cells. In conclusion, Piezo1 in MC3T3-E1 osteoblastic cells could transduce LIPUS associ-
ated mechanical signals into intracellular calcium, and the influx calcium acts as the second 
messenger in activating ERK1/2 phosphorylation and polymerization of perinuclear F-actin.

Disclosures: Guangdao Zhang, None

SUN-299
A bispecific soluble receptor fusion protein targeting TNF-α and IL-21 
attenuates rheumatoid arthritis *SeungCheon Yang1, Mi-La CHO2, Jin-Sil 
Park2. 1The Catholic university of Korea, Republic of Korea, 2The Catholic 
University of Korea, Republic of Korea

Objective: This study aimed to investigate the therapeutic effects of BITRAP, a bispe-
cific fusion protein targeting TNF-α and IL-21, on the development of autoimmune arthritis 
in humans and mice.Methods: Human peripheral blood mononuclear cells were cultured 
with BITRAP under IL-17-producing T (Th17) cell-polarizing conditions or osteoclast 
differentiation conditions and examined the effects of BITRAP. Collagen-induced arthritis 
(CIA) and IL-1R antagonist (IL-1Ra) knockout mice were treated with BITRAP, and disease 
severity was assessed. In vivo real-time tracking of BITRAP was performed in CIA mice 
intravenously injected with quantum-dot-conjugated BITRAP using an in vivo fluorescence 
imaging system. Finally, splenic CD4+ T cells were treated with BITRAP under IL-21 stim-
ulation or Th17-polarizing conditions and monitored for STAT3 activity, as well as IL-17 
and TNF-α expression.Results: BITRAP treatment inhibited the production of IL-17 and 
VEGF but increased the production of IL-10 in CD4+ T cells, as well as directly suppressed 
osteoclastogenesis in humans. Following injection in CIA mice, BITRAP rapidly migrated 
into the inflamed joints and remained there for 72 h. Application of BITRAP attenuated the 
severity of autoimmune arthritis in CIA and IL-1Ra knockout mice by reducing the numbers 
of inflammatory cytokine-expressing cells and Th17 cells and antibody secretion. Finally, 
BITRAP suppressed STAT3 phosphorylation, as well as production of IL-17 and TNF-α, in 
murine splenic CD4+ T cells.Conclusions: These findings suggest that BITRAP, a bispecific 
fusion protein targeting TNF-α and IL-21, may be an effective treatment to overcome the 
limitations of anti-TNF therapy for patients with rheumatoid arthritis.

Disclosures: SeungCheon Yang, None

SUN-300
Promoting bone formation in Marfan Syndrome through in vivo mechanical 
loading and sclerostin neutralizing antibody treatment *Elizabeth A. 
Zimmermann1, David Bertrand1, Kerstin Tiedemann1, Catherine Julien1, Kyle 
Kavaseri1, Svetlana V. Komarova1, Bettina M. Willie1, Dieter P. Reinhardt2. 
1McGill University & Shriners Hospitals for Children, Canada, 2McGill 
University, Canada

PURPOSE: Marfan syndrome (MFS) is a connective tissue disorder caused by muta-
tions in the fibrillin-1 gene. MFS patients exhibit a range of skeletal symptoms including 
long bone overgrowth and lower bone mineral density. It remains unknown if skeletal symp-
toms are caused by alterations in structural function of fibrillin-1 as a matrix protein, or 
distortion of its interactions with bone cells. Here, using the Fbn1C1039G/+ mouse model 
of MFS, we investigate whether a reduced mechanoresponse in MFS exists and thereby 
contributes to osteopenia in MFS and if sclerostin neutralizing antibody (SclAb) in com-
bination with loading can enhance bone mass and microarchitecture in MFS. METHODS: 
36-week-old female Fbn1C1039G/+ (MFS) and littermate control (LC) mice were random-
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ized into PBS- or SclAb-injected groups (n=7 LC-PBS, n=4 MFS-PBS, n=4 LC-SclAb, 
n=3 MFS-SclAb). SclAb (Setrusumab, Mereo BioPharma) or PBS was administered once a 
week for 5 weeks. From the third to fifth weeks, left tibiae were loaded using in vivo cyclic 
compression (+1200με, strain gauging, n=6 mice/genotype) with right tibiae serving as in-
ternal non-loaded controls. In vivo µCT was performed at day 0, 5, 10, 15 and 20 of loading 
(8-µm voxel size) to analyze cortical parameters at tibial midshaft. ANOVA and post-hoc 
t-tests were performed (α=0.05). RESULTS: Cortical parameters were significantly lower in 
MFS compared to LC mice. SclAb treatment significantly enhanced cortical bone parame-
ters (CtAr,CtTh, CtvBMD, CtAr/TAr) compared to PBS. Treatment affected the response to 
loading measured at day20: in PBS-treated mice, all cortical parameters were greater in load-
ed relative to control limbs in both genotypes. In contrast for SclAb-treated mice, loading 
enhanced only CtAr, TAr in LC mice and did not alter cortical parameters in MFS mice (Fig. 
1). CONCLUSIONS: SclAb led to a robust anabolic response in both genotypes.In vivo 
loading increased cortical parameters in both MFS compared to LC mice, suggesting there 
is not a reduced mechanoresponse in MFS mice. Additional analyses with larger sample 
sizes are underway to confirm these findings and to investigate the cancellous bone. While 
loading increased cortical parameters in MFS and LC mice treated with PBS, there was a 
limited additive effect when combined with SclAb. Thus, SclAb is a promising treatment for 
osteopenia in MFS, but additional bone gains may not be possible through physical activity, 
which is anyway limited in this population.

Disclosures: Elizabeth A. Zimmermann, Mereo BioPharma, Grant/Research Support

SUN-319
Effect of vitamin D supplementation on bone resorption in patients with type 
2 diabetes *Edith Angellotti1, Anastassios G. Pittas1, Lisa Ceglia1. 1Division of 
Endocrinology, Diabetes and Metabolism, Tufts Medical Center, United States

Background: The effect of vitamin D3 supplementation on fasting and post-prandial 
bone resorption markers in patients with type 2 diabetes (T2D) has not been studied. Objec-
tive: We sought to determine the effect of supplementation with vitamin D3 4000 IU/d on 
serum C-telopeptide (CTX) levels while fasting and following a 75-g oral glucose tolerance 
test (OGTT) in patients with well-controlled T2D on diet and lifestyle.Research design and 
methods: The study was conducted in a subset of the placebo (P, n=12) and vitamin D3 (VD, 
n=13) groups of the Vitamin D for Established Type 2 Diabetes (DDM2) study – a clinical 
trial conducted to evaluate whether vitamin D3 supplementation improved beta-cell function 
in patients with well-controlled T2D. This post-hoc analysis was performed among partic-
ipants on diet and lifestyle only in order to avoid confounding effects of T2D medications 
on bone resorption. A 180-min OGTT was performed at baseline and week 24. Serum was 
collected at time 0’, 15’, 30’, 60’, 90’, 120’, 150’ and 180’. Archived samples were analyzed 
for serum CTX.Results: At baseline, mean+/-SD age was 65+/-8 y, 28% were women, hemo-
globin A1c was 6.7+/-0.4%, plasma 25-hydroxyvitamin D (25OHD) level was 25.6+/-11.7 
ng/mL, and serum CTX level was 397+/-148 pg/mL. Baseline variables did not differ in 
the two groups. At week 24, plasma 25OHD level increased by 26.2+/-12.0 ng/mL in the 
VD group vs. 0.5+/-10.1 ng/mL in the P group (p<0.001). Percent changes from baseline to 
week 24 in (a) fasting serum CTX level and in (b) the area under the post-OGTT CTX curve 
(CTXAUC) did not differ significantly in the two groups (Fasting CTX: -12+/-27% in the 
VD group vs. 3+/-19% in the P group, p=0.118; CTXAUC: -10+/-23% in the VD group vs. 
5+/-16% in the P group, p=0.061). When we combined data from both groups, change in 
plasma 25OHD level was inversely associated with percent changes in both fasting CTX (r= 
-0.561, p=0.004) and in CTXAUC (r= -0.546, p=0.005).Conclusion: This study found that 
improvements in vitamin D status as measured by plasma 25OHD levels were associated 
with reductions in bone resorption both in the fasted state and in response to an OGTT in 
patients with well-controlled T2D. These findings need to be confirmed in larger studies.

Disclosures: Edith Angellotti, None

SUN-320
Calcium sensing receptor in male germ cells is essential for processes 
leading to fertilization *Ida Marie Boisen1, Martin Blomberg Jensen1, Anders 
Rehfeld2, John Erik Nielsen2, Anders Juul2, Iris Mos3, Hans Bräuner-Osborne3, 
Beate Lanske4. 1Group of Skeletal Mineral and Gonadal Endocrinology, 
University Department of Growth and Reproduction, Rigshospitalet, Faculty of 
Medical and Health Sciences, University of Copenhagen, Denmark, 2Department 
of Growth and Reproduction, Rigshospitalet, Faculty of Medical and Health 
Sciences, University of Copenhagen, Denmark, 3Department of Drug Design 
and Pharmacology, Faculty of Health and Medical Sciences, University of 
Copenhagen, Denmark, 4Division of Bone and Mineral Research, HSDM/HMS, 
Harvard Medical School, United States

Fifteen percent of couples are infertile and impaired semen quality is part of the prob-
lem in 50% of all couples. In most cases male infertility is idiopathic. Spermatozoa are tran-
scriptionally silent and dependent on second messengers, especially intracellular calcium 
concentration ([Ca2+]i). Changes in the external environment in the testis and epididymis 
during sperm maturation, as well as after ejaculation in the women elicit capacitation, hy-
peractivation, and the acrosome reaction, which all are required for fertilization. Inactivating 
mutations in the calcium sensing receptor (CaSR) gene have demonstrated the indispensable 
role of CaSR for systemic calcium sensing and mineral ion homeostasis. Calcium levels in 
the male reproductive tract, seminal fluid, and female tract vary dramatically from low to 
several fold higher than serum. Human spermatozoa are also exposed to other CaSR agonists 
such as Mg2+ and spermines. Whether CaSR has a role in male fertility is unknown. Here 
we demonstrate the presence of CaSR in germ cells in mouse and human testis and in the 
mature spermatozoa (Figure 1). We measured Ca2+ mobilization in human spermatozoa and 
found that agonists of CaSR (Ca2+, Mg2+, and spermines) all at physiological concentra-
tions stimulate a rapid increase in [Ca2+]i. Moreover, CaSR activation potentiates the effects 
of classical inducers of fertilization such as the progesterone induced rise in [Ca2+]i and 
bicarbonate induced capacitation in human sperm cells. This notion was corroborated in a 
patient with an inactivating mutation in CaSR causing familial hypocalciuric hypercalcemia 
type 1 (FHH1). Ca2+ sensibility was markedly reduced in spermatozoa from this patient 
and the positive allosteric activator of CaSR, cinacalcet, that induced an increase in [Ca2+]
i in spermatozoa from healthy donors failed to increase [Ca2+]i in spermatozoa from this 
patient (Figure 2). In addition, the patient had a lower progesterone induced increase in 
[Ca2+]i and both progesterone and calcium failed to induce the acrosome reaction. Calcium 
signaling differs markedly in rodent and human spermatozoa and CaSR seems dispensable 
for normal fertilization in mice as our germ cell specific CaSR knock down model showed 
no major impairment in male fertility. In conclusion, we propose that CaSR is essential for 
calcium signaling in human spermatozoa and influences the ability to complete maturation, 
capacitation, and the acrosome reaction.

Disclosures: Ida Marie Boisen, None

SUN-321
Factors Affecting Bone-Metabolism Markers in Female High-School 
Students *Rei Fujiwara1, Hiromi Ishida2, Rieko Sato2, Kazuhiro Uenishi2. 
1Nihon University Department of Food and Nutrition Junior College, Japan, 
2Kagawa　Nutrition University, Japan

[Introduction] Measurement of bone metabolism markers is often used to determine 
the treatment effect of osteoporosis, but few reports have focused on adolescents. There-
fore, the relevant factors of bone-metabolism markers in adolescence are unclear, and the 
accumulation of further studies is needed. Hence, this study aimed to examine factors affect-
ing bone-metabolism markers in third grade female high-school student’ s who are in the 
process of gaining bone mass.[Methods] The subjects were 52 third grade female student’ 
s(17.6±0.3 years)studying at “a high school in Tokyo. We only included subjects with com-
plete physical measurement data. Height, weight, body mass index, body-fat percentage, 
body-fat mass, fat-free mass, and bone mass (stiffness), measured by quantitative ultraso-
nography, were recorded. Four bone metabolism markers were measured: osteocalcin (OC), 
Intact type I procollagen-N-propeptide (P1NP), type I collagen cross-linked N-telopeptide, 
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and tartrate-resistant acid phosphatase-5b. In addition, a menarche age questionnaire was 
used to determine the age at first menstruation.[Results] The body fat percentage was nega-
tively correlated with OC and P1NP when the relationship between the physical indices and 
bone-metabolism markers was examined. No association was found between bone mass-and 
bone metabolism-related markers. In addition, menarche age was classified into three groups 
by percentile value [(early group (10.7 ± 0.4 years), middle group (11.7 ± 0.3 years), late 
group (13.4 ± 1.1 years)]. The comparison of these groups showed that the early group had 
significantly lower P1NP value than did the late group.[Conclusion] It was suggested that 
in female high-school students, a high body-fat percentage has a negative effect on bone 
metabolism. Bone metabolism markers were associated with age at menarche, suggesting 
that bone turnover may be reduced by menarche.

Disclosures: Rei Fujiwara, None

SUN-322
Regulation of α-klotho Expression by Dietary Phosphate During Growth 
Periods *Shiori Fukuda-Tatano1, Hironori Yamamoto2, Otoki Nakahashi3, 
Ryouhei Yoshikawa4, Mayu Hayashi4, Maki Kishimoto4, Hisami Yamanaka-
Okumura4, Kohta Ohnishi4, Masashi Masuda4, Yutaka Taketani4, Yukiko Imi5. 
1The University of Shimane, Japan, 2Department of Health and Nutrition, Faculty 
of Human Life, Jin-ai University, Japan, 3Division of Functional Food Chemistry, 
Institute for Health Science, Tokushima Bunri University, Japan, 4Department 
of Clinical Nutrition and Food Management, Institute of Biomedical Sciences, 
University of Tokushima Graduate School, Japan, 5Department of Clinical 
Nutrition and Dietetics, Konan Women’s University, Japan

Inorganic phosphate (Pi) is an essential nutrient for maintaining various biological 
functions, particularly during growth periods. Excess intake of dietary Pi increases the se-
cretion of fibroblast growth factor 23 (FGF23) and parathyroid hormone (PTH) to maintain 
plasma Pi levels. FGF23 is a potent phosphaturic factor that binds to the α-klotho/FGFR 
complex in the kidney to promote excretion of Pi into the urine. In addition, excess intake of 
dietary Pi decreases renal α-klotho expression. Down-regulation or lack of α-klotho induces 
a premature aging-like phenotype, resulting from hyperphosphatemia, and leading to condi-
tions such as ectopic calcification and osteoporosis. However, it remains unclear what effects 
dietary Pi has on α-klotho expression at different life stages, especially during growth peri-
ods. To investigate this, we used C57BL/6J mice in two life stages during growing period. 
Weaned (3 weeks old) and periadolescent (7 weeks old) were randomly divided into seven 
experimental groups and fed with 0.02, 0.3, 0.6, 0.9, 1.2, 1.5, or 1.8% Pi diets for 7 days. As 
a result, elevated plasm expression and pathogenesis of renal calcification compared with 
periadolescent mice.a Pi and FGF23 levels and decreased renal α-klotho expression were 
observed in weaned mice fed with a high Pi diet. In addition, a high Pi diet clearly induced 
renal calcification in the weaned mice. However, in the periadolescent group, renal calcifi-
cation was not observed, even in the 1.8% Pi diet group. The present study indicates that a 
high Pi diet in weaned mice has much greater adverse effects on renal α-klotho expression 
and pathogenesis of renal calcification compared with periadolescent mice.

Disclosures: Shiori Fukuda-Tatano, None

SUN-323
Lycopene Protects Against Glucocorticoid-Induced Osteoporosis In Mice: 
Impact On Oxidative Stress And Osteocyte Senescence *Qinghe Geng1, Jin 
Wang1, Huabei Sun1, Juan Zhai1, Kaijin Guo2, Shen Wang3, Ke Heng4, Dengshun 
Miao5. 1Lab of bone and mineral research, Pizhou Hospital, Xuzhou Medical 
University, China, 2Department of orthopeadic, The Affiliated hospital of Xuzhou 
Medical University, China, 3Department of Acupuncture, Guangxi Medical 
University, China, 4Department of Orthopedics, Changzhou No. 2 Hospital, 
Nanjing Medical University, China, 5State Key Laboratory of Reproductive 
Medicine, The Research Center for Bone andStem Cells, Department of 
Anatomy, Histology and Embryology, Nanjing MedicalUniversity, China

Glucocorticoids (GCs) therapy is one of the leading causes of secondary osteoporosis. 
It is an urgent need of preventing the critical side effects on bone health of GCs therapy, 
given the wide usage of GCs in treating various inflammatory and immune-related diseas-
es. Lycopene administration abates oxidative stress and benefits bone health; however, if 
lycopene has therapeutic effects of on preventing glucocorticoid-induced osteoporosis 
(GIOP) remains unclear. To address this question, thirty 5-month-old female C57BL/6J 
mice were randomly divided into three groups (n=10/group) and treated with control (Ctrl), 
dexamethasone (Dex+Vehi; 25mg/kg/day) or Dex plus lycopene (Dex+lycopene; 45mg/kg/
day) treatment. After 4 weeks, the mice were sacrificed for analysis of femur bone mass, 
microarchitecture and strength in GIOP mouse model. The results showed that Dex-treat-
ed mice showed reduced bone mineral density (BMD), bone biomechanical properties and 
osteoblastic bone formation, but increased osteoclastic bone resorption, accompanied with 
micro-architectural deterioration of trabecular and cortical bones than Ctrl mice. Howev-
er, significant improvements on bone mass, strength and microarchitecture deterioration 
were detected in Dex+Lycopene mice than Dex-treated mice. Additionally, we found that 
lycopene effectively inhibited oxidative stress and suppressed osteocytes senescence and 
senescence-associated secreted phenotype (SASP) of osteocytes, thereby inhibited osteo-

porosis progression in Dex-treated mice. Therefore, we found that lycopene treatment was 
able to alleviate femoral bone loss in GIOP mice through a combination of increased bone 
formation and suppressed bone resorption through inhibiting oxidative stress and osteocyte 
senescence. The usage of lycopene is highly recommended to patients with chronic GCs 
treatment for GIOP prevention.

Disclosures: Qinghe Geng, None

SUN-324
Etelcalcetide decreases PTH-calcium set point without changing 
maximum and minimum PTH secretion in vivo in mice model of primary 
hyperparathyroidism *Yasuo Imanishi1, Noriyuki Hayashi1, Chie Hirakawa1, 
Daichi Miyaoka1, Masanori Emoto1, Masaaki Inaba1, Atsuto Inoue2, Kazutsune 
Harada2, Katsuhito Mori3. 1Osaka City University Graduate School of Medicine, 
Department of Metabolism, Endocrinology and Molecular Medicine, Japan, 
2ONO Pharmaceutical Co., Ltd., Japan, 3Osaka City University Graduate School 
of Medicine, Department of Nephrology, Japan

Background: Etelcalcetide (Parsabiv®, AMG 416/ONO-5163) has been approved for 
an intravenous calcimimetic agent for secondary hyperparathyroidism (SHPT) in many 
countries. Etelcalcetide binds extracellular domain of calcium-sensing receptor (CaSR), 
while the other calcimimetic, cinacalcet, binds CaSR’s 7 transmembrane domain. Although 
these calcimimetic binds different sites of CaSR, it is still unknown whether etelcalcetide 
has calcimimetic potency on parathyroid glands in parathyroid hormone (PTH) secretion.
Aims: To determine the roles of etelcalcetide on PTH-calcium set point, maximum and min-
imum PTH secretion in vivo in mice model of primary hyperparathyroidism (PC).Methods: 
The PTH-calcium set point, maximum and minimum PTH secretion were determined using 
the ‘in vivo set point analyses’ previously described (Imanishi Y J Bone Miner Res 2002). 
The set points were obtained in PC mice and wild type mice, and PC mice were divided 
in 2 groups. After 7 days administrations of etelcalcetide (3 mg/kg BW/day) or vehicle, 
the set points were obtained. Crossover administration was performed after 14 days of set 
point analyses. After 7 days crossover administrations, the set points were obtained.Results: 
Etelcalcetide administration significantly decreased the set point from 9.03 ± 0.56 mg/dl 
to 6.80 ± 0.28 mg/dl. After vehicle administration, the point restored to 8.81 ± 0.38 mg/dl. 
In another group, the vehicle administration did not alter their set points (8.84 ± 0.69 mg/
dl to 8.98 ± 0.63 mg/dl) and etelcalcetide administration followed by vehicle significantly 
decreased it to 7.10 ± 0.72 mg/dl. Significant changes in maximum and minimum PTH 
secretion were observed during the study.Conclusion: Etelcalcetide decreased PTH-calcium 
set points without changing maximum and minimum PTH secretion in vivo in PC mice. 
Etelcalcetide has similar calcimimetic potency like cinacalcet.

Disclosures: Yasuo Imanishi, ONO Pharmaceutical Co., Ltd., Grant/Research Support

SUN-325
Establishment of model mice of FGF23-related hypophosphatemia induced 
by iron solution administration. *Mai Kanai1, Itsuro Endo1, Yuichi Takashi2, 
Jumpei Teramachi3, Hirofumi Tenshin4, Masahiro Hiasa4, Seiji Fukumoto5, 
Masahiro Abe6, Toshio Matsumoto7. 1Department of Chronomedicine, 
Tokushima University Graduate School of Health Sciences, Japan, 2Department 
of Endocrinology and Diabetes Mellitus, Fukuoka University Chikushi Hospital, 
Japan, 3Department of Tissue Regeneration, Tokushima University, Japan, 
4Department of Orthodontics and Dentofacial Orthopedic, Tokushima University, 
Japan, 5Fujii Memorial Institute of Medical Sciences, Tokushima University, 
Japan, 62.Department of Hematology, Endocrinology and Metabolism, 
Tokushima University, Japan, 7Fujii Memorial Institute of Medical Sciences, 
Tokushima University, , Japan

Fibroblast growth factor 23 (FGF23) is a hormone regulating phosphate metabolism. 
However, there are many unanswered questions about the regulatory mechanisms of FGF23 
expression and secretion. The previous data suggested that the expression and secretion of 
FGF23 are regulated by both extracellular phosphate and iron concentrations. Therefore, 
the purpose of our study was to create model mice of FGF23-related hypophosphatemia by 
administration of iron solution, and to elucidate the link between phosphate and iron regulat-
ing FGF23 expression and secretion. ICR mice were divided into 4 group of #1 bloodletting 
before iron administration, #2 bloodletting only, #3 iron administration only, #4 control: no 
intervention. Urinary phosphate excretion was evaluated before and after bloodletting and/
or iron administration. After the above interventions, all mice were sacrificed, and blood 
and bone samples were collected. #1 mice showed increased urinary phosphate excretion 
and decreased serum phosphate level accompanied by higher intact FGF23 concentration. 
FGF23 mRNA expression was also increased in bone of #1 mice compared to those of #2, #3 
and #4 group. GLANT3 mRNA expression was almost the same in all groups. Furthermore, 
the increase in phosphate concentration and decreasing tendency in iron concentration of 
extracellular fluid of bone marrow in mice of #1 group was observed. It was possible that 
these changes contributed to the increase of both mRNA and protein of FGF23. No change 
in phosphate excretion and serum phosphate level was observed in both #2 and #3 mice after 
bloodletting or iron administration compared to those of #4 mice. Phosphate concentration 
in extracellular fluid of bone marrow of #2 and #3 mice was not different from that of #4 



218

SUN-326 ASBMR 2019 Annual Meeting

mice. However, a decrease in iron concentration was observed in extracellular fluid of bone 
marrow of #2 mice compared to that of control reflecting anemia due to bloodletting. From 
these results, we speculate that we have succeeded in establishing model mice of FGF23-re-
lated hypophosphatemia by administration of iron solution. We hope that detailed analysis 
of these model mice will reveal a new link between phosphate and iron that are essential 
minerals for maintenance of life.

Disclosures: Mai Kanai, None

SUN-326
TXNIP participates in GIO bone loss through mitochondrial oxidative 
phosphorylation pathway *Liao Cui1, Yilin Mo1, Yajun Yang1. 1Guangdong 
Medical University, China

Objective: Glucocorticoid induced osteoporosis (GIO) is a clinically common second-
ary osteoporosis whose pathogenesis is related to mitochondrial oxidative stress induced 
by reactive oxygen species (ROS), while thioredoxin interacting protein (TXNIP), as an 
important protein that is regulating ROS through mitochondrial oxidative phosphorylation 
(MOP) signaling pathway, and leading to bone loss. Methods: We established a GIO model 
in rat to evaluate the effects of glucocorticoids on bone biomechanics and morphology while 
the expression of TXNIP in serum was detected by ELISA and western blot method was used 
to detected the expression of TXNIP in bone tissue. Simple western blot was used to detect 
the expression of MOP signaling pathway-related protein in bone tissue. The morphological 
changes of mitochondria in bone cells were observed by transmission electron microscopy. 
At the same time, we also established a TXNIP knockout mouse and gave glucocorticoid in-
tervention. The iTRAQ method was used to detect the proteomics of mouse bone tissue and 
analyze the differential proteins between different groups, and then verified the expression of 
MOP signaling pathway-associated proteins by simple western blot method. Results: Com-
pared with the control group, the expression of serum TXNIP in GIO rats was significantly 
increased. Simple western blot also showed that the expression of TXNIP was significantly 
increased while the expression of MOP signaling pathway-related proteins (Ndufs3?SDHD? 
Cyt B?COX IV?ATPB)showed an upward trend. Transmission electron microscopy indicat-
ed the number of mitochondria in cortical bone cells significantly reduced accompany with 
vacuoles and edema. In addition, compared with wild-type mice (WT), TXNIP knockout 
mice (TX-KO) showed that the related proteins of Ndufs3?SDHD? Cyt B?COX IV?ATPB 
in the MOP signaling pathway were down-regulated, and the results of simple western blot 
also indicated that the associated protein on the MOP signaling pathway is low expressed. 
Treated with glucocorticoids in TX-KO mice showed no significant differences in the ex-
pression levels of related proteins on the MOP signaling pathway compared to TX-KO mice. 
Conclusion: TXNIP is involved in the pathogenesis of GIO and leads to bone loss through 
the mitochondrial MOP signaling pathway.

Disclosures: Liao Cui, None

SUN-327
Regulation of cyclophilin D and mitochondrial permeability transition pore 
during osteogenic differentiation *Rubens Sautchuk, Jr1, Brianna Shares1, 
Roman Eliseev1. 1Center for Musculoskeletal Research, University of Rochester, 
United States

The role of mitochondrial bioenergetics during bone development, homeostasis, and 
repair is understudied. Our lab and others have demonstrated that bone marrow stromal 
cells (BMSC) shift their energetic profile to oxidative phosphorylation (OxPhos) during 
osteoblast (OB) differentiation. Higher OxPhos produces more ROS that can trigger open-
ing of the mitochondrial permeability transition pore (MPTP). MPTP opening is positively 
regulated by the mitochondrial matrix protein cyclophilin D (CypD) and leads to loss of 
mitochondrial membrane potential and of OxPhos function. Therefore, to maintain BMSCs 
commitment towards the osteogenic lineage, inhibition of the MPTP is beneficial. Such an 
inhibition due to downregulation of CypD has been reported during neuronal and cardio-
myocyte differentiation. To study how CypD affects BMSCs fate, we investigated the CypD 
mRNA and protein expression in mouse BMSCs and in osteogenic cell lines (OCLs) during 
osteogenesis. We also analyzed the effect of CypD manipulation on osteogenesis in vitro 
and in vivo, using CypD knock-out (KO) mice or a Col1-CreERT2-driven constitutively 
active K166Q mutant CypD (caCypD) gain of function (GOF) model. In OCLs, CypD was 
manipulated through shRNA or K166Q mutant CypD vector. Our data show that CypD 
mRNA levels decreased in both primary cells and OCLs at D7 and D14 in osteogenic media. 
To determine potential mechanisms involved in CypD regulation, we analyzed the CypD 
gene (Ppif) promoter for potential transcription factor (TF) binding sites and found multiple 
Smad-binding elements within this promoter. We hypothesize that in case of CypD, Smads 
are inhibitory TFs. Our data in fact show downregulation of CypD mRNA in OCLs trans-
fected with the Smad1 vector. We also observed that CypD KO BMSCs showed increased 
OxPhos activation and OB markers during differentiation when compared to wild type lit-
termates. The same pattern was observed when wild type BMSCs were treated with CypD 
inhibitors. On the other hand, GOF mice showed decreased P1NP biomarker and vertebrae 
cortical thickness at 4 months old. To study if there is a cell-autonomous effect on BMSCs, 
we isolated BMSCs from GOF mice and observed decreased osteogenic potential in vitro. 
Taken together, these results suggest that regulation of CypD expression is an important part 

of osteogenic differentiation and, therefore complete understanding the regulatory mecha-
nism(s) involved is of great significance.

Disclosures: Rubens Sautchuk, Jr, None
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PAI-1 accelerates sarcopenia and ageing-related osteoporosis. *Aidehamu 
Aihemaiti1, Naoki Yamamoto1, Alkebaier Aobulikasimu1, Hiroki Ochi1, Shingo 
Sato1, Atsushi Okawa1, Yoshinori Asou1, Takuya Oyaizu2, Kunikazu Tsuji3, 
Toshio Miyata4. 1Department of Orthopedics Surgery, Tokyo Medical and 
Dental University, Japan, 2Department of Orthopedics Surgery, Tokyo Medical 
and Dental University, , Japan, 3Department of Cartilage Regeneration, Tokyo 
Medical and Dental University, Japan, 4Department of Molecular Medicine and 
Therapy, United Centers for Advanced Research and Translational Medicine, 
Tohoku University Graduate School of Medicine , Japan

Ageing is a risk factor for osteoporosis and sarcopenia. In recent years, there is mount-
ing evidence that senescent cells contribute to ageing and age-related disease by generating 
a low-grade inflammation state (senescence-associated secretory phenotype-SASP). Plas-
minogen activator inhibitor-1(PAI-1), a serpin (serine protease inhibitor), is a 50-kDa single 
chain glycoprotein that inhibits urokinase/tissue plasminogen activator. PAI-1 is not only a 
marker but also a mediator of cell senescence. We previously reported a small molecule PAI-
1 inhibitor prevents ovariectomy-induced bone loss, however, the effects of PAI-1 inhibitor 
on musculoskeletal ageing is unknown. In this study, we examined the effects of small mol-
ecule PAI-1 inhibitor, TM5484, on ageing-related osteoporosis and sarcopenia using aged 
mouse model. C57BL/6J male mice in six months old were divided into two groups, such 
as ΔP-group in which mice were administered TM5484 in diet (0.01%, 100mg/kg d-1 in 
MR stock) for six months, and control group fed MR stock. At twelve months of age, we 
evaluated grip strength by using a specific grip meter. In control group, the grip strength was 
decreased compared with young mice, however, ΔP-group showed significantly higher grip 
compared with the control group. Next, we evaluated maximum twitch and tetanic isometric 
tensile strengths of gastrocnemius under anesthesia by stimulating the common tibial nerve 
at 1Hz (twitch) or 50 Hz (tetanus) using a surface electrode. Both maximum twitch and 
tetanic isometric tensile strengths were higher in ΔP-group compared to control as well. The 
mice were sacrificed after muscle strength evaluation. The body weight and the weights of 
quadriceps muscles and gastrocnemius muscles were similar between the control group and 
Δ P-group. Micro-CT analysis indicated BV/TV ratio of cancellous bone in both distal fem-
ora and lumbar spine was significantly higher in ΔP-group compared to control. BMD in the 
mid-shaft of femora was also higher in ΔP-group. In conclusion, PAI-1 inhibitor TM-5484 
prevented ageing -related bone loss and muscle power weakness in mouse model of ageing. 
We are currently analyzing the molecular mechanisms of the effect of TM-5484 on bone and 
muscle metabolism. Our results suggest that PAI-1 blockade via a small molecule inhibitor 
is a new therapeutic approach to prevent sarcopenia and osteoporosis during aging progress.

Disclosures: Aidehamu Aihemaiti, None

SUN-343
Monomethylfumarate Protects against Ovariectomy-related Changes in 
Body Composition *Bollag Anna1, Tianyang Guo1, Kehong Ding1, Vivek 
Choudhary1, Xunsheng Chen1, Qing Zhong1, JIanrui Xu1, Kanglun Yu1, 
Mohamed Awad1, Mohammed Elsalanty1, Maribeth Johnson1, Meghan McGee-
Lawrence1, Carlos Isales1, Wendy Bollag2. 1Augusta University, United States, 
2Augusta University; Charlie Norwood VA Hospital, United States

Low bone mass, which can result in weaker bones that are susceptible to fracture, af-
fects more than 44 million Americans, a number that is estimated to climb to over 60 million 
by 2020. Bone mass declines with age, although the exact mechanisms for this decrease are 
unclear. Aging is known to enhance the generation of reactive oxygen species, which can 
affect bone formation and breakdown. Monomethylfumarate (MMF) is an active metabolite 
of the multiple sclerosis drug Tecfidera; it is thought to function by activating nuclear factor 
erythroid-derived-2-like-2 (Nrf2), a transcription factor responsive to oxidative stress and 
able to induce the expression of endogenous anti-oxidant systems. We hypothesized that 
MMF-elicited increases in anti-oxidants would inhibit bone loss induced by ovariectomy. 
We first demonstrated that MMF activated Nrf2 and induced the expression of anti-oxi-
dant Nrf2 target genes in bone marrow-derived mesenchymal stem cells. Sham-operated or 
ovariectomized adult female mice were then fed chow with or without MMF and various 
parameters monitored. Ovariectomy produced the expected effects, decreasing bone mineral 
density and increasing body weight, fat mass, bone marrow adiposity and serum levels of 
receptor activator of nuclear factor kappa-B ligand (RANKL). MMF decreased fat but not 
lean mass and increased the tissue mineral density of cortical bone; MMF also tended to 
inhibit the ovariectomy-induced increase in bone marrow adiposity and RANKL. Because 
these results suggest the possibility that MMF might have beneficial effects on body com-
position and several bone parameters after menopause, further investigation into this drug 
is clearly warranted.

Disclosures: Bollag Anna, None



219

 ASBMR 2019 Annual Meeting SUN-346

Su
nd

ay
 P

os
te

rs

SUN-344
A timed up and go test predicts fracture risk in older women independently 
of clinical risk factors and bone mineral density *Berit A. M. Larsson1, 
Daniel Sundh1, Kristian F. Axelsson2, Anna G. Nilsson3, Mattias Lorentzon4. 
1Geriatric Medicine, Department of Internal Medicine and Clinical Nutrition, 
Institute of Medicine, University of Gothenburg, Göteborg Gothenburg, 
Sweden., Switzerland, 2Geriatric Medicine, Department of Internal Medicine 
and Clinical Nutrition, Institute of Medicine, University of Gothenburg, 
Göteborg Gothenburg, Sweden. Department of Orthopaedic Surgery, Skaraborg 
Hospital, Göteborg Skövde, Sweden., Sweden, 3Geriatric Medicine, Department 
of Internal Medicine and Clinical Nutrition, Institute of Medicine, University 
of Gothenburg, Göteborg Gothenburg, Sweden. Department of Endocrinology, 
Sahlgrenska University Hospital, Göteborg Gothenburg, Sweden., Sweden, 
4Geriatric Medicine, Department of Internal Medicine and Clinical Nutrition, 
Institute of Medicine, University of Gothenburg, Göteborg Gothenburg, Sweden. 
Geriatric Medicine, Sahlgrenska University Hospital, Mölndal, Mölndal, 
Sweden., Sweden

Background: Physical function and mobility affect the risk of falls and fracture. The 
timed up and go (TUG) test measures physical performance. Individuals are timed while 
they rise from a chair, walk 3 m and turn to return to sit on the chair. A TUG time of >13.5 
s is regarded as poor physical performance. It has previously been shown that TUG is as-
sociated with fracture incidence, but it is unclear whether the association is independent of 
clinical risk factors and bone mineral density (BMD). The aim of this study was to investi-
gate if TUG time was associated with fracture risk in older women independently of clinical 
risk factors and BMD. Methods: In a large population-based study of 3028 older women 
(75-80 years), the Sahlgrenska University hospital Prospective Evaluation of Risk for Bone 
fractures (SUPERB) study, a standardized questionnaire was used to assess information re-
garding diseases, medications and lifestyle. At baseline, physical function tests, including 
TUG, were performed and BMD of the spine and hip was measured with DXA (Hologic, 
Discovery A). Cox regression models were used to assess the association between TUG time 
and fracture incidence, with adjustments for confounders (age, height, weight, previous frac-
ture, family history of hip fracture, smoking, p.o. glucocorticoid use, rheumatoid arthritis, 
excessive alcohol intake and femoral neck BMD). Results: In total, 194 women had a TUG 
time of >13.5 s and 2810 women had a shorter TUG time. Women with TUG time >13.5 
were older (age 78.2 ±1.6 (mean±SD) years vs 77.8±1.6), heavier (weight 74.8±15.3 kg vs 
68.3±11.7[MO1] ) and shorter (height 160±6.6cm vs 162±5.8) than women with shorter 
TUG time (p13.5 s was associated with an increased risk of fracture (nonvertebral fracture: 
HR [95%CI] 2.10 [1.47-3.00], major osteoporotic fracture 2.05 [1.46-2.88] and hip fracture 
2.72 [1.36-5.42]. These associations were significant after adjustment for clinical risk factors 
and remained significant for nonvertebral fracture and major osteoporotic fracture when 
adjustment for femoral neck BMD was also included in the model (Table). Conclusions: Our 
results demonstrate that a prolonged TUG test predicts the risk of nonvertebral and major 
osteoporotic fracture independently of clinical risk factors and BMD, indicating that inclu-
sion of the TUG test in patient evaluation should be considered in order to improve fracture 
prediction in older women.

Disclosures: Berit A. M. Larsson, None

SUN-345
Is low impact physical activity associated with lower limb bone and muscle 
outcomes? Results from the Hertfordshire Cohort Study *Camille Parsons1, 
Elaine Dennison1, Cyrus Cooper1, Kate Ward1, Jon Tobias2. 1MRC Lifecourse 
Epidemiology Unit, University of Southampton, United Kingdom, 2University 
of Bristol, United Kingdom

Numerous studies have shown the positive benefits of physical activity (PA), in particu-
lar medium and high impact PA has been shown to increase bone mineral density and muscle 
strength. In this study we examined relationships between low impact PA, lower limb bone 
and muscle outcomes in community dwelling older adults.The Hertfordshire Cohort Study, 
consists of men and women born in 1931-9 in the UK county of Hertfordshire. In 2011-12, 
participants underwent a pQCT scan of the tibia (4%, 38%, 66% sites) for measures of 
BMD, bone and muscle size, muscle density (Stratec 2000); jump power, velocity and force 
were assessed from a two-footed countermovement jump on a Leonardo Mechanography 
Ground Reaction Force Platform (Novotec Medical GmbH). Participants wore triaxial ac-
celerometers for 7-days and counts of low (0.5-1.0g), medium (1.0-1.5g) and high (>1.5g) 
impact activity were calculated. Linear regression was used to quantify associations between 

bone and muscle parameters, and low impact PA. To avoid multi-collinearity problems, a 
standardised residual of medium- and high- impact PA adjusted for low impact PA was de-
rived. Results are presented B (95% confidence interval).105 participants, mean(SD) age 
76.1(2.7) years, wore accelerometers; jumping mechanography (JM) was available for 78 
participants(65.4% male). Low impact PA was positively associated with maximum power 
(w/kg) (1.82(0.92, 2.72), and maximum relative velocity (m/s) (0.09 (0.04, 0.13)), with rela-
tionships remaining after adjustment for age, sex and medium and high impact PA. Signifi-
cant positive associations were found between total area (mm2) at 4% slice and low impact 
activity counts (38.7(11.8, 65.7)). Cortical thickness (mm), cortical area (mm2) and polar 
strength strain index (mm3) were also positively associated with PA at 38% slice ((0.2 (0.6, 
0.3) (10.5 (2.4, 18.6)) (60.4 (1.4, 119.5))). Increased low impact PA was significantly associ-
ated with increased muscle density (0.48 (0.04, 0.92)) but not calf muscle area. Relationships 
with cortical area, cortical thickness and calf muscle density were robust to adjustment age, 
sex, BMI and medium and high impact PA.Low impact physical activity was associated with 
improved parameters of tibial bone and calf muscle strength assessed by pQCT. In addition, 
those with higher counts of low impact activity had better muscle power and velocity. These 
data suggest that maintaining any low impact activity is beneficial to bone and muscle in an 
elderly population.

Disclosures: Camille Parsons, None

SUN-346
Postnatal Runx2 deletion causes age-related changes in bone. *Ikue Tosa1, 
Daisuke Yamada1, Shunpei Tsukamoto1, Kenji Kawabe1, Takeshi Takarada1, 
Mitsuaki Ono2, Toshitaka Oohashi2, Takuo Kuboki3. 1Department of Regenerative 
Science, Okayama University Graduate School of Medicine, Dentistry and 
Pharmaceutical Sciences, Japan, 2Department of Molecular Biology and 
Biochemistry, Okayama University Graduate School of Medicine, Dentistry 
and Pharmaceutical Sciences, Japan, 3Department of Oral Rehabilitation and 
Regenerative Medicine, Okayama University Graduate School of Medicine, 
Dentistry and Pharmaceutical Sciences, Japan

Runt-related transcription factor-2 (Runx2) is an essential transcription factor for os-
teoblastic differentiation in both intramembranous and endochondral ossification process-
es during skeletogenesis. However, the postnatal significance of Runx2 in vivo remains 
poorly understood because the global Runx2 deletion causes perinatal lethality in mice. In 
this study, we generated tamoxifen-induced Runx2 global deficient mice by crossing the 
Runx2flox mice (Takarada et al., J. Bone Miner. Res., 2013) with ROSA26-CreERT2 mice 
(Rosa26-CreERT2;Runx2flox/flox). Mice were intraperitoneally treated with tamoxifen at 
4-week-old for 5 consecutive days, and then analyzed 6 weeks after administration. Post-
natal deletion of Runx2 led to a low bone mass associated with decreased bone formation 
and resorption, and to an excessive bone marrow adiposity. In addition, postnatal Runx2 
deficient mice exhibited the significantly lower population of B cells and higher myeloid 
population in the bone marrow, while no significant alternation was found in the populations 
of hematopoietic stem cells, common lymphoid progenitors and erythroid progenitors. Flow 
cytometric analysis using Runx2 antibody in the bone marrow showed that stromal fractions 
(CD45/Ter119/CD31- triple negative cells) exhibited lower Runx2 expression levels in aged 
mice (80 - 100 weeks old) compared to young mice (8 - 10 weeks old) (Fig. A-B). Bone 
marrow transplantation analysis revealed that the phenotypes including a low-turnover bone 
loss, bone marrow adiposity and abnormal hematopoiesis are attributed to a Runx2 deletion 
in non-hematopoietic stromal cells, but not to that in hematopoietic lineage cells. Thus, our 
data demonstrate that Runx2 deletion in adult causes age-related changes of bone tissues not 
only in bone mass, but also in bone marrow hematopoiesis (Fig. C).

Disclosures: Ikue Tosa, None
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SUN-363
Gene by environment interactions govern the existence and magnitude of 
bone response to inhaled air pollution *Cheryl L Ackert-Bicknell1, Dana A 
Godfrey1, Robert Maynard1, Katrina Jew2, Candace Wong2, David Chalupa2, 
Alison Elder2. 1Center for Musculoskeletal Research, University of Rochester, 
United States, 2Department of Environmental Medicine, University of Rochester, 
United States

A deficiency in bone acquisition during childhood leads to decreases in peak bone mass, 
increasing risk for osteoporotic fracture in later life. Exposure to air pollution has been as-
sociated with increased bone turnover in 10-year-old children and bone mineral density in 
adults. Response to air pollution is highly variable, and may in part be genetically controlled, 
but previous studies were not designed to test for genetic influences on bone. We hypothe-
sized that air pollution would impact trabecular bone during growth, but would be modulated 
by genetics. To test this, we chose 3 genetically diverse inbred strains of mice: C57BL/6J 
(B6), NOD/ShiLtJ (NOD), and PWK/PhJ (PWK). Female mice (n=8) were exposed to a 
laboratory-generated aerosol mixture of respirable diesel particles (~0.5 mg/m3) and ozone 
(0.5 ppm) for 4 wks (4 hrs/d, 5 d/wk). Controls (n=8) were exposed to filtered room air. All 
mice were 7 wks of age at the start of the study. Femurs and lumbar spine imaged by μCT. To 
test for the impact of pollution on growth, we examined changes in body weight over the 4 
wks of exposure. No change in rate of body weight increase was noted between the pollution 
and control groups for the B6s and the PWKs, but a reduction in growth rate was observed 
in the NODs. Differences in trabecular bone volume fraction (BV/TV) within strain due 
to treatment were estimated using the BEST package in R, which simulates a Bayesian 
approximation of a t-test. Cohen’s suggestions for partitioning of the effects sizes were used 
to classify the effects magnitude. The most robust impact of inhaled pollution was to reduce 
BV/TV in the spine. The B6 and PWK mice were the most impacted with non-zero centered 
posterior probabilities of 93.6% and 88.3%, suggesting that BV/TV differed between the 
pollution and control groups (Cohen’s d for B6 = |0.77|, for PWK = |0.74|). However, the 
posterior probabilities distribution was zero-centered for the NODs suggesting that pollution 
had little effect in this strain. Femoral BV/TV was less severely impacted by pollution, with 
B6 showing suggestive effect (Cohen’s d = |0.44|), NOD showing little effect (Cohen’s d = 
|0.18|) and PWK showing no effect at all (Cohen’s d = |0.01|). Overall, these data show that 
inhaled pollution negatively impacts the spine more severely than the femoral trabecular 
compartment. Further, these data support our hypothesis that response to inhaled pollution is 
governed in part by interactions with genetic background.

Disclosures: Cheryl L Ackert-Bicknell, None

SUN-364
BMD development after the attainment of peak bone mass: A longitudinal 
study *Adam Baxter-Jones1, Erin Barbour-Tuck1, Marta Erlandson1, Stefan 
Jackowski2. 1University of Saskatchewan, Canada, 2Childrens Hospital Eastern 
Ontario, Canada

Introduction: We have previously shown in the Saskatchewan Pediatric Bone Mineral 
Accrual Study (PBMAS)(1991-2017) that peak bone mass (PBM) occurs by the end of the 
2nd decade, or very early in the 3rd decade of life; at 2,4, and 6 years post peak height veloc-
ity (PHV) at the femoral neck (FN), lumbar spine (LS) and total body (TB), respectively. It is 
assumed that PBM remains largely constant during the young adult years and then diminish-
es with age. However, very few longitudinal data sets have reported bone mass development 
from PBM onwards, or identified when bone loss starts. Aim: The aim of this study was 
to report measures of bone mass from PBM to 20 years post-PBM. Methods: One hun-
dred and thirty seven participants (59 males and 78 females) were drawn from the PBMAS 
(1991-1998) cohort for follow-up. FN, LS and TB areal bone mineral density (aBMD) were 
serially measured by DXA (CV 0.6%) after the attainment of peak bone mass (2002-2017) 
(median 6, range 1 to 10 visits); age range 18.1 to 39.3 years of age. Age from peak bone 
mass (APBM) was calculated in years from PBM (at PBM APBM=0). Mean aBMD were 
calculated for each APBM category and compared using ANOVA. Results: At an APBM of 0 
years, aBMD was 1.1 ± 0.1, 0.9 ± 0.1 and 1.1 ± 0.1 g/cm2 for FN, LS and TB respectively. At 
an APBM of 20 years, aBMD was 1.2 ± 0.1, 1.1 ± 0.1 and 1.3 ± 0.2 g/cm2 for FN, LS and TB 
respectively. No significant differences were found in aBMD between 0 and 22 years post 
PBM (p>0.05). Conclusions: Unlike some previous studies, we found no evidence of accrual 
of aBMD between 18 and 40 years of age. Although there were some fluctuations in aBMD 
during the 20 years after the attainment of peak bone mass, this was likely due to changes in 
sample size at different APBM groupings. In this cohort, no loss of bone mass was found 20 
years post peak bone mass, approximately 40 years of age.

Disclosures: Adam Baxter-Jones, None

SUN-365
Deletion of Phlpp1 in Chondrocytes Enhances Proliferation by Increasing 
Expression of the PTH Receptor *Elizabeth Bradley1, Earnest Taylor1, Jennifer 
Westendorf1. 1Mayo Clinic, United States

Phlpp1 is a phosphatase that terminates anabolic-signaling pathways. We previously 
reported that germline deletion of Phlpp1 attenuates post-natal growth and disrupts growth 
plate morphology; however, it was unclear if growth defects in this model were due to the 

absence of Phlpp1 in chondrocytes or to its deletion in other tissues. To ascertain the chon-
drocyte-specific functions of Phlpp1, we generated mice with Phlpp1 alleles flanked by loxP 
sequences (floxed (fl) alleles). To determine the requirement of Phlpp1 in proliferating chon-
drocytes during post-natal development, Phlpp1fl/fl mice were crossed with mice express-
ing the inducible Col2-CreERT transgene. Tamoxifen was as administered (P5) to generate 
Phlpp1fl/fl:Cre+ conditional knockout (cKO) mice. Col2-Cre+ mice injected with tamoxifen 
were the control group. Recombination of the Phlpp1 gene and reduced Phlpp1 expres-
sion was verified in isolated primary chondrocytes and within growth plate chondrocytes. 
Male and female Phlpp1 cKO mice have shorter snout-to-tail body lengths and reduced tibia 
lengths as compared to sex-matched tamoxifen-injected control Col2-Cre+ mice. This was 
accompanied by increased number of proliferative cells per tissue area within the growth 
plate. EdU labeling of post-natal day 8 mice demonstrated enhanced growth plate chondro-
cyte proliferation of Phlpp1 cKO mice as compared to control Col2-Cre+ tamoxifen injected 
mice. Unbiased high throughput RNA sequencing of ATDC5 cells treated with a Phlpp phos-
phatase inhibitor (NSC 117079) revealed increased PTH receptor (PTHR1) transcripts in 
Phlpp inhibited cells. QPCR and western blotting confirmed induction of PTHR1 expression 
by NSC 117079. PTHR1 expression was higher within the growth plates of Phlpp1 cKO 
mice by immunohistochemistry. To determine if enhanced PTHR1 expression in Phlpp1 
cKO mice leads to increased chondrocyte proliferation, primary chondrocytes were isolated 
from Phlpp1fl/fl mice, transduced with adenoviral Cre or GFP, and treated with the PTHR 
antagonist, PTH 7-34 for three days. Phlpp1-deficient chondrocytes have greater metabolic 
activity, which was blunted by exposure to PTH 7-34. This study demonstrates that Phlpp1 
deficiency promotes chondrocyte proliferation potentially via enhanced PTHR signaling.

Disclosures: Elizabeth Bradley, None

SUN-366
Discoidin domain receptor 1 regulates endochondral ossification through 
terminal differentiation and apoptosis of chondrocytes *Chung-Hwan Chen1, 
Liang-Yin Chou1, Yi-Shung Lin1, Sung-Yen Lin 1, Yin-Chi Fu1, Je-Ken Chang1, 
Mei-Ling Ho1, Chau-Zen Wang1. 1Kaohsiung Medical University, Taiwan, 
Province of China

Chondrocytes in growth plates are responsible for longitudinal growth in long bones 
during endochondral ossification. Discoidin domain receptor 1 (Ddr1) is expressed in chon-
drocytes, but the molecular mechanisms by which DDR1 regulates chondrocyte behaviors 
during the endochondral ossification process remain undefined. To elucidate Ddr1-mediate 
chondrocyte functions, we generated chondrocyte-specific Ddr1 knockout (CKOΔDdr1) 
mice in this study. The CKOΔDdr1 mice showed delayed development of the secondary os-
sification center and increased growth plate length in the hindlimbs. In the tibial growth plate 
in CKOΔDdr1 mice, chondrocyte proliferation was reduced in the proliferation zone, and re-
markable downregulation of Ihh and Col-X expression in chondrocytes resulted in decreased 
terminal differentiation in the hypertrophic zone. Furthermore, apoptotic chondrocytes were 
reduced in the growth plates of CKOΔDdr1 mice. We concluded that chondrocytes with 
Ddr1 knockout exhibit decreased proliferation, terminal differentiation and apoptosis in 
growth plates, which delays endochondral ossification and results in short stature. We also 
demonstrated that Ddr1 regulates the Ihh/Gli1/Gli2/Col-X pathway to regulate chondrocyte 
terminal differentiation. These results indicate that Ddr1 is required for regulating prolifera-
tion, terminal differentiation and apoptosis in chondrocytes during endochondral ossification 
in skeletal development.

Disclosures: Chung-Hwan Chen, None

SUN-367
QTL for Femoral Trabecular Bone Mass and Microarchitecture and Their 
Dietary Responses to Calcium Restriction in Male BXD Recombinant 
Inbred Mouse Strains *Krittikan Chanpaisaeng1, James C. Fleet1, Perla C. 
Reyes-Fernandez2. 1Department of Nutrition Science, Purdue University, United 
States, 2Mondor Biomedical Research Institute, Faculty of Medicine, University 
Paris-Est Cretéil, France

Genetics and dietary calcium (Ca) are key regulators for the development of trabecular 
bone (Tb). We have reported that the impact of low dietary Ca on femur BMD varied de-
pending on genetic background in mice. Here, we extend this work by examining the impact 
of diet and genetics on Tb parameters in the distal femur. Mice from 51 BXD recombinant 
inbred lines were fed either adequate (H, 0.5%) or low (L, 0.25%) Ca diets from 4-12 wks 
of age. We used micro-computed tomography (µCT) to measure: bone volume fraction (BV/
TV), Tb tissue mineral density (Tb.TMD), thickness (Tb.Th), separation (Tb.Sp), number 
(Tb.N), connectivity density (Conn.D), and structure model index (SMI). A “response to 
dietary calcium restriction” (RCR) parameter was calculated for each trait in each line. Body 
size (BS)-corrected residuals were used for statistical analysis, genetic mapping, and to esti-
mate narrow sense heritability (h2). Genetics had a strong, independent impact on Tb traits 
(e.g. BV/TV-H, h2=0.60) but a more modest influence on the RCR (e.g. BV/TV, h2=0.32). 
Using quantitative trait loci (QTL) mapping (CIM, 2244 markers, 1000 permutations, Win-
QTLCart), we identified 1-6 loci affecting each trait and 1-3 loci affecting the RCR for each 
trait. Loci on chr6 (BV/TV, Tb.N, Tb.Sp, SMI, Conn.D), chr9 (Tb.Th, Tb.TMD) and chr12 
(Tb.N, Tb.Sp) were seen in both diet groups providing replication of environmentally robust 
genetic effects. In addition, several loci control multiple phenotypes suggesting the existence 
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of latent traits, i.e. the chr6, 9, and 12 loci above plus loci on chr2 (ConnD-L, RCR), chr7 
(SMI-RCR, Tb.Th-H), chr8 (Tb.TMD, Tb.N-RCR) and chr19 (BV/TV, Conn.D-H) Candi-
date genes underlying select loci were identified with PROVEAN (protein coding effects) 
or expression QTL (eQTL) analysis in The GeneNetwork. In the chr2 loci was a cis eQTL 
affecting Ogfr, a gene that promotes osteogenesis. In the chr9 loci was a cis eQTL for Ets1, a 
transcription factor involved in preosteoblast proliferation and vitamin D degradation. In the 
chr12 loci there were three non-synonymous coding variants in Serpina3n, a serine protease 
inhibitor that suppresses osteoblast phenotypes. In the chr19 loci was a cis eQTL for Papss2, 
a protein that regulates the sulfation of extracellular matrix in bone and whose mutation 
causes spondyloepimetaphyseal dysplasia in humans. Our work shows that genetics works 
independently and interacts with dietary Ca to influence Tb in distal femur.

Disclosures: Krittikan Chanpaisaeng, None

SUN-368
Genome-wide Association Study Identifies One Novel Locus Associated 
With Thickness And Mineralization Of Pediatric Metacarpal Bones *Olja 
Grgic1, Carolina Medina-Gomez2, Fernando Rivadeneira 2, Katerina Trajanoska3, 
Andre G. Uitterlinden4, Eppo B. Wolvius5. 1Department of Internal Medicine; 
Department of Maxillo-facial Surgery, Special Dental Care and Orthodontics; 
The Generation R Study, Netherlands, 2Department of Internal Medicine; The 
Generation R Study, Department of Epidemiology, Netherlands, 3Department 
of Internal Medicine, Department of Epidemiology, Netherlands, 4Department 
of Internal Medicine; The Generation R Study; Department of Epidemiology, 
Netherlands, 5Department of Maxillo-facial Surgery, Special Dental Care and 
Orthodontics; The Generation R Study, Netherlands

Objective: Bone health index (BHI), embedded in BoneXpert software, is a measure-
ment of metacarpal cortical thickness and mineralization. BHI has been shown earlier to be 
correlated with lumbar (LU-) and total body (TB-) bone mineral density (BMD) and postulat-
ed to aid the assessment of bone health in children. In the current study, we aimed to perform 
a genome-wide association study (GWAS) to identify genetic determinants of BHI.Methods: 
GWAS of BHI was performed in the Generation R study, a multiethnic population-based 
cohort in Rotterdam. We included 2,633 children with a mean age of 9.8 (SD=0.29) years. 
BHI was determined on hand DXA scans using BoneXpert software. Participants were gen-
otyped using Illumina HumanHap 610 or 660 Quad chips (Illumina Inc., San Diego, USA) 
platforms and imputed to HRC1.1 reference panel. Single nucleotide polymorphisms (SNPs) 
exceeding minor allele frequency (MAF) greater than 5% and imputation quality greater 
than 30% were included in subsequent analyses. Standardized residuals of BHI corrected for 
sex, age and 10 genomic principal components (PCs) were created and tested for the associ-
ation with genotypes. Genome-wide significance (GWS) threshold was set at P<5x10-8.Re-
sults: We identified signals in 7q31.31 locus associated at GWS level with BHI. Top signal 
was mapping to CPED1 (intron variant; rs798943; beta=0.22; P=1.30x10-14).Conclusion: 
We report variants mapping to the CEPD1 locus associated with BHI. The locus has been as-
sociated with BMD and fracture risk (in adults). These findings provide additional evidence 
postulating bone health index as a good proxy for the assessment of pediatric bone health. 
However, we are seeking for another pediatric cohort to replicate our findings.

Disclosures: Olja Grgic, None

SUN-369
Harnessing the Osteo-inductive Property of JAGGED1 as a Maxillary Bone 
Regenerative Intervention *Archana Kamalakar1, Angelica Amanso1, Samir 
Ballestas1, Nick Willett 1, Hicham Drissi 1, Steven Goudy1, Michael Davis2. 
1Emory University, United States, 2Georgia Tech, United States

Maxillary bone deficiency (MBD), is a challenging clinical problem resulting from 
aberrant maxillary bone development, trauma or surgery. While bone morphogenetic pro-
tein (BMP2) is commonly used to ameliorate MBD in adults, in pediatric cases, it leads to 
significant pain, erythema and inflammation. Therapies to stimulate bone formation with-
out triggering inflammation in children with MBD are still lacking. Thus, we investigated 
BMP2-independent alternatives for treatment of MBD, one of which is JAGGED1 (JAG1). 
JAG1, a membrane-bound NOTCH ligand, is required for normal craniofacial development, 
and Jag1 mutations in humans are known to cause maxillary bone hypoplasia and Alagille 
Syndrome, which is associated with cardiac, biliary, and bone fractures. We previously re-
capitulated this phenotype in mice with the conditional deletion of Jag1 in maxillary mes-
enchymal stem cells. We also discovered that a non-canonical JAG1-NOTCH1 signaling 
target, JAK2, is essential to induce differentiation of neural crest cells (osteoblast precursors) 
during intramembranous ossification for maxillary development. Thus, we hypothesized that 
JAG1 delivery to craniofacial bones will induce bone formation. In this study, we investigate 
the targets downstream of JAG1-JAK2 in O9-1 cells, a cranial neural crest (CNC) cell line. 
O9-1 cells were stimulated with: recombinant JAG1-Fc bound to beads (5µM) or BMP2 
(3.84nM) and lysates were subjected to RNA sequencing. RNA-seq evaluation revealed 
enhancement of genes within the NOTCH pathway (Hes1), bone chemokines (CXCL1), 
craniofacial transcription factors (Snail1) and inhibitors of osteoclasts (Id1). In addition, 
to test the feasibility of JAG1 delivery for induction of bone formation, we incorporated 
JAG1-Fc-Beads complex (5µM and 10µM) and BMP2 (2.5µM) into 4% PEG-MAL hy-
drogels and delivered these treatments by maxillary onlay injection in mice as 3 separate 

doses (Initial dose, Week 4, Week 8). We quantified differences in maxillary ectopic bone 
formation between experimental groups by MicroCT analysis. We also measured bone vol-
ume of the maxillary wall that received the injection compared to the contralateral wall. We 
observed increased bone deposition at 12 weeks post-delivery, demonstrating the efficacy of 
PEG-MAL hydrogel delivery of JAG1. Collectively, these data suggest that JAG1 stimulates 
bone formation in vivo and the identification of JAG1-induced osteoblast-specific, NOTCH 
canonical and non-canonical targets (JAK2), including genes that regulate bone homeostasis 
and essential craniofacial transcription factors in CNC cells that contribute to osteoblast dif-
ferentiation and bone mineralization. Our findings from this study demonstrate the feasibility 
of using JAG1 to induce bone formation independently of BMP2, which could change the 
paradigm of treatment for maxillary hypoplasia in diseases like Alagille Syndrome.

Disclosures: Archana Kamalakar, None

SUN-370
Analysis of Linear Regression between Morphometric Parameters of 
Growth Plate and Long Bone Growth in Mice and Human *Wilson 
Kimberly1, Danielle Hogarth1, Amanda Scheiber1, Hongying Tian1, Satoru 
Otsuru1, Masahiro Iwamoto1, Joshua Abzug1, Motomi Enomoto-Iwamoto1, Yu 
Usami2, Satoru Toyosawa2, Yulong Wei3, Ling Qin3. 1University of Maryland, 
Baltimore, School of Medicine, Department of Orthopaedics, United States, 
2Osaka University, Dental School, Department of Oral Pathology, Japan, 
3University of Pennsylvania, School of Medicine, Department of Orthopaedic 
Surgery, United States

Morphological and functional changes in growth plate characterize growth plate activi-
ty and arrest during physiological skeletal growth and under pathological skeletal disorders. 
Typical parameters examined are proliferation, the height of total growth plate and individ-
ual zone, and cell death. There are not many reports performing comprehensive analysis of 
these growth plate parameters from early post-natal to maturity in mice. The purposes of 
this study are to define which growth plate parameters are closely related with bone growth 
in mice and to compare the results in mice with those in humans. The sagittal sections of 
the proximal growth plate of the tibia (P6 to P70 C57BL/6j female mice, n=3-5) at the 
medial plateau level were subjected to histomorphometric and functional analyses. The ra-
diographic images of tibias of human patients (0-14 years, 55 females and 85 males) were 
analyzed to obtain the tibia length and the proximal growth plate height. Multiple regression 
of the growth plate variables with the tibia growth rate or length was analyzed using Excel 
and R 3.5.1, models integrating multiple factors were compared via ANOVA, finding the 
linear regression models to be best. In mice, total growth plate height, resting zone height, 
combined height of the proliferation and prehypertrophic zones, proliferation activity and 
the total width showed high R square values with bone length and bone growth rate (Fig. 
1A). In contrast, the hypertrophic zone height and the growth plate area did not (Fig. 1A). 
The cross-sectional analysis of human tibia growth plate and bone length demonstrated that 
the linear regression of the total growth plate height with bone length was weak (Fig. 1D) 
whereas that of the total growth plate width was strong (Fig. 1E). The results validated 
that growth plate total height, the height of the resting zone and cell proliferation activity 
are appropriate parameters to evaluate the balance between growth plate activity and bone 
growth in mice, which is consistent with previous reports. The study also provides new 
growth plate parameter candidates, such as growth plate width (Figs. 1C and 1E) for growth 
plate activity evaluation. The growth plate width is currently understudied, but may be an 
important and convenient parameter of the growth plate activity relating with bone growth 
in both mice and humans.

Disclosures: Wilson Kimberly, None
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SUN-371
Local Intraoperative Steroid Administration Does Not Impact Spinal Fusion 
Outcomes in Rats *Silvia Minardi1, David J. Ellenbogen 1, Mitchell J. Hallman1, 
Allison C. Greene 1, Jonathan T. Yamaguchi 1, Abhishek Kannan 1, Vivek Shah 
1, Chawon Yun1, Stuart R. Stock1, Wellington Hsu1, Erin Hsu1. 1Northwestern 
University , United States

IntroductionLocal steroid administration during spine surgery remains controversial due 
to mixed outcomes, and the potential complications on bone healing and spine fusion have 
yet to be directly investigated. Herein, we evaluated the effect of intraoperative local steroid 
administration on spinal fusion capacity in a rat model, as well as in a 3D ex vivo model with 
human bone marrow-derived mesenchymal stem cells (h-MSCs).Materials & Methods45 
female Sprague-Dawley rats underwent bilateral PLF at L4-L5 using INFUSETM (with 0.5 
μg recombinant human BMP-2 (rhBMP-2) per side). Triamcinolone was added directly to 
the implant in the following amounts: 0, 0.5 or 2.5 mg/kg. Radiographs were acquired at 4 
and 8 weeks post-operative. Spines were harvested and underwent manual palpation-based 
fusion scoring (0 = no bridging bone, 1 = unilateral bridging bone, and 2 = bilateral bridging 
bone; score of >1 considered fused), µCT imaging, and histological analysis. The possible 
interference of triamcinolone with h-MSCs osteogenic differentiation was investigated in a 
3D ex vivo model. Briefly, INFUSE™ scaffolds, prepared as described above, were seeded 
with h-MSCs and cultured in osteogenic media up to 3 weeks. At 1 and 3 weeks their level 
of differentiation was evaluated by q-PCR, alkaline phosphatase activity (ALP) and mineral 
staining (Alizarin red).ResultsThe mean fusion scores of the control, low-dose steroid, and 
high-dose steroid groups were 0.61 (SD=0.59), 1.09 (SD=0.81), and 0.58 (SD=0.58), respec-
tively. Fusion rates of the three groups were 38%, 57%, and 33%, respectively. At p>0.05, 
neither fusion scores nor rates were significantly different among groups (Figure 1). µCT im-
ages and histological analysis revealed no significant differences among groups. In vitro, the 
expression profiles of the selected osteogenesis-associated marker genes, ALP activity and 
mineralization were found comparable among the experimental groups.DiscussionThe local 
delivery of triamcinolone intraoperatively had no adverse impact on spinal fusion outcomes 
in the rat model. Similarly, in vitro, no statistically significant difference in the osteogenic 
differentiation outcomes of h-MSCs was observed. Considering that intraoperative steroid 
use during human cervical spine surgery has been shown to minimize dysphagia, these re-
sults open the door for higher-order investigations into the potential for similar steroid use 
in human spine surgery patients.

Disclosures: Silvia Minardi, None

SUN-372
Osteoblast-specific reduction in DYRK1A copy number alters bone growth 
in a Down syndrome mouse model *Jared Thomas1, Joseph Wallace2, Randall 
Roper2. 1Indiana University - Purdue University Indianapolis, United States, 
2IUPUI, United States

Down syndrome (DS) results from the presence of an extra copy of human chromosome 
21 (Hsa21) and alters the development of the appendicular skeleton both prenatally and 
postnatally, resulting in a shorter stature, weaker bones and deficits in bone mass. Due to 
skeletal anomalies during development, individuals with DS have an increased risk in de-
veloping osteoporosis. The Ts65Dn DS mouse model contains a segmental trisomy of about 
half the orthologs found on Hsa21 and exhibits DS skeletal phenotypes. Little is known 
about the origins of the deficits observed in DS. Skeletal anomalies observed postnatally are 
likely a result of perturbations in osteoblast and osteoclast function, resulting in a low bone 
turnover phenotype. DYRK1A, found in three copies in individuals with DS and Ts65Dn, 
has been hypothesized to contribute to the skeletal abnormalities seen in DS. Reduction of 
Dyrk1acopy number to normal levels from conception in all cells in otherwise trisomic mice 
have been shown to rescue postnatal skeletal abnormalities. We hypothesized that reduction 
of Dyrk1acopy number in trisomic osteoblasts would improve cellular proliferation and ac-
tivity, resulting in normalization of femoral microarchitecture and mechanical strength in 
an otherwise trisomic mouse. Ts65Dn, Dyrk1afl/+, Osx-Cre+mice reduce Dyrk1a in devel-
oping osteoblasts, beginning around E13.5. Postnatal day 7 (P7) offspring exhibit expected 
genotype ratios of mice but there is a paucity of male offspring by weaning. Preliminary 
data suggests that Osx-Cre+female P7euploid mice as compared to littermates without the 
Osx-Cretransgene have reduced weight, a result expected from previous studies withOsx-

Cre+mice, but Osx-Cre+mice tend to die before weaning due to their smaller body weight. 
Taken together, these data suggest that Osx-Cre+as compared to Osx-Cre-mice have smaller 
bones. Femur architecture and cortical geometry using micro-CT and mechanical strength 
are being quantified to examine the relationship between whole bone and material properties 
and Dyrk1acopy number in DS skeletal development. We expect to observe deficits in fem-
oral microarchitecture and geometry of trisomic mice. Reduction of Dyrk1ain osteoblasts 
may result in smaller but stronger bones. Alterations found in the appendicular skeleton 
of trisomic mice may not only depend on osteoblast activity and Dyrk1aexpression during 
modeling, but also results from a disruption in bone turnover.

Disclosures: Jared Thomas, None

SUN-373
Characterizing the Effects of Methylphenidate Dosage and Dosing Regimen 
on Bone Integrity *Sardar Uddin1, Alex Chirokikh2, Michael Hadjiargyrou3, 
Panayotis Thanos4, David Komatsu5. 11Department of Orthopaedics, Stony 
Brook University, United States, 2Stony Brook University, United States, 
32Department of Life Sciences, New York Institute of Technology, United States, 
4BNNLA -Research Institute on Addictions, SUNY University at Buffalo, United 
States, 5Department of Orthopaedics, Stony Brook Univeristy, United States

Methylphenidate (MP) is widely used to treat Attention Deficit Hyperactivity Disor-
der (ADHD), the most commonly diagnosed adolescent psychological disorder with a US 
incidence of ~9.5%. We previously showed that MP has differential behavioral and skel-
etal effects on male and female adolescent rats, with MP-treated female rats demonstrat-
ing significantly elevated physical activity compared to males and MP-treated male rats 
demonstrating significantly impaired skeletal integrity compared to females. MP has been 
shown to clinically to impair overall growth and recently was shown to reduce bone mineral 
density. To mitigate the adverse effects of MP on growth, some providers have explored 
alternative dosing regimens, such as stopping MP treatment on weekends and school hol-
iday periods. However, at this time there are no clinical or pre-clinical data supporting the 
efficacy of such alternative regimens. Therefore, this study was designed to examine how 
alternative MP dosing regimens influence bone integrity in adolescent rats. Four-week-old 
male Sprague-Dawley rats were randomly assigned to one of 9 groups (n=12): 13-week 
oral treatment with either Water, LD, or HD paired with one of the following regimens: 
“7 days/no off”, “5 days on/2 off” or “3 weeks on/1 off.” Following treatment, left femoral 
trabecular quality was assessed using microCT (18 ?m resolution) based on the following 
parameters: trabecular bone fraction (%, BV/TV), connectivity density (Conn.D), trabecular 
number (Tb.N), Tb. Th, trabecular separation (Tb.S), structural model index (SMI), and 
trabecular BMD. A two-way ANOVA (?=0.05) was applied to assess the main effects of time 
and dose, in addition to their interaction. Significant differences in BV/TV and SMI were 
observed between Water and HD groups, while LD did not vary significantly from the other 
dosages in any parameter. No significant differences were found between dosing regimens, 
suggesting that these dosing regimens impact the adverse skeletal effects of MP to a lesser 
extent than the dosage. Biomechanical and mechanistic studies are ongoing to provide a 
complete understanding of the skeletal effects of these alternative MP dosing regimens. We 
also intend to perform future studies to explore alternative drug delivery methods that may 
be more efficacious in mitigating MP-induced skeletal outcomes while preserving its bene-
ficial psychostimulatory effects.

Disclosures: Sardar Uddin, None

SUN-374
Regional difference in microRNA regulation in the skull vault *XINGEN 
ZHANG1, GUIQIAN CHEN2. 1ZHEJIANG RONGJUN HOSPITAL, China, 
2ZHEJIANG SCI-TECH UNIVERSITY, China

The murine calvaria has several membrane bones with different tissue origins (e.g. 
neural crest derived frontal bone vs mesoderm derived parietal bone). Neural crest derived 
frontal bone exhibits superior osteogenic activity and bone regeneration. MicroRNA (miR-
NA) is involved in a range of developmental processes, but the underlying roles of miRNA 
regulation in frontal vs parietal bone is unknown. In this study, the transcripts of miRNAs 
in frontal and parietal bone were examined and validated, and putative targets of miRNAs 
were predicted and verified. Total 83 conserved miRNAs were identified in frontal vs pari-
etal bone. The significantly enriched GOs and KEGG pathway exhibited the target genes of 
these miRNAs were involved in several biological processes (cell differentiation/adhesion 
and transcription), and multiple osteogenic pathways (focal adhesion, MAPK, VEGF, Wnt, 
insulin signaling pathway). Focal adhesion and insulin signaling pathway were selected for 
target verification and function analysis, and several genes were predicted to be target genes 
of differentially expressed miRNAs, and these target genes were observed with significant 
expressions in frontal vs parietal bone. Our results provide novel insights into the regulatory 
role of miRNAs in regional difference in the skull vault, and explorations of these target 
miRNAs provide the basis for future translational studies to enhance osteogenic potential 
and bone regeneration in the clinic.

Disclosures: XINGEN ZHANG, None
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SUN-397
Low PLS3 Expression Impairs Osteoblast Differentiation of Pediatric MSCs 
in vitro *Jessica J. Alm1, Shuanhu Zhou2, Julie Glowacki2, Bonnie Padwa3. 
1Clinical Genetics, Department of Molecular Medicine and Surgery, Center for 
Molecular Medicine, Karolinska Institutet, Sweden, 2Department of Orthopedic 
Surgery, Brigham and Women’s Hospital, Harvard Medical School, United 
States, 3Department of Plastic and Oral Surgery, Boston Children’s Hospital, 
United States

ObjectiveMutations in the plastin 3 (PLS3) gene are associated with severe early-onset 
osteoporosis, vertebral compression, and peripheral fractures. Genetic and clinical findings 
suggest PLS3 as a key molecular player in skeletal health, but the biological functions of 
PLS3 in bone are unknown. We investigated PLS3 in human mesenchymal stem/stromal 
cells (hMSCs) from healthy children, and its role in osteoblast differentiation in vitro. Sub-
jects and MethodsMSCs from 18 pediatric subjects, (mean age 9±2, 5-12 yrs, 9F/9M) were 
isolated from anonymized discarded tissue from excess iliac crest bone graft, with IRB ap-
proval and annual review. After expansion (αMEM, 10% hiFBS, antibiotics), constitutive 
PLS3 expression was established by RT-PCR. Two sex-matched pairs of hMSCs with low 
and high constitutive PLS3 expression were investigated for osteoblast differentiation. Role 
of PLS3 in osteoblastogenesis was also investigated using knockdown with PLS3 siRNA, 
confirmed with western immunoblot. Osteoblast phenotype was quantified by alkaline phos-
phatase (ALP) activity and alizarin red after culture in differentiation medium (0.5M βGP, 
50 µg/ml ascorbate-2-phosphate, 100 nM dexamethasone). ResultshMSCs from a pediatric 
cohort constitutively expressed PLS3 with a wide range of expression levels for both girls 
and boys. In hMSCs with low PLS3 expression, osteoblast differentiation and mineralization 
were significantly lower compared to hMSCs with high expression. Knockdown of PLS3 
significantly inhibited osteoblast differentiation, with lower ALP activity compared to siCtrl 
in female (74.2%, p=0.015) and male (57.4%, p=0.033) hMSCs.ConclusionsPediatric MSCs 
express a wide range of PLS3; low or silenced PLS3 is related to impaired osteoblast differ-
entiation. Our results indicate that altered osteoblastic differentiation can be one underlying 
cellular mechanism in PLS3 osteoporosis.

Disclosures: Jessica J. Alm, None

SUN-398
Smurf1 negatively regulates odontoblast differentiation *Arang Kwon1, 
Hyun-Jung Park1, Yun-Sil Lee1, Kyung Mi Woo1, Hyun-Mo Ryoo1, Jeong-Hwa 
Baek1, Eunkyung Chung2. 1Seoul National University School of Dentistry, 
Republic of Korea, 2SMDsolution Co., Ltd. Research Center, Republic of Korea

In osteoblast differentiation and bone formation, inhibitory actions of Smurf1 have been 
well defined, however, the role of Smurf1 in odontoblast differentiation remains unclear. 
In the present study, we examined the regulatory role of Smurf1 in odontogenic differen-
tiation and the effect of histone deaceylase inhibitors (HDACi) on the expression levels 
of Smurf1 in odontoblast. Odontogenic differentiation was induced in murine MDPC23 
cells. Odontoblast differentiation was examined by quantitative RT-PCR and Western blot 
analyses of odontoblast marker genes (dentin sialophosphoprotein, dentin matrix protein 1, 
nestin, Nfic) and by alizarin red staining of mineralized matrix. Among the HDACi, SAHA 
and trichostatin A (TSA) were used in this study. HDACi enhanced odontogenic differenti-
ation of MDPC23 cells and increased expression levels of Nfic, an important transcription 
factor in odontoblast differentiation. Smurf1 expression levels were negatively regulated by 
HDACi, and Smurf1 levels were inversely correlated with Nfic levels. Forced expression of 
Nfic significantly downregulated Smurf1 expression, whereas Nfic knockdown enhanced 
Smurf1 expression. Overexpression of Smurf1 inhibited expression of odontogenic marker 
genes and matrix mineralization of MDPC23 cells. Smurf1 knockdown itself significantly 
enhanced odontogenic differentiation of MDPC23 cells and its stimulatory effect was similar 
to those of HDACi treatment. These results suggest that Smurf1 is a negative regulator of 
odontogenic differentiation and that HDACi enhance odontogenic differentiation partly via 
suppression of Smurf1 expression.

Disclosures: Arang Kwon, None

SUN-399
The Transcription Factor EBF1 is required for GR-Mediated Adipogenesis 
from Bone Marrow Progenitors *Aeshah Alsarran1, Tracy Nelson1, Jackie 
Fretz1. 1Yale School of Medicine, United States

Integrity of the adult skeleton is maintained through a dynamic balance in the cell 
fate of mesenchymal progenitors between becoming adipocytes or osteoblasts. EBF1 is a 
transcription factor that is integral to adipocyte differentiation in white adipose. When Prx-
cre;Ebf1-flox mice are 6 months old, their bones display an excess of adipogenesis, but at 
3 months, there is a paucity of adipocytes in the marrow. To understand the consequence of 
EBF1 on cell fate, EBF1-deficient cells were cultured into either the adipocyte (insulin + 
dexamethasone + IBMX) or osteoblastic lineage (ascorbic acid) in vitro. Both adipogenesis 
and osteoblastogenesis were impaired from EBF1-deficient progenitors, suggesting that in 
the absence of EBF1 differentiation to all lineages is impaired. Entry into the adipogenic 
lineage was more severely affected than the osteogenic fate without EBF1. Separation of the 
individual stimuli used in the adipogenic cocktail showed an equivalent response of the cells 

to insulin and IBMX, but reduced dexamethasone-mediated response from the EBF1-defi-
cent cells. Rosiglitazone, a TZD and secondary mechanism to induce adipogenesis in vitro, 
also showed reduced adipogenic potential from EBF1-KO cells. Although rosiglitazone is 
a PPARγ agonist, it also activates the glucocorticoid receptor (GR). Other PPARγ agonists 
without GR-transactivating activity (R041-5253 and SML0510) did not demonstrate a sim-
ilarly blunted adipogenic response in the EBF1-deficient cells. Furthermore, cotreatment 
with Rosiglitazone and GR inhibitor (RU486) removed the difference in adipogenic poten-
tial between genotypes. Although the expression of GR mRNA was not different between 
genotypes, nuclear translocation of GR was reduced in EBF1-KO cells, and the GR-target 
genes Angptl4, Pik3r1, Sp7, Serpine1, and Lcn2 all displayed decreased expression. Taken 
together, these results reveal that deletion of EBF1 results in quiescent progenitors that do 
not easily differentiate into either the osteoblast or the adipocyte lineage. Furthermore, we 
have identified that EBF1 is essential for GR-mediated adipocyte differentiation of bone 
marrow stromal cells, and does not alter the sensitivity of these cells to insulin-mediated 
differentiation. These data suggest the increased adipogenesis observed in older EBF1 mice 
does not arise from a heightened inherent propensity of these cells to become adipocytes, but 
instead from paracrine factors that are promoting a more adipogenic environment.

Disclosures: Aeshah Alsarran, None

SUN-400
Scara5 prevents osteoblast differentiation in favor of adipocytes. *Nicole 
Horwood1, Yi-Hsuan Lee2, Allahdad Zarei2, Houfu Leng2, David Mahoney2, 
Sara Afrough2, Afsie Sabokbar2, Nick Platt2. 1University of East Anglia, United 
Kingdom, 2University of Oxford, United Kingdom

Human cross-sectional studies have established an inverse correlation between bone 
mass and bone marrow adipose tissue (BMAT) particularly in skeletal aging and osteoporo-
sis, where high marrow adiposity is closely linked to reduced bone integrity and increased 
fracture risk. These changes in the bone marrow microenvironment with age are also linked 
to susceptibility to bone marrow cancers such as multiple myeloma and leukemia. Adipo-
cytes and osteoblasts arise from the same precursor in the bone marrow, mesenchymal pro-
genitor cells (MPC). Transcription factors such as TAZ and PPARg2, and Wnt signaling 
mediators such as sFRP1, have been described as potential facilitators of osteoblast-adipo-
cyte switching however the complete genetic and environmental triggers that control the 
fate of MPC remain to be elucidated. Here we describe a role for the scavenger receptor 
class A member 5, Scara5, in the control of osteoblast and adipocyte differentiation.Scara5 
deficient mice were compared to wild-type (WT) littermates by microCt for bone indices 
and fat mass by osmium tetroxide staining, bone histomorphometry, immunohistochemistry 
and FACS analysis. There was a significant increase in bone volume and a notable decrease 
in regulated BMAT in Scara5-deficient mice at both 11 weeks of age and 1 year of age. This 
correlated with enhanced osteogenesis and diminished adipogenesis potential of MPC differ-
entiation in vitro. Additionally, inguinal subcutaneous fat mass was significantly reduced in 
the absence of Scara5 and remained low despite increasing age such that 1 year old Scara5 
deficient mice exhibited the same fat mass as 11 week olds. The increase in bone parameters 
in the Scara5-deficient mice was due to a higher mineral apposition rate whilst the number of 
osteoclasts per bone perimeter was equivalent between WT and Scara5 deficient. A striking 
feature accompanying the increased bone mass in the Scara5 deficient mice was the increase 
in the number of endothelial vessels adjacent to areas of elevated bone formation.This study 
identifies Scara5 as a critical regulator of MPC osteoblast adipocyte fate determination as 
well as in the formation of new blood vessels. As disease prevalence increases with our aging 
population, understanding how to alter the balance between bone and BMAT will provide 
insights to disease mechanisms and importantly, future treatments to ameliorate bone loss.

Disclosures: Nicole Horwood, None

SUN-401
Evidence for Lgr6 as a Novel Marker of Osteoblastic Progenitors in Mice 
*Vikram Khedgikar1, Jessica Lehoczky1. 1Brigham and Women’s Hospital, 
United States

Bone marrow–derived mesenchymal stem cells are an important source of osteoblasts 
critical for both bone homeostasis and repair. The ability to isolate, or specifically target, 
mesenchymal stem cells committed to the osteogenic lineage is necessary for orthopedic 
translational therapy efforts; however the precise molecular signature of these cells remains 
elusive. Previously, we identified a population of osteoprogenitor cells expressing the Wnt 
signaling agonist Lgr6, which contributes to the development and regeneration of the mouse 
digit tip bone. In our present study we build upon this data and investigate the expression of 
Lgr6 more broadly in the skeleton. We find that Lgr6, and closely related Lgr4, are expressed 
in mouse primary calvarial cells, bone marrow cells, and bone marrow–derived mesenchy-
mal stem cells. In addition, our data demonstrates that Lgr4 expression is modestly increased 
throughout the differentiation and mineralization of mesenchymal stem cells. In contrast, we 
find Lgr6 expression to be strikingly increased upon osteogenic induction and subsequently 
decreased upon differentiation and mineralization. These findings provide evidence for Lgr6 
as a novel marker of osteoprogenitor cells in bone marrow, which could prove useful for 
isolation of this population toward future research and clinical applications.Bone marrow–
derived mesenchymal stem cells are an important source of osteoblasts critical for both bone 
homeostasis and repair. The ability to isolate, or specifically target, mesenchymal stem cells 
committed to the osteogenic lineage is necessary for orthopedic translational therapy ef-
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forts; however the precise molecular signature of these cells remains elusive. Previously, we 
identified a population of osteoprogenitor cells expressing the Wnt signaling agonist Lgr6, 
which contributes to the development and regeneration of the mouse digit tip bone. In our 
present study we build upon this data and investigate the expression of Lgr6 more broadly 
in the skeleton. We find that Lgr6, and closely related Lgr4, are expressed in mouse primary 
calvarial cells, bone marrow cells, and bone marrow–derived mesenchymal stem cells. In 
addition, our data demonstrates that Lgr4 expression is modestly increased throughout the 
differentiation and mineralization of mesenchymal stem cells. In contrast, we find Lgr6 ex-
pression to be strikingly increased upon osteogenic induction and subsequently decreased 
upon differentiation and mineralization. These findings provide evidence for Lgr6 as a novel 
marker of osteoprogenitor cells in bone marrow, which could prove useful for isolation of 
this population toward future research and clinical applications.

Disclosures: Vikram Khedgikar, None

SUN-402
PRESERVED CAPACITY FOR IN VIVO BONE FORMATION BY 
MESENCHYMAL STEM CELLS FROM OSTEOPOROTIC PATIENTS 
*Laura López Delgado1, Maria I. Pérez-Núñez1, Esther Laguna1, Guillermo 
Menendez1, Carmen García-Ibarbia1, Miguel Fakkas1, JA Riancho1, Carolina 
Sañudo2, Alvaro Del Real3, Jesús Merino4. 1Hospital Universitario Marqués de 
Valdecilla, Spain, 2Department of Internal Medicine, Hospital Universitario 
Marqués de Valdecilla-IDIVAL, University of Cantabria, Santander, Spain , 
Spain, 3Department of Internal Medicine, Hospital Universitario Marqués de 
Valdecilla-IDIVAL, University of Cantabria, Spain, 4Universidad de Cantabria, 
Spain

Human mesenchymal stem cells (HMSCs) have the capacity to differentiate into several 
types of cells, including bone-forming osteoblasts. This makes them appealing candidates 
for bone regeneration. Our objective was to compare the capacity for bone formation in vivo 
by HMSCs obtained from patients with osteoporosis (OP) and controls with osteoarthritis 
(OA). HMSCs were obtained from the bone marrow of the femoral heads of patients un-
dergoing hip replacement surgery due to hip fractures or controls with OA and grown until 
confluency. HMSCs (1.5 million) were incubated with different mineral scaffolds (TCP, hy-
droxyapatite/TCP or devitalized bovine bone particles) and implanted into the subcutaneous 
tissue of immunodeficient NOD.CB17-Prkdcscid/J mice. After12 weeks, the implants were 
removed and either decalcified and paraffin-embedded for histological analysis, or frozen 
prior to DNA and RNA extraction and human gene expression analysis by RT-qPCR.Sixty 
implants from 26 mice were studied; 38 had HMSCs obtained from patients with OA whilst 
22 were from patients with OP. We confirmed the presence of human DNA by a PCR proce-
dure detecting Alu repeats. Histological analysis revealed the formation of bone trabeculae 
in 35% of the implants with OA cells and in 50% of the implants with OP cells (p=0.23). 
Some differences were observed between the scaffolds. Thus, 33% of the implants with 
TCP presented bone formation, compared to 36% of those with TCP/hydroxyapatite and 
19-40% of those with two brands of bone particles. By RT-qPCR we confirmed that 56% 
of the implants expressed human COL1A1, 33% ALPL, 56% osteocalcin and 40% IBSP.In 
conclusion, the osteogenic capacity in vivo of HMSCs obtained from patients with OP is not 
inferior to that of controls with OA. This supports their potential use in bone regeneration 
procedures.

Disclosures: Laura López Delgado, None

SUN-403
Adult periosteum preserves a skeletal stem cell subset that requires distinct 
CCL5-dependent migration for bone regeneration and repair *Laura 
Ortinau1, Hamilton Wang1, Ingo Grafe1, Scott Rosenfeld1, Kevin Lei2, Yannis 
Hara2, Lorenzo Deveza3, Brendan Lee3, Dongsu Park3, David Scadden4, Dongjun 
Lee5. 1Baylor College of Medicine, United States, 2Baylor college of medicine, 
United States, 3Baylor college of Medicine, United States, 4Harvard Stem Cell 
Institute (HSCI), United States, 5Harvard University, United States

Skeletal stem cells (SSCs) residing in the periosteum are essential for lifelong bone 
maintenance and repair, implicating the manipulation of periosteal SSCs (P-SSCs) as a 
promising therapy for degenerative bone disease and bone defects. However, the in vivo 
identity and specific regulatory mechanisms of P-SSCs are unknown. Here, we report an-
imal models that selectively label postnatal P-SSCs and establish that P-SSCs are long-
term repopulating, functionally distinct SSC subsets responsible for generating periosteal 
osteoblasts. These P-SSCs are myxovirus resistance-1 (Mx1) and αSMA-GFP double pos-
itive. Sequential intravital imaging and uCT analysis of calvaria and tibia drill-hole defects 
revealed that Mx1+αSMA-GFP+ P-SSCs, rather than bone marrow-SSCs, rapidly migrate 
toward the injury site, supply osteoblasts and chondrocytes, and recover new periosteum. 
Conversely, ablation of Mx1È P-SSCs results in reduced osteoblasts at the injury site and de-
layed healing. Further, serial P-SSC transplantation on periosteal defect sites displayed both 
intact repopulation of Mx1+αSMA-GFP+ cells with preserved SSC marker expression and 
their osteogenic differentiation. Notably, gene expression analysis of Mx1È P-SSCs com-
pared to BM-SSCs revealed that mouse and human P-SSCs specifically express migratory 
genes with CCR5, a receptor for chemokine CCL5. In vitro transwell assay and real-time 
intravital imaging revealed that CCL5 treatment stimulates directional Mx1ÈαSMAÈ P-SSC 

migration in vivo. However, neither TNFα nor Cxcl12 treatment induced their migration. In-
travital imaging of Mx1/Tomato/Prx1-GFP mice showed that nearly all Prx1-GFPÈ perios-
teal cells overlap with Mx1È P-SSCs, highly express CCR5, and display CCL5-dependent in 
vivo migration toward the injury site with a similar migration speed of Mx1+SMA+ P-SSCs. 
Consistently, local CCL5 treatment on calvaria and tibia injuries enhanced early bone min-
eralization and increased bone healing. However, CCL5-deficient mice displayed a ~35% 
reduction in bone healing 10-days post-injury. The treatment with a pharmacological CCR5 
inhibitor every other day for 10 days substantially reduced recruitment of Mx1ÈαSMAÈ 
P-SSCs 5- & 10-days post-injury and delayed bone mineralization. Similarly, CCR5-de-
ficient mice displayed a significant reduction in periosteal callus formation (TV) and bone 
healing (BV/TV) of tibia injuries compared to wildtype littermates. These data indicate that 
the adult periosteum maintains genetically distinct SSC subsets and CCL5-dependent P-SSC 
migration is necessary for bone maintenance and injury repair.

Disclosures: Laura Ortinau, None

SUN-404
Defining Hox11 Function in MSCs During Adult Skeletal Homeostasis and 
Injury Repair *Jane Song1, Kyriel Pineault2, Deneen Wellik2. 1University of 
Michigan , United States, 2University of Wisconsin, United States

Hox genes encode transcription factors that are key regulators in creating proper skel-
etal morphology along the anteroposterior (AP) axis of the axial skeleton and the limb 
proximodistal (PD) axis during embryonic development. Hox11 is critical for patterning the 
zeugopod elements (radius/ulna; tibia/fibula) and the Wellik laboratory uses this as a model 
for Hox function in the skeleton. Examining Hox11-expressing cells using a Hoxa11eGFP 
knock-in allele led to the unexpected finding that expression of Hoxa11 continues through 
postnatal and adult stages and, specifically, Hox genes are exclusively expressed in progen-
itor-enriched mesenchymal stem cells (MSCs). Functional interrogation of Hoxa11eGFP+ 
cells from controls and mutants at E18.5 demonstrated that mutants are unable to differ-
entiate towards osteoblasts or chondrocytes in vitro. Using a Hoxa11-CreERT2 allele, we 
have demonstrated that Hox11-expressing cells continually give rise to all skeletal ineages 
in vivo-osteoblasts, osteocytes, chondrocytes, and bone marrow adipocytes. This previous 
work has led to the hypothesis that Hox11 genes function in MSCs throughout the life of the 
animal in regulating the differentiation of skeletal MSCs, thereby controlling skeletal main-
tenance and repair. In order to examine the function of Hox11 at later stages, we generated 
a Hoxd11 conditional allele that allows us to temporally control the deletion of Hox11 func-
tion by tamoxifen administration.Following a 3-week deletion of Hox11 function at adult 
stages, Hox11 conditional mutants display a striking increase in bone marrow adiposity. 
After longer chases, Hox11 conditional mutants exhibit dramatically disrupted collagen ma-
trix in the zeugopod cortical bone visualized by pricrosirius red stain and fuchsine staining. 
Current studies are examining the effects of loss of Hox11 in reponse to fracture injury and 
to elucidate the mechanism(s) by which Hox11 functions in adult bone.

Disclosures: Jane Song, None

SUN-405
Is LBX1 Playing a Role in the Differentiated Paraspinal Muscle Phenotypes 
and Muscle-bone Interaction in Adolescent Idiopathic Scoliosis (AIS) *Yujia 
Wang1, Ka-Lo Cheng1, Jiajun Zhang1, Tsz-ping Lam1, Alec LH Hung1, Jack CY 
Cheng1, Wayne YW Lee1, Zhenhua Feng2, Leilei Xu2, Yong Qiu2. 1Department 
of Orthopaedics and Traumatology, SH Ho Scoliosis Research Laboratory, The 
Chinese University of Hong Kong, Hong Kong, 2Spine Surgery, Nanjing Drum 
Tower Hospital, Nanjing University, China

Purpose: AIS is a three-dimensional spinal deformity with unclear etiopathogene-
sis. LBX1 is so far the only multi-centers validated AIS predisposing gene. The posterior 
paraspinal muscles provide dynamic stability to the spinal column and their imbalance has 
been speculated as an important factor in AIS etiopathogenesis. It is poorly understood how 
LBX1 contribute to the abnormal paraspinal muscle phenotypes and onset/progression of 
AIS. We hypothesized that there is differentiated expression of LBX1 between paraspinal 
muscles at the concave and convex side of the apex of major curve in AIS, and such dis-
crepancy could lead to imbalance myoblasts activities resulting in differentiated muscle 
phenotypes, and potentially influence muscle-bone interaction via differentiated myokines 
expression.Method: Paraspinal muscles from AIS and age- and curvature-matched CS (con-
genital scoliosis) patients were collected for fiber types analysis and staining of satellite 
cell marker. Biopsies were also subjected to RT-qPCR and western blot to validate muscle 
related markers. Non-scoliosis control biopsies were included in this study as well to serve 
as normal reference. HSMM (human skeletal muscle myoblast) cells were used as cellular 
model for LBX1 gain- and loss-of-function study in vitro.Result: Muscle fiber types analysis 
showed cross-sectional area of type I and type IIX/IIAX fibers were significantly different 
between AIS concave and convex but not in the two sides of CS. mRNA expression levels of 
myogenic markers were significantly different between the convex and concave sides in AIS 
but not in CS (Fig 1). Gain- and loss-of-function study in HSMM showed that LBX1 could 
negatively regulate myoblast fusion (Fig 2) and impair myokines expression.Conclusion: 
Our results demonstrated for the first time, asymmetric muscle profiles and different expres-
sion levels of LBX1 between the concave and convex sides paraspinal muscles in AIS. In 
vitro study supported the hypothesis that abnormal LBX1 expression could modulate myo-
blast activities and myokines expression, which may contribute to the observed imbalance 
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of paraspinal muscles as well as structural abnormalities of osteocyte lacuno-canalicular 
network in two sides of facet joints. Further investigation with appropriate animal models 
is warranted to explore if abnormal activity of LBX1 could result in distinct muscle pheno-
types and asymmetric bone qualities thus affect the progression of spine curvature in AIS.

Disclosures: Yujia Wang, None

SUN-406
Physiological occlusal force regulates periodontium mesenchymal stem cells 
activation by modulating Wnt inhibitor level within the niche *Yi Men1, hu 
zhao1. 1Texas A&M University, United States

Teeth are suspended within alveolar bone by periodontal ligament (PDL) which con-
tains stem cells supporting tissue turnover. PDL is subject to periodical occlusal force and 
is a unique model for investigating mechanical force as a niche factor. Here, we identified 
Gli1+ cells in adult teeth PDL as multipotential mesenchymal stem cells (MSCs) supporting 
PDL tissue homeostasis and injury repair. These Gli1+ cells are enriched in the apical region 
and exclusively surrounding the neurovascular bundle. Canonical Wnt signaling is essential 
for their activation. Sclerostin, a Wnt inhibitor, is secreted by osteocytes and is a negative 
feedback signal upon MSCs activity. Blockage of Sclerostin accelerates MSCs lineage con-
tribution rate and PDL tissue turnover. Expression of Sclerostin is further modulated by 
physiological occlusal force. Unloading of occlusal force upregulates Sclerostin expression 
and compromises MSC activation. In summary, physiological occlusal force regulates peri-
odontium MSC activity by modulating Wnt inhibitor level in the niche.

Disclosures: Yi Men, None

SUN-425
Core binding factor β protects osteoarthritis progression by inhibiting 
proteosomal degradation of Runx1 *Xiangguo Che1, Xian Jin1, Yu-Min 
Hong1, Dong-Kyo Lee1, Byung-Deu Kim1, Na-Rae Park1, Hyun-Ju Kim1, Je-
Yong Choi1, Eui-Kyun Park2. 1Department of Biochemistry and Cell Biology, 
Cell and Matrix Research Institute, Korea Mouse Phenotype Consortium, BK21 
Plus KNU Biomedical Convergence Program, School of Medicine, Republic of 
Korea, 2Department of Oral Pathology, School of Dentistry, Kyungpook National 
University, Republic of Korea

Osteoarthritis (OA), a leading age-related disease in society, still lacks a clear molecular 
mechanism. Here, we explored in vivo role of core binding factor β (Cbfβ) in OA by gener-
ating articular cartilage-specific Cbfβ-deleted mice (Cbfβac/ac) using Gdf5 promoter-driven 
Cre mice. OA was induced through destabilization of the medial meniscus (DMM) surgery 
in 12-week-old male mice. At 8 weeks after surgery, OA phenotypes were exacerbated in 
Cbfβac/ac mice compared to wild type with increased expression of Mmp13 and decreased 
expression of Type II collagen. Interestingly the expression of Cbfβ was reduced during ag-
ing as determined by immunohistochemisty. Furthermore, at 5 months old, Cbfβac/ac mice, 
but not in wild type, exhibited OA naturally without developmental defects in joint and 
skeletal tissue formation. To explore the molecular mechanism of its protective role in OA, 
we measured the expression level of Runx transcription factors as a partner protein of Cbfβ 
in articular cartilage. Among Runx family, Runx1, but not Runx2 and Runx3, was highly 

expressed in articular chondrocytes. Expression of Runx1 was gradually decreased during 
OA progression in wild type mice. Importantly, Runx1 expression was further diminished 
in OA-induced Cbfβac/ac mice. Cbfβ formed a complex with Runx1 and stabilized Runx1 
from proteosomal degradation in primary articular chondrocytes as well as in ATDC5 cells. 
Consistently, forced expression of Cbfβ in Cbfβ-deficient primary articular chondrocytes 
restored the chondrocyte markers and Runx1 expression. Collectively, these results demon-
strate that Cbfβ is required for Runx1 stability as a partner protein in articular cartilage and 
that the formation of the Cbfβ-Runx1 complex plays an essential role for maintenance of 
articular cartilage integrity.

Disclosures: Xiangguo Che, None

SUN-426
Vitamin B complex and Lactobacillus Acidophilus LA-1 attenuate pain 
response and cartilage damage in monosodium iodoacetate-induced 
osteoarthritis by inhibiting STAT3 signaling *JeongWon Choi1, JooYeon 
Jhun1, Ji Ye Kwon1, Jaeyoon Ryu1, Miso Kim1, Hyun Sik Na1, KyoungAh 
Jung1, Mi-La Cho2. 1The Rheumatism Research Center, Catholic Research 
Institute of Medical Science, Republic of Korea, 21 The Rheumatism Research 
Center, Catholic Research Institute of Medical Science, 2Laboratory of Immune 
Network, Conversant Research Consortium in Immunologic disease, College of 
Medicine, The Catholic University of Korea, Republic of Korea

Background: Osteoarthritis (OA) is a major cause of pain, joint inflammation, and de-
struction of the articular cartilage matrix. Vitamin B complex, Lactobacillus Acidophilus 
LA-1, and curcumin have been used as dietary supplements that exhibit anti-inflammation, 
unique function and antioxidant properties. However, there is no evidence demonstrating a 
synergic effect in OA.Objective: This study aims to determine whether combination with 
Vitamin B complex, Lactobacillus Acidophilus LA-1 and curcumin decreases progression 
of monosodium iodoacetate (MIA)-induced OA rat model.Methods: The present study was 
undertaken to investigate whether combination therapy of Vitamin B complex, Lactobacillus 
Acidophilus LA-1 and curcumin improve the therapeutic efficacy and T cell imbalance in 
OA rat model. Male wistar rats (8 weeks of age) were orally administered with the combi-
nation of Vitamin B complex, Lactobacillus Acidophilus LA-1 and curcumin daily.Results: 
The combination improved pain levels by preventing cartilage damage. The expression of 
proinflammatory cytokines and catabolic factors was reduced by the combination within the 
joint tissue. Moreover, the combination drug significantly reduced the osteoclastogenesis 
and markers of the osteoclast. Also, induction of Treg cells and suppression of Th17 cells 
were mediated via suppressed STAT3.Conclusion: These results suggest that the combina-
tion of Vitamin B complex, Lactobacillus Acidophilus LA-1 and curcumin can alleviate 
OA-associated pain and delay the progression of the disease by inhibiting inflammatory 
cytokine and reducing cartilage damage.

Disclosures: JeongWon Choi, None

SUN-427
Meaningful Effectiveness of Platelet-Rich Plasma (PRP) in Treating Patients 
with Osteoarthritis of the Knee: Meta-analysis and Review *Abir Hegazy1, 
Paula Karabelas2, Abdulhafez Selim3. 1King Fahd Specialist Hospital, Saudi 
Arabia, 2Private Investigator, United States, 3PCOM, United States

Osteoarthritis (OA) of the knee is a significant cause of disability. Current conservative 
treatment options include physiotherapy, analgesia, intra-articular injection of platelet-rich 
plasma (PRP), hyaluronic acid (HA), or corticosteroids. Currently, the American Association 
of Orthopedic Surgeons (AAOS) has no evidence, neither with nor against the use of in-
tra-articular PRP. Some meta-analyses studies have been reported in the published literature. 
However, these studies focused on the effectiveness of intra-articular PRP when compared 
to other controls, and none thoroughly investigated the anchored-based effectiveness con-
cerning the minimal clinically important difference (MCID). We, therefore, conducted this 
study to address this apparent knowledge gap and to provide objective data that could be 
used by decision makers such as healthcare practitioners (HCPs) as well as health authori-
ties.Electronic databases were searched to identify relevant publications from 2012 to 2018. 
We included controlled trials that evaluated the efficacy of PRP for the treatment of OA of 
the knee. All included studies must have had a minimum follow-up of 24 weeks as well as 
pre- and post-injection Western Ontario and McMaster Universities Arthritis Index (WOM-
AC) scores. A total of 12 studies, involving 405 patients were included in this meta-anal-
ysis.The primary endpoint of this study was to compare the treatment effect measured by 
WOMAC scores improvement to MCID. For WOMAC score analyses, the mean difference 
(MD) between baseline and 6-month scores was utilized.The pooled data established signif-
icant functional improvement as demonstrated by the difference between the baseline and 
6-month WOMAC scores with a MD of 25.5 +/- 3.3 (95% CI: 19.1 – 31.9, P-value < 0.001). 
Additionally, the overall comparison of MD (25.5) to MCID (7.9) showed that the MD was 
approximately three-fold higher. Due to the known impact of the baseline scores on the 
MD, we conducted further analyses comparing MD values to the corresponding MCID for 
various baseline severity grades (i.e., high, intermediate, and low), and the analyses showed 
significantly higher MD values in all categories.In conclusion, evidence from studies of low 
to moderate methodological quality shows that intra-articular PRP injection therapy has the 
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potential to provide a clinically meaningful symptomatic benefit for OA of the knee, at least 
in the short term.

Disclosures: Abir Hegazy, None

SUN-428
p21 deficiency is susceptible to TMJ-Osteoarthritis with mechanical stress 
*Tsendsuren Khurel-Ochir1, Takuma Sakamaki1, Takashi Izawa2, Hiroki Mori2, 
Akihiko Iwasa2, Eiji Tanaka2. 1Department of Orthodontics and Dentofacial 
Orthopedics, Tokushima University Graduate School of Oral Sciences, 
Japan, 2Department of Orthodontics and Dentofacial Orthopedics, Institute of 
Biomedical Sciences, Tokushima University Graduate School, Japan

[Objective] Osteoarthritis (OA) is a multifactorial disease, and biomechanical stress 
is a major contributor to temporomandibular joint (TMJ)-OA pathology. The cyclin-depen-
dent kinase inhibitor p21 was initially identified as a potent inhibitor of cell cycle progres-
sion. Recently, it has been proposed that p21 is a regulator of transcription factor activity. 
Furthermore, p21 regulates the expression of MMP13 and aggrecan (ACAN), and these 
molecules play important roles on the onset of TMJ-OA. Here, we investigated the role of 
p21 in response to mechanical load effects on condylar cartilage and subchondral bone in 
p21−/− mice. [Materials and Methods] ATDC5 chondrocyte cell line or primary mandibular 
chondrocytes were transfected with p21-specific siRNA, and exposed to 10 ng/ml IL-1β for 
15 min and 24 hours. Further, we developed an in vivo TMJ-OA model in eight-week-old 
C57BL/6J wild-type (WT) and p21−/− mice for in vivo experiments. Mechanical stress was 
applied to the TMJ of WT and p21−/− mice with a sliding plate for 10 days. Histological 
analysis was performed by HE staining, Safranin-O/Fast green staining, and immunostain-
ing specific for articular cartilage homeostasis. [Result and Discussion] p21−/− mice with 
mechanical stress showed subchondral bone destruction and also had thinner cartilage and 
smaller areas of proteoglycans than WT mice by micro-CT and histological analysis. Me-
chanical stress resulted in prominent degenerative changes with increased expressions of 
MMP-9 and MMP-13 in mandibular condylar cartilageof p21−/− mice. On the other hand, 
ACAN positive cell numbers were lower in p21−/− mice with mechanical stress compared 
to WT mice. [Conclusion] Our results suggest that p21 in chondrocytes functions to maintain 
matrix synthesis by regulation of ACAN and MMP-13 expression. It is concluded that cell 
cycle related molecule p21 might regulate the articular cartilage homeostasis and protective 
against articular cartilage degradation in the TMJ under mechanical stress condition, there-
fore p21 could be an important new therapeutic target in TMJ-OA.

Disclosures: Tsendsuren Khurel-Ochir, None

SUN-429
LPS Induced Inflammation Prior to Anterior Cruciate Ligament (ACL) 
Injury Increases the Severity of Post-Traumatic Osteoarthritis in C57Bl/6J 
Mice *Melanie Mendez1, Jillian McCool1, GABRIELA LOOTS2, Deepa 
Murugesh2, Blaine Christiansen3, Allison Hsia3. 1University of California, 
Merced, United States, 2Lawrence Livermore National Laboratory, United 
States, 3University of California, Davis, United States

Post-traumatic osteoarthritis (PTOA) is a secondary form of osteoarthritis that develops 
in ~50% of people who suffered a severe joint injury. We aim to investigate how systemic in-
flammation five days prior to injury will affect PTOA outcomes. Lipopolysaccharides (LPS) 
are microbial associated molecular patterns (MAMPs), constantly released by gram-nega-
tive bacteria in the gut microbiome. MAMPs activate toll-like receptors activating an in-
flammatory cascade that releases inflammatory markers that act as transcription factors for 
naïve immune cells. We aim to mimic the response to a gram-negative bacteria infection by 
increasing the normal levels of circulating LPS. Five days prior to injury C57Bl/6J mice 

(N=5 per gender/group) received an intraperitoneal LPS injection (1mg/kg) [LPS] or saline 
of equivalent volume [VEH]. At 10 weeks of age mice were injured using a single-dynamic 
tibial compression load (1mm/s) to induce ACL rupture (~12N) or given a sham injury. 
Joints were collected 6 weeks post-injury. We performed subchondral bone (SB) analysis, 
osteophyte analysis, Safranin-O/Fast-Green staining for cartilage analysis, and IHC staining 
for inflammatory markers. We found a significant reduction in SB on injured femurs when 
compared to contralateral and sham-injured joints. Female joints had significantly less SB 
volume than the corresponding male cohorts for every experimental group. There was sig-
nificantly higher SB volume on the VEH injured joint than the LPS injured joint for each 
group. SB volume for LPS and VEH uninjured were the same, suggesting that LPS alone 
does not have a long-term bone phenotypic effect. There was a significant reduction in os-
teophyte volume in LPS-injured females but not in the male group Across all injured groups, 
osteophyte volume was significantly less in females than in males. OARSI scoring was sig-
nificantly higher in LPS treated injured and contralateral joints. OARSI scores for LPS and 
VEH uninjured mice were similar, suggesting LPS alone did not induce cartilage resorption. 
We saw a reduction in cartilage in the LPS injured group compared to VEH injured group. 
LPS injured joints showed cellular infiltration not present in VEH injured joints. IHC stain-
ing confirmed an increase in macrophages type 1 in the LPS injured joints when compared to 
injured VEH. These results provide evidence that systemic inflammation prior to knee injury 
is likely to negatively impact PTOA outcomes.

Disclosures: Melanie Mendez, None

SUN-430
Analysis of bone erosions of the MCP joint using High Resolution peripheral 
Quantitative CT (HR-pQCT): an investigation of false-positive erosions 
*Kazuteru Shiraishi1, Ko Chiba1, Narihiro Okazaki1, Kounosuke Watanabe1, 
Makoto Osaki1. 1Department of Orthopedic Surgery, Nagasaki University 
Graduate School of Biomedical Sciences, Japan

IntroductionHigh-resolution peripheral quantitative computed tomography (HR-pQCT) 
enables us to perform microarchitecture analysis of bone joints. In recent years, this imaging 
device has been applied to the study of rheumatoid arthritis (RA). Particularly, the analysis 
of bone erosion has been thought to be important in clarifying the pathogenesis of RA and 
evaluating the effects of treatment. However, the method of erosion analysis has not been 
fully established due to the difficulty of diagnosis of erosions. The aim of this study was 
to investigate the false-positive erosions of metacarpal phalangeal (MCP) joints in healthy 
subjects using HR-pQCT in order to establish an algorithm for erosion analysis in RA.Meth-
odsThe subjects were 30 healthy women without a history of hand arthritis (mean age of 
64 years, range 51 -78). Their second and third MCP joints were scanned by HR-pQCT at 
a voxel size of 60.7µm. All concave structures on the bone surface of the metacarpal heads 
were detected through semi-automated methods (TRI/3D-BON, Ratoc System Engineering, 
Japan). Then, the diagnosis of whether the concaves were pathological erosions or physio-
logical structures was performed by three physicians.ResultsIn the 60 MCP joints analyzed, 
161 concave structures were detected by the semi-automated algorithm. After the visual 
judgement by three physicians, 114 concaves were regarded as physiological concaves be-
tween the tubercles of the metacarpal head, 21 concaves were formed by osteophytes, 18 
concaves were regarded as vascular channels, and 6 concaves were thought to be actual 
erosions. 12 concave structures could not be detected by the semi-automated algorithm, 
and all of them were thought to be vascular channels.ConclusionsIn order to identify bone 
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erosions in MCP joints precisely, using HR-pQCT, it is useful to know that erosion-like 
concave structures (false-positive erosions) are formed by anatomical shapes, osteophytes, 
and vascular channels of the metacarpal heads.

Disclosures: Kazuteru Shiraishi, None

SUN-431
Effect of Alendronate Treatment on the Load Response of the Mandibular 
Cartilage in Osteogenesis Imperfecta Mice *Po-Jung Chen1, Sumit Yadav1, 
Shivam Mehta1, Mara. H O’brien1. 1University of Connecticut Health Center, 
United States

Effect of Alendronate Treatment on the Load Response of the Mandibular Cartilage in 
Osteogenesis Imperfecta Mice Chen P, Mehta S, O’brien MH, Yadav S Introduction: Osteo-
genesis Imperfecta (OI) is characterized by low bone mass and is due to mutations in the 
structural protein genes of type I collagen. The cartilage and the subchondral bone of the 
Temporomandibular Joint (TMJ) expresses type 1 collagen. The objectives of this project 
are to gain insight into the structure of the cartilage and the bone in OI mice and the effects 
of alendronate treatment on the load response of the osteochondral tissues of the TMJ. Meth-
ods: Genetically modified OI mice of both genders, which have a mutation in the pro-alpha2 
chain of Col1A1 were used. Six-week old animals were treated with alendronate and saline 
for 2 weeks. The animals were injected with EdU and bone labels prior to euthanization. Five 
animals (male and femle) from each group (alendronate and saline) group were loaded for 1 
hour each day, for 5 days, using a preformed spring applying 50cN of force on the cartilage 
of the TMJ. Mice were euthanized by CO2 inhalation and the TMJ was harvested and stored 
at -4 °C in 10% formalin for microCT and histological evaluation. Results: : microCT: We 
observed significant increase (p<0.001) in bone volume fraction and tissue density in the 
alendronate treated group when compared to the saline treated group after loading. The bone 
volume was significantly (p<0.02)more in the males when compared to females in OI mice 
treated with alendronate. Histological Evaluation: The cartilage thickness was significant-
ly increased (P<0.001) with the treatment of alendronate and was significantly increased 
in male mice (when compared to female mice) which were both loaded and treated with 
alendronate. The OARSI score was significantly less (P<0.05) in alendronate treated group 
when compared saline treated group. Additionally, alendronate treatment significantly in-
creased (p<0.001) area of proteoglycan secretion.OI mice treated with alendronate had more 
Col10a1 positive cells and loading of the cartilage resulted in more Col10a1 positive cells 
in the alendronate group. Furthermore, there was a significant increase (p<0.002) in the area 
of mineralization in the alendronate treated mice when comapared to saline treated mice in 
both gender.Conclusion: In summary, this study demonstrates that alendronate improves the 
overall architecture of the osteochondral tissues of the TMJ. Additionally alendronate also 
improves the load bearing capacity of the TMJ in the mice model.

Disclosures: Po-Jung Chen, None

SUN-432
Oral Gene Therapy of Post-traumatic Osteoarthritis with Gut Macrophage-
targeted Delivery of IL-1β shRNA via Recombinant Sacchromyces 
Cerevisiae *Long Zhang1, Hang Peng2, Meng Feng2, Wan Zhang2, Qian Chen3. 
1Frontier Institute of Science and Technology, Xi’an Jiaotong University, Xi’an, 
China; The First Affiliated Hospital of Xi’an Jiaotong University, Xi’an, China, 
China, 2The First Affiliated Hospital of Xi’an Jiaotong University, Xi’an, China, 
China, 3Rhode Island Hospital and Warren Alpert Medical School of Brown 
University, Providence, USA, United States

PURPOSE: Post-traumatic osteoarthritis (PTOA) is a prevalent degenerative joint dis-
ease. However, there is no FDA-approved Disease-Modifying Osteoarthritis Drug currently. 
In this study, we investigated whether PTOA can be treated by orally delivering IL-1β shR-
NA in recombinant Saccharomyces cerevisiae.METHODS: Three different IL-1β shRNA 
were designed. Recombinant yeast was generated by transformation of IL-1β shRNA into 
yeast. PTOA mouse model was established by surgical destabilization of the medial me-
niscus. After oral administration IL-1β shRNA recombinant yeast every other day for 40 
days, IL-1β and OA related gene expression in bone marrow (BM) macrophages and artic-
ular cartilage (AC) were quantified by qPCR. The cytokines in serum were quantified by 
ELISA. Therapeutic evaluation of OA was determined by histological staining.RESULTS: 
Oral targeted delivery of IL-1β shRNA in yeast greatly reduced the IL-1β expression in 
BM macrophages and AC (Figure 1). The serum cytokines levels of IL-1β, IL-6 and TNF-α 
were significantly decreased. IL-6 and retrotransposon Line-1 were down-regulated while 
cartilage anabolic marker Col II was up-regulated. OA markers Col X and MMP13 were 
reduced in the knee joint. CONCLUSIONS: We developed a novel and effective oral treat-
ment of PTOA using targeted delivery of the IL-1β shRNA recombinant yeast. It suggests 
a new gene therapy strategy for treating joint degeneration through immunomodulation of 
the mononuclear phagocyte system from the intestine to subchondral BM, and ultimately 
preserving the AC joint.Figure 1. Proposed mechanism of oral gene therapy of PTOA using 
IL-1β shRNA recombinant yeast. After oral administration, recombinant yeast containing 
the shRNA expression vector are delivered to the small intestine by passing through the 
intestinal epithelium, crossing lymphoid follicles, and entering the gut-associated lymphoid 
tissue. The recombinant yeast are recognized and phagocytosed by macrophages. The IL-1β 
knock-down macrophages traffic away from the gut, infiltrate other mononuclear phagocyte 

system tissues including bone and BM, and suppress the production of pro-inflammatory 
cytokines at these distant tissue sites as well as systematically. By modulating the joint im-
mune-environment, the genetically engineered macrophages inhibit inflammatory and cata-
bolic pathways, impede cell senescence, stimulate anabolic pathways to rebuild the matrix, 
and inhibit PTOA pathogenesis.

Disclosures: Long Zhang, None

SUN-462
The FIAT transcriptional repressor as a drug target for bone regeneration 
*Caitlin Anderson1, René St-Arnaud1. 1McGill University/Shriners Hospitals for 
Children - Canada, Canada

Activating transcription factor 4 (ATF4), a member of the basic domain/leucine zipper 
family of transcription factors that can dimerize with other leucine zipper proteins, plays a 
pivotal role in regulating osteoblast differentiation and function. Our laboratory has identi-
fied FIAT (Factor Inhibiting ATF4-mediated Transcription) as a leucine zipper binding part-
ner that inhibits the transcriptional activity of ATF4. Transgenic mice overexpressing Fiat 
exhibit a low bone mass phenotype while a global Fiat knockout showed reciprocal changes. 
Through these and other studies FIAT emerged as a valid drug target for bone regeneration. 
The goal of this project was to use a high throughput screen to identify compounds that dis-
rupt the ATF4/FIAT interaction to find small molecules that could increase bone mass. We 
have generated a FIATzipper-GAL4-DNA Binding Domain fusion (DBD-FIAT ‘bait’) and 
an ATF4zipper-VP16 Activation Domain fusion (AD-ATF4 ‘target’) to establish a mamma-
lian two-hybrid assay. In this assay, the DBD-FIAT fusion binds the promoter of a secreted 
luciferase reporter construct. Interaction of the bait with the AD-ATF4 target through the 
leucine zipper interface reconstitutes a strong transcriptional activator and results in high 
levels of luciferase expression. Compounds that disrupted luciferase expression in the 
two-hybrid assay without influencing transcription from the fused GAL4-VP16 control were 
considered hits. After screening 135,000 compounds and performing dose-response testing, 
8 compounds were selected for additional characterization. Preliminary data has defined the 
tolerance/survival of MC3T3-E1 osteoblastic cells upon treatment with the drugs, allowing 
for further investigation of the effects of the compounds on differentiation and mineral-
ization. Two (2) compounds have a positive effect on differentiation and mineralization of 
MC3T3-E1 cells as measured by alkaline phosphatase and alizarin red staining, respective-
ly. These two compounds also stimulate expression of osteogenic gene markers, such as 
osteocalcin and COL1A1, as observed using RT-qPCR. These preliminary data support the 
hypothesis that compound(s) blocking the interaction of FIAT with ATF4 would increase 
osteoblast activity and provide valuable information for further in-depth in vitro experiments 
and in vivo pilot studies.

Disclosures: Caitlin Anderson, None

SUN-463
Effect of nanostructured titanium on osteoblast-osteoclast crosstalk *Rayana 
Longo Bighetti-Trevisan1, Larissa Moreira Spínola Castro-Raucci 2, Luciana 
Oliveira Almeida3, Emanuela Prado Ferraz 3, Roger Rodrigo Fernandes3, Fabíola 
Singaretti Oliveira3, Adalberto Luiz Rosa 3, Márcio Mateus Beloti3. 1University 
of São Paulo, Brazil, 2University of Ribeirão Preto , Brazil, 3University of São 
Paulo , Brazil

Bone remodeling is a crucial phenomenon to the osseointegration of titanium (Ti) im-
plants, which involves the crosstalk between osteoblasts and osteoclasts. Nanotopographic 
titanium surfaces, obtained by chemical conditioning with H2SO4/H2O2 solution increases 
the osteoblastic differentiation. However, the effect of this surface on differentiation and 
activity of osteoclasts, and their interaction with osteoblasts remains unknown. Thus, the aim 
of this study was to determine the influence of Ti surface with nanotopography (Ti-Nano), 
compared with machined Ti surface (Ti-control), on the interaction between osteoblastic and 
osteoclastic cells. Pre-osteoblastic cells (MC3T3-E1) and macrophage cells (RAW 264.7) 
were plated on both Ti surfaces, and on inserts at 10,000 cell/disc or insert and cultured 
under osteogenic and osteoclastogenic conditions for 4 days. On the day 5, the inserts con-
taining the osteoblasts were positioned on the osteoclast cultures and the inserts containing 
osteoclasts were positioned on osteoblast cultures, thereby establishing indirect cocultures, 
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which were kept for 2 days. The controls were non-cocultured cells grown on both Ti sur-
faces. Cell differentiation was evaluated by real-time PCR to detect the gene expression of 
bone sialoprotein (BSP), osteoprotegerin (OPG), runt-related transcription factor 2 (Runx2), 
receptor activator of nuclear factor kB (RANK), cathepsin k (CTSK) and tumor necrosis 
factor-α (TNF-α). Western Blot was performed to detect the protein content of Runx2 and 
TRAP (tartrate-resistant acid phosphatase), and alkaline phosphatase (ALP) and TRAP ac-
tivity were also evaluated. The data were submitted to Anova One Way test (p<0.05). The 
results revealed that Ti-Nano favored the osteoblast and osteoclast differentiation. The pres-
ence of osteoblasts contributed to osteoclast differentiation, while osteoclasts inhibited os-
teoblast differentiation on both Ti surfaces. Surprisingly, osteoblasts grown on Ti-nano were 
more resistant than that the ones grown on Ti-control to the inhibitory effect of osteoclasts. 
In conclusion, our results indicate that Ti-nano exerts a fine tune control of the crosstalk 
between osteoblasts and osteoclasts, which may positively impact the process of implant 
osseointegration.

Disclosures: Rayana Longo Bighetti-Trevisan, None

SUN-464
pH Transport Driven Matrix Synthesis During Bone Formation *Vladimir 
Riazanski1, Deborah Nelson2, Paul Schlesinger3, Quitterie Larrouture4, Irina 
Tourkova5, Harry Blair 5. 1Dept of Neurobiology, Pharmacology & Physiology, 
University of Chicago, , United States, 2Dept of Neurobiology, Pharmacology 
& Physiology, University of Chicago, United States, 3Dept of Cell Biology, 
Washington Universit, United States, 4Nuffield Department of Orthopaedics, 
Rheumatology and Musculoskeletal Sciences, University of Oxford, United 
Kingdom, 5Veteran’s Affairs Medical Center, Pittsburgh PA and Department of 
Pathology, University of Pittsburgh, United States

Our data support removal of H+ during bone formation by ion gradient-driven mem-
brane transporters including Na/H exchangers (NHE) and ClC chloride-proton antiporters 
(ClC). Whether these function near neutral pH or support alkalinization of new bone was 
unknown. Osteoblasts express SLCO and SLC22 anion and cation transporters and ABCC1 
multi-drug exporters. Uptake of fluors with bone formation has long been known. Snarf-1, a 
fluorescent chemical similar to calcein, is transported by SCLO proteins and the multi-drug 
resistance transporter. Its emission spectrum varies from pH from pH 6 to 9. We show uptake 
of Snarf-1 and bone matrix deposition similar to calcein, verified by the fluorescent signature 
of the dye in newly formed mouse bone. The dye is calibrated by fluorescence at two wave-
lengths reflecting neutral and basic maxima, relative to isosbestic (invariant) fluorescence. 
We measured the pH of new bone ~200 microns below the osteoblast surface and found pH ~ 
8 (Figure); adjacent to osteoblasts pH was 0.1 - 0.2 units above extracellular pH, suggesting 
that acid transport is active in deeper matrix as the mineral matures. In keeping with the 
hypothesis, the weak base acridine orange shows pH-dependent concentration in osteoblast 
membrane vesicles by the Na dependent H+ transport of osteoblast basolateral membranes, 
and apical membrane ClC transporters. These vesicles are made from bone-forming osteo-
blasts by N2 cavitation and differential centrifiugation. NHE transport is suppressed by car-
iporide, an NHE1 inhibitor; ClC transport is inactivated by replacing Cl- with gluconate. 
Further, we demonstrate pH dependent deposition of hydroxyapatite on pure type I collagen. 
This is stable but can be removed by chelator solutions containing EDTA. This used surface 
plasmon resonance on collagen deposited on gold-plated glass chips. Briefly, purified type 
I collagen is deposited on carboxymethyl dextran-modified gold activated by N-hydrox-
ysuccinimide and N-ethyl-N’-dimethylaminopropyl-carbodiimide, and capture of collagen 
by injecting triple helix in PBS at pH 7. Onto this, pH and concentration dependent mineral 
deposition is studied using phosphate and Ca solutions. Our work suggests membrane proton 
transport in osteoblasts supports phosphate production at the apical membrane and passive 
Ca transport. It is highly likely that the transport process is active in osteocyte processes deep 
into the matrix, which may stabilize and support maturation of the matrix.

Disclosures: Vladimir Riazanski, None

SUN-465
Dlx5 and Dlx6 promote final osteoblast differentiation and the maintenance 
of cortical bone *Morgane Bourmaud 1, Eric Hay1, Mylene Zarka1, Caroline 
Marty1, Martine Cohen-Solal1, Camille Blandin1, Giovanni Levy2. 1INSERM 
U1132, France, 2museum national d’histoire naturelle, France

Background: Osteoporosis is the consequence of an imbalance of low anabolism to 
high catabolism, causing a risk of fracture. Impaired anabolism involved the reduction of 

osteoblast progenitors and/or the commitment of MSC towards osteoblast differentiation. 
The transcription factors Dlx5 and Dlx6 regulate the specification of osteoblasts in bone 
development. The goal of this project is to analyze the postnatal role of Dlx5/Dlx6 in bone 
formation and osteoporosis.Methods: We analyzed the kinetics of the expression of Dlx5, 
Dlx6 and osteoblastic markers during the osteoblastic differentiation from murine osteo-
blastic progenitors derived from calvaria and bone marrow in wild type and Dlx5/6 KO 
cells. Dlx5/6 +/+ Osx-Cre, Dlx5/6 fl/+ Osx-Cre and Dlx5/6 fl/fl Osx-Cre were generated 
and we analyzed the bone phenotype.Results: The expression of Dlx5 and Dlx6 increases 
with osteoblastic differentiation in murine bone marrow cells, but was stable in osteoblasts 
obtained from calvaria. The expression of MAGED1, the adaptator protein, remains stable. 
Dlx5/6 KO cells derived from calvaria and bone marrow showed decreased expression of 
osteocalcin and alkaline phosphatase levels. Dlx5/6 fl/fl Osx-Cre mice were lethal at birth. 
Dlx5/6 fl/+ Osx Cre mice showed identical cortical and trabecular parameters at 6 weeks 
compared to controls. However, Dlx5/6 fl/+ Osx-Cre mice had a significant lower cortical 
thickness, BV/TV, Tb.Th and mineral apposition rate at 3 months in both sexes, indicating a 
lower osteoblast activity. Moreover, the skulls revealed a lack of suture closures and dental 
abnormalities at 6 weeks and 3 months in both sexes. To circumvent the lethality, we gener-
ated inducible Dlx5/6 fl/fl Osx-Cre mice. Dlx5/6 fl/fl Osx-Cre mice showed significant lower 
BMD at total body and tibia and femoral cortical thickness, but trabecular bone volume 
and architecture was preserved.Conclusion: Dlx5/6 are major transcription factors for bone 
development and physiology, since they promote final osteoblastic differentiation. Deletion 
of Dlx5/6 results in impaired cortical thickness and mineral density, providing insight in the 
regulation of bone fragility and osteoporosis.

Disclosures: Morgane Bourmaud , None

SUN-466
BAF45A subunit of the mammalian BAF complex directs tooth specific 
chromatin remodeling essential for mineralized tissue *Theodore Busby1, 
Quamarul Hassan2. 1University of Alabama at Birmingham , United States, 
2University of Alabama at Birmingham, United States

Cellular commitment and differentiation are regulated in part by the tissue-specific 
chromatin landscape of a cell. Remodeling of chromatin by the BAF complex contributes 
to gene activation by sliding nucleosomes into an open conformation around active loci. 
However, little is known about BAF mediated gene expression in mineralized tissue. Our 
lab has identified BAF45A as an essential BAF subunit for differentiation in osteoblasts. 
The objective of this study is to characterize the molecular function of BAF45A and its 
homologs BAF45B/C/D during differentiation and mineralization of both osteoblasts and 
dental pulp cells. We hypothesized that stage specific deletion of Baf45a will impair tooth 
formation by disrupting the modular composition and remodeling activity of the complex.
To test the importance of BAF45A for bone formation in vivo, Baf45afl/fl was conditionally 
deleted by Prrx1-Cre (Baf45a cKO) during early limb bud formation. Mineral density of 
the mandible, molar, and femoral head from 2-month-old control and cKO mice were ana-
lyzed by microCT. To characterize the functional role of BAF45A in vitro, osteoblasts and 
odontoblast cell lines were subjected to differentiation conditions. We performed an assay 
for transposase-accessible chromatin (ATAC-seq) and analyzed gene expression profiles in 
these cells to assess BAF45 activity in a stage-dependent manner.Here we show that Baf45a 
cKO reduced mineral density of the mandibular bone and molar in male mice compared to 
control mice. However, mineral density was increased in female Baf45a cKO mice com-
pared to control mice. We found that among the BAF45 homologs, BAF45A and BAF45D 
are preferentially expressed in both osteoblasts and odontoblasts. Loss of BAF45A causes a 
reduction in chromatin accessibility and decreased histone H3K27 acetylation at bone and 
tooth specific genes.Taken together, BAF45A is an important BAF complex member for the 
development of mineralized tissue, in both tooth and bone. Cell specific BAF complex activ-
ity arises from the modular composition of the subunits. BAF45A, in addition to BAF45D, 
are the primary homologs expressed in these tissues. Furthermore, BAF45A is important 
for promoting open, active chromatin around specific loci in odontoblasts and osteoblasts. 
This study will increase our understanding of how the tissue-specific modularity of the BAF 
complex contributes to both development and disease across tissue types.

Disclosures: Theodore Busby, None

SUN-467
Exendin-4 enhances the differentiation of MC3T3-E1 osteoblasts via 
regulation of connexin43 *Jin Hong Chen1, Chen Shen1, Ha Ram Oh1, Ji Hyun 
Park1. 1Department of Internal Medicine, Chonbuk National University Medical 
School, Research Institute of Clinical Medicine of Chonbuk National University-
Biomedical Research Institute of Chonbuk National University Hospital, 
Republic of Korea

Osteoblast differentiation is one of the crucial steps for skeleton maintenance. Connex-
in43 (Cx43) is the most abundant connexin protein in the bone cells, and its expression is 
seen to increase during osteoblast differentiation. Of late, exendin-4 (Ex-4), an anti-diabetic 
drug and an agonist of the glucagon-like peptide 1(GLP-1) receptor has been reported to 
have a beneficial effect on bone by promoting the osteogenic differentiation of osteoblasts. 
However, the specific mechanism through which this happens still remains unelucidated. 
This study was aimed to investigate whether Ex-4 affects Cx43 expression in osteoblasts and 
to further analyze the specific mechanism of Cx43 modulation by Ex-4. In the present study, 
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Ex-4 treatment was found to enhance the expression of Cx43 in pre-osteoblastic MC3T3-E1 
cells. Immunofluorescence staining demonstrated the upregulated Cx43 expression in Ex-4-
treated MC3T3-E1 cells. Moreover, the lucifer yellow dye transfer assay aided the compar-
ison of the gap junctional intercellular communication in Ex-4-treated cells compared with 
control group. In MC3T3-E1 cells, the induction of Cx43 expression was dependent on the 
glucagon-like peptide 1 receptor (GLP-1R), as it was abolished by a GLP-1R antagonist 
pretreatment. Osteoblast differentiation was evaluated by alkaline phosphatase and aliza-
rin red (AR) staining. Silencing of Cx43 by RNA-interference significantly decreased the 
AR staining intensity in MC3T3-E1 cells treated with Ex-4. On the contrary, both adenovi-
rus-mediated Cx43 overexpression and Ex-4 treated lacZ displayed enhanced cell differenti-
ation as assayed by AR staining. The expression levels of Runx2 and Oterix were consistent 
with MC3T3-E1 cell differentiation, as revealed by AR staining. Treatment with an Akt 
activator upregulated the expression of Cx43, whereas treatment with LY294002 attenuated 
the upregulation of Cx43 by Ex-4. Taken together, these findings suggest the contribution of 
Cx43 in osteoblast differentiation by Ex-4 and the involvement of the Akt signaling pathway 
in Ex-4-induced Cx43 expression. This mechanism could help in choosing an anti-diabetic 
drug for osteoporosis management in patients with diabetes.

Disclosures: Jin Hong Chen, None

SUN-468
Ezh2 inhibition primes BMP2-mediated osteogenic differentiation and bone 
healing *Amel Dudakovic1,2, Rebekah Samsonraj1,2, Christopher Paradise1,2, 
Catalina Galeano-Garces1,2, Merel Mol1,2, Daniela Galeano-Garces1,2, M. Lizeth 
Galvan1,2, Roman Thaler1,2, A. Noelle Larson1,2, Jennifer Westendorf1,2, Andre 
van Wijnen1,2, Pengfei Zan3, Dana Begun4, Peter Kloen5, Marcel Karperien6. 
1Mayo Clinic, United States, 2Mayo Clinic, Netherlands, 3Tongji University, 
China, 4GE, United States, 5University of Amsterdam, Netherlands, 6University 
of Twente, Netherlands

Bone stimulatory therapeutics include bone morphogenetic proteins (e.g., BMP2), para-
thyroid hormone (PTH), and antibody-suppression of WNT inhibitors. We showed previous-
ly that inhibition of the epigenetic enzyme Ezh2, a histone 3 lysine 27 methyltransferase, is 
bone anabolic and osteo-protective. These biological effects are linked to the ability of Ezh2 
inhibition to upregulate osteogenic genes. Mechanistically, Ezh2 inhibition upregulates ex-
pression of several Wnt ligands (e.g., Wnt10b and Wnt10a), enhances expression of the PTH 
receptor (Pthr1h), and stimulates Smad1/5 phosphorylation (i.e., activation of BMP2 signal-
ing). Because high BMP2 concentrations can result in undesired heterotopic ossification, the 
present study sought to assess whether maximal osteogenic differentiation can be achieved 
by combining lower concentrations of BMP2 with Ezh2 inhibition. GSK126 (Ezh2 inhibi-
tor) and BMP2 enhance osteogenic differentiation in a concentration-dependent manner in 
MC3T3 pre-osteoblasts. Interestingly, co-administration of GSK126 and BMP2 synergisti-
cally activates osteogenic genes (e.g., Bglap, Phospho1, Ibsp), alkaline phosphatase activity, 
and alizarin red staining. Of interest, combining low concentrations of BMP2 (10ng/ml) 
with GSK126 (5µM) was as effective as high BMP2 concentration (50ng/ml) at inducing 
osteogenesis. These observations are further validated by mRNA-Seq analysis, which reveal 
a robust increase in osteoblast/osteocyte markers (e.g., Bglap, Ibsp, Spp1, Phex, Dmp1) 
with dual administration of GSK126 and BMP2. Similar to MC3T3s, combination of BMP2 
and GSK126 significantly enhances expression of osteogenic genes (e.g., SP7 and IBSP) in 
differentiating human bone-marrow derived mesenchymal stem/stromal cells. The combi-
nation of BMP2 (300ng local) and GSK126 (5µg local + 50mg/kg systemic five days) was 
also assessed in a mouse calvarial critical-size defect model. Vehicle and GSK126 treatment 
did not result in significant improvements, while administration of BMP2 as well as BMP2 
plus GSK126 resulted in robust calvarial healing. While µCT and histomorphometry did not 
reveal a significant difference between BMP2 and BMP2 plus GSK126, we do note more 
consistent healing of the calvarial defect in the combination treatment group. In sum, these 
results suggest that Ezh2 inhibition can be combined with BMP2 administration to stimulate 
osteogenic differentiation and this combination may be useful for clinical application.

Disclosures: Amel Dudakovic, None

SUN-469
Critical Role of IGF1 Signaling in Regulating CXCL12 Expression in 
Fracture Repair *Alessandra Esposito1, Marissa Cruz1, Tieshi Li1, Fang Fang1, 
Anna Spagnoli1. 1University of Nebraska Medical Center, United States

IGF (insuline-like growth factor) signaling through IGF1/IGF1r plays a key anabolic 
role in postnatal skeletal development. We previously reported that C-X-C-motif-chemok-
ine-ligand-12 (CXCL12) plays a critical role in fracture repair. Here we test the hypothesis 
that IGF1 signaling regulates CXCL12’s expression to promote fracture repair. To evaluate 
the role of IGF1/CXCL12 interplay in fracture repair, we generated inducible Prx1-CreER-
IGF1rKO (a.k.a. IGF1rICKO) mice. To this purpose, adult mice received 4OHTam 3 days 
before and 2 days post fracture (PFD). Calluses from IGF1rICKO and controls were col-
lected and analyzed at different PFDs. μCT analyses at PFD14 showed that IGF1rICKO 
mice have reduced total callus, soft tissue, and new bone volumes compared to controls. 
mRNA expression analyses of IGF1rICKO PFD14 calluses showed an increase of CXCL12, 
CXCR4, CD31 and pericytes markers, as well as a decrease of osteochondrogenic markers, 
compared to controls. Also, at PFD14 dissected tibias were subjected to biomechanical test-

ing by distraction-to-failure. We found that IGF1rICKO mice showed a decrease in callus 
strength, as showed by a decrease in ultimate force (1.75N+/-0.1474, N=10, *p<0.05; One-
way ANOVA) and callus stiffness (26.2N/mm+/-0.7475, N=10,*p<0.05; One-way ANOVA) 
compared to their control littermates. We then evaluated the effect of AMD3100 in vivo, an 
inhibitor of CXCL12 signaling. IGF1rCKO mice and controls were treated with AMD3100, 
2.5 μg/g by intraperitoneal injection given twice a day from PFD2 through PFD7. Analyses 
of calluses obtained from IGF1rCKO mice and controls at PFD7 and PFD14, showed that 
AMD3100 treatment normalized mRNA levels of CXCL12, CXCR4, CD31, pericyte, and 
osteochondrogenic markers. Also, AMD3100 treatment restored the biomechanical proper-
ties of fractured IGF1rCKO mice at PFD14. μCT and histological analyses are in progress 
to further characterize rescued IGF1rCKO mice. Our studies indicate that we have identified 
a novel role of IGF1 signaling in regulating CXCL12 expression in bone lining cells that is 
critical to promote fracture healing.

Disclosures: Alessandra Esposito, None

SUN-470
Genome-wide dynamics of transcription factor binding and epigenomic 
programming in mesenchymal stromal cells during osteoblastic 
differentiation *Jonathan Gordon1, Coralee Tye1, Joseph Boyd1, Janet Stein1, 
Gary Stein1, Jane Lian1, Andre van Wijnen2. 1University of Vermont, Department 
of Biochemistry, United States, 2Mayo Clinic College of Medicine, , United 
States

Adult bone formation requires a highly regulated program of differentiation from a 
mesenchymal-derived osteoprogenitor to a mature osteocyte. Epigenetic mechanisms con-
trol mesenchymal stromal cell (MSC) commitment to a mature osteoblast through facilitat-
ing of binding of transcriptional regulators to promoter regions of genes, however less well 
understood are inter- and intra-genic regulatory regions that control cell-type-specific gene 
expression programs. These regulatory elements called cis-regulator modules, are bound 
by transcription factors (TFs) and specific post-translationally modified histones, and play 
key roles in the control of tissue morphogenesis. To define novel regulatory regions during 
osteogenesis, pluripotent CD45-/Ter119-/SCA1+/CD29+/Nestin+/CD146+/aSMA+ MSCs 
and analogous CD45-/CD90+ human MSC populations, were isolated by FACS to obtain 
a homogenous population of cells that were differentiated to mature osteoblasts. We then 
used ChIP-seq, chromatin accessibility and chromatin capture techniques to develop ge-
nome-wide enrichment profiles of intergenic genomic regions of occupied by TFs, cofac-
tors, chromatin regulators, and transcription apparatus occupying osteogenic enhancers in 
MSCs. From this analysis, we identified novel enhancers near genes that are involved in 
osteogenesis (e.g. SP7, Runx2, Fgfr1). Further novel enhancers for bone formation were 
predicted in intragenic regions of several osteoblast-related genes. Using a CRISPR-based 
strategy for targeted epigenetic modification, dCas9 protein fused to the catalytic core of the 
human acetyltransferase p300 or LSD1/KDM1Awas used to alter histone acetylation or his-
tone methylation (respectively) at SP7 enhancer regions. Alterations of histone post-trans-
lational modifications at these enhancer regions by targeted dCas-p300 or dCas9-KDM1A 
were sufficient to alter expression of SP7 (osterix) and inhibit commitment of progenitors to 
the osteoblast lineage (dCas9-KDM1) or increase osteoblast-related markers (dCas9-p300). 
From these studies, we have demonstrated novel regulatory regions, denoted by histone 
modifications and transcription factor binding sites functioning as enhancers critical for os-
teogenic differentiation. In addition, we have used a novel epigenetic modification strategy 
to increase osteoblast-related gene expression. These strategies may be used to modify or 
enhance osteogenic potential of mesenchymal cells for therapeutic bone regeneration.

Disclosures: Jonathan Gordon, None

SUN-471
Col1a1-Cre targets the ovary and testis. *Tadayoshi Hayata1, Yoichi Ezura2, 
Makoto Asashima3, Ryuichi Nishinakamura4, Masaki Noda5. 1Tokyo University 
of Science, Japan, 2Tokyo Medical & Dental University, Japan, 3Teikyo 
University, Japan, 4Kumamoto University, Japan, 5Yokohama City Minato Red 
Cross Hospital, Tokyo Medical & Dental University, Japan

The Col1a1 (2.3 kb)-Cre transgenic mouse line Tg(Col1a1-cre)1Kry has been widely 
used to induce osteoblast-specific recombination of flox allele to study bone metabolism. 
Here we show that Col1a1-Cre is expressed in not only osteoblasts, but also the ovaries and 
testes. Genomic PCR analysis showed that Col1a1-Cre resulted in recombination of flox 
allele of Dullard (Ctdnep1) gene, an important negative regulator of TGF-β signaling during 
endochondral ossification, in the ovaries and testes in addition to bone tissues. Indeed, RT-
PCR analysis revealed that Cre mRNA as well as Col1a1 mRNA is expressed in the ovaries 
and testes of the Col1a1-Cre mice. By crossing the Col1a1-Cre transgenic mouse with the 
R26GRR reporter mouse line, we found that the cells expressing Cre and their descendants 
were detected in granulosa cells in the ovary and in Sertoli cells in the testis. Importantly, 
the Col1a1-Cre-induced Dullard-deficient mice displayed hemorrhagic ovarian cysts and 
infertility. The granulosa cells in the ovary produces sex hormone estrogen, which is an 
important hormone for bone mass maintenance. Thus, when one uses Col1a1-Cre mice to 
delete gene of interest for bone research, one should carefully examine whether deletion of 
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the gene affects gonadal function, which may in turn affect bone systemically in an osteo-
blast-independent manner and make data difficult to interpret.

Disclosures: Tadayoshi Hayata, None

SUN-472
Reactivation of bone lining cells is modestly attenuated but reproducible 
during persistent anti-sclerostin antibody administration * A Ram Hong1, 
Jae-yeon Yang2, Ji-yeon Lee2, Jung Hee Kim2, Chan Soo Shin2, Sang Wan Kim2. 
1Chonnam National University Medical School, Republic of Korea, 2Seoul 
National University College of Medicine, Republic of Korea

Background: Although reactivation of bone lining cells (BLCs) is a crucial mechanism 
of anabolic action of anti-sclerostin antibody (Scl-Ab), whether it could be attenuated over 
persistent Scl-Ab administration is not clear. This study investigated the reproducibility of 
persistent Scl-Ab administration for the reactivation of BLCs and the relationship between 
the activity of BLCs and serum levels of P1NP during Scl-Ab administration.Methods: We 
conducted osteoblast lineage tracing study that enable to characterize BLC in vivo during 
persistent Scl-Ab administration. Dmp1-CreERt2(+):Rosa26R mice were injected with 1 mg 
4-OH-tamoxifen once weekly from postnatal 4 w to 8 w. Mice were treated with either vehi-
cle or Scl-Ab (25 mg/kg) twice on 12, 16, and 20 w, and euthanized on 12, 13, 17, and 21 w 
(4-6 mice in each group). After euthanization, the number and thickness of X-gal(+) cells on 
the periosteum of femoral bones and serum P1NP levels were quantified at each time point. 
The effects of Scl-Ab on cancellous bone of femur was evaluated by histomorphometry.
Results: Scl-Ab induced a significant increase in the thickness of X-gal(+) cells on periosteal 
bone surfaces compared with vehicle at each time point (all p<0.001). However, the degree 
of percentage changes from baseline (12w) in the thickness of X-gal (+) cells were signifi-
cantly decreased by repeated Scl-Ab injection, which were 108.4% on 13w, 55.1% on 17w, 
and 53.1% on 21w, respectively (12w: 2.6 +/- 0.1 μm, 13w: 5.4 +/- 0.3 μm, 17w: 4.0 +/- 0.1 
μm, and 21w: 4.0 +/- 0.3 μm; p=0.007). Serum P1NP levels were also significantly increased 
by Scl-Ab at each time point compared with vehicle (p=0.001 on 13w, p=0.045 on 17w, 
and p=0.014 on 21w, respectively), and their percentage changes from baseline (12w) were 
141.7% on 13w, 61.7% on 17w, and 34.9% on 21w, respectively (p=0.036). Serum P1NP 
levels were positively correlated with the thickness of X-gal(+) cells (R2=0.732, p<0.001). 
We observed significant increases of MS/BS and BFR/BS on 13w in Scl-Ab group compared 
with vehicle (p<0.05), however, there were no significant differences on 17w and 21w. MAR 
was significantly increased in Scl-Ab group compared with vehicle only on 21w (p=0.016).
Conclusion: Reactivation of BLCs is modestly attenuated but reproducible during persistent 
Scl-Ab administration. Serum P1NP level seems to be an indicator for the impact of Scl-Ab 
on the conversion of BLCs to mature osteoblasts on periosteal bone surfaces which contrib-
utes to modeling-based bone formation.

Disclosures: A Ram Hong, None

SUN-473
Characterization of the Consequences of Loss of DAAM2 in Human 
Osteoblasts *Laetitia Laurent1, Vincenzo Forgetta1, David Goltzman2, J. Brent 
Richards3. 1Lady Davis Institute, Jewish General Hospital, McGill University, 
Canada, 2Division of Endocrinology, Department of Medicine, McGill 
University, Canada, 3Department of Human Genetics, Departments of Medicine 
and Epidemiology, Biostatistics & Occupational Health, McGill University, 
Department of Twin Research and Genetic Epidemiology, King’s College 
London, Canada

Importance: New drug targets for osteoporosis are required since current therapies have 
side-effects which have led to a decline of their use for fracture prevention. We recently iden-
tified DAAM2 as a gene strongly influencing bone mineral density, osteoblast mineralization 
and bone strength using human genetics, CRISPR-Cas9 cell editing and a murine knockout 
model. However, DAAM2’s molecular pathway is not known.Objective: To describe the 
molecular pathway whereby deletion of DAAM2 decreases bone composition and mineral-
ization in the human osteoblastic SAOS-2 cell line.Methods: Using a CRISPR-Cas9 system, 
we performed RNAseq analysis on wild-type and DAAM2-edited SaOS-2 cells during the 
differentiation process. Cell differentiation was induced using osteogenic treatment for 14 
days. Total RNA of 3 samples per group was extracted at 2 time points, 48h (day 0) and 
14 days after seeding. The RNAseq was conducted on ribosomal RNA depleted samples 
using paired-end sequencing (100 nucleotides reads) on the Illumina HiSeq4000 system. 
Three conservative criteria were used. First, a Benjamini-Hochberg adjusted P-value 2); 
and last, an average normalized expression across samples >100. Genes meeting all three 
criteria were labelled as differentially expressed between DAAM2-edited and non-edited 
cells. Pathways influenced by editing were assessed using GO term analyses and the DA-
VID database.Results: We identified 126 differentially expressed genes (104 upregulated; 22 
downregulated) in DAAM2-edited cells at the early stage of osteoblast differentiation (day 
0), whereas we found 486 differentially expressed genes (327 upregulated; 158 downregulat-
ed) comparing edited and non-edited cells at the late stage of the differentiation process (day 
14). GO term analyses highlighted 27 upregulated genes and 10 downregulated genes-re-
lated to bone, in DAAM2-edited cells compared to control cells. Among these 37 genes, 8 
were identified as positive controls (e.g. SP7 fold change = 2.08, P = 1.4x10-48), 13 with an 
osteocyte signature (e.g. COL3A1 fold change = 4.55, P = 8.49x10-10) and finally, 16 were 

novel bone genes (e.g. ASNS fold change = -2.9, P = 1.98x10-201).Conclusions: DAAM2 
induces important changes in gene expression during osteoblast differentiation, influencing 
both canonical and novel bone genes. These results shed light on downstream effectors of a 
novel determinant of osteoporosis risk.

Disclosures: Laetitia Laurent, None

SUN-474
Noncanonical autophagy at ER exit sites in osteoblasts *Shakib Omari1, Elena 
Makareeva1, Anna Roberts-Pilgrim1, Lynn Mirigian1, Michal Jarnik1, Sergey 
Leikin1, Jennifer Lippincott-Schwartz2. 1National Institutes of Health, United 
States, 2HHMI, Janelia Research Campus, United States

Lysosomal degradation (autophagy) of misfolded and damaged macromolecules and 
organelles is crucial for normal osteoblast differentiation and function. Misfolded procol-
lagen precursor of type I collagen is the primary autophagy cargo in mature osteoblasts, 
but the mechanisms of its delivery from the endoplasmic reticulum (ER) to lysosomes re-
main unclear. To study these mechanisms, we employed live cell imaging and correlative 
light-electron (CLEM) microscopy to examine procollagen trafficking both in wild-type 
mouse osteoblasts and osteoblasts expressing a mutation that increases procollagen mis-
folding. We found that although most procollagen molecules successfully trafficked through 
the secretory pathway in these cells, a subpopulation did not. The latter molecules appeared 
in numerous dispersed puncta co-localizing with COPII subunits, autophagy markers and 
ubiquitin machinery, with more puncta seen in mutant procollagen-expressing cells. Block-
ing ER exit site (ERES) formation suppressed the number of these puncta, suggesting they 
formed after procollagen entry into ERESs. The punctate structures containing procollagen, 
COPII and autophagic markers did not move toward the Golgi, but instead were relatively 
immobile. They appeared to be quickly engulfed by nearby lysosomes through a bafilomy-
cin-insensitive pathway. CLEM and fluorescence recovery after photobleaching experiments 
suggested engulfment occurred through a non-canonical form of autophagy resembling mi-
cro-autophagy of ERESs. The autophagic ERESs were decorated with lipidated LC3; yet 
blocking LC3 lipidation by Atg5 knockout did not prevent ERES engulfment and degrada-
tion by lysosomes. Overall, our findings suggest that misfolded procollagen molecules are 
directed towards lysosomal degradation at ERESs, ubiquitination of which appears to recruit 
autophagic machinery followed by direct lysosomal engulfment and degradation. The pres-
ence of lipidated LC3/GABARAP at ERES membranes enhances but is not required for this 
noncanonical autophagy pathway.

Disclosures: Shakib Omari, None

SUN-475
Research on Semaphorin4D in Periodontal Tissues of Experimental Rat 
Periodontitis *Lingxian Meng1, Yu Ban1. 1West China School of Stomatology, 
Sichuan University. ; , China

Purpose: The aim of this study was to observe the expression of Semaphorin 4D(Se-
ma4D) in periodontal tissues of rat periodontitis models and evaluate the influence of Se-
ma4D on osteoblasts in inflammatory microenvironment in vitro. Method: Divide 30 SD 
rats (250 g) into 2 groups randomly: a control group (N) and an experimental periodontitis 
group (P). In group P, an orthodontic steel wire was tied around the cervix of the maxillary 
second molars and the rats were provided with drinking water containing 10% glucose. 
At week 2,4 and 6, 5 rats of each group were randomly sacrificed and the maxillary bone 
with second maxillary molar with its periodontal tissues were dissected. Then histological 
examination was made to observe the pathological changes of periodontal tissues and the 
expression of Sema4D were observed with immunohistochemical analysis. Osteoblast-like 
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rat osteosarcoma cell line (ROS17/2.8) were treated with IL-1β (10 ng/ml) only in control 
group, while cells in experimental group were treated with IL-1β (10 ng/ml) and Sema4D(50 
ng/ml). Scratch wound assay and Cell Counting Kit-8 assay were used to observe osteoblasts 
migration and proliferation.The expression of OCN?ALP were also detected with RT-qPCR. 
Result: In rats periodontitis models, Sema4D nearly didn’t express in healthy periodontal tis-
sues but expressed in periodontal tissues with gingivitis or periodontitis and concentrated in 
the epithelium, connective tissues infiltrated with inflammatory cells and the alveolar bone. 
The in vitro experiment showed that 50 ng/ml Sema4D reduced osteoblasts motility while no 
effect on osteoblasts proliferation was observed in inflammatory microenvironment. RT-qP-
CR showed 50 ng/ml Sema4D inhibited the mRNA expression of OCN?ALP. Conclusion: 
This study suggested that the expression of Sema4D were involved in the development of 
periodontitis. Sema4D inhibited osteoblast migration and maturity in inflammatory micro-
environment. Sema4D might be a new target in the treatment of bone loss in periodontitis.

Disclosures: Lingxian Meng, None

SUN-476
Deciphering phosphate signaling cascade in osteogenic cells *sana khalid1, 
Mairobys Socorro1, Daisy Monier1, Juan Taboas1, Dobrawa Napierala1. 
1University of Pittsburgh, United States

Phosphate (Pi) is the second most abundant mineral in the human body and is an im-
portant structural and functional regulator of the mineralization process. Hyperphosphate-
mia and hypophosphatemia represent a pathological increase or decrease of serum Pi levels, 
respectively. Both conditions have been shown to affect mineralization of dental and skeletal 
tissues. The molecular mechanism(s) involved in Pi-induced signaling are not well under-
stood, however it has been established that it includes sodium-phosphate cotransporters, ac-
tivation of Erk1/2 (member of mitogen activated protein kinases) and changes in osteogenic 
gene expression. In this study, we have investigated the molecular pathway activated by Pi 
in osteogenic cells and its role in the initiation of mineralization. 17IIA11 and MLO-A5 
committed osteogenic cell lines were used as two different models of cells supporting min-
eralization. We used C57BL/6J wild type mice to study the effect of increased serum Pi on 
Erk1/2 and PKC activity in bones and teeth, 15 minutes after injecting the mice with 5M 
sodium phosphate buffer. The increase Pi levels in serum was confirmed by commercially 
available kits. Activation and inhibition of specific molecules was accomplished either by 
genetic modification of model cells or pharmacologically. Erk1/2 activity was analyzed by 
Western blot in vitro and by immunohistochemistry in vivo, expression of classical Pi re-
sponsive osteogenic genes was examined by quantitative RT-PCR and mineralization was 
evaluated by alizarin red staining. We have studied the possible involvement of Fibroblast 
Growth Factor Receptors (FGFRs) and Parathyroid Hormone Receptor 1 (Pth1r) in Pi-in-
duced Erk1/2 activation and mineralization. We detected no effect of inhibition of FGFR on 
Pi-induced activation of Erk1/2 and gene expression, however depletion of Pth1r resulted 
in impaired cellular response to Pi. Furthermore, we demonstrated PKC but not PKA as 
Pth1r downstream effector in Pi signaling in odontoblast and osteoblast cells. We have also 
confirmed that Pi induced Erk1/2 and PKC activity in vivo in cells producing mineralized 
extracellular matrix. In conclusion, we identified Pth1r as a new player in the Pi-induced 
signaling cascade in cells producing mineralized extracellular matrix.

Disclosures: sana khalid, None

SUN-477
Stimulatory effects of MTF-2, a flavone compound, on odontoblast 
differentiation of human dental pulp stem cells via upregulating p38 
pathway and elongation of tooth root. *Sang-Hyeon Nam1, Eui Kyun Park1, 
Jung-Eun Kim2, Je-Yong Choi3. 1Department of Pathology and Regenerative 
Medicine, School of Dentistry, Kyungpook National University, Republic of 
Korea, 2Department of Molecular Medicine, School of Medicine, Kyungpook 
National University, Republic of Korea, 3Department of Biochemistry and Cell 
Biology, School of Medicine, Kyungpook National University, Republic of 
Korea

Human dental pulp stem cells (DPSCs) have self-renewal and odontogenic differentia-
tion potential, and thus contribute to dentin regeneration after infection and injury. Enhanc-
ing odontoblast differentiation of DPSCs may greatly promote regeneration of dentin and 
formation of tooth root. In this study, MTF-2 was identified to enhance odontoblast differen-
tiation of human DPSCs, and tooth root formation. MTF-2 did not exert cytotoxic effect on 
DPSCs as assessed by MTT assay. MTF-2 in combination with odontogenic differentiation 
medium (ODM) promoted deposition of minerals during odontoblast differentiation of hu-
man DPSCs in vitro. Consistently, MTF-2 induced the expression of odontoblast differentia-
tion marker genes, such as RUNX2, BSP, DSPP and DMP1. Analysis of the signal cascades 
showed that MTF-2 strongly induced the phosphorylation of p38 whereas inhibition of p38 
substantially suppressed MTF-2-induced odontoblast differentiation. In vivo effect of MTF-
2 on tooth root formation using a kidney transplantation model of post-natal day 5 mouse 
1st molar showed that MTF-2 significantly induced elongation of tooth root. These results 
demonstrate that MTF-2 has stimulatory effects on odontoblast differentiation and tooth root 
elongation. Our data suggest that MTF-2 might be used for a dental agent for regeneration 
of dentin and tooth root.

Disclosures: Sang-Hyeon Nam, None

SUN-478
Development of In Vitro Bone Surface Models on Demineralized Compact 
Bone Slices *Yongkuk Park1, Jungwoo Lee1. 1University of Massachusetts, 
United States

The trabecular bone undergoes repeated surface remodeling throughout the lifetime by 
bone-forming osteoblasts and bone-resorbing osteoclasts to maintain the mechanical and 
mineral homeostasis. However, it’s hard to study the detailed mechanism due to anatomical 
inaccessibility of the inner bone cavity in living animals. Alternatively, in vitro models have 
been developed but there exists no experimental method that addresses natural bony extra-
cellular matrix structure and material as well as optical accessibility. Here, we propose that a 
thin slice of demineralized compact bone retaining intrinsic complexity of bony extracellular 
matrix with semi-optical transparency would be a novel biomaterial platform for in vitro 
bone surface modeling.We obtained a bovine femur and have established sequential methods 
to process it into thin (10-20um) sectioned demineralized bone matrix. During deminer-
alization step, the bone pieces in 1.2 M hydrochloric acid were located in the hydrostatic 
pressure chamber at 4-bar. The cyclic change of pressure in the chamber accelerates the 
demineralization of bone by increasing the penetration of acidic solution. After demineral-
ization step, the bone tissue could be easily cut in different size and thickness. For long-term 
fluorescent imaging of cells, we used primary osteogenic progenitors and marrow hemato-
poietic cells retrieved from transgenic DsRed and eGFP mice.Cryosections of bone slice 
displayed the well-aligned and circular shapes of collagen structure. Mature osteoblasts and 
osteoclasts were cultured on demineralized bone slice to examine bioactivity of both cells. 
by imaing-based analysis. Osteoblasts seeded on the bone slice formed the well-aligned cell 
morphology along the collagen structure. Moreover, osteoblasts on the bone slice deposited 
much higher amount of mineral than the osteoblast on well plate, indicating that micro-
environments of culture condition could influence on the cell activity and physiology. In 
addition to osteoblasts culture, mature osteoclasts and their resorption were also confirmed 
by the real-time imaging. Osteoclasts formed two different resorption patterns, trench and 
pit. Our results demonstrated that the bone slice provides suitable microenvironment for 
the osteoblasts and osteoclasts culture. Their activities were successfully captured through 
the real-time imaging. We envision that a bone remodeling process will be investigated by 
osteoblasts and osteoclasts co-culture on the bone slice.

Disclosures: Yongkuk Park, None

SUN-479
Histone Demethylase LSD1 Regulates Osteoblast Differentiation in vitro 
and in vivo *Petri Rummukainen1, Kati Tarkkonen1, Rana Al-Majidi1, Amel 
Dudakovic2, Andre van Wijnen2, Cristina Valensisi3, David Hawkins3, Riku 
Kiviranta4. 1Institute of Biomedicine, University of Turku, Finland, 2Orthopedic 
Research, Mayo Clinic, United States, 3University of Washington, United States, 
4Institute of Biomedicine, University of Turku, University Hospital of Turku, 
Finland

Bone tissue is remodeled to maintain its structural integrity and to perform its metabolic 
functions. Bone remodeling requires coordinated actions of bone resorbing osteoclasts and 
bone forming osteoblasts (OBs) that are under complex extra- and intracellular regulation. In 
search of novel epigenetic regulators of OB differentiation we performed RNA sequencing 
of OBs during differentiation. In these data we found that Lysine-specific histone demeth-
ylase 1a (LSD1/KDM1A) is highly expressed in OBs and it is dynamically regulated sug-
gesting it could control OB differentiation. LSD1 regulates chromatin by demethylating both 
Lys-4 (H3K4me) and Lys-9 (H3K9me) of histone 3.To test whether LSD1 could regulate 
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OB differentiation we used specific small molecule inhibitors of LSD1 as well as lentiviral 
downregulation of LSD1 and found that both approaches led to suppressed OB differenti-
ation. In search of genomic targets of LSD1 and its effects on dynamics of histone methyl-
ation state we performed LSD1 and H3K4me chromatin immunoprecipitation-sequencing 
(ChIP-seq) during osteoblast differentiation. LSD1 bound mainly to proximal promoter re-
gions and its binding increased upon OB differentiation while H3K4 methylation decreased 
at LSD1 binding sites. Interestingly, large portion of sites with LSD1 binding contained 
RUNX2 consensus sequences. LSD1 interacted with RUNX2 in a co-immunoprecipitation 
suggesting that RUNX2 could recruit LSD1 complex in OBs to its target promoters to mod-
ulate H3 methylation status at these sites.To test the role of LSD1 in bone remodeling in 
vivo we treated C57BL/6N mice with a selective LSD1 inhibitor for 4 weeks. This led to a 
significant decrease in trabecular and cortical bone volumes in µCT analysis indicating that 
LSD1 regulates bone mass also in vivo. Histomorphometric analysis showed that inhibition 
of LSD1 resulted in significant decreases in OB number, surface and osteoid formation, as 
well as in decreased bone formation rate. However, LSD1 inhibition did not alter osteoclast 
number or surface. Serum marker of bone formation P1NP was significantly decreased in 
LSD1 inhibitor treated mice compared to controls. mRNA analysis of femurs showed that 
LSD1 inhibitor treatment led to decreased Osterix and Col1A1 expression, further support-
ing the mechanism of decreased OB differentiation and function.These data demonstrate 
that LSD1 is an important regulator of OB differentiation and activity in vitro and in vivo.

Disclosures: Petri Rummukainen, None

SUN-481
Betaine alleviates alcohol-inducedosteonecrosis of femoral head via 
regulation of PI3K/AKT/mTORpathway *Qianhao Yang1, Youshui Gao1, 
Changqing Zhang1. 1Department of Orthopedic Surgery, Shanghai Jiao Tong 
University Affiliated Sixth People’s Hospital, China

Chronic and excessive alcohol consumption is a major risk factor of osteonecrosis of 
the femoral head (ONFH), largely attributing to suppressive osteogenic differentiation of 
bone mesenchymal stem cells (BMSCs). Betaine is an important human nutrient that regu-
lates series of biological functions, including hepatic steatosis and body fat deposition. Yet, 
no study has been conducted to investigate the effect of betaine on ONFH. In this study, we 
hypothesized betaine might yield a protective role on alcohol-treated BMSCs and decrease 
the morbidity of alcohol-induced ONFH in the rat model. In vitro, we found ethanol treat-
ment significantly down-regulated the expression of osteocalcin (OCN), Collagen 1 (COL1) 
and RUNX2 via activating phosphatidylinositide 3-kinase (PI3K)/AKT/mammalian target 
of rapamycin (mTOR) signaling cascade, revealed by RT-PCR/WB. However, the inhibitory 
effects were alleviated by betaine co-treatment at concentrations of 1mM and 10mM by 
blockage of the mTOR pathway. In vivo, the protective effects of betaine were also es-
tablished in the rat model of alcohol-induced ONFH. The typical pathological changes of 
ONFH in the rat model were investigated by multiple levels of measurements including he-
matoxylin eosin (H&E) staining, micro-CT imaging, TdT-mediated dUTP nick end labeling 
(TUNEL) and immunofluorescence staining of OCN and COL1. However, the osteonecrotic 
lesion of the femoral head could be alleviated by betaine, evidenced by histological and 
radiological findings. Collectively, betaine has a protective effect against the inhibition on 
hBMSCs by ethanol, and proves to be a potential pharmaceutical drug for alcohol-induced 
ONFH.

Disclosures: Qianhao Yang, None

SUN-482
Osteoblast-specific expression of Panx3 is dispensable for postnatal bone 
remodeling *Timur Yorgan1, Stephanie Peters1, Michael Amling1, Thorsten 
Schinke1. 1University Medical Center Hamburg-Eppendorf, Dept. of Osteology 
and Biomechanics, Germany

In order to pharmacologically intervene in metabolic bone diseases, it is important to 
determine specific molecules physiologically regulating osteoblast differentiation and/or 
activity that are principally accessible as drug targets. Gene expression specific or predom-
inant to a given cell type is often a predictor of a relevant function in the respective tissue. 
Therefore, we intended to identify genes encoding membrane-associated proteins with selec-
tive expression in differentiated osteoblasts. Utilizing an unbiased microarray analysis, we 
compared global gene expression in primary murine osteoblasts at two stages of differenti-
ation. The expression pattern among different tissues was investigated for the most strongly 
induced genes, leading to the identification of known and unknown osteoblast differentiation 
markers with predominant expression in bone. The transmembrane hemichannel Panx3 was 
one of these genes with an ill-defined function in skeletal remodeling. To investigate the role 
of Panx3 in osteoblasts we first generated Panx3-fl/fl mice carrying a Runx2-Cre transgene. 
Histomorphometry of undecalcified histological sections did not reveal any significant dif-
ference between 24 weeks old Cre-negative and Cre-positive littermates. In addition, we 
generated and analyzed mice with ubiquitous Panx3 deletion. While a delay of endochondral 
ossification, severe skeletal deformations and increased lethality were observed in newborn 
pups, the skeletal phenotype did not persist post-weaning. A possible explanation for this 
observation is the compensatory induction of Panx1 in the surviving mice. These findings 
demonstrate that Panx3 expression in osteoblasts, despite its high specificity, is not required 
for postnatal bone remodeling under unchallenged physiological conditions.

Disclosures: Timur Yorgan, None

SUN-522
Osteoclast Precursor Assessment In Rheumatoid Arthritis: The In Vitro 
Osteoclast Differentiation in Arthritis (IODA) study *Hugues Allard-
Chamard1, Nathalie Carrier1, Artur de Brums-Fernandes1, Gilles Boire1, Sophie 
Roux1, Svetlana Komarova2, Rene Harrison3, Morris Manolson4. 1Rheumatology, 
Faculty of Medicine, Sherbrooke University, Canada, 2Faculty of Dentistry, 
McGill University, Canada, 3University of Toronto Scarborough, Canada, 
4Faculty of Dentistry, University of Toronto, Canada

Background: Osteoclasts (OCs) derived from RA patients’circulating precursors dis-
play an increased bone resorption capacity in vitro when compared to healthy controls. We 
previously showed that CD14+ peripheral OC precursors were more numerous in RA pa-
tients, with a greater propensity to form mature OCs and resist apoptosis triggering. In this 
new analysis of the longitudinal IODA cohort, we investigated the impact of disease activity 
variations on OC parameters, as well as that of OC phenotype on development of bone ero-
sions in vivo.Methods: Subjects with RA (n=140), as well as sex- and age-matched healthy 
controls (n=101) were followed for up to 4 years, with a regular assessment of RA activity 
(DAS28) and erosiveness (X-Rays; SHARP score). As a validation cohort, we examined RA 
patients from the Early Undifferentiated PolyArthritis (EUPA) study (n=163). Blood sam-
ples, used in long-term cultures to generate PBMC-derived OCs, were obtained at inclusion 
for all subjects, and for RA patients at subsequent annual visits.Results: The proportion of 
CD14+ monocytes in the peripheral blood was higher in RA vs control subjects, and did 
not differ whether RA was active or not. However, in PBMC-derived cultures, active RA 
was associated with lower osteoclastogenesis (-43% in active vs non-active RA, p<0.01), 
whilst in vitro bone resorption and resistance to apoptosis were consistently higher than in 
controls and similar in both active and quiescent RA. Subsequent GLM analysis showed that 
in non-active disease, a high number of PBMC-derived OCs was also predictive of devel-
oping active RA at the next visit (RR 2.49, p=0.01). Finally, at baseline, OCs from subjects 
with early non-erosive RA that progressed to erosive RA over 4 years follow-up exhibited a 
greater resistance to apoptosis than those of patients remaining non-erosive (Apoptosis rates 
3.6 times lower, p<0.01). Otherwise the remaining OC parameters collected (PBMC-derived 
CD14+, in vitro OC number and resorption) were not associated with long-term erosion. In 
the validation cohort where all patients had an active disease at the baseline enrolment, the 
number of OCs formed in vitro increased during follow-up, paralleling remission achieve-
ment, hence supporting our initial results.Conclusions: Our results suggest that increasing 
RA activity leads to a reduced proportion of PBMC-derived OC formation in vitro, thus ob-
scuring the intrinsic aggressive basal phenotype of these cells associated with a destructive 
RA phenotype, and characterized at least in part by a resistance to apoptosis. In non-active 
RA, a high number of OCs formed in vitro is an independent indicator of RA activity at the 
next visit. In active RA, the surprising lower potential to generate in vitro OCs could be re-
lated to a different commitment of CD14+ monocytes during rheumatoid inflammation with 
an expansion of CD16+ monocytes whose ability to produce OCs is dampened.

Disclosures: Hugues Allard-Chamard, None
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SUN-523
Mature Murine Osteoclasts Respond Rapidly to Low Extracellular Sodium 
with GTP-ase Activation and Increased Bone Resorption *Julianna Barsony1, 
Qin Xi1, Sambhu M. Pillai2, Joseph G. Verbalis2. 1Georgetown University Medical 
Center, Division of Endocrinology and Metabolism, United States, 2Georgetown 
University Medical Center, Division of Endocrinology, United States

Growing evidence indicates that chronic hyponatremia is a risk for bone loss, osteopo-
rosis, and fractures in humans. Studies in rats and cultured cell demonstrated that reducing 
the sodium concentration ([Na+]) causes osteoporosis primarily by increasing osteoclast 
formation from precursors by activation of the RANK/PI3K/Akt/mTOR pathway. Prior 
studies also indicated that reducing [Na+] increases bone resorbing activity of mature osteo-
clasts on bovine bone slices and hydroxyapatite plates, and liberates stored sodium from the 
bone matrix in rats. Here we identify index immediate responses in response to low [Na+] 
(120 mmol/l) in mature osteoclasts from primary murine bone marrow macrophages, mu-
rine RAW264.7 pre-osteoclastic cells, and osteoclastic spleen cells. First, osteoclasts were 
generated by culturing in normal [Na+] (140 mmol/l) media with cytokines (recombinant 
RANKL and M-CSF) until tartrate resistant acid phosphatase (TRAP+) reaction and actin 
ring formation indicated osteoclast maturity and competence. Cells were then exposed to 
the same medium with normal or low [Na+] for 30 min, lysed, and the lysates were test-
ed for GTPase activity using GST pull-down assays (Thermo Fisher Scientific). Compared 
to lysates from normal [Na+], lysates prepared from low [Na+] contained significantly in-
creased GTP-bound Rac1 GTPase, detected through specific protein interaction with the 
Pak1 protein-binding domain. This 2.5-fold increase of GTP-bound active Rac1 was de-
tected in lysates from low [Na+] exposed primary cells, RAW264.7, and spleen-derived 
cells. Specificity of the GTP-bound Rac1 response was confirmed by similar assays on GTP-
bound Rho with the Rhotekin binding domain and GTP Ras with the Raf1 protein binding 
domain. The second index response was a low [Na+]-induced increase in lysosome acidity. 
Osteoclasts were loaded with DND189 dye and incubated with normal or low [Na+] in 
HANKS balanced salt solution to detect lysosomal acidity using a fluorometric assay. Low 
[Na+] significantly increased fluorescence emission after 5, 15, and 30 min, peaking at 45 
min and sustained at 60 min in response to low [Na+], whereas no change was detected 
in the normal [Na+] samples. Probing with DND153 dye that detects lysosome number, 
rather than acidity, did not indicate a change in response to low [Na+] at 45 min. Correcting 
the low [Na+]-induced membrane hyperpolarization by adding equimolar choline chloride 
(20 mmol/l) did not prevent the increase in lysosomal acidification. These combined data 
reveal that mature osteoclasts rapidly respond to low [Na+] with GTPase activation, likely 
from a G-protein-mediated low [Na+]-sensing mechanism, with subsequent triggering of 
acid production promoting resorption of bone matrix. Characterizing these index responses 
in mature osteoclasts therefore opens the possibility of using gene editing to probe the os-
teoclast [Na+] sensor(s).

Disclosures: Julianna Barsony, None

SUN-524
LPlastin deficiency reduced sealing ring formation and bone resorption 
in osteoclasts in vitro *Meenakshi Chellaiah1. 1Department of Oncology and 
Diagnostic Sciences, School of Dentistry, University of Maryland, United States

Sealing rings consisting of stable actin filaments generate tight sealing zones on the 
bone surface by osteoclasts. Due to the architectural nature of sealing rings, a major reor-
ganization of actin filaments is required during their formation. We have identified that the 
actin bundling protein L-plastin (LPL) plays a key role in the formation of precursor zones 
for sealing rings which we termed as ‘Nascent Sealing Zones (NSZs). Phosphorylation of 
LPL on Ser5 and Ser7 aa residues by TNF-α signaling regulates the assembly of NSZs in 
osteoclasts. LPL cross-links actin filaments into tight bundles and increases the stability by 
protecting them against depolymerization. Here, we used osteoclasts from LPL-knockout 
(LPL-/-) mice to demonstrate the role of LPL in osteoclast function. We found that LPL 
deficiency attenuated the formation of NSZs and therefore the formation of sealing rings. 
As a result, these osteoclasts were hyporesorptive in nature and made superficial resorption 
pits in vitro. However, adhesion and migration of osteoclasts were found to be usual because 
the formation of podosome-like structures was not affected. The role of LPL in the early 
stage of sealing ring formation is evident in the rescue studies with the TAT-fused full-length 
LPL (FL-LPL) in LPL-/- osteoclasts in the presence of TNF-α. Short term time-lapse vid-
eo microscopy analyses demonstrated rescue of formation of NSZs and sealing rings in a 
time-dependent manner in LPL-/- OCs expressing GFP-actin and transduced with TAT-fused 
FL-LPL peptide. Failure of rescue with mutated FL-LPL (Ser-5 and -7 aa are replaced with 
Ala-5 and -7) suggests the importance of LPL phosphorylation in NSZs formation. Regula-
tion of the actin bundling process by LPL phosphorylation seems vital to form NSZs, which 
ultimately mature into fully functional sealing rings (Research was supported by the NIH 
grant under Award Number R01 AR066044 to MAC).

Disclosures: Meenakshi Chellaiah, None

SUN-525
GPR109A regulates osteoclastogenesis and bone resorption in mice *Jin-
Ran Chen1, Haijun Zhao1, Oxana P. Lazarenko1. 1Arkansas Children’s Nutrition 
Center and the Department of Pediatrics, University of Arkansas for Medical 
Sciences, United States

The G protein-coupled receptor 109A (GPR109A), also known as hydroxycarboxyl-
ic acid receptor 2 (HCAR2), HM74A or PUMA-G, is expressed in a variety of cells and 
tissue types, and robustly in osteoclastic precursor macrophages. It has been shown that 
the receptor acts as a metabolic sensor, modulating cell signaling that is coupled to energy 
and lipid metabolism as well as immune cell function. We have previously reported that 
GPR109A may mediate effects of diet-derived phenolic acids such as hippuric acid (HA) and 
3-(3-hydroxyphenyl) propionic acid (3-3-PPA) on inhibiting osteoclastogenesis and bone re-
sorption. However, the role of GPR109A in metabolic bone homeostasis and osteoclast dif-
ferentiation has not been investigated. Using densitomeric (peripheral quantitative CT-scan 
and micro-CT), bone histologic and molecular signaling analytic methods (e.g., real-time 
PCR, Western blots), we found bone mass including bone mineral density (BMD) and con-
tent (BMC) were significantly higher (37% increased on trabecular) in tibia of 4 week old 
GPR109A gene deletion (GPR109A-/-) male mice, compared to their wild type controls. 
Osteoclast numbers in vivo in bone and in ex vivo bone marrow cell cultures (in the pres-
ence of 50 ng/ml RANKL) after TRAPase staining were significantly decreased (by ~81%) 
in GPR109A-/- animals compared to wild type controls. In accordance with these data, we 
found significantly decreased levels of CTX-1 in bone marrow plasma and decreased gene 
expression of bone resorption markers (TNFα, TRAP, Cathepsin K) from GPR109A-/- mice 
compared to their wild type controls. cAMP levels in bone marrow plasma were increased 
in GPR109A-/- mice compared to their wild type controls. Non-adherent bone marrow he-
matopoietic osteoclast precursors isolated from 4 week old wild type mice were treated 
with HA or 3-3-PPA in the presence of RANKL. HA and 3-3-PPA substantially inhibited 
RANKL-induced GPR109A expression (mRNA and protein), and osteoclast differentiation. 
HA and 3-3-PPA had no additional effects on inhibiting osteoclastogenesis and osteoclast 
resorptive activity in ex vivo cultures of osteoclast precursors from GPR109A-/- mice, com-
pared to cells without HA or 3-3-PPA treatments. These results suggest an important role for 
GPR109A during osteoclast differentiation and bone resorption, and GPR109A may mediate 
effects of HA and 3-3-PPA on inhibiting bone resorption. Supported by USDA-ARS Project 
#6026-51000-010-05S.

Disclosures: Jin-Ran Chen, None

SUN-526
The Effect of ZBTB20 on NF-kB/IRF-3 Signaling Pathway in Aseptic 
Loosening Caused by Wear-Particle-Induced Osteolysis *Yue Ding1, Junxiong 
Qiu1, Peng Peng1, Zhong Chen1, Shixun Li1, Changchuan Li1. 1Department of 
Orthopaedic Surgery, Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University, 
China

Aseptic Loosening caused by wear particles liberating from implant surfaces is one of 
the main causes for failure of artificial joint replacements. It’s widely accepted that wear 
particles play a critical role in osteolysis, which can be phagocytized by macrophages and 
other local cells, activating osteoclasts, and inciting an adverse immunoreaction. Therefore, 
it’s pivotal to find potential therapeutic targets to suppress macrophages’ pro-inflammatory 
functions and osteoclastic bone resorption. This study was designed to explore the effect of 
Zinc finger and BTB domain-containing 20 (ZBTB20), a member of BTB/POZ family, on 
osteolysis caused by wear particles. We performed hematoxylin and eosin (H&E) staining 
and immunohistochemistry (IHC) on synovial membranes of aseptic loosening patients, 
then RNA-Seq transcriptome analysis of RAW264.7 macrophages was carried out to ex-
plore potential key molecules in the process of osteoclastic bone resorption. Cluster analysis 
showed that TNF-α and IL-6 mainly associated with other differentially expressed genes 
(DEGs), and the molecule IκBα on their common upstream may be a potential suppressing 
target. It’s reported that ZBTB20 contains transcriptional repressor activity to IκBα, so we 
hypothesized that ZBTB20 functions as a regulator in wear particle-induced osteolysis. By 
constructing shRNA and overexpression lentivirus, we observed that ZBTB20 regulated the 
Ti particle-induced inflammatory reaction by adjusting NF-kB and IRF-3 signaling path-
ways. We then performed in vivo studies, using local lentivirus injection, local macrophage 
injection and bioluminescence imaging (BLI) on mice to illuminate the effect of ZBTB20 
on cranial osteolysis induced by Ti particles. The results were consistent with the in vitro 
experiments. Collectively, our data suggested that ZBTB20 played a positive role in macro-
phage activation and osteoclastic bone loss induced by Ti particles in vitro and in vivo, and 
therefore a potential therapeutic target for the prevention of aseptic joint loosening.
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SUN-527
Perturbation of osteoclasts in utero affects mouse mandibular morphology 
*Mohamed Hassan1, Richardo Vargas2, Bin Zhang3, Timothy Cox4, Andrew 
Jheon5, Hanan Ismail6, Abbas Zaher6. 1Department of Orthodontics, Alexandria 
University. Department of Orthodontics, South Valley University., Egypt, 
2Division of Orthodontics, University of California, San Francisco, United States, 
3Program in Craniofacial Biology, UCSF, United States, 4Department of Oral and 
Craniofacial Sciences, UMKC School of Dentistry, United States, 5Divisions of 
Craniofacial Anomalies, Orthodontics. Program in Craniofacial Biology, UCSF, 
United States, 6Department of Orthodontics, Alexandria University., Egypt

Introduction:Precise control of skeletal morphogenesis is essential for proper cranio-
facial form and function. Although genetic and environmental factors are thought to play 
important roles in the etiology of craniofacial skeletal malocclusions, specific contributions 
of either factor are yet unclear.Aim:To determine whether alterations in osteoclastic activity 
during embryonic development lead to changes in adult jaw morphology in mice.Material 
and Methods:We utilized two mouse models to alter osteoclast activity during development. 
First, we injected in vivo siRNA specific to cathepsin K (Ctsk), a gene expressed highly in 
osteoclasts to decrease Ctsk and in turn, osteoclast activity in pregnant dams at embryonic 
day 12.5. Second, we generated genetically modified CtskCre;DTAfl/+ (diphtheria toxin A) 
mice, which led to an increase in osteoclasts. Changes in offspring osteoclast activity were 
confirmed by tartrate-resistant acid phosphatase (TRAP) assay. Micro-computed tomogra-
phy and three-dimensional (3D) geometric morphometrics revealed changes to 6-week old 
mouse craniofacial morphology.Results:Decreased osteoclast activity via siRNA-downregu-
lation of Ctsk was associated with an increase in mouse mandibular body length. Conversely, 
an increase in osteoclast activity in CtskCre;DTAfl/+ mice was associated with a decrease in 
mandibular body length. Our study demonstrates that alterations in osteoclast activity during 
gestation leads to 3D shape changes in the adult mouse mandible.Conclusion:Our study 
suggests that an increase or decrease in osteoclast activity led to a shortening or lengthening 
of the mouse mandibular body, respectively. Varying osteoclast activity during gestation 
may be an etiological factor in the development of craniofacial skeletal variation and mal-
occlusion.

Disclosures: Mohamed Hassan, None

SUN-528
Humanin suppresses RANKL-induced osteoclast differentiation through 
AMPK activation *Namju Kang1, Ki Woo Kim1, Dong Min Shin1. 1Department 
of Oral Biology, BK21 PLUS project, Yonsei University College of Dentistry, 
Republic of Korea

Humanin (HN) is a mitochondrial-derived peptide, which exhibits cytoprotective 
actions against various stress and disease. Previous study demonstrated that HN caused 
phosphorylation of AMP-activated protein kinase (AMPK), which is a negative regulator 
of receptor activator of nuclear factor-kB ligand (RANKL). However, the roles of HN in 
osteoclastogenesis or skeletal disorders remain unknown. Here, we examined whether HN 
regulates osteoclastogenesis through AMPK activation using bone marrow-derived macro-
phage (BMM) cultures. Our results showed that HN inhibited RANKL-induced osteoclast 
formation and reduced gene expression involved in osteoclastogenesis including nuclear 
factor of activated T-cells cytoplasmic 1 (NFATc1), osteoclast-associated receptor (OS-
CAR), cathepsin K (CTSK), and Tartrate-resistant acid phosphatase (TRAP). Moreover, 
HN increased phosphorylated AMPK protein levels. We also found that HN significantly 
decreased generation of reactive oxygen species (ROS) in BMMs. Therefore, these results 
indicate that HN plays an important role in osteoclastogenesis and may exert as an inhibitor 
of bone disorders via AMPK activation.

Disclosures: Namju Kang, None

SUN-529
Enhanced osteoclast bone-resorbing activity in vitro by stabilin-1 deficiency 
*Soon-Young Kim1, Eun-Hye Lee1, Seung-Hoon Lee1, Suk Hee Lee1, So Yeon 
Jin1, Jung-Eun Kim1. 1Department of Molecular Medicine, CMRI, BK21 Plus 
KNU Biomedical Convergence Program, School of Medicine, Kyungpook 
National University, Republic of Korea

Stabilin-1, a transmembrane receptor encoded by Stab1, is a transmembrane receptor 
that regulates molecule recycling and cell homeostasis. Stabilin-1 is highly expressed by tis-
sue macrophages and sinusoidal endothelial cells in the liver, lymph nodes, spleen, and bone 
marrow. Recent studies have suggested that stabilin-1 is expressed by endothelial cells in the 
synovial tissue of patients with rheumatoid arthritis and osteoarthritis and by bone marrow 
macrophages (BMMs), but its function and regulatory mechanisms remain unclear. In this 
study, we evaluated the physiological function of stabilin-1 in bone cells and tissue using 
a Stab1 knockout (KO) mouse model. In wild-type (WT) mice, stabilin-1 was expressed in 
osteoblasts and osteoclasts, and its expression was maintained during osteoblast differen-
tiation but significantly decreased after osteoclast differentiation. There was no difference 
in osteoblast differentiation and function, or the expression of osteoblast differentiation 
markers between mesenchymal stem cells isolated from Stab1 KO and WT mice. However, 
osteoclast differentiation marker levels demonstrated a non-significant increase and bone-re-
sorbing activity was significantly increased in vitro in RANKL-induced osteoclasts from 
Stab1-deficient BMMs compared with those of WT BMMs. Microcomputed tomography 
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showed a negligible difference between WT and Stab1 KO mice in bone volume and tra-
becular thickness and number. Moreover, no in vivo functional defect in bone formation by 
osteoblasts was observed in the Stab1 KO mice. The osteoclast surface and number showed 
an increased tendency in Stab1 KO mice compared to WT mice in vivo, but this difference 
was not statistically significant. Here, we demonstrated that stabilin-1 was highly expressed 
in bone cells, especially in osteoclasts before RANKL-induced differentiation. Even though 
there was no influence of stabilin-1 on in vitro and in vivo osteoclastogenesis, the expression 
of osteoclast differentiation markers and the osteoclast activity for bone resorption were 
somewhat increased in Stab1-deficient BMMs and bone tissues. Finally, Stab1 does not play 
an essential role in in vivo bone development and bone cell function, but it does affect in 
vitro osteoclast maturation and function for bone resorption.

Disclosures: Soon-Young Kim, None

SUN-530
Osteoclasts are multinucleated cells that degrade cartilage as well as bone 
*Quitterie Larrouture1, Helen Knowles1, Sarah Snelling1. 1University of Oxford, 
United Kingdom

Osteoclasts are essential for bone remodelling and are normally found at the bone sur-
face where they create resorption pits. Osteoclasts are already shown to be present in rheu-
matoid arthritis. We also found osteoclasts in contact to cartilage in osteoarthritis. They are 
also seen in the microenvironment of primary bone sarcomas including osteosarcoma and 
osteochondroma. We have observed osteoclasts in contact with cartilage in tissue sections 
from Giant Cell Tumour of Bone (GCTB). Whether osteoclasts degrade cartilage has been 
little explored. Cartilage is composed of chondrocytes and an ECM rich in proteoglycan and 
collagen. The bone-cartilage interface comprises the deep layer of non-calcified cartilage, 
the calcified cartilage and the underlying subchondral bone. Direct biochemical crosstalk or 
cellular contact between cartilage and bone might modify the cellular environment and gene 
expression profile of osteoclasts becoming able to degrade the ECM. We aim to characterise 
how osteoclasts affect cartilage degradation. Osteoclasts were cultured on human cartilage 
explants and elephant dentine (positive control). SEM showed that the cartilage surface 
around the osteoclasts was damaged (Figure). CD14+ monocyte-derived osteoclasts and 
primary human osteoclasts from GCTB released glycosaminoglycan from cartilage (GAG, 
1.2 fold increase compared to cartilage alone, p<0.01). We cultured osteoclasts on cartilage 
in the presence of an acidification inhibitor (Bafilomycin), a pan-MMP inhibitor (GM6001) 
and a Cathepsin K inhibitor (E64). Only GM6001 reduced GAG release from cartilage, (2 
fold p<0.0001), suggesting that osteoclasts can use MMPs to degrade cartilage. RNAseq on 
osteoclasts cultured on plastic, dentine or cartilage showed MMP-8 and MMP-9 were highly 
expressed in osteoclasts on cartilage compared to the other substrates. Zymography and 
western blot detected an increase in protein level of MMP-8/9 as well as increased activity. 
Knockdown of osteoclast MMP8 and MMP9 using siRNA significantly decreased GAG 
release in the media of osteoclasts cultured on cartilages. Finally, we confirmed the pres-
ence of MMP-8 and MMP-9 in tissue sections from diseased cartilage. Understanding and 
controlling the activity of osteoclasts might represent an interesting avenue for pathologies 
characterized by cartilage degeneration and would present an attractive target for further 
research.

Disclosures: Quitterie Larrouture, None

SUN-531
Microtubule Actin Crosslinking Factor 1 (MACF1) Positively Controls 
Osteoclastogenesis via Akt/GSK3β/NFATc1 Signaling Pathway *Xiao 
Lin1, Yunyun Xiao1, Jianhua Ma1, Wuxia Qiu1, Airong Qian1. 1Lab for Bone 
Metabolism, Key Lab for Space Biosciences and Biotechnology, School of Life 
Sciences, Northwestern Polytechnical University, China

Background/Aims: Osteoclasts, which is responsible for bone resorption, plays an es-
sential role in causing bone diseases such as osteoporosis. Microtubule actin crosslinking 
factor 1 (MACF1) is a large spectraplakin protein that has been implicated in regulating cy-
toskeletal distribution, cell migration, cell survival and cell differentiation. Previous studies 
have shown that MACF1 could promote the proliferation and differentiation of osteoblast. 
However, whether MACF1 regulates the differentiation of osteoclast has not been elucidat-
ed. In this study, we investigated the function of MACF1 in regulating the differentiation 
of osteoclast.Methods: MACF1 expression in primary bone marrow-derived monocytes 
(BMMs) of aging mice and in RAW264.7 cells during receptor activator of nuclear fac-
tor kappa-B ligand (RANKL)-induced osteoclastogenesis were tested by Real-time PCR. 
Next, RAW264.7 cells were transfected with shMACF1 using lentivirus to study the role 
of MACF1 in osteoclastogenic differentiation. TRAP (Tartrate-resistant acid phosphatase) 
staining, Real-time PCR and Actin staining were performed to determine the formation of 
multinucleated osteoclasts. WGA staining was used to investigate the bone resorption ac-
tivity of osteoclasts. The downstream signaling of RANKL-induced osteoclastogenesis of 
MACF1 knockdown RAW264.7 cells was investigated by Western blot.Results: MACF1 
expression was increased in primary BMMs of older mice and was downregulated during 
RANKL-induced osteoclastogenesis of RAW264.7 cells for 5d. Knockdown of MACF1 in 
RAW264.7 cells inhibited the formation of multinucleated osteoclasts during osteoclasto-
genesis by TRAP staining assay. Real-time PCR results showed that knockdown of MACF1 
significantly decreased the expression of osteoclast-marker genes (Acp5, MMP9, Oscar and 
Cathepsin K) during RANKL-induced osteoclastogenesis for 4d. What’s more, Actin stain-
ing result revealed that knockdown of MACF1 disrupted the formation of actin-rings in 
osteoclast. It was also found that knockdown of MACF1 blocked bone resorption activity of 
osteoclasts by reducing the area and depths of pits and downregulated the expression of fu-
sion regulators: DC-STAMP and Atp6v0d2. In addition, knockdown of MACF1 suppressed 
Akt and GSK3β phosphorylation and inhibits the expression of downstream NFATc1 in os-
teoclasts. Activation of Akt phosphorylation by SC79 rescued osteoclast differentiation and 
fusion in MACF1-downregualted RAW264.7 cells.Conclusions: These data demonstrated 
that MACF1 positively regulates RANKL-induced osteoclast differentiation and bone re-
sorption activity via the Akt/GSK3β/NFATc1 signaling pathway, suggesting that targeting 
MACF1 might be a therapeutic approach in osteoporosis.Keywords: MACF1; osteoclast; 
differentiation; bone resorption; Akt; GSK3β

Disclosures: Xiao Lin, None

SUN-532
Macrophage-derived thymidine phosphorylase promotes osteoclastogenesis 
and bone resorption in inflammatory osteolysis *Gen Matsumae1, Alaa 
Terkawi1, Norimasa Iwasaki2. 1Department of Orthopaedic Surgery, Faculty 
of Medicine and Graduate School of Medicine, Hokkaido University, Japan, 2 
Department of Orthopaedic Surgery, Faculty of Medicine and Graduate School 
of Medicine, Hokkaido University, Japan

Impairment of bone remodeling typified by increased activity of osteoclasts is the 
principal feature of inflammatory osteolysis, including osteoporosis, rheumatoid arthritis, 
Paget’s disease, bone metastasis and periprosthetic osteolysis. In these diseases, immune 
cells produce multiple inflammatory mediators that aid in differentiation and activation of 
bone-resorbing osteoclasts, resulting in focal bone erosion or osteolysis. A better under-
standing molecular pathogenesis of osteolysis offers fundamental knowledge for developing 
potential therapeutic intervention. In the current study, we identified 14 common molecules 
that are upregulated in tissues from patients of periprosthetic osteolysis, rheumatoid arthri-
tis and bone metastasis and might be involved in osteoclastogenesis and bone resorption. 
Among these candidates, thymidine phosphorylase (TYMP) showed the strongest osteoclas-
togenesis next to receptor activator of NF-kB ligand (RANKL) in vitro (Figure). TYMP-de-
rived osteoclasts could induce bone resorption pits on dentin slices and were stained by actin 
in vitro (Figure). Next, we confirmed that TYMP was dominantly expressed in the tissues 
surrounding loosened hip-implant by fluorescence microscopic examination. Furthermore, 
murine calvarial osteolysis model showed that TYMP induced infiltration of inflammatory 
cells and osteolytic lesions comparable with these induced by RANKL. The gene expression 
analysis of the calvarial bone tissues showed a significant elevation in osteoclast-associated 
factors, such as TRAP, cathepsin K and NFATc1. These results suggested for the first time 
the potential contribution of TYMP to inflammatory osteolysis occurred in periprosthet-
ic osteolysis, rheumatoid arthritis and bone metastasis. Our ongoing research focuses on 
elucidating the molecular signaling and cellular pathways associated with TYMP. General-
ly, TYMP is highly expressed in many types of cancers, including lung and breast cancer, 
and its increases in tissues are associated with cancer aggressiveness. In addition, TYMP is 
known to play an important role in angiogenesis and anti-apoptosis. Our data highlight a new 
molecular target for therapeutic implications of bone diseases associated with inflammatory 
osteolysis.
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SUN-533
TNF-α stimulates the expression of RANK during orthodontic tooth 
movement *Takahiro Noguchi1, Hideki Kitaura1, Akiko Kishikawa1, Saika 
Ogawa1, Jiawei Qi1, Wei-Ren Shen1, Fumitoshi Ohori1, Aseel Marahleh1, 
Yasuhiko Nara1, Itaru Mizoguchi1. 1Division of Orthodontics and Dentofacial 
Orthopedics, Department of Translational Medicine, Tohoku University 
Graduate School of Dentistry, Japan

Osteoclasts are required for bone resorption and remodeling. Two cytokines are im-
portant for osteoclast formation, macrophage-colony-stimulating factor (M-CSF) and a li-
gand for the receptor activator of nuclear factor-kappaB ligand (RANKL). TNF-α has also 
been recognized as an important factor for osteoclastogenesis. It has also been reported that 
TNF-α plays an important role in osteoclastogenesis and bone resorption during orthodontic 
tooth movement. RANK is known as the receptor for RANKL. RANK is expressed in os-
teoclast precursors and osteoclasts. It has been reported that TNF-α enhances expression of 
RANK on osteoclast precursors in vitro. However, the effect of TNF-α on RANK expression 
in vivo and the role of TNF-α on RANK expression during orthodontic tooth movement 
are still unclear. In this study, we investigated the effect of TNF-α on RANK expression 
in vivo and in orthodontic tooth movement. For in vivo experiments, TNF-α was injected 
into mice calvariae by daily subcutaneous injection for 5 days. After sacrifice, RANK ex-
pression was evaluated by real-time PCR and immunohistochemistry. The results showed 
that RANK mRNA expression and the number of RANK positive cells in TNF-α-injected 
mice are higher than non-injected mice. Furthermore, a Ni-Ti closed-coil spring was fixed 
between the upper incisors and upper-left first molar to move the first molar to the mesial 
direction in wild-type mice and TNFR1/TNFR2-deficient mice as orthodontic tooth move-
ment to analyze the effect of TNF-α on RANK expression. After 12 days of experimental 
tooth movement, the number of RANK-positive cells at the compression side was evaluated 
by immunohistochemistry. The number of RANK-positive cells at the compression side in 
wild-type mice was significantly higher than that in TNFR1/TNFR2-deficient mice after 
orthodontic tooth movement. These results suggest that TNF-α induced RANK expression 
in vivo and at the compression side during orthodontic tooth movement.

Disclosures: Takahiro Noguchi, None

SUN-534
Investigation of the contribution of osteoclastgenesis relevant cells to 
osteoclast formation in orthodontic tooth movement *Saika Ogawa1, Hideki 
Kitaura1, Aseel Marahleh1, Akiko Kishikawa1, Jiawei Qi1, Wei-Ren Shen1, 
Fumitoshi Ohori1, Takahiro Noguchi1, Yasuhiko Nara1, Itaru Mizoguchi1. 
1Division of Orthodontics and Dentofacial Orthopedics, Department of 
Translational Medicine, Tohoku University Graduate School of Dentistry, Japan

Our previous studies on TNF-α showed that it plays an important role in osteoclasto-
genesis and bone resorption on the compression side during orthodontic tooth movement. In 
vitro experiments done on multiple cell types including marrow stromal cells, osteoblasts, 
osteocytes, macrophages and T-cells show that these cells are involved in TNF-α induced 
osteoclast recruitment. Our purpose is to determine the individualcontribution of each cell 
type to osteoclastogenesis during orthodontic tooth movement as a result of being targeted 
by TNF-α either directly or indirectly. We generated four types of chimeric mice in which 
wild type mice (WT) marrow was transplanted into lethally irradiated WT mice (WT>WT), 
WT marrow was transplanted into lethally irradiated TNF receptor 1- and 2-deficient mice 
(KO)(WT>KO), KO marrow was transplanted into lethally irradiated WT mice (KO>WT) 
and KO marrow was transplanted into lethally irradiated KO mice (KO>KO).T-cells were 
blocked by anti-CD4 and anti-CD8 antibodies. Ni-Ti coil spring was inserted between the 
upper incisors and the upper first molar in these chimeric mice as an orthodontic tooth 
movement model. After 12 days of experimental tooth movement, the amounts of ortho-
dontic tooth movement were measured and the number of tartrate-resistant acid phospha-
tase (TRAP)-positive cells along the loaded alveolar bone and root surface were counted 
as osteoclasts and odontoclasts, respectively. First, we compared between T-cell depleted 

and non-depleted mice. There was no difference of osteoclast formation between both mice. 
Second, the amount of orthodontic tooth movement, the number of osteoclasts and odonto-
clasts in WT>KO and KO>KO were significantly lower than that in WT>WT and KO>WT 
mice. Finally, we compared RANKL-expression in osteocytes between WT and TNFR1,2 
KO mice by immunohistochemistry after orthodontic tooth movement. The number of 
RANKL-positive osteocytes in WT mice was higher than that in KO mice. These results 
suggest that T cells has no contribution and stromal cells and osteocytes contributed more 
than bone marrow macrophage in osteoclast and odontoclast formation during orthodontic 
tooth movement.

Disclosures: Saika Ogawa, None

SUN-535
Sex-specific increase in osteoclast differentiation and function by Pannexin1 
channel deletion in TRAP-expressing cells *LIlian Plotkin1, Alyson Essex1, 
Padmini Deosthale2, Harry Sidhu2, Jung Min Hong3, Padmini Deosthale4, Harry 
Sidhu4, Angela Bruzzaniti5. 1Indiana University School of Medicine, Indiana 
Center for Musculoskeletal Health, United States, 2Indiana University School of 
Medicine, United States, 3Indiana University School of Dentistry, United States, 
4Indiana University School of Medicine, United States Minor Outlying Islands, 
5Indiana University School of Dentistry, Indiana Center for Musculoskeletal 
Health, United States

Membrane channels formed by Pannexin1 (Panx1) allow the exchange of small mole-
cules between cells and the extracellular space. Previous studies showed that inhibition of 
Panx1 channels using mefloquine or small molecule analogs have pro- or anti-osteoclast 
differentiation effects in vitro, depending on the inhibitor dose. However, because of the 
lack of specificity of these inhibitors, it was not possible to conclusively determine whether 
Panx1 has a role in osteoclast differentiation. We therefore generated mice lacking osteo-
clastic Panx1 using Panx1fl/fl crossed with TRAP-Cre (Panx1OCΔ) mice. Panx1 mRNA 
levels were ~42% lower in L5 vertebrae from female or male mice compared to Panx1fl/
fl littermates. Dxa/Piximus analysis showed ~22% lower total, spinal, and femoral BMD 
in 4-week-old female Panx1OcΔ mice, but differences were lost after 8 weeks. However, 
BMD was not changed in male Panx1OCΔ mice. To further test the effect of Panx1 deletion 
on osteoclasts, bone marrow macrophages (BMM) from Panx1OCΔ and Panx1fl/fl mice 
were differentiated ex vivo using 100ng/ml RANKL and 20ng/ml MCSF for 4 days. Panx1 
mRNA level was ~77% and ~40% lower in in vitro-differentiated osteoclasts from female 
and male Panx1OcΔ mice, respectively. BMM from female Panx1OcΔ produced 30% more 
osteoclasts than Panx1fl/fl mice, whereas osteoclast formation was similar in male Panx1O-
CΔ vs Panx1fl/fl mice. Further, the resorbing activity of mature osteoclasts cultured on bone 
slices was higher for 6-week-old female Panx1OCΔ mice than control mice, even after nor-
malizing for osteoclast number, as shown by 20% more CTX released to the culture media. 
However, osteoclast resorption activity was normal when BMM were isolated from male 
Panx1OcΔ mice. Further, in 6-week-old Panx1OCΔ female mice, mRNA levels of the osteo-
clastic genes CD11b, TRAP, NFATc1, DC-STAMP, and MMP9 were 2-5-fold higher in L5, 
compared to Panx1fl/fl mice, consistent with accelerated osteoclast differentiation. In males, 
only TRAP (4-fold) and OSCAR (2-fold) were higher, whereas RANK levels were 0.25-fold 
lower. Whether the milder effect in male mice is due to a lower efficiency/penetrance of 
Panx1 deletion, or to intrinsic differences in Panx1 cell signaling mechanisms in male vs 
female osteoclasts remains to be determined. In summary, Panx1 deletion in osteoclasts has 
a sex-specific effect, increasing osteoclast differentiation/activity and leading to transient 
reduction in bone mass in female, but not in male mice.

Disclosures: LIlian Plotkin, None

SUN-536
Inhibition of miR-29 activity in the myeloid lineage by expression of a miR-
29 tough decoy enhances trabecular bone volume in male mice *Bongjin 
Shin1, Anne Delany1, Sun-Kyeong Lee1. 1University of Connecticut Health 
Center, United States

The miR-29 family (miR-29a, -29b, -29c) of miRNA is highly conserved across spe-
cies and positively regulates osteoclast differentiation. miR-29 increases in RANKL treated 
bone marrow macrophages (BMMs) as cells start to fuse. Inhibition of miR-29 activity in 
monocytic cells in vitro promotes commitment to the macrophage lineage and decreases 
cell motility. Validated targets for miR-29 in the osteoclast lineage include RNAs critical 
for cytoskeletal organization, including Cdc42 (cell division control protein 42) and Srgap2 
(SLIT-ROBO Rho GTPase-activating protein 2), as well as calcitonin receptor, which regu-
lates osteoclast survival and resorption.To date, most studies on miR-29 and bone have fo-
cused on osteoblasts and chondrocytes. We determined the function of miR-29 in osteoclasts 
using a novel mouse model in which a miR-29 family competitive inhibitor (Tough Decoy) 
was knocked into the Rosa26 locus. Its expression can be activated in a lineage-restrict-
ed manner using Cre (miR-29 tough decoy mice; miR-29TuDf/f). Thus, mice expressing 
the miR-29TuD in myeloid cells were generated by crossing with LysMCre mice (LysM-
Cre:miR-29TuDf/f; LysM-decoy).In 8 week old males, μCT analysis of femurs from Ly-
sM-decoy mice showed increased (27%) trabecular bone volume compared with littermate 
controls, due to increased trabecular thickness (11%) and number (5%, p<0.05). Although 
static histomorphometry did not demonstrate differences in either osteoclast or osteoblast 
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surface in LysM-decoy mice, eroded surface was significantly decreased by 33% (p<0.05), 
contributing to increased overall trabecular bone volume. Further, cortical bone area was 
increased by 20% (p<0.05) in LysM-decoy mice compared to controls. Female LysM-decoy 
mice exhibited similar trends that did not reach significance.Examining cell autonomous 
effects, LysM-decoy BMMs formed fewer osteoclasts in vitro compared to control cells 
(30%, p<0.001), while NFATc1 protein levels were similar between genotypes. However, 
LysM-decoy osteoclasts had dramatically enhanced levels of SRGAP2, a miR-29 target that 
negatively regulates RAC1 activation. In fact, RAC1 activation was abolished in LysM-de-
coy osteoclasts; this lack of RAC1 activation could inhibit osteoclast motility and function.
Inhibiting miR-29 activity in the osteoclast lineage increases bone volume. Targeting miR-
29 inhibitory RNAs to bone resorption surfaces could be an effective therapeutic strategy for 
localized or systemic bone loss.

Disclosures: Bongjin Shin, None

SUN-537
MicroRNA146a in human osteoclasts and Paget’s disease of Bone *Elizabeth 
Stephens1, Michèle Roy1, Martine Bisson1, Sophie Roux1. 1Rheumatology, 
Faculty of Medicine, Sherbrooke University, Canada

Background: MicroRNA (miRNA) are small, non-coding RNA that post-transcription-
ally regulate DNA expression. Due to miRNA’s epigenetic roles, they have been shown 
in some instances to be reliable markers for disease or pose as potential pharmaceutical 
targets. We hypothesized that miRNA profiles may identify overactive osteoclasts in Pag-
et’s disease of bone (PDB), a disorder characterized by an increased and disorganized bone 
remodeling that typically begins with excessive bone resorption.Results: Through a deep 
sequencing study to compare the genome wide expression of miRNA in patients with PDB 
versus healthy controls, followed by qPCR validation (n=4/group), we were able to identify 
14 miRNAs that appeared to be dysregulated in PDB in the first analyses. These miRNAs 
were subsequently tested in an independent cohort of patients with PDB, and age- and sex- 
matched healthy controls (n=10/group), and their expression was normalized (snU6).From 
these, we selected 3 miRNAs for an in vitro study using cord blood monocyte derived OCs: 
miRNA-146a-3p and miRNA-155-5p – seen to be decreased in PDB, -51% and -36% re-
spectively (p<0.01 vs healthy controls) – as well as miRNA-133a-3p, that was stable in PDB 
but has known importance within OCs and has been used as an “osteoclast” control. We 
used antagomirs (anti-miRNA oligonucleotides), mimics to modulate miRNA expression 
in transfection studies, and non-relevant miRNAs as negative controls.Thus far we have 
demonstrated in vitro, that miRNA-133a-3p inhibition through siRNA transfection signifi-
cantly decreases OC bone resorption (- 50%, p<0.05 vs controls). miRNA-133a-3p inhibi-
tion has also shown through western blot analysis to results in a significant decrease in p38 
phosphorylation (-42%, p<0.05 vs controls). We have also demonstrated that miRNA-146a-
3p, which is seen to be significantly decreased in PDB, when amplified through transfection 
with miRNA-146a-3p mimics results in a significant decrease in bone resorption (-57%, 
p<0.01 vs controls)– opposing what is seen in PDB patients. The amplification of miR-146a-
5p followed by RANKL stimulation shows a lower NFkB activation, as evaluated through 
IkB degradation on Western blot.Conclusions: We found a decrease in the expression of 
miRNA-146a-3p and miRNA-155-5p in pagetic OCs. We also have confirmed here that 
miR-146a-3p is involved in OC bone resorption, as has recently been suggested. Thus far, 
miR-146a 5p has demonstrated its abilities to affect NFkB activation within osteoclasts. OC 
miRNA profile might have an important value to yield significant new insights into the OC 
phenotype in PDB or in other bone diseases with hyperactive OCs.

Disclosures: Elizabeth Stephens, None

SUN-538
Roles of TLR3 signaling in inflammatory bone resorption *Tsukasa Tominari1, 
Ryota Ichimaru1, Chiho Matsumoto1, Michiko Hirata1, Chisato Miyaura1, Masaki 
Inada1. 1Tokyo University of Agriculture and Technology, Japan

Toll-like receptors (TLRs) are the mold receptors, and play a critical role in innate 
immunity. Several reports indicated that TLRs regulate the host defense with inflamma-
tion against the pathogens. We previously presented that lipopolysaccharide (LPS) induced 
prostaglandin E (PGE) has enable roles in TLR4 mediated inflammatory bone resorption 
in periodontitis. It is known that bacterial double strand RNA (dsRNA) was recognized 
by TLR3 that localized on endosomal membrane, but the roles of TLR3 in inflammatory 
bone resorption is not clear. In this study, we examined the effects of poly (I:C) , a synthetic 
dsRNA ligand of TLR3, on osteoclast differentiation and bone resorption. In cocultures of 
mouse primary osteoblasts (POB) and bone marrow cells, poly (I:C) dose-dependently in-
duced osteoclast differentiation. Poly (I:C) also induced the bone resorbing activity in the 
mouse calvarial organ cultures. In osteoblasts, poly (I:C) induced the mRNA expression of 
membrane bound PGE synthase (mPGES)-1, COX-2 and RANKL. Indomethacin or PGE 
receptor 4 (EP4) antagonist significantly attenuated poly (I:C)-induced these activities. In 
the roles of NFkB signaling in TLR3, poly (I:C) promoted degradation of IkB alpha and 
increased the transcription activity of NFkB in reporter gene assay, suggesting PGE produc-
tion and RANKL expression were induced by NFkB nuclear translocation in osteoblasts. In 
ex vivo organ cultures of mouse alveolar bone, poly (I:C)-induced bone resorbing activity 
was attenuated by adding indomethacin and EP4 antagonist. These results indicate that poly 
(I:C), a TLR3 ligand, induce inflammatory bone resorption via the pathway of COX-2 and 
mPGES-1 mediated PGE production. Since TLR3 recognized RNA with partially formed 

double strand structure from bacteria, TLR3 signaling may contribute to alveolar bone re-
sorption by the crosstalk with LPS in inflammatory periodontitis.

Disclosures: Tsukasa Tominari, None

SUN-539
Osteoclasts are not a physiologically relevant source of SLIT3 *Na Li1, Ren 
Xu1, Kazuki Inoue2, Baohong Zhao2, Matthew Greenblatt3. 1School of Medicine, 
Xiamen University, China, 2Hospital for Special Surgery, United States, 3Weill 
Cornell Medical College, United States

The osteoblast derived axon guidance cue SLIT3 has recently been identified as an 
osteo-anabolic agent, ameliorating bone loss in mouse models by targeting skeletal vascu-
lar endothelium. However, reports on the cellular source of SLIT3 conflict in nominating 
osteoblasts versus osteoclasts as the key producers of skeletal SLIT3, and additionally of-
fer conflicting data on the effects of SLIT3 on osteoclastogenesis. Here, we find no ob-
servable SLIT3 expression during human or mouse osteoclastogenesis and observe only 
modest effects of SLIT3 on osteoclast differentiation. Conditional deletion of SLIT3 in 
cathepsinK-positive cells, including osteoclasts, had no effect on numbers of osteoclast 
progenitors, in vitro osteoclast differentiation, overall bone mass, or bone resorption/for-
mation parameters. Similar results were observed with deletion of SLIT3 in LysM-positive 
cells, including osteoclast lineage cells. Consistent with this, bone marrow chimeras made 
from Slit3-/- donors which lack SLIT3 expression in all stages of osteoclast development 
display normal bone mass relative to controls. Taken in context, multiple lines of evidence 
are unable to observe a physiologic function for osteoclast-derived SLIT3, indicating that 
osteoblasts are the major source of SLIT3 relevant to the skeleton.

Disclosures: Na Li, None

SUN-568
Osteocyte Lacunar Properties in Bone Tissue from Fracturing and Non-
fracturing Women *Mohammed Akhter1, Joan Lappe1, Robert Recker1. 
1Creighton University, United States

The overall objective is to examine features/causes of osteoporosis-related skeletal 
fragility in humans. Up to 50% of those over 50 yrs of age are at high risk of osteoporotic 
fracture. While current therapies reduce the skeletal fracture risk, additional information 
concerning the intrinsic properties of bone tissue (including osteocyte lacunar properties) 
is needed to develop better treatments. The hypothesis is that postmenopausal women 
(matched for age and density) who have sustained osteoporotic fractures will have different 
lacunar properties thus affecting intrinsic material strength properties, compared to those 
with who have not fractured. This preliminary project used the MicroXCT-200 (Carl Zeiss) 
system to quantify osteocyte lacunar properties in transilial bone biopsy specimens from 
post-menopausal women representing fracturing (n=7, Cases) and non-fracturing (n=7, 
Control). Each specimen was prepared with a maximum thickness of 0.4mm for optimal 
image quality. Two cortical [Cort] and trabecular [Trab] sites (2 nodal regions) were selected 
for 0.6µm pixel resolution (PR) scanning. The field of view (FOV) was 0.6mmx0.6mm 
(1000x1000 pixels). Avizo (9.1 FEI, MA) software was used to segment the lacunar voids. 
Using the one-way ANOVA (SPSS), the treatment (cases vs control), and site (cortical vs 
trabecular) related differences were analyzed. An average of 2000 lacunae/specimen in the 
cortical region and 1200 lacunae/specimen in the trabecular region were analyzed. Lacunar 
volume (LcV), surface area (LcSA), and ratio of the sum of lacunar volume to bone volume 
analyzed (ΣLcV/BV) tended to be smaller in Cases than Controls in cortical bone (Table-1). 
LcV tended to be larger in cortical bone than trabecular bone of Controls and lacunar density 
(LcD) was lower in cortical bone than in trabecular bone of both groups. These preliminary 
data (Table-1) suggest that osteocyte lacunae are smaller in women with fragility fractures 
(cases) than in matched women without fragility fractures (controls). Additional data are 
needed, and we seek opportunity to investigate a large sample size of fracturing (cases) and 
non-fracturing controls.

Disclosures: Mohammed Akhter, None
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SUN-569
First evidence of osteocytes proliferation within their lacuna in vivo *Thaqif 
El Khassawna1, Deeksha Malhan1, Fathi Hassan1, Sabine Stoetzel1, Markus 
Rupp1, Chirstian Heiss1. 1Experimental Trauma Surgery Justus-Liebig University 
Giessen, Germany

Aim:Osteocytes constitute more than 90% of all bone cells, which thought to stay alive 
along the life span of the organism. Our knowledge that osteocytes are terminally differen-
tiated cells. However, osteocytes regulatory role made them in the focus of contemporary 
research. This study aims to examine the proliferation capacity of osteocytes in young and 
aged bone.Material and Methods:To assess the changes in osteocyte proliferation, iliac crest 
biopsy samples from young (3years) and aged (9 years) healthy sheep were compared. The 
osteocytes were first characterized using Ki-67 / cell cycle specific marker using immu-
nostaining. Silver Nitrate was used as counter-stain along and Hoechst as a nucleic acid 
stain. Positive osteocytes were quantified based on their location in the outer and inner tra-
becular bone. Further, phase-specific markers like Cyclin A2 (G2 phase), Cyclin B1 (M 
phase), Cyclin E1 (G1 phase), and Phosphohistone H3 (M phase) were carried out in the 
same manner. Results were also confirmed using in-situ hybridization.Results:Quantitative 
evaluation of Ki-67+Hoechst positive spindle- and spherical-shaped osteocytes showed dif-
ferences between young and aged bone. Higher Ki-67+Hoechst positive spindle-shaped os-
teocytes were seen in the aged bone (Mean ± SD: 0.0327±0.023) compared with young bone 
(0.0266±0.00432). While Ki-67+Hoechst positive spherical-shaped osteocytes showed no 
differences between young and aged bone. Cyclin A2+Hoechst positive spindle-shaped osteo-
cytes showed no discrepancies between young and aged bone. Whereas, Cyclin A2+Hoechst 
positive spherical-shaped osteocytes were higher in the aged bone (0.0247±0.01438) com-
pared with young bone (0.0191±0.0063). Evaluation of Cyclin B2 showed higher positive 
spindle and spherical-shaped osteocytes in young bone (0.0218±0.00118; 0.0633±0.0157) 
compared with aged bone (0.0111±0.0005; 0.0488±0.0211). Cyclin E1 + Hoechst positive 
spindle-shaped osteocytes were higher in young, bone (0.0465±0.0151) compared with aged 
bone (0.0340±0.0039). Whereas, no changes in spherical-shaped osteocytes observed be-
tween young and aged bone in Cyclin E1. Quantification of Phosphohistone H3+ Hoechst 
showed higher spherical-shaped osteocytes in aged bone (0.0645±0.0345) compared with 
young bone (0.0483±0.009). Further, RNA of these proteins was located in osteocytes using 
in-situ analysis.Discussion: Albeit, osteocytes mainly govern bone mechanosensation, their 
specific role in regulating bone homeostasis remains unclear. The data show an association 
between expression changes in osteocytes during aging. Changes are under the progression 
of systemic diseases like osteoporosis are currently under investigation. The data suggest 
that osteocytes might use rejuvenation to balance the local environment in diseased or aged 
bone.

Disclosures: Thaqif El Khassawna, None

SUN-570
Enlarged osteocyte lacunae in infantile bone are associated with heterogenous 
bone matrix mineralization *Nico Maximilian Jandl1, Simon von Kroge1, Anke 
Jeschke1, Michael Amling1, Tim Rolvien1, Herbert Mushumba2, Klaus Püschel2. 
1Department of Osteology and Biomechanics, University Medical Center 
Hamburg-Eppendorf, Germany, 2Department of Legal Medicine, University 
Medical Center Hamburg-Eppendorf, Germany

Osteocytes are mechanosensitive bone cells that control bone formation and bone re-
sorption. Additionally, they function as endocrine cells to regulate calcium and phosphate 
homeostasis. The release of calcium from the osteocyte lacunae (i.e., via osteocytic osteoly-
sis) was previously detected in situations of increased calcium demand (e.g., lactation). It is 
unclear whether similar processes occur also in the growing infantile skeleton and how this 
is linked to the distribution of mineral within the bone matrix. Specifically, calcium removal 
from the osteocyte lacunae may facilitate increased calcium demand in infantile bone during 
skeletal growth. Human iliac crest biopsies of infants (age 0-1 year, n=10) were acquired and 
compared to young adults (18-25 years, n=9). Bone microarchitecture was assessed by mi-
cro-CT, while cellular bone histomorphometry was performed on undecalcified histological 
sections. Quantitative backscattered electron imaging (qBEI) was conducted to determine 
the bone mineral density distribution (BMDD) as well as osteocyte lacunar size and densi-
ty. We additionally evaluated cathepsin K positive osteocytes using immunohistochemistry. 
The infantile bone was characterized by various signs of ongoing bone development such as 
higher bone remodeling, lower cortical and trabecular thickness compared to young adults. 
Furthermore, a significantly higher osteocyte lacunar density (464.7+/-147.4 1/mm2 vs. 
179.0+/-33.1 1/mm2; p<0.001) and increased lacunar area (38.7+/-2.2 µm2 vs. 32.8+/-2.6 
µm2; p<0.001) was detected in the infantile bone. The enlargement of osteocyte lacunae 
was associated with periosteocytic hypomineralization and a more heterogeneous BMDD of 
the whole bone matrix (CaWidth: 4.64+/-0.86 Ca-wt% vs. 3.86+/-0.59 Ca-wt%; p=0.035) 
whereas the mean mineralization (e.g. CaMean) was not different in infantile compared to 
young adult bone. While the osteocyte-specific findings likely indicate the presence of os-
teocytic osteolysis in infantile bone, immunohistochemistry (e.g. cathepsin K) revealed a 
site-specific pattern, where cathepsin K positive osteocytes were primarily found in the areas 
adjacent to ossification zones of the iliac crest apophysis. In summary, we demonstrated an 
increased osteocyte size in infantile bone and altered overall bone mineralization distribu-
tion. These changes may facilitate the balance between bone development and stabilized 
calcium homeostasis in situations of increased demands of calcium during skeletal growth.

Disclosures: Nico Maximilian Jandl, None

SUN-571
Disruption of the Aldehyde Dehydrogenase 2 Gene Increases Bone 
Anabolic Response to Intermittent PTH Treatment in Ovariectomized Mice 
Model. *Kenji Kosugi1, Takafumi Tajima1, Kayoko Okuma1, Yasuaki Okada1, 
Manabu Tsukamoto1, Yoshiaki Yamanaka1, Akinori Sakai1, Kunitaka Menuki2. 
1The Department of Orthopaedic Surgery, University of Occupational and 
Environmental Health Japan., Japan, 2The Department of Orthopaedic Surgery, 
Kitakyushu Municipal Yahata Hospital., Japan

Purpose: Aldehyde dehydrogenase 2 (ALDH2) is the enzyme that oxidizes the acet-
aldehyde produced by alcohol metabolism. This variant not only affects the response to 
alcohol but also is associated with several diseases such as esophageal cancer, myocardial 
infarction, and particularly osteoporosis. In our previous study, we reported Aldh2 knock-
out (KO) mice naturally have high ability of bone formation, and high expression of PTH 
receptor (PTHR) in osteocytes compared to wild (WT) mice. It is unknown about the effect 
of the Aldh2 gene on bone metabolism to intermittent PTH treatment. The purpose of this 
study is to clarify the effect of Aldh2 gene on bone anabolic response to intermittent PTH 
treatment in ovariectomized mice.Methods: Female KO mice and WT mice at 8 weeks of 
age were ovariectomized (OVX). At 14 weeks of age, all mice were divided into two groups, 
the vehicle-treated group and the PTH-treated group. PTH (1–34) and vehicle were subcu-
taneously administered to each group at a dose of 40 μg/kg BW five times per week for 4 
weeks. At 18 weeks of age, all mice were sacrificed. We measured bone mineral density of 
the femur with DXA, bone microstructures of the distal femur and femoral shaft with mi-
cro-CT, and evaluated bone histomorphometry of proximal tibia and femoral shaft, cortical 
mRNA using quantitative RT-PCR, and cortical bone immunohistostaining. Results: The 
microCT showed that bone volume (BV), trabecular number (Tb.N), connective density 
(Conn.D), and cortical thickness (Ct,Th) were significantly increased by intermittent PTH 
treatment in only KO group. Trabecular bone histomorphometry also showed that BV, Tb.N, 
and mineral apposition rate (MAR) were significantly increased in only KO group. Similar-
ly, MAR was significantly increased in cortical bone histomorphometry. Furthermore, the 
mRNA expression levels of PTHR was significantly increased, and the expression of PTHR 
in osteocytes was also increased in only KO group. Conclusions: We concluded that, in 
Aldh2 KO ovariectomized mice, bone anabolic response to intermittent PTH treatment was 
significantly enhanced compared to that in wild-type mice, which may be mediated by high 
expression levels of PTHR.

Disclosures: Kenji Kosugi, None

SUN-572
TNF-α Directly Enhances Osteocyte RANKL Expression and Promotes 
Osteoclast Formation *Aseel Marahleh1, Hideki Kitaura1, Fumitoshi Ohori 
1, Akiko Kishikawa1, Saika Ogawa1, Wei-Ren Shen1, Jiawei Qi1, Takahiro 
Noguchi1, Yasuhiko Nara1, Itaru Mizoguchi 1. 1Tohoku University Graduate 
School of Dentistry, Japan

Osteoimmunology peeks into the interaction of bone and the immune system which 
has largely proved to be a multiplex relation. TNF-α, a product of the immune system is a 
therapeutic target in many osteolytic diseases (rheumatoid arthritis, periodontitis). Recently, 
osteocyte RANKL has been described as the most relevant to supporting osteoclastogenesis 
in physiologic contexts (bone remodeling) but whether osteocyte RANKL is relevant in 
inflammatory conditions is still a question, so we studied the effect of TNF-α on osteocyte 
RANKL expression to broaden the view on new channels of communication in the field of 
osteoimmunology. We used neonatal calvaria of Dmp1-Topaz mice which express the topaz 
variant of GFP under the influence of the osteocyte specific Dmp1 promoter to obtain pure 
cultures of osteocytes through enzymatic digestion and cell sorting. RT-qPCR results of cells 
cultured with TNF-α showed a significantly higher RANKL mRNA expression than cultures 
without TNF-α. A coculture system of osteocytes and TNF receptor I, II (TNFR I, II) KO 
osteoclast precursors was maintained with M-CSF alone or with M-CSF+TNF-α, cocultures 
maintained with M-CSF failed to show any TRAP-positive activity while cocultures main-
tained with M-CSF+TNF-α had a significant increase in TRAP-positive osteoclasts. Since 
osteoclast precursors are devoid of TNFR (I, II), TNF-α cannot drive their differentiation to 
TRAP-positive cells, but the presence of TRAP-positive cells in the TNF-α treated coculture 
asserts the direct effect of TNF-α on osteocyte osteoclastogenic ability. To validate these 
results in vivo, TNF-α or PBS was injected into the calvaria of WT mice for 5 consecutive 
days. The number of TRAP-positive osteoclasts in the suture mesenchyme and the number 
of RANKL-positive osteocytes were significantly higher in WT mice in histological sec-
tions. We confirmed that osteocytes express both TNFR I and TNFR II by flow cytometry 
using antibodies against TNFR I and TNFR II. Osteocytes cultured with TNF-α at different 
time intervals showed up-regulation of MAPKs phosphorylation (ERK1/2, JUNK, P-38) 
measured by WB. These results demonstrate the interconnection between osteocytes and 
the immune system, while osteocytes have been confirmed as physiologically relevant to 
bone remodeling we prove that osteocytes guard an important role in inflammatory bone 
resorption mediated by TNF-α.

Disclosures: Aseel Marahleh, None
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SUN-573
Direct Interactions between Multiple Myeloma Cells and Osteocytes in the 
Hypoxic Myeloma Microenvironment Induce a Pro-angiogenic Phenotype 
in Osteocytes *Patrick L. Mulcrone1, Daniela N. Petrusca1, Keith W. Condon1, 
Jesús Delgado-Calle1, G. David Roodman1. 1Indiana University School of 
Medicine, United States

Osteocytes are master regulators of bone homeostasis and play a major role in multiple 
myeloma bone disease (MMBD). We previously found that osteocytes directly interact with 
multiple myeloma (MM), which induces bidirectional Notch signaling between the cells that 
stimulates tumor growth and the production of osteocytic factors that increase osteoclast 
resorption and suppress osteoblast activity. Also, the MMBD tumor microenvironment is 
very hypoxic and facilitates angiogenesis to increase MM growth. Although osteocytes can 
produce pro-angiogenic factors during mechanical load stress and in the presence of pro-in-
flammatory cytokines, it is unclear if osteocyte-MM interactions contribute to enhanced 
bone marrow vascularization observed in MMBD. We hypothesize that hypoxia and direct 
interactions with MM cells increase pro-angiogenic signaling in osteocytes that contributes 
to enhanced vascularization in MMBD. We found that culture of MLOA5 and MLOY4 mu-
rine osteocyte cells in 1% O2 (hypoxia) increased their expression of vascular endothelial 
growth factor-a (Vegf-a), a key angiogenic protein. MLOA5s were then co-cultured with 
human MM cell lines (JJN3, MM1.S, & RPMI) for 24hrs in either normoxia or hypoxia, 
and murine Vegf-a levels analyzed in the conditioned media (CM) by ELISA. Co-culture 
of MM-MLOA5 in hypoxia induced > two-fold production of Vegf-a when compared to 
normoxic mono-culture and a 42-55% increase compared to normoxic co-culture conditions. 
To test if secreted Vegf-a promoted blood vessel formation, HUVECs grown on growth fac-
tor-reduced matrigel were treated with CM from normoxic or hypoxic MLOA5 mono-cul-
tures or MM-MLOA5 co-cultures. Hypoxic CM from both mono and co-cultures increased 
vessel tube length at 8hrs when compared to normoxic CM. These increases were abrogated 
by addition of a neutralizing antibody targeting osteocytic Vegf-a. In vivo, we detected an 
increased number of Vegf-positive osteocytes in murine MM tumor-bearing tibiae compared 
to controls. We also observed increased levels of the osteocyte-specific protein fibroblast 
growth factor 23 (Fgf23) in MLOA5s cultured in hypoxia or with MM cells for 24hrs. Inter-
estingly, Fgf23 treatment increased Vegf-a expression and secretion by osteocytes, suggest-
ing autocrine FGF23 supports the pro-angiogenic phenotype in osteocytes. Thus, angiogenic 
signals from osteocytes may contribute to MM vascularization and be potential targets for 
the treatment of MMBD.

Disclosures: Patrick L. Mulcrone, None

SUN-574
Investigation of the Role of TNF-α-Induced Sclerostin on Osteocytes 
during Orthodontic Tooth Movement *Fumitoshi Ohori1, Hideki Kitaura1, 
Aseel Marahleh1, Akiko Kishikawa1, Saika Ogawa1, Jiawei Qi1, Wei-Ren Shen1, 
Takahiro Noguchi1, Yasuhiko Nara1, Itaru Mizoguchi1. 1Division of Orthodontics 
and Dentofacial Orthopedics, Department of Translational Medicine, Tohoku 
University Graduate School of Dentistry, Japan

Recent studies have demonstrated that osteocytes express RANKL and have a major 
role in osteoclast formation. In orthodontic tooth movement (OTM), osteoclastic bone re-
sorption occurs on the compression side in alveolar bone. RANKL and TNF-α are important 
in osteoclastogenesis during OTM. Several studies suggested that sclerostin promotes bone 
remodeling via RANKL expression in osteocytes. However, there has been no report regard-
ing the effect of TNF-α on the expression of sclerostin in osteocytes during OTM. The objec-
tive of this study is to investigate the effect of TNF-α on sclerostin expression in primary os-
teocytes and to examine how TNF-α affects sclerostin expression in osteocytes during OTM. 
To isolate primary osteocytes for in vitro analysis, we sorted the Topaz-positive cells, which 
express the green fluorescent protein (GFP), form DMP1-Topaz mice through cell sorter. 
The Topaz-positive cells closely represented the properties of osteocytes. SOST mRNA, 
which encode sclerostin, expression increased when osteocytes were cultured with TNF-α. 
In addition, RANKL mRNA expression increased when osteocytes were cultured with scle-
rostin. Moreover, osteoclast formation increased in co-culture of osteocytes and osteoclast 
precursors when sclerostin was added (TRAP staining). For in vivo analysis, PBS or TNF-α 
was subcutaneously injected into the C57BL6/J mice calvariae part, once daily for 5 days. 
The number of osteoclasts and the percentage of sclerostin-positive osteocytes were higher 
in the calvariae of TNF-α group (TRAP staining and immunohistochemical staining). Fur-
thermore, the expression level of SOST mRNA increased in the calvairae of TNF-α group. 
As an OTM model, a Ni-Ti closed-coil spring connecting the upper incisors and upper-left 
first molar was attached to move the first molar to the mesial direction in C57BL6/J mice and 
TNF receptor 1- and 2-deficient (TNFRsKO) mice. The percentage of sclerostin-positive os-
teocytes on the compression side of the first molar in TNFRsKO mice was lower than that in 
C57BL6/J mice after 6 days of OTM (immunohistochemical staining). These results suggest 
that TNF-α enhanced the expression of sclerostin in primary osteocytes, and that sclerostin 
induced RANKL expression in osteocytes and enhanced osteoclastogenesis during OTM. 
We concluded that TNF-α plays an important role in sclerostin expression in osteocytes on 
the compression side during OTM.

Disclosures: Fumitoshi Ohori, None

SUN-575
Exogenous hyperthyroidism induces osteocytic osteolysis in male mice 
*Elena Tsourdi1, Katharina Jaehn2, Eva Maria Woelfel2, Bjoern Busse2, 
Franziska Lademann3, Lorenz Hofbauer3, Martina Rauner3, Stephane Blouin4, 
Paul Roschger4. 1Department of Medicine III and Center for Healthy Aging, 
Technische Universität Dresden Medical Center, Dresden, Germany; , Germany, 
2Department for Osteology and Biomechanics, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany, Germany, 3Department of Medicine 
III and Center for Healthy Aging, Technische Universität Dresden Medical 
Center, Dresden, Germany, Germany, 4Ludwig Boltzmann Institute of Osteology 
at Hanusch-Hospital of WGKK & Trauma Center Meidling of AUVA, Austria

Objective: Osteocytic osteolysis, a process where osteocytes remodel their perilacunar/
canalicular matrix, has been demonstrated during lactation. Our previous studies show that 
hyperthyroidism in mice results in a rapid bone turnover with subsequent bone loss and a 
larger percentage of low mineralized bone. Here, we tested the hypothesis that hyperthyroid-
ism induces osteocytic osteolysis, which may contribute to low bone mineralization. Meth-
ods: Twelve-week-old C57BL/6 male mice were rendered hyperthyroid by adding L-thyrox-
ine (T4) to the drinking water (1.2 µg/ml) for 4 weeks. Osteocyte lacunae were identified and 
quantified using a silver precipitation stain, and osteocytic expression of the osteoclast mark-
er tartrate-resistant acid phosphatase (TRAP) was investigated using a TRAP stain. Further-
more, the osteocyte-like cell line MLO-Y4 was exposed to 3,5,3´- triiodo-L-thyronine (T3) 
for 24-72 hours at different concentrations (0.1- 10 µM) and expression of osteoclast mark-
ers was assessed by real-time PCR. Results: Hyperthyroid mice displayed a larger osteocyte 
lacunar area in tibial cortical bone (+11%, p<0.01) and trabecular bone (+14%, p<0.05) as 
assessed by 2D histology. In vertebral cortical bone of hyperthyroid mice, we found less can-
aliculi/osteocyte (-15%, p<0.01) and a larger percentage of empty osteocyte lacunae (+48%, 
p<0.05) as compared to euthyroid controls. Furthermore, hyperthyroid mice showed a higher 
percentage of osteocytes with TRAP activity in trabecular bone in comparison to controls 
(34.5 +/- 15.5% vs. 15.4 +/- 9.1%, p<0.01). Similar results were obtained for osteocytes 
in cortical bone. Treatment of MLO-Y4 cells with T3 increased the expression of typical 
osteoclast markers in a time- and dose dependent manner, reaching a maximum at 10 µM 
T3 and 72 hours. At these conditions, T3 enhanced mRNA levels of cathepsin K by 4-fold 
(p<0.01), MMP13 by 6-fold (p<0.01) and NFATc1 by 2.5-fold (p<0.01). Conclusion: These 
results suggest that hyperthyroidism induces osteocytic osteolysis, which may contribute to 
low bone mineralization in hyperthyroid mice.

Disclosures: Elena Tsourdi, None

SUN-576
From Osteon Formation/Remodeling of Dog Bones to Loss of Cortical Bone 
in Human Bones *Ke Wang1, Jun Wang1, Yan Jing1, Xudong Xie1, Xiaohua Liu1, 
Hu Zhao1, Jian Q. Feng1, Yinshi Ren2, Chi Ma2, Harry Kim2, Min Jin3, Yangli 
Xie3, Lin Chen3, Xianglong Han4, Bjorn R. Olsen5. 1Texas A&M University 
College of Dentistry, United States, 2Texas Scottish Rite Hospital for Children, 
United States, 3Third Military Medical University, China, 4Sichuan University 
West China School of Stomatology, China, 5Harvard School of Dental Medicine, 
United States

To test the hypothesis that osteon-centered bone formation/remodeling is responsible 
for the majority of cortical bone growth and osteoporosis is the result of defects in osteo-
cytes, bones from 24 control and ovariectomized (OVX) dogs from E50 to 16 years of age, 
and 8 young and old human bones were collected. Multiple combination assays were per-
formed, including double labeling and backscattered scanning electron microscopy, second 
harmonic generation imaging, TRAP and FITC confocal microscopy for imaging matrix 
demineralization and mineralization, uCT, histology and immunohistochemistry. Our key 
findings were: 1) endosteum-derived osteons (containing osteoclasts, OC) contribute 1/3 
of the bone volume and periosteum-derived osteons (containing OC) add 2/3 to the bone 
volume; 2) there are 2 types of osteocytes (OCY), osteon-associated and non-osteon-associ-
ated (surface-OCY & interstitial-OCY); 3) osteon-centered mineralization randomly occurs 
but non-osteon-dependent-OCY deposits minerals all time; 4) Surface-OCYs are responsi-
ble for circumferential lamellae formation, and interstitial-OCYs contribute to formation 
of interstitial bone matrix with the highest levels of Ca++, MEPE, and BSP. Mechanistic 
studies revealed that 1) multiple periosteal endothelial-mesenchymal clusters give rise to 
one or multiple new osteons; 2) osteon formation is a continuous and lengthy process (with 
no signs of replacement of primary osteons by secondary osteons), in which osteon-depen-
dent-OCY and interstitial-OCY contribute to osteon expansion; 3) these OCYs not only 
add extracellular matrices but also new mineral along their cell bodies/dendrites, leading 
to osteon-centered bone volume expansion; 4) “mini-demineralization-remineralization” 
occurs within the same osteon along with OCY bodies/dendrites; therefore representing an 
OCY-dependent event during bone remodeling without contributions from osteoclasts; 5) 
osteolysis around OCY dendrites occurs prior to a sharp increase in Haversian canals (i.e., 
bone loss) in bones from either old males or OVX dogs with a limited deposition of new 
mineral; 6) a similar osteolysis prior to expansion of Haversian canals occurs in human os-
teoporotic bones; 7) bone mineral density quantitation by uCT shows even a slight increase 
in old dog and osteoporotic bone matrices. Thus, our data support the above hypothesis and 
are consistent with the novel concept that OCY has a role in both mini-demineralization and 
remineralization processes.
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SUN-577
Circadian rhythm involves in the mechanical force-induced changes of 
spatiotemporal expression pattern of sclerostin *Ziyi Wang1, Ei Ei Hsu 
Hlaing1, Tomoyo Tanaka1, Ryuta Osumi1, Noriaki Kawanabe1, Hiroshi Kamioka1, 
Yoshihito Ishihara2, Naoya Odagaki2. 1Department of Orthodontics, Okayama 
University Graduate School of Medicine, Dentistry, and Pharmaceutical 
Sciences, Japan, 2Department of Orthodontics, Okayama University Hospital, 
Japan

Mechanical signals control bone metabolism and strongly regulate the expression of 
sclerostin, an osteocyte-expressed negative regulator of bone formation. However, how ex-
actly mechanical stimuli regulate sclerostin expression is still unclear. We herein showed 
that the biorhythm impacts the mechano-induced regulatory pattern of sclerostin and its 
spatial distribution to achieve an energy-saving strategy. 24-hour profile of sclerostin ex-
pression in murine alveolar bone and 48-hour profile of Sost expression in the three-di-
mensional (3D) cultured osteocytes showed circadian rhythms. These biorhythms were 
modulated when co-cultured with periodontal ligament (PDL) cells and compressed PDL 
cells in vitro or orthodontic tooth movement (OTM) in vivo. The OTM also influenced the 
spatial distribution of sclerostin. The expression of core clock genes in MLO-Y4 osteocytes 
was regulated by the compressive stress, shear stress, or co-culturing with compressed PDL 
cells. A23187-mediated Ca2+ uptake resulted in the similar expression pattern of core clock 
genes to the compressive force treated MLO-Y4 osteocytes, suggesting the involvement 
of Ca2+ in the regulation of core clock genes expression. A computer simulation was con-
ducted to show a potential mechanism that how does the mechanical force or crosstalk with 
PDL cells induced changes of the circadian rhythm expression pattern of sclerostin impact 
its spatial distribution in alveolar bone during OTM. In conclusion, our findings suggested 
that intracellular Ca2+-regulated biorhythm might regulate the response of osteocytes to 
mechanical stimuli by controlling the spatiotemporal pattern of sclerostin expression via the 
osteocytic network.

Disclosures: Ziyi Wang, None

SUN-578
Cx43 Regulates β-catenin Activity in Fully Differentiated Osteocytic 
Cells *Yue Zhang1, Henry Donahue1, Caleb Ryan1. 1Virginia Commonwealth 
University, United States

Gap junctions (GJ) are membrane-spanning channels and connexin 43 (Cx43) is the 
predominate GJ protein in bone cells. Previous studies demonstrated that osteoblast and os-
teocyte selective Cx43 deficient mice display an increased anabolic response to mechanical 
load and a decreased catabolic response to unloading in vivo [1, 2]. However, the mechanism 
by which this occurs is unknown. Recent data suggest that the WNT/β-catenin pathway is 
critically important to bone response to mechanical signals [3] and there is evidence that 
β-catenin interacts with signaling molecules including Cx43 [4]. Therefore, we examined 
β-catenin nuclear translocation Cx43 deficient osteocytic cells. Our hypothesis was that os-

teocytes deficient in Cx43 display enhanced β-catenin nuclear translocation and activity.
Osteocytic OCY454 cells (Dr. Pajevic) were maintained at 33°C [5]. We used Crispr/Cas9 
to delete Cx43 in OCY454 cells. Topflash is a luciferase plasmid reporter of beta-caten-
in-mediated transcriptional activation. Fobflash is a negative control of Topflash. We plated 
OCY454 WT and Cx43 KO cells at 33°C for 3 days and then 37°C for 2 weeks. Topfash or 
Fobflash were co-transfected with TK-Renilla (as an internal control) into OCY454 WT or 
Cx43 KO cells. Twenty-four hours after transfection, the cells were incubated with 20mM 
LiCl, a well-described activator of β-catenin nuclear translocation, or NaCl, as a negative 
control, for 14 hours. Then the cells were collected for dual luciferase assay and relative 
luciferase activity calculated as (TopLi-FobLi)/(TopNa-FobNa ). Western Blot demonstrated 
that Crispr/Cas 9 successfully ablated Cx43 in OCY 454 cells. We also found that, relative 
to WT OCY454 cells, Cx43 KO cells display a significant reduction in GJIC (52%, p=0.02). 
LiCl increased luciferase activity to a greater degree in Cx43 KO than in WT OCY454 cells 
(72%, p=0.005), indicating a dramatic increase in β-catenin nuclear translocation in Cx43 
KO cells (Fig. 1).Our results demonstrate that Cx43 deficiency enhances nuclear translo-
cation of β-catenin in an osteocytic cell line. This suggests that mechanical load induced 
activation of β-catenin, which is critical for the anabolic response of bone to loading, would 
also be enhanced in Cx43 deficient cells and that β-catenin and Cx43 interaction are critical 
to bone response to its mechanical environment.1. Zhang Y 2011. 2. Lloyd SA 2012. 3. Kang 
KS. 2006. 4. Wu JC. 2013. 5. Spatz JM 2015.

Disclosures: Yue Zhang, None

SUN-603
A 5 year study on Bone-Density Testing Interval in Orthotopic Liver 
Transplant recipients *Ejigayehu Abate1. 1mayo Clinic, United States

Background: Fragility fractures are well recognized in pre and post liver transplantation 
(LT) recipients thus Bone mineral density (BMD) is recommended as part of LT evaluation. 
There is no data available to guide decisions about the interval between BMD testings after 
LT. The aim of the study is to propose a predictive tool of BMD testing interval for clinical 
practice. Methods This is a longitudinal study of cohorts of first time single liver transplant 
recipients between 2011-2014 at Mayo Clinic Florida with pre LT and BMD at 1 year post 
LT and annually for 5 years. Result: Among the 393 patients, pre LT 138 (35.1%) had normal 
T scores, 184 (46.8%) osteopenia, and 71 (18.1%) had osteoporosis. Among the 138 with 
normal pre LT T scores, Year 1 T scores were available for 107 patients; yr 1 66.4% (71/107) 
had normal T scores at all 3 sites, 33.6% (36/107) had osteopenia at ≥1 site, and 0% (0/107) 
had osteoporosis at ≥ 1 sites. Among the 36 patients who developed osteopenia between pre 
LT and Year 1, the sites of osteopenia were FN (n=29), total hip (n=16), and spine (n=9). 
Among the 184 patients who had osteopenia pre LT, Year 1 Post LT T scores were available 
for 140 patients; at Year 1 20.7% (29/140) developed osteoporosis at ≥ 1 sites. Among the 
29 patients who developed osteoporosis between preLT and Yr1, osteoporosis in the femorla 
neck (FN) (n=24), total hip (n=14), and spine (n=4) were noted. Conclusion:This is the first 
study to show a 5 year change in BMD in LT recipients. The median change in BMD of the 
total Hip and FN from pre LT to Year 1 post LT was -5.61 (> 50% of patients had a drop in 
total Hip BMD of >5% in hip and FN). BMD increase at year 2to 5 post LT. Those who had 
normal and osteopenia on Pre LT BMD showed the largest decline at year 1. This study em-
phasizes the importance of screening BMD at pre and 1 year post LT and less frequent testing 
in subsequent years. We propose that BMD should be done in pre LT, 1 year LT and every 2 
years. In addition, those with pre LT normal and osteopenia BMD lost approximately 6% in 
hip and 7% in FN at one year and those with osteoporosis in preLT had a less BMD loss.Thus 
we predict that those with osteopenia and osteoporosis based on BMD in pre LT are at great-
est risk of BMD loss at 1 year thus treatment with pharmacolic therapy should be considered.
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SUN-604
Musculoskeletal Failure: A Proposal *Robert Blank1. 1Garvan Institute and 
Medical College of Wisconsin, Australia

Mobility disorders cause enormous human suffering and societal expense, yet their sig-
nificance is widely underappreciated. For example, fractures are perceived as unfortunate 
accidents rather than as the consequence of underlying osteoporosis. Similarly, the impact of 
fracture on survival, functional capacity, and quality of life is not recognized. Ignorance of 
the disease burden contributes to the osteoporosis treatment gap. Osteoporosis-related frac-
tures, arthritides, sarcopenia, neuromuscular disorders, and spinal cord injury all converge 
on a final common pathway of impaired mobility, with consequent decline in performance 
status. Approximately 90 years ago, the New York Heart Association (NYHA) developed 
a functional classification of heart failure, based on a quick and easy assessment of the 
patient’s exercise tolerance. This scheme is widely used today in multiple settings and could 
easily be adapted to bone, joint, and muscle disorders. The following is a proposed scheme 
for musculoskeletal failure (MSKF): Class 0 is normal ambulation and function as would 
be present in a sedentary individual, or better. Class 1 MSKF is characterized by ability to 
undertake a full range of activity, but with symptoms. Class 2 MSKF requires assistive de-
vices or human assistance for activities outside the home, such as grocery shopping. Class 3 
MSKF requires assistive devices or human assistance for activities inside the home. Class 4 
MSKF is inability to ambulate. Implementation of this scheme could provide many benefits, 
as the NYHA scheme has. It can serve as a means of quantifying disability due to mobility 
impairment. It can serve as both an entry criterion and an endpoint in clinical trials. In 
the former case, it helps to ensure balance among groups. In the latter case, it provides a 
standard for judging the effectiveness of interventions. It can provide a basis for expanding 
epidemiological and natural history studies to stratify risks of hard endpoints such as death 
and nursing home admission. There are potential problems with this scheme as well. There 
may be problems regarding calibration and agreement among observers. MSKF class may 
prove not to be useful. These issues could be addressed by straightforward investigations.

Disclosures: Robert Blank, Amgen, Other Financial or Material Support, Novo-Nordisk, 
Consultant

SUN-605
Determinants of Vertebral Fracture Status and Trabecular Bone Score in 
Women With Fragility Fractures: A Cross-sectional Sub-study of NoFRACT 
*Tove Tveitan Borgen1, Lene Bergendahl Solberg1, Cathrine Brunborg1, Ida 
Lund1, Cecilie Dahl1, Tone Kristin Omsland1, Erik Fink Eriksen1, Åshild 
Bjornerem2, Camilla Andreasen2, Ann Kristin Hansen2, May-Britt Stenbro3, Lars 
Michael Hübschle3, Anne Froholdt3, Wender Figved4, Ellen Margrete Apalset5, 
Jan-Erik Gjertsen5, Trude Basso6, Jens-Meinhard Stutzer7, Lars Nordsletten8, 
Frede Frihagen8. 1University of Oslo, Norway, 2The Arctic University of Norway, 
Norway, 3Drammen Hospital, Norway, 4Bærum Hospital, Norway, 5University of 
Bergen, Norway, 6St Olavs Hospital, Norway, 7Molde Hospital, Norway, 8Oslo 
University Hospital, Norway

Vertebral fracture assessment (VFA) and trabecular bone score (TBS) provides infor-
mation on bone strength and future fracture risk. Identification of their determinants is of 
importance to understand the pathophysiology of subsequent fracture risk. The objective of 
this study was therefore to explore the determinants of prevalent vertebral fractures on VFA 
and TBS in a cohort of women with fragility fractures. This cross-sectional sub-studyof the 
Norwegian Capture the Fracture Initiative included 496 women age ≥ 50 years with fragil-
ity fractures. All responded to a questionnaire about risk factors for fracture and had bone 
mineral density (BMD) of femoral neck, total hip and/or lumbar spine assessed using dual 
energy x-ray absorptiometry. TBS was calculated for all patients, and 423 had concomitant 
VFA performed. Multivariable logistic and linear regression analyses were used to quantify 
associations between clinical risk factors, vertebral fracture status and TBS. In the regression 
analysis the continuous variables were standardized. Mean ± SD age was 65.6 ± 8.6 years, 
body mass index (BMI) 26.1 ± 4.0 kg/m², TBS 1.27 ± 0.10, femoral neck BMD 0.795 ± 
0.105 g/cm² and lumbar spine BMD 1.027 ± 0.166 g/cm². Of all the women, 33.3% exhib-
ited vertebral fractures on VFA, 42.1% had prior fractures and 9.8% reported daily alcohol 
consumption. Multivariable logistic regression analyses showed that age (ORper SD = 2.01, 

95% CI: 1.54-2.61), BMI (ORper SD = 1.32 95% CI: 1.05-1.68) and prior fractures (OR = 
1.77, 95% CI: 1.11-2.82) were associated with higher odds of vertebral fracture on VFA, 
while for lumbar spine BMD (ORper SD = 0.75 95% CI: 0.57-0.99) we found a decrease in 
odds of vertebral fracture on VFA when adjusting for diabetes and TBS. In multiple linear 
regression analysis we found that age (βper SD = -0.29, 95% CI: -0.38, -0.20) and daily 
alcohol consumption ≥ 1 unit (β = -0.43, 95% CI: -0.72, -0.13) were associated with a de-
crease in TBS, while femoral neck BMD (βper SD = 0.31, 95% CI: 0.22, 0.40) and lumbar 
spine BMD (βper SD = 0.41, 95% CI: 0.32, 0.50) showed an increase in TBS. In conclusion, 
determinants of vertebral fractures on VFA in women with fragility fractures were age, BMI, 
prior fractures and lumbar spine BMD. Determinants of TBS were age, alcohol and BMD. 
TBS was not a determinant of vertebral fractures, and vertebral fracture status was not a 
determinant for TBS, hence TBS and VFA seem to capture different aspects of bone strength.

Disclosures: Tove Tveitan Borgen, None

SUN-606
Loss of Bone Microarchitecture Assessed by Trabecular Bone Score in 
BRCA Mutation Carriers Following Prophylactic Salpingo-Oophorectomy 
*Madeline Dwyer1, Joanne Kotsopoulos2, Paula Harvey2, Steven Narod2, Ella 
Huszti3, Jeevitha Sriganthan3, Irene Ho3, Marcus Bernardini 3, Barry Rosen3, 
Angela Cheung 3, Suzanne Cohen 4, Joan Murphy 5. 1University of Toronto , 
Canada, 2Women’s College Hospital , Canada, 3University Health Network , 
Canada, 4University Health Network, Canada, 5Trillium Health Partners, Canada

Introduction:Prophylactic bilateral salpingo-oophorectomy (PSO) is recommended for 
premenopausal BRCA1/2 carriers to reduce the risk of ovarian cancer. However, PSO leads 
to abrupt estrogen deprivation increasing the risk of osteoporosis and fractures. Previous 
studies investigating the effect of PSO on bone have used bone mineral density (BMD) to 
quantify bone loss. Recent findings show trabecular bone score (TBS), a textural estimate 
of bone microarchitecture, used in conjunction with BMD improves fracture risk prediction. 
An understanding of the effect of PSO on TBS is needed.Objectives:Our prospective cohort 
study aims to assess the effect of PSO on TBS over 2 years following surgery among pre-
menopausal women with BRCA mutations. This preliminary analysis investigates changes 
from baseline to 1 year.Materials and Methods:We recruited premenopausal women with 
a BRCA1 or BRCA2 mutations who are undergoing PSO and age-matched non-carrier, 
non-oophorectomized women. Dual-energy X-ray absorptiometry (DXA) scans were per-
formed at baseline (prior to PSO) and 1 year following surgery (or an equivalent time point 
for non-oophorectomized women). DXA scans of the lumbar spine were used to derive 
TBS using TBS iNsight version 3.0.1.0 (Medimaps Group, Switzerland). DXA scans were 
performed by ISCD-certified technologists at the Centre of Excellence in Skeletal Health 
Assessment in Toronto, Canada. Percent changes from baseline to 1 year were calculat-
ed. Between group differences were assessed using Student’s t-tests.Results:There were 55 
women included in this preliminary analysis; 30 BRCA mutation carriers and 25 non-car-
rier, age-matched women. Oophorectomized and non-oophorectomized women had similar 
baseline characteristics (mean + standard deviation) in terms of age, 41.9 + 6.5 years; body 
mass index, 20.9 + 3.5 kg/m2; lumbar spine BMD, 1.025 + 0.122 g/cm2; and TBS, 1.441 
+ 0.074. One year following surgery, the PSO group had a decrease in lumbar spine BMD 
by 4.98% compared to a 0.33% decrease in the non-oophorectomized group (p<0.01). TBS 
decreased in the PSO group by 1.75% compared to the non-oophorectomized group which 
showed an increase of 0.11% (p<0.05).Conclusions:Results from this preliminary analysis 
show that PSO was associated with a greater loss of trabecular bone microarchitecture one 
year following surgery compared to non-oophorectomized women. Whether this rate of loss 
continues into the second year or stabilizes over time is not known.

Disclosures: Madeline Dwyer, None
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SUN-607
Structural Parameters of Proximal Femur by 3D Dual-Energy X-ray 
Absorptiometry in Patients with Primary Hyperparathyroidism *Beatriz 
García-Fontana1, Antonia García-Martín1, Luis Gracia Marco2, Sheila González-
Salvatierra3, Cristina García-Fontana4, Enrique Moratalla-Aranda5, Diego 
Becerra-García6, Ludovic Humbert7, Manuel Muñoz-Torres8. 11 Unit of Bone 
Metabolism, Endocrinology and Nutrition Division. Hospital Universitario San 
Cecilio. Instituto de Investigación Biosanitaria de Granada (ibs. GRANADA), 
Granada, Spain; 2 CIBERFES, Instituto de Salud Carlos III, Madrid, Spain., 
Spain, 23 Department of Physical Education and Sports, Universidad de 
Granada, Granada, Spain., Spain, 34 Department of Medicine. Universidad de 
Granada, Granada, Spain; 5 Hospital Universitario San Cecilio. Instituto de 
Investigación Biosanitaria de Granada (ibs. GRANADA), Granada, Spain., 
Spain, 45 Hospital Universitario San Cecilio. Instituto de Investigación 
Biosanitaria de Granada (ibs. GRANADA). Fundación Pública Andaluza para la 
investigación Biosanitaria Andalucía Oriental (FIBAO), Granada, Spain; , Spain, 
54 Department of Medicine. Universidad de Granada, Granada, Spain; 6 Nuclear 
Medicine Unit, Department of Radiology. Hospital Universitario San Cecilio, 
Granada, Spain., Spain, 66 Nuclear Medicine Unit, Department of Radiology. 
Hospital Universitario San Cecilio, Granada, Spain., Spain, 77 Musculoskeletal 
Unit, Galgo Medical, Barcelona, Spain., Spain, 81 Unit of Bone Metabolism, 
Endocrinology and Nutrition Division. Hospital Universitario San Cecilio. 
Instituto de Investigación Biosanitaria de Granada (ibs. GRANADA), Granada, 
Spain., Spain

Purpose: 3-dimensional (3D)-DXA modeling software quantify the trabecular and cor-
tical volumetric bone mineral density (vBMD) and the anatomical distribution of cortical 
thickness using routine hip DXA scans. The aim of the present study was to assess the struc-
ture of cortical and trabecular bone at the proximal femur using DXA-based 3D modeling 
in patients with primary hyperparathyroidism (PHPT).Methods: This cross-sectional study 
includes 40 patients with PHPT (mean age 59.7 +/- 8.6 years; 72.5% women) and 40 healthy 
subjects matched by gender and age (mean age 59.3 +/- 9.8 years). Areal bone mineral 
density (aBMD) at femoral neck (FN), trochanter, shaft and total hip (TH) was determined 
by conventional DXA (Hologic QDR 4500). vBMD at cortical and trabecular compartments 
as well as cortical surface bone mineral density (sBMD) and cortical thickness at total hip 
was evaluated using the 3D-Shaper software (v2.6, Galgo Medical).Results: After adjusting 
by age, gender and body mass index, aBMD was significantly decreased in the PHPT group 
compared to healthy subjects at all locations (FN: 0.695 +/- 0.016 vs 0.747 +/- 0.016 g/cm2, 
p = 0.023; Trochanter: 0.610 +/- 0.013 vs 0.672 +/- 0.013 g/cm2, p = 0.001; Shaft: 0.989 
+/- 0.020 vs 1.105 +/- 0.020 g/cm2, p < 0.001; TH: 0.838 +/- 0.016 vs 0.940 +/- 0.016 g/cm2, 
p < 0.001). 3D-Shaper-derived parameters showed significant differences between PHPT 
patients and control subjects in cortical sBMD (147.24 +/- 3.03 vs 159.71 +/- 3.03 mg/cm2; 
p = 0.005), cortical thickness (1.85 +/- 0.02 vs 1.93 +/- 0.02 mm; p = 0.011), cortical vBMD 
(794.11 +/- 9.91 vs 823.84 +/- 9.91 mg/cm3; p = 0.037) and integral vBMD (291.41 +/- 7.38 
vs 315.77 +/- 7.38 mg/cm3; p= 0.022). However, we did not find significant differences in 
trabecular vBMD (161.81 +/- 4.90 vs 175.32 +/- 4.90 mg/cm3, p = ns). 3D mapping show-
ing the anatomical distribution of differences between groups in the cortical compartment 
indicates that the PHPT group had lower cortical sBMD at the trochanter and diaphysis, 
while differences at the femoral neck were not statistically significant (Figure 1).Conclu-
sions: Our results show that patients with PHPT had a more pronounced impairment in the 
cortical component. These findings are in accordance with the biological actions of excess 
parathyroid hormone.

Disclosures: Beatriz García-Fontana, None

SUN-608
Evaluation of hip geometry parameters in patients with a distal radius 
fracture *Hyun Sik Gong1, Young Ho Shin2, Kyoung Min Kim3. 1Department 
of Orthopedic Surgery, Seoul National University Bundang Hospital and Seoul 
National University College of Medicine, Republic of Korea, 2Department 
of Orthopedic Surgery, Asan Medical Center, University of Ulsan College 
of Medicine, Republic of Korea, 3Department of Internal Medicine, Seoul 
National University Bundang Hospital and Seoul National University College of 
Medicine, Republic of Korea

Background: Patients with a distal radius fracture (DRF) have an increased risk of sub-
sequent fractures including hip fractures. The purpose of this study was to evaluate whether 
women with a DRF have certain hip geometry parameters known to indicate susceptibility 
to hip fractures.Methods: We compared bone mineral density (BMD) and hip geometry pa-
rameters (hip axis length [HAL], neck shaft angle [NSA], mean cortical thickness, femur 
neck width [FNW], cross-sectional area [CSA], cross-sectional moment of inertia [CSMI], 
section modulus [SM], and buckling ratio [BR]) in 181 women with a DRF (DRF group) and 
362 propensity score-matched women without a fracture (control group). We evaluated the 
associations between DRF and hip geometry parameters using logistic regression analysis.
Results: The DRF group had lower hip BMD; lower cortical thickness, CSA, and SM; and 
higher BR than the control group (all p < 0.05). The occurrence of a DRF was significantly 
associated with decreases in NSA (OR, 1.05; 95% CI, 1.01 to 1.09) and CSA (OR, 3.01; 95% 
CI, 1.82 to 5.33) after adjusting for age, BMI, and total hip BMD.Conclusions: In this study, 
women with a DRF were more likely than women without a DRF to have hip geometry pa-
rameters known to indicate susceptibility to hip fractures. Our results suggest that not only 
low hip BMD but also a decreased CSA could account for the increased risk of subsequent 
hip fracture in patients with a DRF.

Disclosures: Hyun Sik Gong, None

SUN-609
A New Method for Measuring Cortical Bone Parameters using HR-pQCT 
*Ulrika Hjertonsson1, Mattias Lorentzon1, Daniel Sundh1. 1Geriatric Medicine, 
Department of Internal Medicine and Clinical Nutrition, Institute of Medicine, 
University of Gothenburg, Sweden, Sweden

HR-pQCT allows determination of bone microstructure and could potentially improve 
fracture prediction. The recommended protocol provided by the manufacturer, generates im-
ages at a fixed distance at the ultradistal radius or tibia, bone sites containing little cortical 
bone. Previous studies have revealed that bone geometry and microstructure parameters dif-
fer substantially, depending on level of the long bone measured, and with a fixed measuring 
site, the relative position depends on the size of the patient. The aim of the present study 
was to investigate if cortical bone parameters generated from a more proximal measuring 
site, rather than the currently used fixed ultradistal site, on the radius and tibia, would be 
more strongly correlated to bone mineral density (BMD) derived from DXA at cortical bone 
sites.The Sahlgrenska University hospital Prospective Evaluation of Risk of Bone fractures 
(SUPERB) is a population-based prospective study of older (75-80 years) women in Gothen-
burg, Sweden. All women were measured with DXA. Bone geometry and microstructure 
were measured at the standard site recommended by the manufacturer (ultradistal, T1 and 
R1) and at a more proximal section at 14% (distal, T2 and R2) of the bone length on radius 
and tibia using HR-pQCT in 2977 women. We investigated the coefficients of variation (CV) 
for measurements on all 4 sites by measuring 33-38 women twice with re-positioning in be-
tween measurements. Pearson’s correlation was used to test correlations between HR-pQCT 
bone-traits and DXA derived BMD.The CVs were similar in both tibia (cortical area: T1; 
0.48% and T2; 0.48%, cortical volumetric bone mineral density: T1; 0.27% and T2; 0.19%, 
and cortical porosity: T1; 2.97% and T2; 4.22%) and radius with the exception for cortical 
porosity (cortical area: R1; 1.49% and R2; 0.55%, cortical volumetric bone mineral density: 
R1; 0.63% and R2; 0.23%, and cortical porosity: R1; 7.16% and R2; 13.59%). The cor-
relations for cortical variables obtained from the HR-pQCT and BMD measurements from 
mainly cortical bone sites using DXA, were generally higher for bone parameters derived 
from the proximal sections (14%) than for the ultradistal sections for both tibia and radius 
(Table 1).These results indicate that using a measuring site relative to the bone length and 
further proximally on the bone, provides cortical measures which better reflect cortical bone 
mass than measuring at the ultradistal standard sites.

Disclosures: Ulrika Hjertonsson, None
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SUN-610
Sex-related body habitus effect on relationship between DXA- and CT-
based hip areal BMD in Koreans *Namki Hong1, Yumie Rhee1, David Lee2, 
Tony Keaveney2. 1Yonsei University College of Medicine, Republic of Korea, 
2O.N.Diagnostics, United States

Measurement of a bone mineral density (BMD) T-score by dual-energy x-ray absorpti-
ometry (DXA) is the clinical standard for diagnosing osteoporosis. One possible limitation 
with a DXA measurement of areal BMD (aBMD) is its need to calibrate for the surrounding 
soft tissue, a calibration that might depend on sex if soft-tissue habitus around the hip dif-
fers between the sexes. This DXA soft-tissue calibration is potentially important clinically 
when assessing accuracy of DXA across the sexes, and also across races since the soft-tis-
sue habitus may vary across these different groups. That calibration is not necessary when 
measuring aBMD using CT scans, since CT is fully three-dimensional and the soft tissue 
is first removed before calculating areal BMD. In this study, we investigated this soft-tis-
sue calibration effect by directly comparing aBMD as measured by DXA and CT for both 
women and men. Between Nov 2014 to 2016 Dec, a total of 2961 subjects who presented to 
individual health assessment service of Severance Hospital, Yonsei University, underwent 
DXA and abdominal CT on the same day. We randomly sampled 400 subjects with BMI < 30 
kg/m2 as stratified by sex and age (40-, 50-, 60-, 70-; 50 subjects for 8 strata). All CT scans 
were de-identified and analyzed using VirtuOst at a central facility (O.N.Diagnostics, CA); 
results are presented here for the femoral neck aBMD. We found that the difference between 
these aBMD measurements were highly correlated between DXA and CT (R2=0.92 wom-
en, R2 =0.90 men), but the paired differences depended on sex (DXA minus CT, 0.043 g/
cm2 in men vs. 0.003 g/cm2 in women, p<0.001; Figure 1A). CT-based aBMD values were 
mapped to DXA-equivalent aBMD values in order to calculate a DXA-equivalent T-score. 
From Passing-Bablok regression fits (women, slope 0.993 [95% CI 0.952 to 1.032], inter-
cept 0.004 [-0.020 to 0.031]; men, slope 1.077 [1.028 to 1.132], intercept -0.018 [-0.056 
to 0.017]), CT aBMD was calibrated to DXA aBMD in men (DXA = 1.077 X CT), which 
yielded higher agreement (88.8% vs. 85.5%) and kappa statistics (0.80 vs. 0.75) for normal, 
osteopenia, and osteoporosis groups based on CT and DXA T-score (Figure 1B), calculated 
using native Japanese reference (Hologic). In conclusion, our finding suggests that the soft 
tissue artifact in DXA-based aBMD measurement depends on sex in comparison with CT, 
potentially attributed to the relative soft tissue distribution and maybe the general shape of 
the body around the hip.

Disclosures: Namki Hong, None

SUN-611
Ultrasonic Measurement of Bone Mineral Density at the 1/3 Radius with the 
UltraScan 650 *Jonathan Kaufman1, Gangming Luo2. 1CyberLogic, Inc. & The 
Mount Sinai School of Medicine, United States, 2CyberLogic, Inc., United States

The goals of this study were to determine the ability of a new clinical ultrasound de-
vice (UltraScan 650, CyberLogic, Inc., NY, USA, Fig. 1) to estimate bone mineral density 
(BMD) at the 1/3 radius (1/3R), and to compare array and single-element receiver transducer 
versions of the device.The UltraScan 650 (Fig. 1) is a portable desktop sonometer, and per-
forms evaluation of the BMD with a 10 second ionizing radiation-free test. The device mea-
sures in thru-transmission two net time delay (NTD) parameters, NTDDW and NTDCW. 
NTDDW is the difference between the transit time of an ultrasound pulse through soft-tissue, 
cortex and medullary cavity, and the transit time through soft tissue only of equal overall 
distance. NTDCW is the difference between the transit time of an ultrasound pulse through 
soft-tissue and cortex only, and the transit time through soft tissue only, again of equal over-
all distance. The square root of the product of these two parameters is a measure of the BMD 
at the 1/3R as would be measured by DXA. A clinical IRB-approved study was carried out 
in which 77 adults (age range 21-83, 75% female) at the 1/3R using ultrasound and DXA 
(range = 0.45-0.92 g/cm2). A second study compared 30 subjects with the array and single 
element devices. For the first study, a linear regression showed that BMDUS=0.19*{NTD-
DW * NTDCW}½ + 0.28 and that the linear (Pearson) correlation between BMDUS and 
BMDDXA was found to be 0.93 (P<0.001). The correlation between the single-element 
and array devices was within the precision (re-positioning) error of the devices (r= 0.96). 
The single element device is currently in production and is a cost-effective alternative to the 
expense of an array transducer and multi-channel electronics. In conclusion, although x-ray 
methods can estimate BMD, osteoporosis remains one of the world’s most undiagnosed dis-
eases. This research should enable significant expansion of the identification of bone loss as 
occurs in osteoporosis using a portable (8 pounds) desktop (10x15 inches) low-cost device 
that can serve as a proxy for BMDDXA at the 1/3R and may ultimately be able to provide 
additional data on fracture risk as well.

Disclosures: Jonathan Kaufman, CyberLogic, Inc., Major Stock Shareholder

SUN-612
Frailty In Combination With Trabecular Bone Score For Enhancing 
Predictive Accuracy Of Major Osteoporotic Fracture Risk *Guowei 
Li1, Alexandra Papaioannou2, Lehana Thabane2, Jonathan Adachi2. 1Center 
for Clinical Epidemiology and Methodology (CCEM), Guangdong Second 
Provincial General Hospital, China, 2McMaster University , Canada

ObjectiveEvidence has shown that 1) TBS (trabecular bone score) as a risk-assessment 
tool is related to osteoporotic fracture risk independently of age and BMD; 2) increased frail-
ty is significantly associated with higher risk of fragility fracture; and 3) FRAX (Fracture 
Risk Assessment Tool) in combination with TBS enhances predictive accuracy for fracture 
risk. In this study we aimed to explore whether frailty in combination with TBS (with or 
without adjustment for FRAX) could improve predictive power for risk of major osteopo-
rotic fracture (MOF; i.e., a fracture of spine, upper arm or shoulder, hip, forearm or wrist).
MethodsWe used data from the Canadian Multicentre Osteoporosis Study (CaMos). TBS 
values were measured using lumbar spine (L1 - L4) DXA images. Frailty status was quanti-
fied by a frailty index (FI) of deficit accumulation; the FI included 30 deficits, ranging from 
0 to 1 and with higher scores indicating greater frailty. The outcome was survival time to first 
incident MOF. Harrell’s c-index, AIC, likelihood ratio test, and net reclassification improve-
ment (NRI) were used to assess model performances.ResultsA total of 2730 participants 
(70% women) were included for analyses with a mean follow-up of 7.5 years. Their mean 
age was 69 (SD: 10) years; the baseline TBS and FI were 1.28 (SD: 0.11) and 0.20 (SD: 
0.11), respectively. There were 8.94% (n = 244) of the participants with type 2 diabetes at 
baseline. During follow-up, 243 (8.90%) MOFs were observed. Participants with MOF were 
significantly older, had higher BMI and FRAX scores, and lower BMD values. Significantly 
higher FI (0.24 vs 0.20) and lower TBS (1.23 vs 1.28) were also found in participants with 
MOF compared to controls. FI and TBS were significantly related with MOF risk in fully-ad-
justed models: HR = 1.24 (95% CI: 1.09 - 1.43) for per-SD increase in FI; HR = 1.35 (95% 
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CI: 1.16 - 1.57) for per-SD decrease in TBS. No significant differences in C-indices were 
found between FI-alone, TBS-alone, and combining FI and TBS models, with C-indices 
ranging from 0.75 to 0.78. The smallest AIC was found in the model combining FI and TBS, 
followed by FI-based model and TBS-based models. Likelihood ratio tests also indicated 
the model combining FI and TBS was a significantly better fit to the data than FI-alone or 
TBS- alone (both p < 0.05). The model combining FI and TBS had a predictive improve-
ment when compared with FI-alone (NRI = 2.1%) and TBS-alone (NRI = 2.9%); however 
such improvement was not significant.ConclusionFrailty and TBS are significantly related to 
MOF risk. Combining frailty and TBS does not yield improved predictive accuracy for MOF 
risk when compared with frailty alone or TBS alone.

Disclosures: Guowei Li, None

SUN-613
Cross-Sectional and Longitudinal Effects of Soft Tissue on a Beta Version 
of Trabecular Bone Score with Thickness-Based Correction: The Manitoba 
BMD Cohort *Patrick Martineau1, Willam Leslie2, Lisa Lix2, John Schousboe3, 
Didier Hans4. 1University of Manitoba/Harvard Medical School, Canada, 
2University of Manitoba, Canada, 3Park Nicollet Clinic & HealthPartners 
Institute, Minneapolis, University of Minnesota, Minneapolis, US, United States, 
4Center of Bone Diseases, Bone and Joints Department, Lausanne University 
Hospital & University of Lausanne, Lausanne, Switzerland, Switzerland

Introduction: Lumbar spine trabecular bone score (TBS) from spine DXA scans is sen-
sitive to signal / noise ratio and is partially degraded by increasing abdominal soft tissue 
thickness. The current commercial version of TBS (TBSv3, iNsight®) uses a correction 
based upon body mass index (BMI). A beta version of TBS (TBSth) corrects for the effects 
of abdominal tissue using soft-tissue thickness obtained directly from the DXA device.Aim: 
To examine the sensitivity of TBSth versus TBSv3 to measures of body size and abdominal 
soft-tissue at baseline and follow-up.Methods: Using a clinical registry of all DXA results 
for Manitoba, Canada, women and men age >40 years, BMI 15-37 kg/m2, with baseline 
and follow-up spine and hip DXA (GE Prodigy) were identified. Spine TBS was measured 
using TBSv3 and non-calibrated beta version TBSth. Baseline and change in height, weight, 
BMI, abdominal tissue thickness and abdominal % fat were correlated with TBSv3 and 
TBSth.Results (cf table): 8851 women (mean age at baseline 67.5 years) and 550 men (61.9 
years) were included (mean interval between scans 3.8 years and 3.4 years, respectively). 
Mean baseline TBSv3 was greater in women than men (1.255 +/- 0.104 vs 1.241 +/- 0.14, 
P=0.003) whereas TBSth (and BMD) were significantly lower (1.248 +/- 0.093 vs 1.304 
+/- 0.105, P<0.001). Abdominal tissue thickness and % fat were also significantly greater 
among men (P<0.001). TBSv3 was relatively insensitive to height, weight and BMI (base-
line and change), while TBSth and BMD were mildly but positively correlated with height 
(baseline) and both weight and BMI (baseline and change). Abdominal tissue thickness was 
negatively correlated with TBSv3 at baseline (women r=-0.22, men r=-0.23; P<0.001) while 
an increase in tissue thickness was correlated with a decrease in TBSv3 (women r=-0.34, 
men r=-0.38; P<0.01). Opposite effects were seen for TBSth (and BMD), where tissue thick-
ness was positively correlated at baseline (women r=0.19, men r=0.09; P<0.05) and for an 
increase in tissue thickness in women (r=0.07, P<0.001; men NS). Compared with TBSv3, 
TBSth showed higher correlations with BMD (baseline and change) and BMD-concordant 
correlations with height, weight and BMI (baseline), tissue thickness (baseline and change), 
and % fat (baseline and change).Conclusion: The new TBSth algorithm with thickness-based 
correction for soft tissue reverses many of the BMD-discordant correlations between body 
size and abdominal soft tissue seen with the current commercial TBSv3 algorithm.

Disclosures: Patrick Martineau, None

SUN-614
HR-pQCT cross-calibration across multiple centres and timepoints: 
A precision study *Nicholas Mikolajewicz1, Elizabeth A. Zimmerman2, 
Maximillian Rummler2, Bettina M. Willie2, Francis H. Glorieux3. 1McGill 
University, Canada, 2McGill University / Shriners Hospital for Children - 
Canada, Canada, 3Shriners Hospital for Children - Canada, Canada

Purpose: High-resolution peripheral quantitative computed tomography (HR-pQCT) 
has emerged as a promising technique to detect longitudinal changes in bone in multicentre 
trials. However, scans must be highly reproducible (i.e., precise). A scanner’s precision can 
be quantified using repeat measures of an imaging phantom such as the European Forearm 
Phantom (EFP, QRM GmbH) or QC1 (Scanco). The aim of this study was to cross-cali-
brate two generations of HR-pQCT scanners (XtremeCT and XtremeCT II) and quantify 
precision errors across multiple centres and time-points. Methods: A single EFP and QC1 
were circulated between 13 sites (7 XCT and 6 XCT II) at baseline and 6 months, and 
triplicate measurements were obtained. For cross-calibration, the centre which was most 
consistent across time points (i.e., minimal variance criterion) was selected as the reference 
site and used to calibrate other centers by linear regression. Short- and intermediate-term 
single- and multi-centre precision errors were calculated (post-calibration) as root-mean-
square coefficients of variation (RMSCV%) for bone mimic variables: total, trabecular and 
cortical volumetric bone mineral density (Tt.vBMD, Tb.vBMD, Ct.vBMD) and area (Tt.
Ar, Tb.Ar, Ct.Ar), and cortical thickness (Ct.Th) and perimeter (Ct.Pm). Comparisons were 
made using the Wilcoxon rank-sum test. Results: Single- and multi-centre precision errors 
for Tt.vBMD acquired from QC1 scans were 0.23% and 0.95%, respectively (p<0.001). For 
EFP scans, multi-centre precision errors were in the range of 0.02% (Tt.Ar) to 1.1% (Ct.Th) 
for all EFP bone mimic parameters (representing a 1.0 to 7.8-fold-increase over single-center 
estimates), except Tb.vBMD which was higher (single- and multi-centre RMSCV% was 
0.71% and 9.5%, respectively). When calibrated measures were compared at baseline and 
6-months, no significant longitudinal differences were observed for EFP-derived Tt.vBMD, 
Tb.vBMD, Ct.Th, Tb.Ar, and Ct.Pm, and QC1-derived Tt.vBMD. A significant increase in 
longitudinal multi-centre precision error was observed for EFP-derived Ct.vBMD, Ct.Ar, 
and Tt.Ar, although these differences were <0.01% in all cases. Conclusions: Non-cadaveric 
phantoms are a promising approach to assess reproducibility, despite current limitations in 
mimicking all bone parameters. Our findings using bone mimic parameters from phantoms 
suggest that cross calibration of XCT and XCT II scanners in multicentre longitudinal stud-
ies is feasible and achieves satisfactory measurement precision

Disclosures: Nicholas Mikolajewicz, None

SUN-615
A Comparative Study of Hip Geometry in Older Adults with Acetabular 
Versus Hip Fractures *Jenny Thain1, Sara Kelly1, Richard Crilly1, Amanda 
Lorbergs2. 1Geriatric Medicine, Schulich School of Medicine and Dentistry, 
Western University, Canada, 2Canadian Frailty Network, Canada

Background: Acetabular fractures following a fall from a standing height or less are 
increasing in older adults. The role of osteoporosis is unclear as, compared to hip frac-
tures, acetabular fractures are more common in men. This suggests other factors are likely 
involved. We explored if differences in hip geometry may influence the type of fracture 
sustained.Methods: The database of two acute care hospitals in London, Ontario from 2013 
to 2015 was reviewed for acetabular and hip fracture patients aged 75 years and older. Thirty 
patients with acetabular fracture were age and gender matched with 30 hip fracture patients. 
Digital X-rays were used to measure hip geometry in all patients using previously defined 
methods. Measurements included hip axis length, neck shaft angle, acetabular thickness, 
femoral shaft width, femoral neck width and femoral neck axis length.Results: Patients (35 
women, 25 men) had a mean age of 86 years (range 75 to 98). Compared to those with hip 
fracture, patients with acetabular fracture had narrower neck shaft angle (126.7° vs. 129.6°, 
p = 0.029) and larger femoral shaft width (36.4 mm vs. 34.7 mm, p = 0.049). Hip axis length, 
femoral neck length, and femoral neck width measurements were similar between groups. 
Conclusion: Hip geometry differs between patients with acetabular fracture and hip fracture. 
The narrower neck shaft angle, indicating that the femoral neck is approaching a right angle, 
may increase the propensity to sustain an acetabular fracture. The role of the wider femoral 
shaft is unclear. It may suggest increased femoral bone strength, which could explain the 
higher incidence in men. Future studies incorporating bone mineral density are needed to 
improve our understanding of factors associated with acetabular fractures.

Disclosures: Jenny Thain, None

SUN-616
Differences in Hip Geometry Between Female Subjects with and without 
Acute Hip Fracture *Ling WANG1, Yongbin Su1, Yandong Liu1, Xiaoguang 
Cheng1, Klaus Engelke2. 1Department of Radiology, Beijing Jishuitan Hospital, 
China, 2Friedrich-Alexander-University of Erlangen-Nürnberg, China

While it is well known that hip BMD is reduced in patients with hip fracture, differenc-
es in geometrical parameters such as cortical volume and thickness between subjects with 
and without hip fracture are well less known,CT scans from 562 independently communi-
ty-dwelling elderly women, enrolled in the China Action on Spine and Hip Status (CASH) 
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study (NTC 01758770), were included in the study. 258 of the women had acute hip frac-
tures. CT scans were taken within 48 hours after fracture to minimize changes in vBMD and 
body composition. 304 age matched women served as controls. CT scans were analyzed with 
MIAF – Femur. For the purpose of this analysis integral and cortical volumes of total hip, 
head, neck, trochanter and intertrochanter were analyzed. In the head and neck the volumes 
were further subdivided into superior anterior (SA) and posterior (SP) as well as inferior 
anterior (IA) and posterior (IP) quadrants. In addition cortical thickness was determined 
for all sub VOIs listed above. Differences between fractured and unfractured females were 
compared by Ancova, using age, height and weight and slice thickness as covariates.Results 
of the univariable analysis are shown in the table for those variables that remained significant 
after adjustments. Integral volume of the total femur, neck and intertrochanter did not signifi-
cantly differ between groups. Cortical volume and thickness of all VOIs were significantly 
lower in the fractured subjects. In unfractured subjects, the ratio of cortical to total volume 
was significantly greater for total femur, neck, trochanter and intertrochanter but differences 
in the trochanter were small. A closer inspection of the quadrants (details omitted) showed 
that at the neck, in the fractured subjects, cortical thickness and volume were significantly 
lower in all quadrants except for cortical volume of quadrant SA. Femoral head volume of 
all quadrants was higher (p<0.05 for quadrants SP and SA) higher in fracture subjects. Total 
neck volume of IP and IA quadrants was numerically higher and of SP and SA quadrants 
numerically lower than in fractured patients (p<0.05 for SA). As expected, total, trabecular 
and cortical BMD of all VOIs were lower in fracture cases.Differences in total and cortical 
volume as well as cortical thickness between fractured and unfractured females vary sub-
stantially across the proximal femur.

Disclosures: Ling WANG, None

SUN-650
Efficiency of the Combining Use of Osteoporosis Screening Tool (OST) and 
FRAX in Screening Women with Low Bone Mass *Yasuyo Abe1, Takayuki 
Nishimura1, Satoshi Mizukami1, Kiyoshi Aoyagi1. 1Nagasaki University, Japan

Diagnosis of osteoporosis has been based on bone mineral density (BMD). However, 
bone measurements may not be available for all women, thus selecting which person to have 
bone measurement has been an important issue. The purpose of this cross-sectional study 
was to evaluate the efficiency of osteoporosis screening tool (OST) and FRAX (http://www.
sheffield.ac.uk/FRAX) in discriminating community-dwelling women with low calcaneal 
stiffness index. Study subjects included 194 women aged 40 years and over participating 
in a community health checkup program in 2010. OST was calculated from the patient’s 
weight and age: OST=0.2 (weight [in kg]-age [in years]), truncated to the integer, and the 
OST of lower equal -1 was classified as high risk (OST high-risk group), and the OST of 
higher than -1 was classified as low risk (OST low-risk group). Ten-year major osteoporotic 
fracture probability was calculated from clinical risk factors alone using the Japan calculator 
in FRAX®. Heel stiffness index (SI) was measured using a Lunar Achilles device. The low 
bone mass was defined as SI of lower than 80% of the young adult mean according to the cri-
teria advocated by the Japanese Society of Bone Mineral Research. The mean age (standard 
deviation) of the women was 64.1 (8.7). Of the 194 women, 114 (58.8%) were classified as 
having low bone mass. Women with low bone mass were older, lighter, shorter, having lower 
OST, and having higher major fracture probability, compared to women without low bone 
mass. Receiver operating curve (ROC) analysis showed that both OST and major fracture 
probability were equally useful in discriminating women with low bone mass, with the area 

under the curves (AUCs) of 0.766 and 0.759, respectively. When applying cutoffs of -1 
for OST, and 8% for major fracture probability, sensitivity and specificity were 90.4% and 
47.5% for OST, and 81.6% and 57.5% for major fracture probability. Among OST high-risk 
group, major fracture probability was moderately useful in discriminating women with low 
bone mass with AUC of 0.625, whereas among OST low-risk group, major fracture prob-
ability was significantly useful with the greater AUC of 0.894. When applying a cutoff of 
6%, sensitivity and specificity for discriminating women with low bone mass among OST 
low-risk group were 90.9% and 84.2%. Our data showed that combining use of OST and 
FRAX can improve efficiency in screening women who should have bone measurements.

Disclosures: Yasuyo Abe, None

SUN-651
Attenuated Association Between Proton Pump Inhibitor Use and Fracture 
Risk After Consideration of Chronic Comorbidities *Liwei Wang1, Elizabeth 
Atkinson1, Hongfang Liu1, Shreyasee Amin1. 1Mayo Clinic, United States

Purpose: Proton pump inhibitors (PPI) have been associated with an increased risk for 
fractures but the contribution of associated comorbidities on this increased risk is unknown.
Methods: Using the unique medical records linkage system of the Rochester Epidemiolo-
gy Project (REP), we identified 3433 Olmsted County residents age ≥ 50 yrs (2269 [66%] 
women, 1164 men; mean age 70 yrs) who had any fracture during a 3-year period (2009-
2011) and an equal number of age- and sex-matched controls who had no fractures in this 
time period. All fractures were validated and their antecedent cause determined by trained 
nurse abstractors through review of complete (inpatient and outpatient) community medical 
records. Using REP resources, we identified PPI use as well as the Elixhauser Comorbid-
ity Index (ECI) and its components in the 5 yrs prior to fracture/index date for both cases 
and controls. To determine whether the use of PPIs was higher among fracture cases than 
non-fracture controls after accounting for comorbidity differences, propensity score meth-
odology was used to estimate inverse probability weights (IPW). The IPW were used with a 
weighted logistic regression model, further adjusted for age and ECI, to examine the associ-
ation between PPI use (of at least 2 yrs) and fracture risk.Results: PPI use was more common 
among fracture cases than non-fracture controls (35% vs 27%). Comorbidities were not only 
more common among fracture cases than controls (45% vs 33%, with at least 5 Elixhauser 
comorbidities), they were also more frequent among those who had used a PPI compared 
with those who had not (63% vs 34% in fracture cases, 51% vs 26% in controls). While the 
association between PPI use and increased fracture risk was attenuated in adjusted analyses, 
when compared with unadjusted analyses, it remained persistent but modestly elevated (OR: 
1.50 [95% CI: 1.33-1.69] vs 1.18 [95% CI: 1.02-1.37] for any fracture; OR: 1.72 [95% CI: 
1.44-2.05] vs 1.25 [95% CI: 1.01-1.55] for any major osteoporotic site [hip, spine, wrist, 
shoulder] fracture; unadjusted vs adjusted, respectively). We found similar results when 
considering only moderate trauma fractures or any PPI use (data not shown). Using sim-
ilar methods, we found no association between H2-blocker use and fracture risk (data not 
shown).Conclusions: While we still found an association between PPI use and increased 
fractures, the risk was more modest when accounting for associated chronic comorbidities.

Disclosures: Liwei Wang, None

SUN-652
HDL concentrations correlate negatively with bone mineral density in a 
population with history of fracture(s). *Dimitra Bantouna1, Haris Hourpiliadis2, 
Hara Hourpiliadi2, Panagiota Koukoutsidi2, Dionysios Papachristou2, Georgia 
Antoniou3, Juan Jaume4, Rodis Paparodis4. 1Department of Pathology and 
Cytology, University of Patras Hospital, Greece, 2University of Patras School 
of Medicine, Greece, 3Hagia Sophia Children’s Hospital, Greece, 4Center for 
Diabetes and Endocrine Research, University of Toledo, United States

Purpose Animal models suggest that apoA-1 deficiency, which leads to low and/or dys-
functional HDL cholesterol concentrations, is associated with reduced bone mass. On the 
other hand, several studies suggest that obesity is associated with low HDL concentrations, 
but protects from osteoporosis, in part due to the estrogen action. We designed the present 
study to examine the role of HDL cholesterol on bone metabolism. Methods We prospec-
tively enrolled adult (>18 years old) subjects of both genders, with a history of fractures 
(anytime during their lifetime), at our Endocrinology Practice in Patras, Greece, between 
2014-2018. We performed bone mineral density testing (BMD) in two or more sites, with 
a GE Lunar DEXA scan and split our subjects’ BMD, based on the lowest T/Z-score in 
“Normal” (>-1.0), “low bone mass” (LBM) (-2.5) and “Osteoporosis” (OST) (<-2.4). We 
classified them according to gender, smoking status, age and HDL concentrations (normal 
vs. low). Ratios were compared with χ2 test, while continuous variables were compared 
with one-way ANOVA. Correlations were estimated with Spearman’s rank correlation coef-
ficient. p<0.05 was deemed significant. Results We screened 3596 consecutive patients; 777 
(21.6%) presented with history of fractures. 71.9% of our subjects had abnormal BMD (OST 
or LBM). HDL correlated negatively with the lowest T/Z score (r=-0.18, p0.05). In women 
with HDL 40-60mg/dL, lowest T/Z score was -0.6+/-1.2; in those with HDL 60-80mg/dL it 
was -1.3+/-0.98 and those with HDL >80mg/dL, lowest T/Z score was -1.8+/-0.43, p=0.025. 
The differences in subgroups of male participants were not statistically significant. Among 
non-smokers, in subjects with low HDL, the correlation with lowest T/Z-score was stronger 
(r=-0.30, p=0.004), compared to those with normal HDL (r=-0.20, p=0.02). Conclusions 
Despite the ample basic science data, suggesting a role for low HDL having deleterious 
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effects in bone metabolism, our observations in patients with fractures, imply that low HDL 
is associated with better bone mineral density overall, in all subgroups, in a linear fashion. 
A possible explanation could be that in addition to HDL concentrations, HDL functionality 
could also affect bone metabolism in a yet undefined manner.

Disclosures: Dimitra Bantouna, None

SUN-653
Peak Perimenopausal Lumbar Spine BMD is related to Fracture Risk in a 
Population-based Cohort of Midlife Women in the Canadian Multicentre 
Osteoporosis Study (CaMos) *Azita Gostasebi 1, Jerilynn Prior1, Claudie 
Berger2, CaMos Research Group3. 1University of British Columbia, Canada, 
2McGill University, Canada, 3CaMos, Canada

Purpose: Menopausal estrogen deficiency-induced bone loss is believed to be the main 
cause of women’s osteoporosis1. Fracture (FX) risk in women is also related to adolescent 
peak BMD and perhaps premenopausal bone loss2. A meta-analysis showed that recurrent, 
subclinical ovulatory disturbances within regular cycles related to -0.86%/year lumbar spine 
(L1-4) BMD loss. Our goal was to study the incidence of FX related to “peak perimeno-
pausal” (Peak-Peri) L1-4 BMD in midlife women in the population-based CaMos cohort.
Methods: We analysed reproductive, BMD and non-pathological FX data in women 35-57 
years (y) that were perimenopausal; i.e. still menstruating but within 3-y of experiencing 
new irregular/skipped menses and/or night sweats3. Demographic, clinical and FX data 
were collected by questionnaire. 80% of FX were radiographically confirmed4. We mea-
sured Peak-Peri L1-4 BMD values at “baseline” and the incidence of any FX and major 
osteoporotic FX (MOF) over 9 y. We used Cox proportional hazards analysis to determine 
associations among potential risk factors and time to first incident FX.Results: We analyzed 
data from 423 perimenopausal women, mean baseline age 50.6 (6.2) y. There were no sig-
nificant differences in age, ethnicity, parity, breast feeding and other reproductive variables, 
BMI, physical activity, calcium/vit D intakes, smoking/alcohol use between women without 
FX (n:367) and with any FX (n:56)(Table). Peak-Peri L1-4 BMD was lower in those with FX 
(p:0.022). The model including all relevant risk factors estimated that the risk of developing 
an incident FX at any site decreased by approximately 24% for each 0.1 g/cm2 increase in 
L1-4 BMD (HR 0.757; 95% CI:0.601-0.952) and increased >50% for weight cycling (≥1 
loss/regain of 10 lb.)(HR of 1.583, 95% CI:1.029-2.436). The risk of MOF (n:38) decreased 
~32% for a 0.1 g/cm2 increase in Peak-Peri L1-4 BMD (HR: 0.681, 95% CI:0.522-0.890).
Conclusion: These are the first data in a population-based cohort showing that peak peri-
menopausal L1-4 BMD relates to incident FX and to confirm an increased 9-y FX incidence 
in perimenopausal women with lower L1-4 BMD values. Thus, fracture prevention strate-
gies should include promoting high adolescent peak BMD (avoiding combined hormonal 
contraceptives5) and promoting normally ovulatory premenopausal cycles.1Khosla JBMR; 
2011;26:441;2Li Epid Rev 2013; 36:137;3Prior Endo Rev 1998;19:307;4Berger JBMR 
2010;25:1948;5Goshtasebi Clin Endo DOI: 10.1111/cen.13932

Disclosures: Azita Gostasebi , None

SUN-654
Genetic predisposition to increased serum calcium on bone mineral 
density and the risk of fracture in individuals with normal calcium 
levels: a Mendelian randomization study *Agustin Cerani1, Sirui Zhou1, J. 
Brent Richards1, Vincenzo Forgetta2, John A. Morris3, Katerina Trajanoska4, 
Fernando Rivadeneira4, Susanna Larsson5, Karl Michaelsson6. 1Department 
of Epidemiology, Biostatistics and Occupational Health, McGill University, 
Canada, 2Lady Davis Institute, Jewish General Hospital, Canada, 3Department 
of Human Genetics, McGill University, Canada, 4Department of Epidemiology, 
Erasmus MC, University Medical Center, Netherlands, 5Unit of Nutritional 
Epidemiology, Institute of Environmental Medicine, Karolinska Institutet, 
Sweden, 6Department of Surgical Sciences, Uppsala University, Sweden

Importance. Calcium supplementation in the general population is common and of-
ten intended to reduce risk of fracture. Yet, calcium supplementation has been associated 
with increased risk of coronary artery disease and protective effects on bone health are still 
unclear.Objective. We therefore tested whether genetically increased serum calcium was 
associated with improved bone mineral density and a reduction in osteoporotic fractures.
Methods. We used a two-sample Mendelian randomization design. A genome-wide associa-
tion meta-analysis of serum calcium levels in up to 61,079 individuals was used to identify 
genetic determinants of serum calcium levels. The UK Biobank study was used to assess the 
association of genetic predisposition to increased serum calcium with estimated bone miner-
al density (eBMD) derived from heel ultrasound in 426,824 individuals who had on average 
calcium levels in the normal range. We next performed a fracture genome-wide association 
meta-analysis comprising 24 cohorts and UK Biobank including a total of 76,549 cases and 
470,164 controls, who on average also had calcium levels in the normal range.Results. A 
standard deviation increase in genetically-derived serum calcium (0.13 mmol/L or 0.51 mg/
dL) was not associated with increased eBMD (0.003 g/cm2, 95% CI: -0.059 to 0.066; P = 
0.92) or reduced risk of fractures (OR = 1.01, 95% CI: 0.89 to 1.15, P = 0.85) in inverse-vari-
ance weighted Mendelian randomization analyses. Sensitivity analyses did not provide evi-
dence of pleiotropic effects.Conclusions. Genetic predisposition to increased serum calcium 
levels in individuals with normal calcium levels is not associated with an increase in eBMD 
and does not provide clinically-relevant protection against fracture. Whether such predis-
position mimics the effect of short-term calcium supplementation is not known. Given that 
the same genetically-derived increase in serum calcium is associated with increased risk of 
coronary artery disease, widespread calcium supplementation in the general population may 
provide more risk than benefit.

Disclosures: Agustin Cerani, None

SUN-655
Association between Alcohol Intake and Bone Mineral Density: Mendelian 
Randomization Analysis *Chang Kyun Choi1, Sun-Seog Kweon1, Seong-
Woo Choi1, Sun A Kim1, Min-Ho Shin1, Young-Hoon Lee2, Hae-Sung Nam3, 
Kyeong-Soo Park4, So-Yeon Ryu5. 1Department of Preventive Medicine, 
Chonnam National University Medical School, Republic of Korea, 2Department 
of Preventive Medicine & Institute of Wonkwang Medical Science, Wonkwang 
University College of Medicine, Republic of Korea, 3Department of Preventive 
Medicine, Chungnam National University Medical School, Republic of Korea, 
4Cardiocerebrovascular Center, Mokpo Jung-Ang Hospital, Republic of Korea, 
55)Department of Preventive Medicine, Chosun University Medical School, 
Republic of Korea

Many previous studies evaluated the relationship between alcohol intake and bone min-
eral density (BMD). However, because of confounders such as lifestyles and socioeconomic 
status, previous studies have limitations in assessing the association between alcohol intake 
and BMD. In this study, we evaluated the association between alcohol intake and BMD by 
evaluating the association between single nucleotide polymorphism (SNP) in the mitochon-
drial acetaldehyde dehydrogenase 2 (ALDH2), rs671 and BMD. This study was based on 
the Dong-gu Study, a prospective cohort study of risk factors for chronic diseases in Korean 
adults. A baseline survey was conducted from May 2007 to July 2010. Because of missing 
data, analyses were conducted on 8,594 participants. BMD was measured at central sites, 
the lumbar spine, and both sides of the femur. To evaluate the association between rs 671 
genotypes and BMD, multivariate linear regression was performed. The GG, AG and AA 
genotype frequencies of ALDH2 were 69.0%, 28.4%, and 2.6%, respectively. The associa-
tion between alcohol intake was modified by gender (p for interaction = 0.045). Men with 
the GG genotype (high tolerance for alcohol) had a higher BMD at both the lumbar spine 
and hip compared to those with AG/AA genotypes (low tolerance for alcohol). There was 
no significant difference in BMD among genotypes in women. This is the first communi-
ty-based study to analyze the relationship between BMD and alcohol intake using Mendelian 
randomization analysis. In conclusion, our results suggest that alcohol consumption may 
have a protective effect on BMD.

Disclosures: Chang Kyun Choi, None



247

 ASBMR 2019 Annual Meeting SUN-658

Su
nd

ay
 P

os
te

rs

SUN-656
Individual Variation in Adaptive Immune Responses and Risk of Hip 
Fracture – A NOREPOS Population-Based Cohort Study *Jesper Dahl1, 
Kristin Holvik1, Einar Heldal1, Guri Grimnes2, Mari Hoff3, Trine E Finnes4, Ellen 
M Apalset5, Haakon E Meyer6. 1Norwegian Institute of Public Health, Norway, 
2Department of Clinical Medicine, UiT The Arctic University of Norway and 
Division of Internal Medicine, University Hospital of North Norway, Norway, 
3Department of Public Health and Nursing, NTNU, Norwegian University of 
Science and Technology and Department of Rheumatology, St. Olav’s Hospital, 
Norway, 4Department of Internal Medicine, Innlandet Hospital Trust, Norway, 
5Department of Global Public Health and Primary Care, University of Bergen 
and Bergen Group of Epidemiology and Biomarkers in Rheumatic Disease, 
Department of Rheumatology, Haukeland University Hospital, Norway, 
6Norwegian Institute of Public Health and Department of Community Medicine 
and Global Health, University of Oslo, Norway

T-cell mediated immune responses may affect bone homeostasis, and subsequently the 
risk of fracture, through multiple pathways. Little is known about how individual variation 
in these responses contributes to the risk of fracture on a population-level. Tuberculin skin 
tests (TST) are likely one of the few tests directly reflecting in vivo T-cell responses to 
have been conducted on a population-scale, as part of the effort to prevent the spread of 
tuberculosis. The aim of this study was to estimate the impact of individual variation in 
these immune responses on the risk of hip fracture in the general population. The hypothesis 
was that individuals with a tendency towards pro-inflammatory responses have an increased 
risk of fracture.We used data from the compulsory nationwide Norwegian mass tuberculosis 
screening and BCG vaccination programme during 1963-1975, which covered an estimated 
80-85% of the population. This data included results from standardized TST, as well as 
timing and status of BCG vaccination. Individuals aged 14-30 years at the time of TST mea-
surement and born 1940-1960 were included in the current analysis. All included individuals 
had a negative TST followed by BCG vaccination in the past, and had no signs of tubercu-
losis upon examination. TST results at the screening were recorded in millimetres, and later 
categorized according to clinical guidelines (positive/negative). Our cohort constitutes 248 
551 individuals who were alive and living in Norway at the start of the NORHIP database in 
1994. This database includes records on all hospitalizations due to hip fractures in Norway 
during 1994-2013 (follow-up). Risk estimates were adjusted for county, BMI, age and time 
between BCG-TST, using Cox regression models. There were 3580 incident hip fractures 
during follow-up (first fractures), with a median age at the time of fracture of 61 years (range 
36-73). Men with a positive TST had a 22% (HR 1.22, 95% CI 1.02-1.44) increased adjusted 
risk of hip fracture compared to men with a negative TST. This association was strengthened 
in sensitivity analyses limited to either those born 1945-1960 (post WW2) or aged 11-14 
years at BCG vaccination (school vaccination). No clear association was observed in wom-
en. We conclude that men with a negative tuberculin skin test after BCG vaccination have a 
reduced risk of hip fracture decades later. Women do not demonstrate similar associations, 
potentially due to sex specific differences in immune responses.

Disclosures: Jesper Dahl, None

SUN-657
Low Estradiol And High Luteinizing Hormone In Young Men With Distal 
Radius Fracture *Lisa Egund1, Kristina Åkesson1, Fiona Mcguigan2, Aleksander 
Giwercman3. 1Clinical and Molecular Osteoporosis Research Unit, Department 
of Clinical Science Malmö, Lund University and Department of Orthopedics, 
Skåne University Hospital, Malmoe, Sweden, Sweden, 2Lund University, 
Department of Clinical Sciences Malmö, Clinical and Molecular Osteoporosis 
Research Unit, Malmoe, Sweden, Sweden, 3Molecular Reproductive Medicine 
Research Unit, Department of Clinical Sciences, Lund University, Skåne 
University Hospital Malmö, Malmoe, Sweden, Sweden

BackgroundDistal radius fracture (DRF) is the most common fracture; being most prev-
alent in women, knowledge on bone mass and risk factors in men with distal radius fracture 
is quite limited. We recently showed that men with DFR are overall at higher risk of low 
bone mass and at higher risk of osteoporosis. Most interestingly, we found that even young 
men had lower bone mineral density (BMD) compared to controls, a difference attenuated 
with age.ObjectivesIn this study, we investigate sex hormone levels in men with distal ra-
dius fracture at younger ages, asking if alteration in the hormone profile is can contribute to 
explaining the lower BMD.Study Design & MethodsWe have performed a cross sectional 
study of 233 adult men presenting with a DFR. In the present study, we focus on younger 
men, age 20-51 years (n=74). Controls in the same age span (n=194) were available in a 
pre-existing database of men, all randomly selected from the population registry and from 
the same geographical area. BMD was measured using DXA (femoral neck (FN), total hip 
(TH) and lumbar spine (LS)). Medical history and risk factors for health were obtained 
through questionnaire. Sex hormones were analyzed: total testosterone (TT), calculated free 
testosterone (cFT), luteinizing hormone (LH), follicle stimulating hormone (FSH), sex hor-
mone binding protein (SHBP) and total estradiol (E2). ResultsMen with DRF had a mean 
age of 38 yrs (+/- 9). BMD was lower compared to controls (FN 1.009 vs 1.050, p=0.034) 
and 8 times as many had T-score<-2.5 at either FN, TH or LS (6/74 vs 2/194, p=0.002). 
Estradiol was lower in men with DRF; E2 81 vs 91 pmol/l, p=0.008. Levels of LH were 

also significantly higher, 5.7 vs 4.5 IU/l, p<0.001. For testosterone, concentration of TT was 
similar between cases and controls (17 nmol/l). No difference was observed for cFT (345 vs 
330 pmol/l, p=0.311) or in SHBG (38 vs 37 nmol/l), p=0.359). We found a tendency towards 
higher FSH in the men with DRF (4.9 vs 4.3 IU/l, p=0.082).ConclusionsIn this study, to 
our knowledge the first on young men with distal radius fracture exploring sex hormone 
levels, we find that men with DRF have significantly lower estradiol and higher luteinizing 
hormone compared to controls. No difference was observed in either total or calculated free 
testosterone. Estrogen is a strong determinant of bone mass also in men, hence the low 
levels of estradiol may be a contributing factor to the lower BMD and accelerated bone loss 
in men with DRF.

Disclosures: Lisa Egund, None

SUN-658
Trabecular Bone Score (TBS) Decline During the Menopause Transition 
(MT) and Postmenopause: Study of Women’s Health Across the Nation 
(SWAN) *Gail Greendale1, MeiHua Huang1, Diana Liao1, Arun Karlamangla1, 
Jane Cauley2, Sioban Harlow3, Joel Finkelstein4, Didier Hans5. 1David Geffen 
School of Medicine at UCLA, Division of Geriatrics, United States, 2University 
of Pittsburgh, Department of Epidemiology, United States, 3University of 
Michigan, Department of Epidemiology, United States, 4Massachusetts General 
Hospital, Department of Medicine, Endocrine Unit, United States, 5Lausanne 
University Hospital, Center of Bone Diseases, Bone and Joint Department, 
Switzerland

Purpose. TBS is a grey-level texture measurement derived from dual energy X-ray ab-
sorptiometry scans of the lumbar spine (LS). TBS is a bone strength marker, independent 
of bone mineral density. This study’s aim was to discern whether TBS declines during the 
MT and whether the hypothesized decline varied by race/ethnicity. Methods. The sample 
included 243 Black, 164 Japanese, and 298 White women participants in the SWAN TBS 
study. Women were initially pre- or early perimenopausal and experienced their final men-
strual period (FMP) during the18 years of observation. Using a new tissue thickness based 
algorithm, we computed TBS from archived LS scans. LOESS-smoothed curves indicated 
that TBS loss began 1.5 y before the FMP and slowed 2 y after it. Multivariable mixed effects 
regressions fitted piece-wise linear models to repeated measures of TBS as a function of time 
before or after the FMP; predictors of change were age at FMP, race/ethnicity and body mass 
index (BMI, kg/m2). Because the relation between BMI and TBS was non-linear, we mod-
elled BMI as a continuous predictor allowing for different effects within 3 BMI ranges: low, 
31. The model also adjusted for SWAN site. Results. Baseline mean age was 46.5 y (SD, 2.7) 
and BMI was 28.0 (7.3). Mean age at FMP was 52.2 y (2.9). In the referent woman (White 
with sample mean values of age at FMP and BMI), TBS evidenced no significant change pri-
or to the late MT [Table]. TBS loss began 1.5 years prior to FMP, when it declined by -1.16% 
annually. Starting 2 years after FMP, annual rate of loss of TBS lessened to -0.89%. In the 5 
y before through 5 y after the FMP, cumulative TBS decline was 6.3%. Black participants’ 
total TBS loss during the 10 y bracketing FMP was 4.90%, statistically significantly less than 
that of the White referent (p=0.0008). Results for Japanese did not differ from those of White 
women. In the low BMI range, increasing BMI did not affect TBS loss rate. In mid-range, 
greater BMI was associated with less TBS loss; 10-year total loss was diminished by 0.41% 
per BMI unit. In the high range, increasing BMI did not affect 10-year cumulative TBS loss. 
Conclusion. The occurrence of an MT-related decline in TBS supports the thesis that this 
period of time is particularly damaging to skeletal integrity.

Disclosures: Gail Greendale, None
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Higher Weight is Protective Against Menopausal Bone Loss Among 
Black and White Women: SWAN Longitudinal HR-pQCT Study *Fjola 
Johannesdottir1, Melissa S. Putman2, Sherri-Ann Burnett-Bowie3, Joel S. 
Finkelstein3, Elaine W. Yu3, Mary L. Bouxsein4. 1Beth Israel Deaconess Medical 
Center and Harvard Medical School, United States, 2Massachusetts General 
Hospital, Boston Children’s Hospital, Harvard Medical School, United States, 
3Massachusetts General Hospital, Harvard Medical School, United States, 
4Massachusetts General Hospital, Beth Israel Deaconess Medical Center, 
Harvard Medical School, United States

Purpose: Black women have a lower risk of fracture than White women, which is ex-
plained in part by improved bone density and microarchitecture. It is unknown whether 
differential changes in bone microarchitecture during or after menopause also contribute to 
fewer fractures among Black women, and whether menopausal microarchitectural chang-
es are modified by body weight.Methods: We investigated longitudinal changes in vBMD 
and microarchitecture at the distal tibia and radius using high-resolution peripheral QCT 
(HR-pQCT, Scanco) among a subset of peri-/postmenopausal Black and White women par-
ticipating in the Study of Women’s Health Across the Nation (SWAN). Percent changes in 
bone outcomes were estimated from mixed effects regression models and analyzed for race/
ethnicity and body weight with adjustment for time since menopause.Results: The cohort 
included 63 Black and 110 White women. Average age (60+/-3 yr) was similar between 
groups, and 94% were postmenopausal at baseline, with average menopause duration of 
7.7+/-3.6 yr. At baseline, Black women weighed more than White women (83+/-17 vs 77+/-
16 kg, p=0.02). Over a mean 7-year follow-up, volumetric BMD and bone microarchitecture 
declined generally more at the radius than tibia (p0.11). Indeed, weight had a pronounced 
effect on rates of bone loss, with women in the lowest weight tertile at baseline experiencing 
the greatest change in nearly all radius bone measurements after adjustment for race and 
duration of menopause (see Fig. 1). For example, radius total vBMD and cortical thickness 
declined on average by -6.3% and -4.6% over 5 yrs in the lowest weight tertile compared to 
-3.6% and -2.7% in the upper weight tertile, respectively (p<0.05).Conclusion: After adjust-
ment, we found largely similar rates of postmenopausal bone density and microarchitecture 
deterioration between Black and White women, but higher weight was found to be protective 
of bone loss at the radius.This study was supported by NIH/DHHS NR004061, AG012505, 
AG012535, AG012531, AG012539, AG012546, AG012553, AG012554, AG012495, 
1S10RR023405.

Disclosures: Fjola Johannesdottir, None

SUN-660
Differences in Bone Status, Muscle Function, and Fat Mass Between Asian 
and Caucasian Women *Japneet Kaur1, Ryan Miller1, Eduardo Freitas1, Samuel 
Buchanan1, Debra Bemben1, Michael Bemben1. 1University of Oklahoma, 
United States

Race/ethnicity is a critical factor influencing the prevalence of osteoporosis as it is 
associated with bone mineral density (BMD) and other risk factors such as physical activity 
(PA) and nutrition. Asians are considered a high-risk population for osteoporosis (Cheung 
et al. 2016). Therefore, examining the risk factors of osteoporotic fractures in Asians may 
help to reduce the associated physical and financial burden. The aim of this study was to 
compare bone status, muscle function, and fat mass in young Asian and Caucasian wom-
en. Forty-five females aged 18-35 years, classified as Caucasians (Cau; n=24) and Asians 
(Asn; n=21) participated in the study. Participants completed questionnaires regarding their 
menstrual history, physical activity, and calcium intake. Body composition (fat mass, per-
cent body fat, and bone free lean mass (BFLM)) and areal BMD for the total body, lumbar 
spine, and proximal femur (femoral neck (FN), trochanter, total hip) were measured using 
DXA. PQCT was used to assess volumetric BMD and bone strength at 4%, 38%, and 66% 
of non-dominant tibia. Handgrip test, jump test, and 1-Repetition Maximum (1-RM) leg 
press test were used to assess upper and lower body muscle strength and power. After ad-
justing for covariates Asians had a significantly lower BMD at the left FN (Asn=0.987+/-

0.097g/cm2, Cau=1.051+/-0.079g/cm2; p=0.01) than Caucasians. Caucasians had a signifi-
cantly greater bone area, periosteal and endosteal circumferences, strength strain indices 
and polar moment of inertia at the tibia than Asians (p<0.05) (Table 1). Caucasians had a 
significantly higher BFLM (Asn=37.8+/-5.0kg, Cau=41.4+/-6.0kg; p=0.04) and handgrip 
strength (left: Asn=22.3+/-4.2kg, Cau=25.1+/-4.0kg; right: Asn=23.8+/-3.9kg, Cau=26.5+/-
4.2kg; p=0.03) than Asians. 1-RM leg press strength was also higher (p=0.03) in Caucasians 
(151.9+/-47.1kg) compared to Asians (124.2+/-34.2kg). However, Asians had higher total 
body fat percentages (Asn=36.3+/-6.4%, Cau=30.8+/-5.9%; p=0.01) and android/gynoid 
ratios (Asn=0.4+/-0.1, Cau=0.3+/-0.1; p=0.03) than Caucasians. Moreover, Caucasians had 
higher PA scores than Asians (p=0.04), with 54.2% having high PA level in comparison to 
19% Asians with similar PA level. Lower BFLM, muscle strength, PA level, and higher body 
fat percentage in Asians depict the importance of lifestyle factors in influencing BMD. Thus, 
incorporating ethnicity-specific lifestyle interventions can be effective in reversing these 
changes and combating the burden of osteoporosis.

Disclosures: Japneet Kaur, None

SUN-661
Glucocorticoid use, not Rheumatoid Arthritis, is a Risk Factor for Clinical 
Fractures -TOMMOROW Study in the Eighth Year- *Tatsuya Koike1, 
Yuko Sugioka2, Kenji Mamoto3, Masahiro Tada4, Tadashi Okano5, Kentaro 
Inui5, Shohei Anno6, Shuko Tsumoto7. 1Search Institute for Bone and Arthritis 
Disease, Shirahama Foundation for Health and welfare, Japan, 2Center for 
Senile Degenerative Disorders, Osaka City University Medical School, Japan, 
3Orthopaedic Srgery, Yodogawa Christian Hospital, Japan, 4Orthopaedic 
Surgery, Osaka City general Hospital, Japan, 5Orthopaedic Surgery, Osaka City 
University Medical School, Japan, 6Orthopaedic Surgery, Osaka Social Medical 
Cente, Japan, 7Orthopaedic Surgery, Saiseikai Senri Hospital, Japan

Background: Patients with rheumatoid arthritis (RA) have been recognized to be at 
higher risk for fractures. Is it correct even in the new era of treatment for RA or osteoporo-
sis?Objectives: The present study aimed to prospectively determine the incidence of clinical 
fractures and associated risk factors in patients with RA who participated in the TOMOR-
ROW study (UMIN000003876) that started in 2010.Methods: We evaluated anthropometric 
parameters, bone mineral density (BMD), disease activity, RA medication, and the incidence 
of clinical fractures for eight years in 208 patients with RA (mean age, 58.4 y; medication 
with biological agents, 54.9%) and 205 age- and sex-matched healthy volunteers (controls; 
mean age, 57.4 y). We analyzed associated risk factors for clinical fractures using Cox pro-
portional hazard model.Results: Clinical fractures occurred in 41 patients in the RA group 
and 35 in the control group. However, RA was not a significant risk factor for clinical frac-
tures (HR; hazard ratio, 1.215: 95%CI 0.773-1.908, p=0.398). Univariate analysis identified 
implants in lower limbs (HR, 2.119: 1.159-3.873), thoracic BMD (HR, 0.085: 0.008-0.928), 
bisphosphonate (BP) use (HR, 1.641: 0.916-2.941), glucocorticoid (GC) use (HR, 2.284: 
1.236-4.222) and adiponectin value (HR, 1.051: 1.002-1.103) as significant risk factors for 
fractures adjusted by age, sex and body mass index. Multivariate Cox proportional hazard 
analysis revealed that only GC use at baseline was significantly associated with the inci-
dence of clinical fractures (HR, 2.025: 1.080-3.797, p=0.028) in all participants. Among 
patients with RA, low BMD at the thoracic vertebrae, BP use, GC use and implants in lower 
limbs were significant risk factors for fractures. On the other hand, only adiponectin value 
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was a significant risk factor for fracture in control group.Conclusion: Being RA is no longer 
a risk factor for clinical fractures.

Disclosures: Tatsuya Koike, None

SUN-662
Prospective Study of Obstructive Sleep Apnea and Risk for Incident 
Fracture in Women *Tianyi Huang1, Susan Redline1, Gary Curhan1, Julie Paik1, 
Shelley Tworoger2. 1Brigham and Women’s Hospital, United States, 2Moffitt 
Cancer Center, United States

Background: Recent studies suggest a positive association between obstructive sleep 
apnea (OSA), a disorder associated with recurrent hypoxemia and sleep fragmentation, and 
derangements in bone metabolism. However, no prospective study to date has investigated 
the association between OSA and fracture risk in women.Methods: We conducted a prospec-
tive study examining the relation between history of OSA and risk of incident vertebral frac-
ture (VF) and hip fracture in 54,268 women without history of prior fracture, participating in 
the Nurses’ Health Study. History of physician-diagnosed OSA was assessed by self-report-
ed questionnaires. A previous pilot validation study demonstrated high concordance between 
self-reports of OSA and medical records. OSA severity was further categorized according to 
the presence or absence of self-reported sleepiness. Self-reports of vertebral fracture were 
confirmed by medical record review. History of hip fracture was assessed by biennial ques-
tionnaires. Cox proportional-hazards models were used to simultaneously adjust for poten-
tial confounders, including body mass index, waist circumference, smoking status, alcohol 
intake, calcium intake, history of hypertension, diabetes, osteoporosis, or falls, and use of 
sleep medications.Results: Among 54,268 women, physician-diagnosed OSA was reported 
in 1.3% in 2002 and increased to 3.3% by 2012. Between 2002 and 2014, 461 incident 
vertebral fracture cases and 921 incident hip fracture cases were documented. The multivari-
able-adjusted relative risk (MVRR) of VF for women with history of OSA was 1.96 (95%CI 
1.25, 3.08) compared with no OSA history, with the strongest association observed for OSA 
with daytime sleepiness (MVRR 2.96; 95%CI 1.33, 6.59). The MVRR of hip fracture for 
women with history of OSA was 0.88 (95%CI 0.51, 1.53) compared with no OSA history.
Conclusion: History of OSA is independently associated with higher risk of VF but not hip 
fracture in women. OSA as a risk factor for fracture may differ by fracture site.

Disclosures: Tianyi Huang, None

SUN-663
Mortality rate after fracture in kidney transplant patients: A population-
based study using a healthcare administrative database *Aboubacar 
Sidibe1, Fabrice Mac-Way1, Philippe Gamache2, Sonia Jean2, Lynne Moore3. 
1CHU de Québec Research Center, Hôtel-Dieu de Québec Hospital, Division 
of Nephrology, Endocrinology and Nephrology Axis, Faculty and Department 
of Medicine, Laval University, Quebec Canada, Canada, 2Institut National de 
Santé Publique du Québec, Medicine Faculty, Department of medicine, Laval 
University, Quebec Canada, Canada, 3Population Health and Optimal Health 
Practices Research Unit, Trauma – Emergency – Critical Care Medicine, 
Centre de Recherche du CHU de Québec, Department of Social and Preventive 
Medicine, Laval University, Quebec, Canada, Canada

IntroductionThe risk of fracture and mortality after fracture is increased in chronic kid-
ney disease (CKD) compared to the general population. Studies have shown that the risk 
of fracture in CKD remains higher after kidney transplantation (KT). There is currently a 
knowledge gap about the risk of mortality after fracture in KT population. Our objective was 
therefore to evaluate the mortality rate associated with fracture in the KT population.Meth-
odsWe performed a prospective study on adults undergoing KT between January 1996 and 
the 31st of March 2016, using the Quebec healthcare administrative database. These patients 
were compared to a control group composed of the Quebec general population (age and 
sex-matched) and were followed from their index date to death before or after fracture, loss 
to follow-up, or end of study. In a time-dependent Cox regression model, we estimated the 
effect of KT, fracture and the composite effect of KT and fracture on all-cause and cardiovas-
cular (CV) mortality, adjusting for age, sex, prior fracture, diabetes, COPD, hypertension, 
CV disease, alcohol abuse, liver disease and presence of cancer.ResultsThis study involved 
4600 KT patients and 46000 controls. The incidence rate of all-cause mortality before frac-
ture was 34.24 and 8.12 per 1000 person-years, with 1279 and 3538 deaths in the KT and the 
control group, respectively. Compared to the control group, KT was associated with a global 
increase in all-cause mortality rate before fracture (figure 1-A). After fracture, the incidence 
rate of all-cause mortality was 54.80 and 19.4, with 146 and 317 deaths in the KT population 
and the control group, respectively. Also, the risk of all-cause mortality post-fracture in the 
KT population was higher compared to the control group with fracture. When compared 
to the control group without fracture, the risk of all-cause mortality was much higher in 
the KT population with fracture (figure 1-A). Results were similar for CV mortality (figure 
1-B). These associations slightly decreased from 3 to 13 years of follow-up, supposing that 
the risk of all-cause or CV mortality is higher in the early period after KT and / or fracture.
ConclusionKT is associated with a higher mortality rate compared to the general population. 
The occurrence of a fracture in KT increases the risk of all-cause and CV mortality. Studies 
are needed to better identify the determinants of the observed increased risk.

Disclosures: Aboubacar Sidibe, None

SUN-664
Higher Mortality in Older Men with Poor Bone Microarchitecture – the 
STRAMBO Prospective Study *Pawel Szulc1, Dominique Foesser1, Roland 
Chapurlat1. 1INSERM UMR1033, University of Lyon, France

Low areal bone mineral density (aBMD) is predictive of mortality, but morphological 
basis of this link is unknown. We studied the association of bone microarchitecture with 
mortality in older men. In 822 men aged 60-87 bone microarchitecture was assessed by 
high resolution peripheral QCT (XtremeCT Scanco, Brüttisellen, Switzerland). During the 
prospective 11-year follow-up, 245 men died (median time to death 8.2 yrs, interquartile 
range: 3.7; 8.7). After adjustment for relevant confounders (including prior fractures), low 
total and trabecular volumetric BMD at distal radius and distal tibia predicted all-cause mor-
tality (HR=1.17-1.24 per SD, p<0.05). At the distal radius low trabecular number (Tb.N), 
more heterogeneous trabecular distribution and poor trabecular connectivity were predic-
tive of death (HR=1.18 to 1.21 per SD change, p<0.05). Low Tb.N (2.07/mm, HR=1.65, 
95%CI: 1.04-2.57, p<0.05). Ultradistal radius aBMD and cortical measures were not asso-
ciated with mortality. At the distal tibia, low cortical and trabecular thickness (Tb.Th) were 
predictive of death (HR=1.16-1.21 per SD, p12.7%, highest quintile) was associated with 
higher mortality vs. the lowest quintile (<5.4%, HR=1.62, 95%CI: 1.02-2.58, p<0.05). Low 
Tb.Th (93mm, HR=1.62, 95%CI: 1.05-2.50, p<0.05). Low failure load and stiffness were 
predictive of death (HR=1.18-1.19 per SD, p<0.05). Low stiffness (532 N/mm, HR=1.73, 
95%CI: 1.06-2.83, p<0.05). For all microarchitectural measures, the trends for cardiovascu-
lar mortality, cancer mortality and mortality for other causes were similar, but not always 
significant due to insufficient statistical power. The patterns persisted after excluding the 
deaths which occurred in the first year.Thus, poor bone microarchitecture reflects poor health 
status (regardless of fractures and other risk factors). At the non-weight-bearing radius, the 
link of mortality with poor trabecular (but not cortical) bone status may reflect the effect of 
metabolic factors inducing bone resorption and loss of trabeculae. At the weight-bearing 
distal tibia, mortality is predicted mainly by the structural measures associated with low 
mechanical load and poor physical activity.

Disclosures: Pawel Szulc, None

SUN-665
Incidence Rates of Hip Fractures in Elderly Mexican Population Without 
Social Security *Francisco Torres-Naranjo1, Edgar Saul Tejeda-Chavez2, 
Roberto Gabriel González-Mendoza3, Noé González-Gallegos4, Isabel Valadez-
Figueroa5, Pilar de la Peña6, Hugo Gutiérrez-Hermosillo7, Juan Ricardo 
López-Taylor8. 1Center of Body Composition and Bone Research, Mexico, 
2University of Guadalajara; Secretaria de Salud. , Mexico, 3Department of 
Human Reproduction, Infantile Growth and Development, University Health 
Sciences Center, University of Guadalajara, Mexico, 4Department of Welfare 
and Sustainable Development, University Center of the North, University 
of Guadalajara, Mexico, 5Regional Institute of Public Health Research of the 
University of Guadalajara, Mexico, 6Servicios Médicos De la Peña SC, Mexico, 
7Hospital Aranda de la Parra, Mexico, 8Institute of Applied Sciences for Physical 
Activity and Sport, Department of Human Movement Sciences, Education, 
Sport, Recreation and Dance, University Health Sciences Center, University of 
Guadalajara, Mexico

Hip fractures in seniors are recognized to be a significant public health problem in the 
world. In Latin-America is expected that the incidence of hip fracture and other fragility 
fractures increase over time due in part to the demographic changes that will lead to con-
siderable increases in the elderly populations of those countries. In the other hand, there are 
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effective osteoporosis treatments and best practice frameworks for the prevention of frac-
tures. Since the health system in Mexico is dealing with the demographic changes as well 
with the high cost of fractures; it is necessary to know the epidemiological trends of fragility 
fractures and the associated factors.Objective:To evaluate the incidence rates of hip fractures 
in elderly men and women in the Mexican population without social security.Material and 
Methods:Population-based research on electronic health system information of the Ministry 
of Health of the State of Jalisco, Mexico. All hip fracture Fractures (ICD codes S72.0, S72.1, 
and S72.2) cases in men and women aged 60 years and over, attended at all the second and 
tertiary-care hospitals across the State by “Seguro Popular” (health systems responsible for 
the population without social security in Mexico), registered during the years 2016–2018 
were reviewed. Age and gender-adjusted specific incidence rates per 100,000 person-year 
(p-y) was computed from the Seguro Popular population for the relevant year. Results: A 
total of 1484 hip fractures (1050 in women, 434 in men) were identified during the stud-
ied period. The mean age-adjusted fracture incidence rate was 185/100,000 for women and 
89/100,000 for men, and increase logarithmically with age, from 21 to 637, and 24 to 326 per 
100000 for women and men respectively; The hip fracture mean incidence rate for women 
and men was higher on metropolitan hospitals than in rural ones 228 and 109 per 100000 
respectively Conclusion:Based on our information, it appears hip fractures remain a serious 
health issue for the elderly population without social security in Mexico; fracture incidence 
increases with age and is higher in women than men, and in metropolitan areas than rural. 
Although the observed age-adjusted incidence rate of hip fractures appears to be lower than 
previous reports in the Mexican population, it is necessary to explore the associated factor 
that could explain our findings.

Disclosures: Francisco Torres-Naranjo, None

SUN-666
Small individual-level increase in bone mineral density translated into 
substantial population-level decrease in fracture incidence: revisiting 
Goeffrey Rose’s axiom *Tuan V Nguyen1, Thach S Tran2, Jacqueline R Center2, 
John A Eisman2. 1Bone Biology Division, Garvan Institute of Medical Research; 
School of Biomedical Engineering, University of Technology, Sydney, Australia, 
2Bone Biology Division, Garvan Institute of Medical Research, Australia

Aim: This study was undertaken to test the hypothesis that a modest improvement in 
bone mineral density (BMD) at the individual level could lead to a large reduction in frac-
ture incidence in the general population. Methods: The study involved two cohorts within 
the Dubbo Osteoporosis Epidemiology Study: the first cohort was recruited between 1989 
and 1993 (n=1,213 women and 779 men), and the second cohort was recruited in early 2000 
(n=672 women and 358 men), all aged 60 years and older at the study entry. BMD at the 
femoral neck was measured by a DXA (GE-Lunar Prodigy). The incidence of fracture after 
study entry was ascertained by X-ray reports. Changes in BMD and fracture incidence were 
adjusted for age, body mass index, dietary calcium intakes, physical activity, prior fracture 
and lifestyle factors. Results: Femoral neck BMD in the second cohort was, on average, 
significantly higher than that in the first cohort for women (absolute difference: 0.04; 95% 
CI, 0.02 to 0.05 g/cm2) and for men (difference 0.02; 95%CI, -0.001 to 0.04 g/cm2) without 
change in the standard deviation. The prevalence of osteoporosis in women (T-scores <= 
-2.5) was significantly lower in the second cohort (12%) than the first cohort (28%; preva-
lence ratio: 0.47; 95% CI, 0.34 to 0.66). Similar, albeit statistically non-significant, results 
were noted in men (6% versus 11%; prevalence ratio: 0.56; 95% CI, 0.31 to 1.03). More 
importantly, the incidence of hip fracture was also lower in the second cohort than the first 
cohort for women (RR 0.33; 95% CI, 0.19 to 0.58) and men (RR 0.38; 95% CI, 0.15 to 0.99). 
There was no significant change in non-hip fracture incidence between the two cohorts. 
Conclusions: These findings support the Goeffrey Rose’s tenet that a small individual-level 
improvement in a risk factor could lead to a substantial population-level change in incidence. 
The prevention of fracture should therefore focus on shifting the distribution of risk factors 
in the population rather than just focus on treating those with high risk of fracture.

Disclosures: Tuan V Nguyen, None

SUN-667
Osteoporosis and osteoporotic fractures among community-dwelling 
postmenopausal women in China: preliminary results from a population-
based, random-sampling, cross-sectional study *Weibo Xia1, Qiang Liu2, 
Jinhan Lv3, Zhenlin Zhang4, Wen Wu5, Zhongjian Xie6, Jianting Chen7, Liang 
He8, Jian Dong9, Zhenming Hu10, Yu Xia11, Fang Wei12, Jue Wang12. 1Peking 
Union Medical College Hospital, Beijing, China , China, 2The first hospital 
of Shanxi Medical University, China, 3The People’s Hospital of Ningxia Hui 
Autonomous Region, Ningxia, China , China, 4The Sixth People’s Hospital, 
Shanghai Jiaotong University, Shanghai, China, China, 5Guangdong General 
Hospital, Guangdong, China, China, 6The Second Xiangya Hospital of Central 
South University, Hunan, China, China, 7Nanfang Hospital of Southern Medical 
University, Guangdong, China, China, 8Beijing Jishuitan Hospital, Beijing, 
China, China, 9Fudan University Zhongshan Hospital, Shanghai, China, China, 
10The First Affiliated Hospital of Chongqing Medical University, Chongqing, 
China, China, 11Real World Evidences, IQVIA RDS (Shanghai) Co. Ltd., 
Shanghai, China, China, 12Global Medical Affairs, Merck Research Laboratories, 
MSD China, China

Purpose: We aimed to investigate osteoporosis and prevalent osteoporotic fractures 
among community-dwelling postmenopausal women in China by the 1st population-based, 
random-sampling, cross-sectional study.Methods: Postmenopausal women aged >=50 
years in the urban community (>6-month stay) were eligible to enter resident lists from 
5 geographic regions. A cluster (region) random sampling was performed to recruit list-
ed residents at two sites within each region. The investigator interviewed the subject by 
a standard questionnaire to collect demographic, lifestyle and clinical data and assessed 
patient-reported (clinical) fractures. The subject had BMD measurements by dual-energy 
X-ray absorptiometry (DXA) and vertebral imaging. An osteoporotic fracture was defined 
as a fragility fracture due to minimal trauma (i.e. a fall from a standing height). Osteopo-
rosis was defined as per American Association of Clinical Endocrinologists/China Medical 
Association (T-score<=2.5, vertebral or hip fracture, osteopenia with the proximal humerus, 
pelvis or distal arm, or with FRAX® for a 10-year fracture risk). Results: Resident lists 
included 31,205 women. Of 2,634 subjects randomly recruited, 45.8% (1206/2634, 95%CI: 
43.9, 47.7) had osteoporosis and 24.1% (635/2634, 95%CI: 22.5, 25.8) had postmenopausal 
osteoporotic fractures. Osteoporosis was seen in 62.9% (868/1381, 95%CI: 60.2, 65.4) of 
the elderly subjects (>=65 years). Major osteoporotic fractures [the hip, spine, distal radius, 
or humerus] occurred in 16.0% (422/2634, 95%CI: 14.6, 17.5) of all subjects and 23.5% 
(324/2634, 95%CI: 21.2, 25.8) of the elderly. Non-vertebral non-hip (NVNH) fractures oc-
curred in 14.7% (388/2634) of all subjects. The prevalence of fractures in the spine (radio-
graphic) and the hip were 8.3% and1.3% among all subjects. Rates of prevalent osteoporotic 
fractures were significantly higher in the elderly (p<0.05 for comparisons vs subjects<65 
years). An increasing trend in the rates of all fracture types was seen in subjects measured 
by DXA as normal, osteopenia and osteoporosis (Cochran–Armitage test p<0.01). Age >=65 
years (OR: 2.07, 95%CI: 1.52, 2.83), NVNH fracture (OR: 4.90, 95%CI: 3.68, 6.53) and 
densitometric osteoporosis (OR: 2.92, 95%CI: 2.10, 4.05) were significantly associated with 
a higher likelihood of a major osteoporotic fracture (p values<0.0001).Conclusions: Osteo-
porosis and osteoporotic fractures were remarkably prevalent among community-dwelling 
postmenopausal women in China.

Disclosures: Weibo Xia, None
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SUN-668
Osteoporosis and Hearing Loss in Older Koreans: Findings from the Korea 
National Health and Nutrition Examination Survey (KNHANES) 2009-
2011 *Jun-Il Yoo1, Chan Ho Park2, Dong Won Byun3. 1Gyeongsang National 
University Hospital, Republic of Korea, 2Yeungnam University Medical center, 
Republic of Korea, 3Soonchunhyang University Seoul Hospiral, Republic of 
Korea

INTRODUCTION: Age-related hearing impairment(ARHI) is the most common senso-
ry dysfunction in older adults. In osteoporosis, the mass of the ossicle will be decreased and 
affect the bone density of the cochlea, which will interfere with the sound transmission to 
the cochlea. Age related hearing loss might be closely related to osteoporosis.OBJECTIVE: 
To determine the relationship between age-related hearing impairment and osteoporosis by 
investigating the relationship between hearing loss and cortical bone density evaluated from 
femur neck bone mineral density (BMD).METHODS: We used data from the Korea Na-
tional Health and Nutrition Examination Survey (KNHANES) to examine the associations 
between osteoporosis and ARHI from 2009 to 2011. Total number of participants was 4,861 
including 2,273 men and 2,588 women aged 50 years or older. Osteoporosis was defined as 
a BMD 2.5 standard deviations (SDs) below according to the World Health Organization 
(WHO) diagnostic classification. ARHI was defined as the pure-tone averages (PTA) of test 
frequencies 0.5, 1, 2, and 4 kHz at a threshold of 40 dB or higher on the more impaired hear-
ing side.RESULTS: Total femur T-score (p <0.001), L-spine T-score (p <0.001) and, femur 
neck T-score (p <0.001) were significantly lower in the osteoporosis group compared to the 
normal group. Thresholds of PTA were significantly different in normal compared to osteo-
penia, and osteoporosis groups. In addition, there were significantly higher PTA thresholds 
in the osteoporosis group compared to other groups (p < 0.001). After adjusting for all co-
variates, the odds ratio for hearing loss was significantly increased by 1.7-fold with reduced 
femur neck BMD (p < 0.01). However, L-spine BMD was not statistically associated with 
hearing loss. (p = 0.22)CONCLUSION: Our results suggest that osteoporosis is significantly 
associated with a risk of hearing loss. In addition, L-spine BMD was not correlated with 
hearing loss, only femur neck BMD was significantly correlated.

Disclosures: Jun-Il Yoo, None

SUN-694
Houston Methodist Hospital’s Fracture Liaison Service: An Innovative 
Approach to Osteoporotic Fracture Prevention *Gonzalo Acosta1, Spandana 
Brown1, Laila Tabatabai1. 1Houston Methodist Hospital, United States

With the progressive aging of the population worldwide, osteoporosis and associated 
fragility fractures have become burdensome to every healthcare system due to significant 
morbidity, mortality and cost. Fracture Liaison Services (FLS) are emerging standardized, 
comprehensive and cost-effective intervention programs that aim to prevent secondary oste-
oporotic fractures. However, they are still underutilized in the U.S. Our purpose is to share 
the strategies, findings and future goals of the Houston Methodist Hospital (HMH) FLS 
program and present the limitations and barriers encountered during and after its imple-
mentation. A total of 250 patients were referred to the HMH FLS from January 2015 to De-
cember 2018. A comprehensive evaluation was conducted which included risk assessment 
based on history, DXA and FRAX score. Secondary workup for osteoporosis was obtained 
with vitamin D, calcium, PTH and TSH levels; celiac testing, SPEP, GFR. Therapy was 
initiated accordingly with follow-up at 3-6 month intervals. All information was logged into 
a database and categorized for analysis and interpretation. In our cohort, 83% were women, 
with a mean age of 68 years. Roughly 22% of patients were obese and 3% underweight by 
WHO definition. The most common fracture sites were vertebral (37%), hip (13%) and wrist 
(7%); 12% of patients had multiple fractures. DXA was obtained in every patient and 94% 
underwent secondary workup. Based on DXA results, 46% of patients had osteoporosis (T 
score < -2.5) and 36% low bone density (LBD, T score < -1.0). Vertebral, hip, pelvis, foot 
and multiple fractures were predominantly observed in patients with osteoporosis, while 
wrist, ankle and femur fractures were more common in patients with LBD. 82% of patients 
were initiated on therapy with either anabolics, denosumab, bisphosphonates or raloxifene 
(fig. 1). Vitamin D and calcium optimization was started in all patients. Only 6.5% were left 
untreated when indicated due to personal preference, insurance issues or loss to follow-up. 
Re-fractures while in FLS were seen in 3 patients. The results of the HMH FLS program are 
promising. Patients enrolled in the FLS had prompt and thorough evaluation for osteoporosis 
and initiation of therapy. Importantly, adherence to therapy was high and overall re-fracture 
rate was low. The HMH FLS experience provides further data that the FLS model effectively 
captures patients at high risk of fracture and reduces secondary fracture risk.

Disclosures: Gonzalo Acosta, None

SUN-695
Post-Fracture Care Programs: A Literature Assessment of Where Secondary 
Fracture Prevention is Today *Kristina Åkesson1, Kirtan Ganda2, Cynthia 
Deignan3, David Lee3, Amy Volpert4, Keyla Brooks5, Andrea J Singer6. 1Lund 
University and Skåne University Hospital, Sweden, 2University of Sydney and 
Concord Repatriation General Hospital, Australia, 3Amgen Inc., United States, 
4BioScience Communications, United States, 5UCB Pharma, Belgium, 6MedStar 
Georgetown University Hospital, United States

Purpose: Patients (Pts) with fragility fracture (Fx) are at higher risk of secondary Fx; 
however, most are not diagnosed or treated for osteoporosis (OP). To address this gap, post-
Fx care (PFC) programs—notably Fx liaison services (FLSs)—identify, investigate, and 
manage Pts for secondary Fx prevention. Despite an increase in literature on PFC programs 
in the last decade, there is limited information on their diversity and success. This literature 
review describes PFC program types, their distribution and outcomes.Methods: This anal-
ysis included peer-reviewed articles from 2003-2018 using search terms related to adult, 
secondary Fx prevention programs. Articles could belong to 5, non-mutually exclusive topic 
areas: definition of PFC (ie, intervention types and goals), permutations of PFC in real-world 
practice, clinical effectiveness, economics, and implementation science. The primary objec-
tive was to quantitatively and qualitatively assess PFC programs in these 5 areas. We also 
assessed geographic variations.Results: Of 729 articles identified, 647 were included (pri-
mary Fx prevention was excluded; Figure), with most published since 2013. This snapshot 
indicated most programs fall into 2 categories: FLS out-Pt and orthogeriatric Fx programs, 
which differ in target populations, Fx types, and Pt outcomes. Most data on FLSs focused on 
effectiveness and cost-benefit analyses, rather than quality of life and social/disease burden. 
More intensive and coordinated FLS programs were associated with better outcomes (Ganda 
OI 2013); however, some lower intensity interventions—eg, providing Pts with literature 
to discuss with primary care providers—also showed improved outcomes (Majumdar OI 
2017). The number of articles per country did not correlate with population size, OP preva-
lence, or hip Fx incidence. Most articles originated from Europe and North America; impor-
tantly, several countries had few PFC programs but high hip Fx incidence.Conclusions: PFC 
programs today comprise primarily FLS and geriatric Fx programs; while primary goals and 
Pt populations differ, both demonstrated benefit for Pts. Areas of improvement include (1) 
expansion/adaptation of PFC for regions with lower population density or limited resources 
and (2) improvements in established programs. Gaps in data remain around PFC program 
sustainability and standardization of outcomes, including long-term Fx data. Future work 
may consider remote digital programs and trends among age subgroups.
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Disclosures: Kristina Åkesson, Amgen, Speakers’ Bureau, Advisory Board Amgen, 
Renapharma, UCB, Consultant

SUN-696
Exploring the Association Between Vertebral Fracture Characteristics and 
Pain *Rahim Manji1, Jenna C. Gibbs2, Tina Ziebart3, John D. Wark4, Lehana 
Thabane5, Alexandra Papaioannou6, Samuel C. Scherer7, David Kendler8, Angela 
M. Cheung9, Maureen C. Ashe10, JD Adachi11, Lora Giangregorio12. 1University of 
Waterloo, Canada, 2McGill University, Canada, 3Western University, Department 
of Physical Therapy, Canada, 4University of Melbourne, Royal Melbourne 
Hospital , Australia, 5McMaster University, Health Research Methods, Evidence, 
and Impact , Canada, 6McMaster University, Geriatric Education and Research in 
Aging Sciences Centre, Canada, 7University of Melbourne, Australia, 8University 
of British Columbia, Canada, 9University of Toronto, Canada, 10University of 
British Columbia, Centre for Hip Health and Mobility, Canada, 11McMaster 
University, Alliance for Better Bone Health Chair in Rheumatology, Canada, 
12University of Waterloo, Schlegel-UW Research Institute for Aging , Canada

Vertebral fractures are commonly associated with chronic pain.Purpose: To explore, in 
women with osteoporotic vertebral fractures, the association between self-reported pain and 
factors such as the number, severity, and location of fractures, and pain medication usage. 
Methods: We conducted a secondary analysis of baseline data from all 141 participants from 
the Build Better Bones with Exercise (B3E) randomized controlled trial. Lateral spinal ra-
diographs were taken and then analyzed by a radiologist to the confirm number, location and 
severity of vertebral fractures using the Genant criteria. We used a 10-point visual-analogue 
scale (VAS) to assess self-reported pain during movement in the preceding week. We devel-
oped one multivariable model to assess the association of the number, severity, and location 
of fractures with pain during movement. We created a second model adjusting for variability 
attributable to pain medication usage and age.Results: Participants were a mean+/-SD age 
of 76.4+/-6.9 years and 70% were on antiresorptive medications. There was no statistically 
significant association between pain and fracture number (adjusted Beta = 0.150, 95% CI: 
-0.305,0.653), severity (adjusted Beta = -0.088, 95% CI: -1.143, 0.916), or location between 
T4-T8 (adjusted Beta = -0.011, 95% CI: -1.247, 1.387), T9-L1 (adjusted Beta = 0.057, 95% 
CI: -0.975, 1.982), and L2-L4 (adjusted Beta = 0.068, 95% CI: -0.869, 1.929). Age and pain 
medication use were also not significantly associated with pain. The unadjusted and adjusted 
models accounted for 4.7% and 7.2% of the variance in self-reported pain, respectively.
Conclusion: Pain in women with vertebral fractures may not be primarily explained by the 
number, location or severity of fractures.

Disclosures: Rahim Manji, None

SUN-697
Development of a Framework to Evaluate the Ontario Osteoporosis Strategy 
*Susan Jaglal1, Crystal MacKay1, Cathy Cameron1, Sandra Kim2, Alexandra 
Papaioannou3, Joanna Sale4, Rebeka Sujic4, Ravi Jain5. 1University of Toronto, 
Canada, 2Women’s College Hospital, Canada, 3Hamilton Health Sciences Centre, 
Canada, 4St. Michael’s Hospital, Canada, 5Osteoporosis Canada, Canada

Purpose: The Ontario Osteoporosis Strategy (OOS) is a population-based initiative to 
improve quality of care for people living with osteoporosis in Ontario. The overall goal 
of the OOS is to reduce hip and other osteoporotic fractures in Ontario by 20% by 2020. 
The OOS has three key priority areas: fracture prevention, health professional outreach and 
education, and patient education and self-management. The OOS represents the coordinated 
work of multiple stakeholders. Our objective was to develop a framework and indicators to 
evaluate the components of the OOS.Methods: The Patient’s First: Action Plan for Health 
Care, a government blueprint for health care transformation, provided the structure for the 
evaluation and quality improvement framework. This document includes 4 key domains: 
access, connect, inform and protect. For each component of the OOS, teams developed 

process and outcome indicators to monitor their respective program activities and measure 
outcomes. Through one-on-one and group meetings with the full OOS Stakeholder commit-
tee, these indicators were refined, organized into relevant domains (access, connect, inform, 
protect) and prioritized for inclusion in the final evaluation framework. Results: The final 
evaluation framework is comprised of 27 indicators across the 4 domains: 1) Access: seven 
indicators related to access to the right care (e.g. rate of hip fracture patients seen in the 
Fracture Screening and Prevention Program being prescribed treatment within 12 months); 
2) Inform: five indicators related to education and information (e.g. number of hip fracture 
patients being screened and educated, change in health professional practice following on-
line education; 3) Connect: four indicators related to coordination and integration of services 
(e.g. percent of eligible patients being referred to specialists or allied health); and 4) Protect: 
11 indicators that examine performance at the level of the health care system (e.g. provincial 
fracture rates). Conclusion: A systematic process was used to develop an evaluation frame-
work which will be used to evaluate the activities of the OOS, inform quality improvement 
and guide future directions of the OOS.

Disclosures: Susan Jaglal, None

SUN-698
How Exercise Professionals support Individuals with Acute Vertebral 
Fractures *Isabel Rodrigues1, Maureen Ashe2, Joan Bartley3, Debra Butt4, 
Phil Chilibeck5, John Wark6, Lora Giangregorio7. 1University of Waterloo, 
Canada, 2University of British Columbia, Canada, 3Osteoporosis Canada, 
Canada, 4University of Toronto, Canada, 5University of Saskatchewan, Canada, 
6University of Melbourne, Australia, 7University of Waterloo, Schlegel UW 
Research Institute for Aging, Canada

Purpose: Little is known about the efficacy and safety of non-surgical treatment options 
such as bed rest, braces, or exercise to support fracture symptoms in people with acute osteo-
porotic vertebral fractures. Understanding exercise professionals’ (e.g., kinesiologists, phys-
ical therapists, exercise instructors, etc.,) current practices may provide insight into what 
works or identify knowledge gaps. The objectives are to explore exercise professionals’ 
practices in supporting people with acute osteoporotic vertebral fractures and identify gaps 
for future research.Methods: We used an open-ended survey asking exercise professionals 
what they recommend for people with acute vertebral fractures. We distributed the survey to 
8 national and international organizations representing exercise professionals, researchers, 
and clinicians in the field and via Twitter and Facebook. We used conventional content anal-
ysis to analyze the data. All answers were read to gain an overarching understanding of the 
responses and then codes describing support of acute vertebral fractures were derived from 
the text. When data did not fit into an existing code a new code was created. Codes were 
then sorted into categories and subcategories. Categorical data are reported as a count (%).
Results: We gathered data from 152 respondents, 84% from North America, 7% Europe, 2% 
Asia, and 7% did not reply. Most identified as women (82%); 64% were physiotherapists 
and 15% kinesiologists. About 94% were very comfortable prescribing an exercise program 
to individuals at low risk of fractures while only 54% were very comfortable prescribing 
exercise to people at high risk. One-third suggested future osteoporosis exercise guidelines 
should provide specific recommendations to people with vertebral fractures. Of the 152 re-
spondents, 45 provided rehabilitation to people with acute vertebral fractures. We identified 
4 categories: 1) remain active as much as possible; 2) avoid immobility (e.g., prolonged 
sitting or bed rest); 3) encourage safe movement education (e.g., avoid forward flexing, 
lateral bending, rotating, and reaching overhead); and 4) interventions to alleviate back pain 
(e.g., analgesics, exercise, heat/ice, etc.,).Conclusion: Some exercise professionals may 
not be comfortable prescribing exercise to individuals at high risk of fractures. Strategies 
for managing symptoms include remaining active, avoiding immobility, encouraging safe 
movement, and interventions to alleviate back pain.

Disclosures: Isabel Rodrigues, None

SUN-699
Exploring The Burden Of X-Linked Hypophosphatemia: A European 
Multi-Country Qualitative Study *Siu Hing Lo1, Natalia Piglowska1, Andrew 
Lloyd1, Angela Williams2, Robin Lachmann3. 1Acaster Lloyd Consulting Ltd, 
United Kingdom, 2Kyowa Kirin International, United Kingdom, 3University 
College London Hospitals, United Kingdom

BACKGROUND: X-linked hypophosphatemia (XLH) is a rare inherited metabolic 
musculoskeletal disease that is associated with skeletal deformities and osteomalacia in 
adulthood. The XLH symptom burden is complex. The present study explored the physi-
cal, psychological and emotional aspects of living with XLH as well as impact associated 
with conventional treatment among adults. In particular, the study explored the nature and 
impact of three commonly reported symptoms of XLH: pain, stiffness and fatigue.METH-
ODS: A cross-sectional qualitative study was conducted in the United Kingdom, Finland 
and France. Interview discussion guides were developed in consultation with XLH clinical 
experts and patient advocacy groups. A total of 29 (20 women; 9 men) adults with XLH aged 
25+ (M: 40; range: 26-69) took part in semi-structured telephone interviews moderated by 
native-speaking moderators. Interview transcripts were translated to English for thematic 
analysis. All participants provided consent and the study protocol was approved by an inde-
pendent ethics committee. RESULTS: Similar numbers of participants described their XLH 
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as mild, moderate and severe; two participants also perceived their XLH to be asymptom-
atic. Participants described various forms of pain (bone, joint, muscle, dental), stiffness and 
fatigue as frequently experienced symptoms. Pain, stiffness and fatigue commonly impacted 
on physical functioning (difficulty walking), activities of daily living (housework, caregiv-
ing, work) and sleep. Pain and stiffness also limited movement range, sometimes impacting 
self-care. Some also described pain, stiffness and fatigue as impacting their mood/mental 
health, relationships, social life and leisure activities. Symptoms had often deteriorated over 
time and were associated with concern about the future. Short stature, skeletal deformities 
and gait abnormalities were mostly associated with negative psychosocial impacts, includ-
ing low confidence and bullying. Participants described experiencing negative emotions as 
a result of XLH symptoms but also talked about resilience in the face of adversity. Many 
also experienced guilt and concern about passing the condition to children.Ambivalence or 
uncertainty about the effectiveness of conventional treatment, benefits of surgery and the 
quality of dental care were common.CONCLUSION: The study provides an in-depth explo-
ration of pain, stiffness and fatigue symptoms and burden of illness among adults with XLH.

Disclosures: Siu Hing Lo, Kyowa Kirin International, Consultant

SUN-714
Bone Health, Serum PTH and Serum Vitamin D in Young Female Pre-
Professional Ballet Dancers *Laura Freitas1, Henrique Reguengo1, Franklim 
Marques1, Yiannis Koutedakis2, Tânia Amorim3. 1University of Porto, Portugal, 
2University of Thessaly, Greece, 3University of Porto; University of Thessaly, 
Portugal

Purpose Concerns have been raised over the possible deleterious effects of profes-
sional dance training environment on dancers’ bone health; studies have shown that young 
pre-professional ballet dancers have less bone mineralization than controls. However, it is 
not clear yet the factors associated with bone mass phenotypes in this population. The aim 
of this study was to cross-sectionally assess bone health status of pre-professional ballet 
dancers and its association with body weight, serum parathyroid hormone(PTH), serum vi-
tamin D and nutrition intake. MethodsFifty-five female vocational pre-professional ballet 
dancers (13.4yrs+/-2.4) and fifty-four sex- and age-matched controls (13.3yrs+/-2.2) vol-
unteered. Bone mineral density (BMD) was measured at the lumbar spine (LS), femoral 
neck (FN) and forearm by Dual-energy X-ray absorptiometry. Serum PTH was assessed 
by electrochemiluminescence immunoassay and serum vitamin D by immunoradiometric 
assay. Anthropometry, maturation (Tanner stages) and nutrition intake (3-day record) were 
also obtained. Results Female pre-professional ballet dancers were mainly at Tanner sexual 
pubertal development II, while controls were mainly at stage III. Dancers exhibited signifi-
cantly lower body weight, calorie intake and protein intake compared to controls (23.2%, 
p<0.05, 15.3%,p<0.01 and 21.8%, p<0.001 lower, respectively). There was no difference 
between groups in terms of serum PTH levels (p>0.05), but significantly higher serum 
vitamin D values were found in dancers (30.9% higher, p<0.05). Compared to controls, 
pre-professional ballet dancers had significantly lower non-adjusted BMD at the forearm 
and LS (7.9%, p<0.01; 7.7%, p<0.05 lower, respectively) and similar non-adjusted values at 
the FN (p>0.05). However, after the adjustment for potential confounding variables (body 
weight, pubertal development, calorie intake and protein intake), dancers displayed signifi-
cantly higher BMD at the LS and FN (17.7% and 17.3% higher, p<0.001, respectively) 
and similar values at the forearm compared to controls. ConclusionContrary to previous 
studies on young female pre-professional dancers, results from the present study provide 
evidence of the positive effects of professional training on bone. Body weight, maturation, 
and nutrition (calorie and protein intake) significantly affected bone mass in all measured 
anatomical sites. Vitamin D seem to positivelyinfluence bone mass acquisition in female 
pre-professional ballet dancers.

Disclosures: Laura Freitas, None

SUN-715
Effects of Vitamin D3 Supplementation on Body Composition in the 
VITamin D and OmegA-3 Fatty Acid TriaL (VITAL) *Sharon Chou1, Elle 
Murata1, Cindy Yu1, Nancy Cook1, Samia Mora1, I-min Lee1, Julie Buring1, 
JoAnn Mason1, Meryl LeBoff1. 1Brigham and Women’s Hospital, United States

Obesity is a major public health problem in the U.S., affecting one-third of older adults 
and is associated with diabetes, fractures, cancer, and cardiovascular disease (CVD). Several 
observational studies have shown an association between low vitamin D status and higher 
body weight and fat mass as well as low lean mass.1,2 Although a few randomized con-
trolled trials (RCTs) found that vitamin D supplementation improved measures of weight 
and adiposity, most RCTs found no effect on body composition.1 In this study, we investigat-
ed the effects of daily, moderate-dose vitamin D3 supplementation for two years on body fat 
and lean tissue in the VITamin D and OmegA-3 TriaL (VITAL).3VITAL is a 2x2 factorial, 
double-blind, placebo-controlled RCT that recently reported effects of supplemental chole-
calciferol (2000 IU/day) and/or omega-3 fatty acids (1 g/day) on the primary prevention of 
cancer and CVD.4,5 This nationwide study involved 25,871 U.S. men ≥50 and women ≥55 
years old, with an oversampling of African Americans (n=5,106). Median treatment duration 
was 5.3 years (range 3.8-6.1). In this ancillary study to VITAL, in-person assessments were 
completed in a sub-cohort of 771 participants from New England (46.8% women, 53.2% 
men; 8.9% African American) at baseline.6 Retention rate at the 2-year follow up was 89% 
(n=687). Body composition (i.e., body fat percentage, fat mass index [FMI], visceral adipose 

tissue area, trunk fat mass, lean mass index [LMI], appendicular LMI, and appendicular LM 
adjusted for body mass index [BMI]) was determined by dual-energy X-ray absorptiometry 
(DXA; Discovery W; APEX Software Version 4.2, Hologic, Bedford, MA).We determined 
the effects of vitamin D3 supplementation on 2-year changes in body composition measures. 
We also explored effect modification by sex, race, baseline BMI and FMI, and baseline and 
achieved total 25(OH)D and/or free vitamin D levels. These findings from VITAL will be 
presented for the first time and will provide important information on the effects of vitamin 
D3 supplementation on total and regional body fat and lean tissue mass in men and women.
References:1. Chandler et al. Nutrition Reviews. 2015;73(9).2. Hirani et al. J Gerontol A 
Biol Sci Med Sci. 2017;73(1).3. LeBoff et al. Contemp Clin Trials. 2015;41C.4. Manson et 
al. NEJM. 2019;380(1).5. Manson et al. NEJM. 2019;380(1).6. Donlon et al. Contemp Clin 
Trials. 2018;67.

Disclosures: Sharon Chou, None

SUN-716
Factors Contributing to Vitamin D Status Changes during Initial Military 
Training *Erin Gaffney-Stomberg1, Kathryn Taylor1, Anna Nakayama1, Laura 
Lutz1, James McClung1. 1USARIEM, United States

Vitamin D status has been associated with stress fracture risk in military trainees. One 
trial of vitamin D and calcium supplementation (Ca+D) identified a 20% lower stress frac-
ture risk in those receiving the supplement as compared to placebo, however vitamin D sta-
tus (25OHD) was not reported. Subsequent randomized controlled trials (RCTs) in military 
trainees report inconsistent effects of Ca+D on 25OHD changes. The purpose of the current 
study was to determine the relative contributions of vitamin D intake, body fat, sex, race, 
military branch, season, and baseline 25OHD deficiency to 25OHD change during 7-12 
weeks of training.Male (n=590) and female (n=661) Army, Air Force and Marine trainees 
who participated in RCTs of daily Ca+D supplementation (2000 mg and 1000 IU, respec-
tively) were included in this analysis. Fasted body composition and blood samples were 
collected, and food frequency questionnaires were completed at the start of training (pre) and 
7-12 weeks later at the end of training (post). Data were analyzed in SAS using linear mixed 
models with change in 25OHD as the dependent variable and vitamin D intake (diet plus 
supplement), body fat, sex, race, military branch, visit, season (pre) and deficient status (/= 
20 ng/ml at pre) were the independent variables.Mean age was 20.1 +/- 4.5 yr, 54.7% were 
Caucasian (n=684), 14.8% were Hispanic (n=185), 21.6% were black/African American 
(n=270) and 112 were other ethnicities; 46.2% of volunteers started training in the winter. 
At baseline, 397 volunteers (31.7%) were vitamin D deficient. Of those who were deficient, 
a greater proportion started training in the winter (63.7%; p<0.001). Change in 25OHD was 
higher in those who were deficient at baseline (deficient*visit; p<0.0001), and significantly 
greater in those who lost more body fat (body fat*visit; p<0.001). Change in 25OHD over 
training was significantly higher among females compared to males (p<0.001), and among 
minority groups compared to Caucasians (p<0.001). The interaction between vitamin D in-
take and deficient status was not significant (p=0.08). However, in those who started defi-
cient, the effect of intake on 25OHD decreased over time (p<0.05).Taken together, these data 
suggest that the major determinants of 25OHD change during training are sex, race, baseline 
status, and body fat loss with relatively smaller contributions of intake although intake may 
be a contributor in those who are deficient at baseline.

Disclosures: Erin Gaffney-Stomberg, None
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SUN-717
Vitamin D Status in 990 Medical Examinees at a Regional Public General 
Hospital *Satoshi Hagio1, Taro Mawatari1, Gen Matsui1, Takahiro Iguchi1, 
Hiroaki Mitsuyasu1, Shinya Kawahara1, Misa Osako1. 1Hamanomachi Hospital, 
Japan

Purpose: The prevalence of vitamin D insufficiency or deficiency is a worldwide con-
cern. According to a previous report regarding osteoporosis patients in Japan, approximately 
50% have vitamin D deficiency and another 40% have insufficiency. At our daily clinical 
practice, vitamin D-sufficient patients with serum 25-hydroxyvitamin D (25(OH)D) >30 ng/
mL is very rare, and the purpose of this study was to clarify the vitamin D status in all 
the medical examinees who visited our hospital and examine their serum 25(OH)D levels.
Methods: We retrospectively reviewed 990 patients (195 male, 795 female; mean age, 65.7 
years) who visited our regional public general hospital (36 departments, 468 beds, average 
of 726.3 outpatients per day) and examined their serum 25(OH)D levels. We also gathered 
available information about other blood chemistry data and bone mineral density by dual-en-
ergy X-ray absorptiometry. General nutritional status was evaluated using the controlling 
nutritional (CONUT) score, which is calculated based on the serum albumin concentration, 
total peripheral lymphocyte count, and total cholesterol concentration. CONUT scores 0–1, 
2–4, 5–8, and 9–12 represented normal, mild, moderate, and severe dysnutritional states, 
respectively. This study was approved by the institutional review board.Results: The average 
serum 25(OH)D concentration was 14.9 ng/mL; the concentrations were <10 ng/mL in 204 
cases (20%), 10–20 ng/mL in 590 cases (60%), 20–30 ng/mL in 163 cases (16%), and 30 ng/
mL in only 33 cases (3%). Regarding gender, 68.1% of male cases and 83.0% of female cas-
es involved serum 25(OH)D concentrations <20 ng/mL. The average CONUT scores were 
1.76 in male cases (n=177; mean age, 62.4 years) and 1.27 in female cases (n=723; mean 
age, 66.7 years). Among 33 cases in which the vitamin D level was sufficient, 9 patients were 
taking native vitamin D supplements following doctor’s instructions. The CONUT score was 
correlated with serum 25(OH)D when the 25(OH)D concentration was <25 ng/mL, while it 
was inversely correlated when the 25(OH)D concentration was >=25 ng/mL. The charac-
teristics of the remaining 24 vitamin D-sufficient patients remain to be studied, while their 
medical records indicate that they are not as healthy: lower CONUT scores, 11 fractures, 5 
malignancies, and 2 abnormal hormonal statuses.Conclusions: Vitamin D deficiency was 
very severe in medical examinees, and proactive supplementation is advised.

Disclosures: Satoshi Hagio, None

SUN-718
Vitamin D Deficiency and Postoperative Complications in Patients with Hip 
Dysplasia Undergoing Periacetabular Osteotomy and the Effect of Native 
Vitamin D Supplementation *Taro Mawatari1, Misa Osako1, Kazuki Kitade1, 
Shinya Kawahara1, Satoshi Ikemura1, Gen Matsui1, Takahiro Iguchi1, Hiroaki 
Mitsuyasu1, Satoshi Hagio1. 1Hamanomachi Hospital, Japan

Purpose: Vitamin D is an important factor for bone health and mineralization. However, 
a high prevalence of vitamin D deficiency has been reported worldwide. Periacetabular os-
teotomy (PAO) is an effective treatment for hip dysplasia in young to middle-aged patients. 
Previously, we reported that a serum 25 hydroxyvitamin D (25[OH]D) level <= 11 ng/mL 
was an independent risk factor for both delayed union of the greater trochanter osteotomy 
sites and ischiopubic stress fracture. The purpose of our study was to retrospectively exam-
ine the effect of native vitamin D supplementation and postoperative complications after 
PAO.Methods: PAO was performed on 66 hips in 52 patients (3 males; 49 females; mean 
age, 41.79 years) with symptomatic hip dysplasia. These patients were then followed for 
more than 12 months after surgery. All surgeries were performed by a transtrochanteric ap-
proach. Partial and full weight-bearing was started 2 and 5 weeks after the operation, respec-
tively. Diagnosis of postoperative delayed union of the osteotomy sites or ischiopubic stress 
fracture was evaluated by radiographs. A correlation between postoperative complications 
and age at surgery, body mass index, smoking, preoperative center-edge angle, and serum 
25(OH)D levels as well as the effect of native vitamin D supplementation were explored.
Results: The mean serum 25(OH)D level of the 52 patients was 12.3 ng/mL, none of which 
were vitamin D sufficient. After the baseline measurement, 13 cases took varying doses 
(1000–5000 IU/day) of native vitamin D supplements. Without vitamin D supplementation, 
patients whose 25(OH)D level was less than 11 ng/mL had delayed union of the greater 
trochanter osteotomy site and ischiopubic stress fractures in 17.4% and 13.0% of the pa-
tients, respectively. In patients who took native vitamin D supplements, no delayed union 
nor stress fractures were observed, however, one patient who stopped taking the supplements 
because of a drug eruption ended up with an ischiopubic stress fracture.Conclusions: A high 
prevalence of vitamin D deficiency was observed in relatively young patients undergoing 
PAO. Although this was a very small window, our study suggests that proactive vitamin D 
supplementation is advisable, especially when the serum 25(OH)D level is < 11 ng/mL to 
avoid possible complications after PAO. However, the timing, duration, and dose of vitamin 
D supplements remain to be studied.

Disclosures: Taro Mawatari, None

SUN-719
Vitamin D Deficiency or Insufficiency Screening Tools for Adults: A 
Systematic Review *Ghazala Naureen1, Kerrie M Sanders1, Sharon L Brennan-
Olsen 1, Lucy Busija2, David Scott3, Karen Lim4, Catherine Connaughton4, 
Jason Talevski5. 1Department of Medicine-Western Health, The University of 
Melbourne, VIC, Australia; Australian Institute for Musculoskeletal Science 
(AIMSS), The University of Melbourne and Western Health, VIC, Australia, 
Australia, 2School of Public Health and Preventive Medicine, Monash 
University, St. Kilda, Australia, Australia, 3School of Clinical Sciences at 
Monash Health, Monash University, Clayton, VIC, Australia; Australian Institute 
for Musculoskeletal Science (AIMSS), The University of Melbourne and 
Western Health, VIC, Australia, Australia, 4Mary MacKillop Institute for Health 
Research, Australian Catholic University , Australia, 5Department of Medicine-
Western Health, The University of Melbourne, VIC, Australia; Australian 
Institute for Musculoskeletal Science (AIMSS), The University of Melbourne 
and Western Health, VIC, Australia , Australia

Introduction: Vitamin D maintains musculoskeletal health and reduces risk of falls 
and fractures; yet, unnecessary testing for vitamin D status imposes a significant burden on 
healthcare systems. The development of a self-administered vitamin D prediction tool that 
encompasses sociodemographic, anthropometric and lifestyle factors could inform treatment 
decisions made by healthcare practitioners. We performed a systematic review to evaluate 
vitamin D screening tools that were currently available for use by adults aged ≥18 years.
Methods: We conducted a comprehensive systematic search of Medline, Scopus, Web of 
Science and CINAHL to identify prediction models or questionnaires used to determine 
vitamin D status. Potentially eligible articles were cross-referenced with pre-determined el-
igibility criteria, and reference lists were manually checked to identify any further eligible 
articles. Two independent reviewers extracted data and assessed methodological quality, 
bias and applicability of studies using a modified version of the Quality Assessment tool 
for Diagnostic Accuracy Studies (QUADAS-2) tool.Results: Eleven studies met the inclu-
sion criteria, encompassing a total of 16,439 participants (69% females) aged 18-84 years. 
Included studies were conducted in the USA (n= 3), France (n=2), The Netherlands (n=2), 
and Australia, China, Brazil, and Italy (each n=1). Mean serum 25 hydroxyvitamin D lev-
els ranged from 42-71nmol/L across studies. Nine of the 11 studies excluded people with 
pre-existing medical conditions or medications that may affect vitamin D status, including 
supplements. Analysis demonstrated heterogeneity in the predictors of vitamin D status. 
Sensitivity and specificity of the prediction models or questionnaires ranged from 55%-91% 
and 35%-84%, respectively. Five studies converted final models into scores associated with 
vitamin D status.Conclusions: The prediction models or questionnaires evaluated identified 
people with vitamin D deficiency or insufficiency but had no scope to identify people not 
at risk. Time spent in sunlight, latitude and ethnicity are important predictors of vitamin D 
status but only included in few studies. Future work should consider vitamin D supplements 
and medical conditions that may affect vitamin D status discriminate between those with vs. 
without vitamin D insufficiency. A self-administered prediction tool may be beneficial for 
community-dwelling adults to understand their risk of vitamin D insufficiency.

Disclosures: Ghazala Naureen, None

SUN-720
Baseline Bone Turnover Balance is Associated with the 12-Month Trajectory 
of BMD in Exercising Women with Menstrual Disturbances *Nicole C.A. 
Strock1, Emily A. Southmayd1, Nancy I. Williams1, Mary Jane De Souza1. 1Penn 
State University, United States

In exercising women, energy deficiency and menstrual disturbances can dysregulate the 
balance of bone formation to resorption, leading to poor bone health. Whether improving 
energy status will lead to a more favorable bone balance is unknown. We assessed whether 
the balance of bone formation to resorption during a nutritional intervention were related 
to changes in BMD over 12-months in exercising women (n=29) with exercise-associated 
menstrual disturbances (EAMD). EAMD women were randomly assigned to increase ener-
gy intake (+Calories) or maintain energy intake (Control). Serum markers of bone formation 
(P1NP) and resorption (sCTx), measured pre and post intervention, were used in algorithms 
to estimate bone balance (BB). Net bone formation (+BB) was indicated by BB>1, net bone 
resorption (-BB) was indicated by BB<1. Women were categorized into 4 subgroups: Con-
trol -BB (n=7), Control +BB (n=7), +Calories –BB (n=7), and +Calories +BB (n=8). Cor-
relation determined the relationship between baseline bone turnover and 12-month BMD 
change. Two-way ANOVA was performed on change scores to assess main effects of in-
tervention group (Int; Control vs +Calories) and BB group (BB; -BB vs +BB) and Int*BB 
interaction effects for the changes in BMD and bone turnover variables; simple effects anal-
yses determined location of significant Int*BB interactions, and repeated measures ANOVA 
determined location of pre to post differences for significant main effects of Int group or BB 
group. Baseline bone formation index was positively correlated with 12-month change in 
femoral neck (ρ=0.443, p=0.016) and total hip (ρ=0.426, p=0.021) BMD. Baseline BB was 
correlated with the 12-month change in total hip BMD (ρ=0.390, p=0.037). Lumbar spine 
BMD increased 1.9% from pre to post in +BB group (p=0.029), while -BB group maintained 
lumbar spine BMD. Total hip and femoral neck BMD decreased 1.9% (p=0.003) and 2.5% 
(p<0.001) from pre to post in -BB group, while +BB group maintained BMD at these sites. 
There was a significant interaction effect such that bone balance and bone formation index 
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increased 42% (p=0.028) and 29% (p=0.042), respectively, in the –BB group from pre to 
post. A temporal relationship between baseline BB of formation to resorption and changes in 
BMD was identified in exercising women with menstrual disturbances, demonstrating that 
shifting bone balance in favor of bone formation is likely critical to recovery of BMD in 
exercising women with menstrual disturbances.

Disclosures: Nicole C.A. Strock, None

SUN-731
Volumetric mapping of total, bound and pore water as well as collagen 
protons in cortical bone using 3D ultrashort echo time (UTE) MR imaging 
techniques allows accurate diagnosis of osteopenia and osteoporosis *Ya-Jun 
Ma1, Saeed Jerban1, Zhao Wei1, Zhenyu Cai1, Sarah To1, Hyungseok Jang1, Jiang 
Du1, Eric Chang2. 1UC San Diego, United States, 2VA San Diego, United States

Purpose: To develop 3D ultrashort echo time (UTE) MR imaging techniques to map to-
tal, bound and pore water, and collagen proton densities in cortical bone, and to evaluate the 
techniques’ clinical feasibility in the diagnosis of osteopenia and osteoporosis (OP).Meth-
ods: A 3D UTE Cones sequence with a minimal echo time (TE) of 32 µs was implemented 
on a 3T GE MR750 scanner to measure total water proton density (TWPD) by comparing 
the signal of bone with that of a water phantom. An adiabatic inversion recovery pulse was 
used to invert and null signal from pore water, allowing mapping of bound water proton 
density (BWPD). Pore water proton density (PWPD) was calculated as their difference. 
UTE with magnetization transfer (UTE-MT) modeling was used to indirectly measure the 
macromolecular (mainly collagen) proton fraction (MMF). Macromolecular proton density 
(MMPD) was measured by combining MMF and TWPD. The imaging protocol included: 
1) a PD-weighted UTE sequence (TR=50ms, FA=10°) to measure TWPD in 3.5 min, 2) an 
IR-UTE sequence (TR=100ms, TI=45ms, FA=20°) to measure BWPD in 3.5 min, 3) an ac-
tual flip angle-variable TR (AFI-VTR)-based UTE sequence (AFI: TRs=20/100ms, FA=45°; 
VTR: TRs=20, 80, and 150ms; FA=45°) to measure T1 in 20 min; 4) a UTE-MT sequence 
(MT power=500°, 1000°, and 1500°; frequency offset=2, 5, 10, 20, and 50kHz; FA=7°) to 
measure MMF in 14 min. Other imaging parameters included: field of view (FOV)=14 cm, 
matrix=160×160, slice thickness=5 mm. The protocol was applied to 40 females, including 
young (n=24; 28.0±6.3 years) and old (n=6; 73.7±5.7 years) healthy women, women with 
osteopenia (n=7; 72.7±5.0 years), and women with OP (n=3; 82.1±2.5 years) following IRB 
approval with written informed consent.Results:Fig 1 shows volumetric mapping of total, 
bound, and pore water, as well as collagen proton density for cortical bone of a 35-year-old 
volunteer, a 76-year-old female with osteopenia, and a 57-year-old female with OP. For the 
40 female human subjects imaged, there is a clear difference in total, bound, and pore water 
content, as well as collagen content. There is a high linear correlation between UTE-mea-
sured TWPD (R2 = 0.7891), PWPD (R2 = 0.6486), and MMF (R2 = 0.5519) with DEXA 
T-score.Conclusions: 3D UTE sequences allow fast volumetric mapping of total, bound, and 
pore water, as well as collagen protons in normal and abnormal bone in vivo on a clinical 
scanner. PD mapping can differentiate aging and metabolic bone diseases, including osteo-
penia and OP.

Disclosures: Ya-Jun Ma, None

SUN-732
Association Between the Gut Microbiota , Bone Metabolism and Fracture 
Risk in Japanese Postmenopausal Women *Daiya Ozaki1, Ryohei Kubota1, 
Takuya Maeno2, Mohamed Abdelhakim3, Naoko Hitosugi3. 1Musashiurawa 
Orthopedics and Internal Medicine Clinic, Japan, 2Musashi Pharmacy, Japan, 
3Muse Dermatology and Pain Clinic, Japan

Several studies have suggested that Vitamin K is associated with bone metabolism and 
osteoporosis. Using the Fracture Risk Assessment Tool (FRAX®), which estimates 10-year 
major osteoporotic fracture probabilities from multiple clinical risk factors, FRAX value of 
>15% is considered an indication for treatment initiation in osteoporotic patients in Japan. 
Moreover, the gut is known to play a key role in calcium (Ca) and vitamin D metabolism, 
but the impact of the variation in gut bacterial population on bone health has not been fully 
investigated. Thus, we aimed to investigate the composition of gut microbiota and to deter-
mine its relationship with fracture risk (FRAX) and osteoporosis. Thirty-eight postmeno-
pausal women with an average age of 62.9 years were investigated and their bone mineral 
density (forearm DEXA method), bone markers in the blood [Ca, phosphorus (P), vitamin D, 
vitamin K fraction, ucOC), gut microbiome profiles (16S ribosomal RNA gene sequencing 
method), and FRAX values were analyzed. Participants were asked to fill out a questionnaire 
to obtain fracture history and vitamin K intake. Patients were divided into high and low level 
groups (mean value=23.73%) according to their Bacteroides and other gut microbiota levels. 
Vitamin K level was significantly higher in the high-level Bacteroides group (p=0.007). 
Moreover, the fracture incidence rate was significantly higher in the low-level Bacteroides 
group and their risk ratio of the fracture history was 5.6 times higher. Among the analyzed 
phylum Firmicutes and Actinobacteria, FRAX value was significantly lower in the high-lev-
el groups of Lachnospiraceae, Blautia, and Bifidobacterium (p=0.048, 0.001, 0.047, respec-
tively). However, in the high-level Ruminococcaceae group, FRAX value was significantly 
higher (p=0.026). This study suggested that some gut microbiota, such as Bacteroides, may 
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reduce the fracture risk. Further studies on osteoporosis based on gut microbiota may pro-
vide more evidence for the prevention and treatment of osteoporosis and fracture.

Disclosures: Daiya Ozaki, None

SUN-733
Osteal Macrophage Contributions to Adult Bone Homeostasis and 
Postmenopausal Osteoporosis Bone Pathology *Allison Pettit1, Lena Batoon1, 
Susan Millard1, Andy Wu1, Liza Raggatt1. 1Mater Research Institute - The 
University of Queensland, Australia

Based on our discovery that osteal macrophages (osteomacs) promote bone anabolism, 
we questioned whether osteomacs contribute to, or compensate for, osteoporosis-associat-
ed disruption of bone homeostasis. Siglec-1 is a macrophage-restricted adhesion molecule 
that facilitates cell-cell interactions important in bone marrow homeostasis. We examined 
whether siglec-1-mediated cell interactions underpin osteomac function in bone homeosta-
sis. Siglec-1 haploinsufficiency was associated with a 35% reduction in osteomac frequency 
and a concomitant 27% reduction in osteoblast surface, with no impact on osteoclast surface. 
Siglec-1 null mice had a significant 32% reduction in fractional bone volume at the distal 
femur. These data indicate that disruption of siglec-1-mediated osteomac cell interactions 
causes a low boss mass phenotype. We next established an ovariectomy (OVX)-induced 
model of post-menopausal osteoporosis in 16-week-old C3H/HeJ mice. Significantly re-
duced trabecular bone volume (-46%), thickness (-21%) and number (-23%) as well as sig-
nificantly reduced cortical thickness (-8%) with increased cortical porosity (17.5%) at 4 
weeks post-OVX confirmed the integrity of the osteoporosis model. OVX- and sham-operat-
ed experimental cohorts were compared at weekly intervals across a 4-week post-OVX time 
course. OVX increased osteoclast frequency (2-way ANOVA) on both trabecular (p<0.0001) 
and endocortical bone (p<0.0016) and decreased osteoblast frequency in trabecular bone 
(2-way ANOVA, p<0.0001). While there was no impact on overall osteocyte number, the 
frequency of TRAP expressing osteocytes was increased in cortical bone (p=0.0005), which 
is suggestive of active osteocyte osteolysis, especially when considered in the context of the 
increased cortical porosity. Interestingly, osteomac frequency was increased on trabecular 
and endocortical bone surfaces post-OVX (2-way ANOVA, p<0.0001 for both measures). 
Preliminary assessment of dual F4/80 and TRAP staining indicated elevated frequency of 
TRAP+ vesicles within osteomacs post-OVX, suggesting a role for osteomacs in phagocyto-
sis of extracellular TRAP following osteoclast-mediated bone resorption. These data support 
that osteomacs actively contribute to sustaining bone homeostasis and that their number 
and function are increased after OVX and may compensate for OVX-induced pathogenic 
mechanisms through promoting sustained endocortical osteoblast function and elimination 
of bone resorption byproducts.

Disclosures: Allison Pettit, None

SUN-746
Serum 25 hydroxyvitamin D levels, Trabecular Bone Score and Bone Mineral 
Density in patients with Differentiated Thyroid Cancer and TSH suppression 
therapy. *gonzalo allo miguel1, Sonsoles Guadalix Iglesias2, Cristina Martín-
Arriscado Arroba 3, Federico Hawkins3, Laura Mola Reyes4, Guillermo Martínez 
Díaz-Guerra5. 1Endocrinology Service. 12 de octubre University Hospital, Spain, 
2Endocrinology Service. 12 de Octubre University Hospital, Spain, 3Research 
Institute i+12, University Hospital 12 de Octubre, Complutense University, 
Spain, 4Endocrinology Service. 12 de Octubre Univeristy Hospital, Spain, 
5Endocrinology Service, University Hospital 12 de Octubre, , Spain

Background:It has been reported an increased rate of 25OHD insufficiency and defi-
ciency in patients with differentiated thyroid cancer (DTC). This study evaluates the associ-
ation between different levels of serum 25OHD, and its relation with trabecular bone score 
(TBS) and BMD in patients with DTC and long-term TSH suppression therapy.Material 
and Methods: 134 Caucasian women with total thyroidectomy due to DTC were evaluated 
in this cross-sectional study. Patients had undergone total thyroidectomy with 131I ablation 
when indicated, and were receiving long-term TSH with LT4 (median 10 years; range 2 to 22 
years).BMD was assessed by DXA, (densitometer QDR 4500, Hologic), and TBS applying 
iNsight2.0 software (Med-Imaps, Swiss). Serum 25OHD was measured by enzyme immu-
noassay (Roche Diagnostics). Statistics: Pearson test was performed to evaluate the cor-
relations between serum 25OHD, laboratory parameters, DXA and TBS.A level of α=0.05 
was considered significant in all statistical procedures.Results.107 patients with 25OHD 
30ng/ml were included in the study. Mean age: 64+/-10.8 years. Mean serum 25OHD was 
23.09+/-7.9ng/ml.Mean serum 25OHD according to the categorization of deficiency, insuf-
ficiency and sufficiency groups were: 15.64+/-2.9, 25.27+/-2.7 and 34.7ng/ml, respectively. 
Serum PTH was higher in deficient and insufficient patients (57.65+/-22.6; 45.88+/-19.8 ng/
ml) compared with sufficient patients (47.13+/-16; p=n.s.). BAP was significantly lower in 
the 25OHD sufficiency group (22.14+/-9.7ng/ml) compared with the deficiency and insuf-
ficiency groups (29.5+/-14ng/ml)(p=0.0440). Patients with 25OHD 30 (p<0.01; p=0.01 and 
p<0.01, respectively).TBS was lower in patients with 25OHD deficiency (1.24+/-0.13) com-
pared with patients with insufficiency (1.27+/-0.13; p<0.05) and sufficiency (1.31+/-0.11; 
p<0.01). 25OHD levels were not associated with BMI, cancer stage or accumulative iodine 
radioactive dose.Conclusion. DTC patients with long-term TSH suppression are at high risk 
of 25OHD deficiency and insufficiency. In our study, patients with serum 25OHD >30 ng/

ml show better TBS and BMD, compared with patients with lower values. Based on these, 
we recommend 25(OH)D screening to avoid its deficiency with proper supplementation.

Disclosures: gonzalo allo miguel, None

SUN-747
Periprosthetic Fractures: The Next Osteoporosis Crisis *Neil Binkley1, 
Kristyn Hare1, Diane Krueger1, Gretta Borchardt1, Paul Anderson1. 1University 
of Wisconsin-Madison, United States

Objective:~7 million Americans have a total hip or knee replacement. The number of 
these surgeries is projected to increase ~200% by 2030 when ~2 million will be performed 
annually. Many of these patients have low bone mass preoperatively and total joint arthro-
plasty produces bone loss. Thus, it is not surprising that periprosthetic fractures have been 
reported in up to 18%, 5.5% and 3% of patients after total hip, knee and shoulder arthro-
plasty respectively. Such fractures result in major healthcare cost, morbidity and up to 20% 
mortality, consequences similar to classic osteoporosis-related hip fractures. Despite this, 
these fractures remain under appreciated by the osteoporosis field. The purpose of this report 
is to describe osteoporosis-related demographic data in a population of periprosthetic frac-
ture patients seen by a university based fracture liaison service (FLS).Methods:The medical 
records of all periprosthetic fracture patients seen by one FLS provider (KH) from 12/2016 
to 3/2019 were reviewed. Demographic data and parameters relevant to osteoporosis were 
collected.Results:Data from 49 patients (38 F/11 M) are reported. Their mean (range) age 
and BMI was 73.9 (54-92) years and 30.2 (19-41) kg/m2. Obesity (BMI >= 30 kg/m2) was 
present in 55% (27/49). A fall from standing height caused 84% (41/49) of these fractures, 
the vast majority, (46/49) were femoral. One or more prior fragility fracture(s) had occurred 
in 63% (31) of these patients. Prior DXA scans were available in 19/49; the mean time from 
DXA to fracture was 5.9 years. Osteoporosis had previously been diagnosed in 18 with 15 
receiving pharmacologic treatment. Secondary causes of bone loss were identified in 65% 
(32/49). Many patients reported not supplementing with calcium or vitamin D, 43% (21) 
and 27% (13) respectively. Opportunistic CT data could be obtained at time of fracture in 
13; the mean lumbar HU was 74; 10/13 had a value < 100 consistent with osteoporosis. 
DXA obtained for the FLS visit was available in 16; low BMD (T-score <-1.1) was present 
in 12.Conclusion:Periprosthetic fractures share characteristics with other fragility fractures; 
specifically, they are usually due to falls, the majority of patients are female, secondary 
causes of bone loss are common and bone mass, when measured, is low. Thus, periprosthetic 
fractures are almost certainly “osteoporosis-related.” Increased identification and treatment 
of osteoporosis in joint arthroplasty patients is necessary.

Disclosures: Neil Binkley, None

SUN-748
The relationship between menstrual disorders and bone metabolic markers 
in young female athletes. *Ko Chiba1, Yusaku Isobe2, Narihiro Okazaki2, 
Naoko Murakami2, Michio Kitajima2, Makoto Osaki2, Kiyonori Miura2, Yuriko 
Kitajima3. 1Nagasaki University Graduate School of Biomedical Science, 
Japan, 2Nagasaki University Graduate School of Biomedical Sciences, Japan, 
3Department of Obstetrics and Gynecology Nagasaki University School of 
Medicine, Japan

Young female athletes, especially long-distance runners and rhythmic gymnasts, fre-
quently have dietary restriction for better performance. However, it may cause hypotha-
lamic amenorrhea, estrogen deprivation and disturbances in bone metabolism. The purpose 
of this study is to investigate the relationship between menstrual disorders and bone meta-
bolic markers, leptin, and pentosidine.Twenty-two female athletes (Athletes group: middle 
and long-distance runners and rhythmic gymnasts, ages 15-23) and 33 female non-athletes 
(Control group, ages 15-23) were participated in this study. A questionnaire survey was per-
formed to investigate the menstrual history. Blood examination including CBC, calcium, 
phosphorus, bone metabolic markers (TRACP-5b and P1NP), 25-OH vitamin D, leptin, pen-
tosidine was performed and compared them between two groups.86.4% of female athletes 
had abnormal menstruation. On the other hand, significantly less subjects (12.1%) in control 
group showed abnormal menstruation (p<0.01). No significant difference in blood calcium 
(9.55 vs. 9.58mg/dL) and phosphorus (4.1 vs. 3.8mg/dL) were found between two groups. 
Athletes had significantly higher TRACP-5b (633.7 vs. 384.6mIU/dL, p<0.01), P1NP (103.2 
vs. 71.2μg/L, p<0.05), and 25-OH vitamin D (24.4 vs. 15.8ng/mL, p<0.0001). However, 
athletes had significantly lower leptin (9.1 vs. 21.5ng /mL, p<0.0001) and higher pentosidine 
(26.6 vs. 19.3 pmol/mL, p<0.01), the marker of bone quality deterioration.In young female 
athletes with abnormal menstruation, bone resorption seems to increase and bone quality 
may deteriorate. Persistent menstrual disturbances in these populations may have impact on 
long-term born health.

Disclosures: Ko Chiba, None
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SUN-749
The effect of thyroid stimulating hormone suppressive therapy after 
thyroidectomy on postoperative bone health *Donghee Kwak1, Jane Ha1, Jong 
Woong Park1, Yeongkeun Kwon1, Yousun Won2. 1Korea University College of 
Medicine, Republic of Korea, 2Soonchunhyang University College of Medicine, 
Republic of Korea

Purpose: The appropriate treatment of postoperative osteoporosis is critical for the suc-
cessful management for patients undergoing TSH suppressive therapy after thyroidectomy. 
However, previous studies showed differential effects of TSH suppressive therapy on post-
operative bone density. We conducted a systematic review and meta-analysis of existing 
studies (1) to identify the effect of thyroidectomy with or without TSH suppression therapy 
on postoperative bone density and (2) differentiate the effect of extent and duration of TSH 
suppressive therapy on bone density in patients undergoing thyroidectomy.Methods: Rele-
vant studies published before February 15, 2019, were selected by searching MEDLINE, 
EMBASE, and Cochrane Library. We included studies which provided the data for bone 
density in patients undergoing thyroidectomy with or without TSH suppressive therapy. Of 
126 potentially relevant studies, 41 met the inclusion criteria. Data were combined by means 
of a fixed-effects model or random-effects model.Results: TSH suppressive therapy showed 
detrimental effect for postoperative bone density in postmenopausal women (SMD, -0.34; 
95% CI, -0.58 to -0.11, I2=76.4%), while no significant effect in premenopausal women and 
men. The subgroup with long term follow-up (> 10 years) presented significant decrease 
of bone density in both premenopausal and postmenopausal women. In subgroup analyses 
considering two factors simultaneously [TSH level (<0.1 mlU/L or 0.1-0.44 mlU/L or >= 
0.45 mlU/L), and follow-up time (< 10 years or >= 10 years)], detrimental effect for bone 
density was identified in 2 subgroups; 1) postmenopausal women with TSH level 0.1-0.44 
mlU/L and < 10 years follow up after thyroidectomy, 2) >= 10 years follow up studies 
after thyroidectomy regardless of sex or TSH suppression.Conclusions: These findings do 
not support the detrimental effect of TSH suppressive therapy after thyroidectomy in men, 
premenopausal women, and postmenopausal women except for the subgroups above men-
tioned. The risk and benefit of TSH suppressive therapy for postoperative bone health should 
be newly assessed by healthcare professionals based on the results of current meta-analyses.

Disclosures: Donghee Kwak, None

SUN-750
An analysis of the pathogenesis of bone fragility in patients with liver 
cirrhosis: Measurement of bone microstructure with HR-pQCT *Narihiro 
Okazaki1, Ko Chiba1, Makoto Era1, Kiyoshi Sada1, Makoto Osaki1, Tomoyuki 
Suehiro2. 1Department of Orthopaedic Surgery, Nagasaki University Hospital, 
Japan, 2Department of Gastroenterology and Hepatology, National Hospital 
Organization Nagasaki Medical Center, Japan

ObjectiveChronic liver disease is known to cause secondary osteoporosis. It is said 
that accelerated bone resorption due to decreased calcium absorption and decreased bone 
formation due to hypoalbuminemia occur in patients with liver cirrhosis.Patients with liv-
er cirrhosis often have thrombocytopenia or a coagulation abnormality as well, and they 
have difficulty undergoing an invasive examination such as a bone biopsy, which is why the 
changes in bone microstructure in patients with liver cirrhosis remains unclear. High-resolu-
tion peripheral quantitative computed tomography (HR-pQCT) allows non-invasive obser-
vation of bone microstructure. The aim of the current study was to observe changes in bone 
microstructure in patients with liver cirrhosis using HR-pQCT.MethodsThe subjects were 29 
male patients with liver cirrhosis (LC group) and 29 healthy individuals (NOR group). The 
mean age was 65.3 years in the LC group and 60.9 years in the NOR group.The distal radi-
us and distal tibia were scanned using HR-pQCT (Xtreme II, Scanco Medical, Brütisellen, 
Switzerland), and bone microstructure parameters were compared between the LC group 
and the NOR group.The following parameters were measured: cortical volumetric bone 
mineral density (Ct.vBMD), cortical thickness (Ct.Th), cortical porosity (Ct.Po), trabecular 
volumetric bone mineral density (Tb.vBMD), trabecular bone volume fraction (BV/TV), 
trabecular thickness (Tb.Th), trabecular number (Tb.N), and trabecular separation (Tb.Sp).
ResultsAt both sites, Ct.vBMD was lower in the LC group than in the NOR group (834.3 and 
874.9 mg/cm3 at the radius, p<0.05; 814.7 and 882.9 mg/cm3 at the tibia, p<0.001). Similar-
ly, Ct.Th was lower in the LC group (0.91 and 1.06 mm at the radius, p<0.01; 1.33 and 1.56 
mm at the tibia, p<0.01). Ct.Po at the tibia was incensed in the LC group (4.9 and 3.4% p 
<0.01).There were no significant differences in trabecular bone parameters between the two 
groups.ConclusionMale patients with liver cirrhosis had decreased cortical BMD, thinner 
cortices and greater cortical porosity compared to healthy individuals. The pathogenesis of 
bone fragility in patients with liver cirrhosis may involve the degradation of cortical bone.

Disclosures: Narihiro Okazaki, None

SUN-751
Periodontal Disease and Mandibular Bone Mass in Postmenopausal Women 
with HIV *Jayesh Shah1, Michael Yin1, Suliman Salman2, Karolina Kister, 2, 
Sunil Wadhwa2, Christian Vivar Ramon3. 1Columbia University Irving Medical 
Center, United States, 2Columbia University College of Dental Medicine, United 
States, 3Columbia University Irving Medial Center, United States

Objectives:. Currently in the United States, half of adults with HIV infection are over 
the age of 50. HIV infection and antiretroviral therapy (ART) are recognized to have neg-
ative skeletal effects, resulting in higher prevalence of osteoporosis and incidence of frac-
tures, especially in older postmenopausal women. Periodontal disease is also recognized to 
be more prevalent in HIV. Whether mandibular bone mass or microarchitecture is affect-
ed either by periodontal disease or systemic bone loss associated with HIV is not known. 
Therefore, the goal of this study is to examine periodontal disease and mandibular bone 
density in postmenopausal women with and without HIV Methods: Postmenopausal women 
with HIV (N=17) and without HIV (N=6) were recruited from HIV and dental clinics in an 
urban medical center. Women with HIV were on ART with virological suppression . Each 
participant received a full mouth dental examination and a High Resolution Cone Beam CT 
of mandible (Planmeca ProMax 3D Classic). The number of teeth, bleeding on probing, 
and status of periodontal disease (none, moderate or severe) were assessed. Bone Volume 
(BV)/Total Volume (TV) of trabecular bone between the canine and mandibular first premo-
lar below root apices (mandibular basal bone) was measured by Bone J software.Results: 
Mean age was 56+6 years with the following race/ethnicity: 65% African American, 20% 
Latina, and 5% White. Women with HIV did not differ in current smoking or numbers of 
teeth from uninfected controls. There was a trend towards greater prevalence of periodontal 
disease in women with HIV than controls (88% vs 50%, p=0.053), especially with severe 
periodontal disease (47% vs 0%). Women with HIV also had greater numbers of bleeding 
sites (39+7 vs 4+3, p=0.018) and percentage of bleeding sites (34.1+5.8% vs 7.5+6.9%, p 
=0.031) than controls. However, BV/TV did not differ between women with HIV and con-
trols (0.54+0.02% vs 0.53+0.03%, p =0.95). Conclusions: Prevalence of periodontal disease 
was greater in postmenopausal women with HIV than uninfected controls, with over 80% 
having moderate-severe periodontal disease and clinical manifestations of active disease 
such as bleeding on probing. However, trabecular bone mass of the mandible did not differ 
by HIV status. Mandibular bone mass does not appear to be affected either by local peri-
odontall inflammation or systemic inflammation associated with HIV infection.

Disclosures: Jayesh Shah, None

SUN-752
Altered bone strength and cortical bone parameters in young women 
with long-duration type 1 diabetes *Daniel Novak1, Gun Forsander1, Eva 
Kristiansen1, Anna Svedlund1, Diana Swolin-Eide1, Per Magnusson2. 1Department 
of Pediatrics, University of Gothenburg, Sweden, 2Clinical Chemistry, Linköping 
University, Sweden

Background: Type 1 diabetes (T1D) is increasing worldwide and fractures are common.
Objective: To investigate bone health in young females with long-duration T1D in relation 
to matched controls.Subjects: Twenty-three Swedish females, aged 19.2–27.9 years, with 
a T1D duration of ≥10 years were recruited from the Swedish National Diabetes Regis-
try (NDR). An age-, gender- and geography-matched control group of healthy women was 
recruited.Methods: Bone mass were assessed by dual-energy X-ray absorptiometry and 
peripheral quantitative computed tomography (pQCT). Data was retrieved from both the 
NDR and Swedish Pediatric Diabetes Quality Registries (SWEDIABKIDS). A questionnaire 
regarding fractures and degree of physical activity was used.Results: T1D individuals had 
an average diabetes duration of 18.9 years and long-term suboptimal metabolic control. T1D 
individuals were shorter and had reduced lean mass but higher fat mass, although body mass 
index (BMI) was comparable. As demonstrated by pQCT, controls had more muscle area 
(P=0.0045) and a lower fat/muscle ratio (P=0.012). No differences were found for physical 
activity; fractures; or total, lumbar spine or femur areal bone mineral density (BMD). The 
bone strength index of cortical bone was lower amongst females with T1D. No differences 
were observed for trabecular density, cortical area, cortical thickness, or endosteal or perios-
teal circumferences; however, a higher cortical density (P=0.02) was observed for the T1D 
group.Conclusions: Long-term consequences of T1D in young females include changed 
body composition, decreased bone strength and altered cortical bone parameters. These fac-
tors contribute to the health burden, which warrants further attention towards improving 
bone health in patients with T1D.

Disclosures: Daniel Novak, None

SUN-753
Serum cross-linked carboxy-terminal telopeptide of type1 collagen(1CTP) 
is associated with interleukin(IL)-6 in a cohort of Japanese patients with 
diabetes mellitus *Nobuyuki Tai1, Reiko Watanabe1, Daisuke Inoue1. 1Teikyo 
University School of Medicine, Japan

Background: Aging is associated with chronic low-grade inflammation termed “inflam-
maging,” which is largely derived from SASP (senescence-associated secretory phenotype). 
Diabetes is associated with higher overall mortality and has been proposed to accelerate 
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aging itself. And osteoporosis and atherosclerotic cardiovascular diseases are epidemiologi-
cally associated with each other and etiologically linked to both diabetes and inflammaging. 
We previously reported that 1CTP, an MMP-dependent type 1 collagen marker, was strongly 
correlated with NT-proBNP and LV ejection fraction in a cohort of male subjects undergoing 
cardioangiography. Moreover, 1CTP was found to be one of the strongest predictors of mor-
tality among bone turnover markers (BTMs) and other metabolic indices. Because MMPs 
lie downstream of inflammatory factors, inflammaging may cause increased production of 
1CTP.Aim: To test a hypothesis that 1CTP may be a marker of inflammaging.Methods: The 
study design was a cross-sectional study. We recruited 172 participants ( 131 males and 41 
females) with type 1 and 2 diabetes mellitus. Those taking anti-osteoporotic drugs or gluco-
corticoids and those with eGFR less than 30 ml/min/1.73m2 were excluded. Bone turnover 
markers (1CTP, TRACP-5b, NTX, osteocalcin), inflammation markers (IL-6, hsCRP, se-
rum amyloid A: SAA) and NT-proBNP were measured.Results: Mean age was 64.6+/-11.7 
years. Key data at baseline were as follows: HbA1c 7.0+/-0.9 %, 1CTP 4.5+/-2.2 ng/ml, 
SAA 9.9+/-20.1 μg/ml, IL-6 3.87+/-3.65 pg/ml, hsCRP 1622+/-3757 μg/ml1, NT-proBNP 
156+/-298 pg/ml, eGFR73.7+/-21.4 ml/min/.1.73m2. There was statistically significant 
positive correlation between 1CTP and inflammation biomarkers; IL-6(r=0.425,p<0.001), 
hsCRP(r=0.332,p<0.001) and SAA(r=0.149,p=0.035). We also observed a positive cor-
relation of IL-6 with osteocalcin (r=0.161,p=0.025) but not with any other BTMs. 1CTP 
was significantly correlated with age (r=0.182,p<0.012), NT-proBNP (r= 0.355,p<0.001), 
urine albumin to creatinine ratio (r=-0.240,p=0.001), serum albumin (r=-0.295,p<0.001) and 
past history of ischemic heart disease (r=0.252,p=0.001). Multiple linear regression analy-
sis showed that IL-6 was an independent predictor of 1CTP after adjusted for NT-proBNP, 
eGFR, HbA1c, other BTMs and past history of stroke or ischemic heart disease. Conclusion: 
1CTP may be a marker of inflammaging derived from SASP in diabetic patients.

Disclosures: Nobuyuki Tai, None

SUN-754
Efficacy and safety of three-year treatment with denosumab in post-kidney 
transplantation recipients *Yasumasa Yoshino1, Chika Fujisawa-Tanaka1, 
Atsushi Suzuki1, Izumi Hiratsuka2, Megumi Shibata3, Taihei Ito4, Takashi 
Kenmochi4, Hitomi Sasaki5, Mamoru Kusaka5, Ryoichi Shiroki5, Kiyotaka 
Hoshinaga5, Midori Hasegawa6, Yukio Yuzawa6. 1Department of Endocrinology 
and Metabolism, Fujita Health University School of Medicine, Japan, 2Department 
of Endocrinology and Metabolism, Department of Nephrology, Fujita Health 
University School of Medicine, Japan, 3Department of Endocrinology and 
Metabolism, 1Department of Endocrinology and Metabolism, 2Department 
of Organ Transplant Surgery, 3Department of Urology, 4Department of 
Nephrology, Fujita Health University School of Medicine, Japan, 4Department of 
Organ Transplant Surgery, Fujita Health University School of Medicine, Japan, 
5Department of Urology, Fujita Health University School of Medicine, Japan, 
6Department of Nephrology, Fujita Health University School of Medicine, Japan

Objective: Post kidney transplantation (KTx) patients are known to have high fracture 
risk especially during first year after KTx mainly due to immunosuppression therapy such as 
glucocorticoid. Bisphosphonate is a first-line drug for glucocorticoid-induced osteoporosis. 
However, due to possible adverse side effect on kidney function, post-KTx patients are apt 
to hesitate to take bisphosphonate. Anti-RANKL antibody denosumab has strong inhibitory 
effects on bone resorption, but its efficacy and safety after KTx is still uncertain. In the pres-
ent study, we explored the efficacy and safety of denosumab during three years after KTx, 
when we treated the patients with denosumab for one year after KTx.Material and Methods: 
This study was performed in Fujita Health University Hospital, and post-KTx patients were 
recruited (n=39, M/F=24/15, age 50 ± 13 years old) from 2014 to 2016. Denosumab was 
administrated every 6 months during first year after KTx in 31 cases regardless of bone 
mineral density (BMD) at KTx. Other 8 cases who were not met to the criteria of glucocor-
ticoid-induce osteoporosis would not like to take any anti-osteoporosis medicine (Control). 
The patients in denosumab-treated (Dmab) group also took 0.25-1.00 µg /day of alfacalcidol 
or 400 IU/day of cholecalciferol. In 4 cases of Dmab group, we treated them with Dmab for 
3 years because of high risk of fracture.Result: The new clinical bone fracture was found in 2 
case in Dmab group, while no patient had any fracture in control group. Each 1 case in both 
groups became dialysis re-introduction. The number of clinical events was not different be-
tween both groups. The serum creatinine levels in Dmab and control group were a tendency 
to rise both groups, but were not different between both groups after KTx.Conclusion: The 
treatment with denosumab would be tolerable and effective in post KTx patients.

Disclosures: Yasumasa Yoshino, None

SUN-782
Incidence of Atypical Fractures in the South-East-Asian population *Linsey 
Gani1, Natasha Anthony1, LeRoy Chong1, Thomas King1. 1Changi General 
Hospital, Singapore

Background : Atypical fractures have been reported in both bisphosphonate naïve and 
exposed patients. With higher rates reported post prolonged exposure to bisphosphonates, 
and in those of Asian descent. In this study, we seek to assess the incidence of atypical frac-
ture in our South East Asian population in the Eastern region of Singapore. Methods : Retro-
spective data analysis of all sub-trochanteric or femur fragility fractures that were admitted 

to the Changi General Hospital , Singapore in the year of 2015. Fractures were deemed to be 
atypical fracture if they fulfil ASBMR 2013 taskforce major criteria. Further demographic 
and clinical data were collected to assess differences between patients who presented with 
atypical fractures vs those without atypical fractures. This study has been approved by in-
stitutional ethics board Results : There were in total 566 hip , subtrochanteric and femur 
fragility fractures that were admitted in 2015. Of these, 73 were subtrochanteric and femur 
fractures. 12 (16.4%) of the subtrochanteric and femur fractures fulfilled the ASBMR 2013 
major criteria for the atypical fractures. There were no significant differences in age, gender, 
incidence of diabetes, charlston comorbidity score, kidney function and steroid exposure 
in those with and without atypical fractures. However there were a higher proportion of 
bisphosphonate use ( 50.0% vs 11.1% , p =0.002 ) in patients with atypical fracture. Average 
length of use in patients with atypical fractures were 60 months compared to 17 months in 
the typical fracture patients. Time to fracture healing were 3.8 months vs 3.1 months for 
atypical and typical fractures respectively. Conclusion : In our South East Asian population 
, incidence of atypical fractures were associated with prolonged exposure bisphosphonates. 
Further studies are needed to identify patients who are at higher risk of atypical fractures.

Disclosures: Linsey Gani, None

SUN-783
Preventing Periodontitis or controlling its Progression Dramatically 
Reduces the Development of Bisphosphonate-related Osteonecrosis of the 
Jaw in Rice Rats (Oryzomys palustris) *Evelyn Castillo1, Jonathan Messer1, 
Jessica Jiron1, Indraneel Bhattacharyya1, Donald Kimmel1, Jose Aguiire1, abel 
abraham2. 1University of Florida, United States, 2University of South Florida, 
United States

 Bisphosphonates-related Osteonecrosis of the Jaw (BRONJ) is a potentially severe 
adverse event in patients taking potent anti-resorptives [pARS; e.g., zoledronic acid (ZOL)]. 
It is characterized by exposed necrotic bone in the maxillofacial region that has persisted for 
more than eight weeks. Local risk factors associated with BRONJ include tooth extraction 
and pre- or co-existing orodental infection/inflammation [e.g. periodontitis (PD)]. Rice rats 
eating standard rat chow (STD) with 17% insoluble fiber develop a high prevalence of a 
food impaction-induced localized PD, and when given oncologic doses of ZOL, develop 
BRONJ. We hypothesized that 1) preventing localized PD by feeding the rats a diet in which 
the insoluble fiber is replaced by high levels of soluble fiber [7.5% inulin and 10% fruc-
to-oligosaccharides] to minimize food impaction and inflammation of periodontal tissues, 
or 2) controlling the progression of PD by performing biweekly mechanical oral cleaning 
of localized PD lesions, will reduce BRONJ prevalence. 4 wk-old male rice rats were ran-
domized into five groups (N=15): 1) standard (STD) diet+vehicle (STD+VEH; saline IV 
q4wks); 2) STD+ZOL (80µg/kg IV q4wks); 3) STD+ZOL+biweekly cleaning (STD+ZOL+-
CL); 4) HSF+VEH; 5) HSF+ZOL. Previous gross analysis showed that 1) HSF+VEH and 
HSF+ZOL rats did not develop PD lesions or BRONJ, and 2) STD+ZOL+CL rats had sig-
nificantly smaller and less severe PD lesions and less BRONJ compared to STD+ZOL rats 
(P=0.004). Here we present the histopathologic analyses and found that STD+VEH had 
significantly greater alveolar bone loss (P<0.05) compared to HSF+VEH rats. Furthermore, 
the histopathologic analysis confirmed a BRONJ prevalence of 50% and 8% in STD+ZOL 
and STD+ZOL+CL rats, respectively. No rats from the STD+VEH, HSF+VEH, and HS-
F+ZOL groups had histopathologic BRONJ. BRONJ lesions of STD+ZOL rat lesions had 
a significantly higher percentage of empty osteocyte lacunae and greater number of osteo-
clasts on alveolar bone surfaces compared to STD+VEH and STD+ZOL+CL PD lesions 
(P<0.05). These data suggest that: 1) dietary modification using the HSF diet is a practical 
approach to prevent/ameliorate the development of localized PD in rice rats; 2) preventing 
localized PD using the HSF diet dramatically decreases BRONJ incidence in ZOL-treated 
rats; and 3) periodic cleaning of localized PD lesions reduces the development of BRONJ 
in ZOL-treated rats.

Disclosures: Evelyn Castillo, None

SUN-784
Longitudinal Effects of Combined Bone Anabolic Interventions on 
Ovariectomised Mice *Bryant Roberts1, Hector Arrendondo Carrera1, Sahand 
Zanjani Pour1, Maya Boudiffa1, Alison Gartland1, Ning Wang1, Enrico Dall’Ara1. 
1University of Sheffield, United Kingdom

Combined treatment with parathyroid hormone (PTH(1-34)) and mechanical loading is 
a promising strategy to increase bone mass given previously shown synergistic benefits to 
bone morphometry [1]. However, it is still not known if and how combined treatments im-
prove the bone properties in a preclinical murine model of oestrogen-deficiency related bone 
loss. The aim of this study was to determine the longitudinal effects of PTH(1-34) treatment 
alone and in combination with mechanical loading on the morphometric and densitometric 
properties of the tibia of ovariectomized mice. 18 female C57BL/6 mice were ovariecto-
mized at 14-weeks old and randomized into three groups (n=6/group): one group was treated 
with PTH(1-34) injections 5 days/week (100 µg/kg/day) during weeks 18-22 (PTH)[2]; one 
group was subjected to compression of the right tibia up to 12N at weeks 19 and 21 (40 
cycles/day, 3 days/week) (ML); one group underwent both interventions (PTH+ML). All 
treatments were withdrawn after week 22 of age. The right tibia of each mouse was in vivo 
microCT-scanned (10µm3/voxel) every two weeks from week 14 until week 24 of age. Bone 
morphometry in trabecular metaphysis and cortical midshaft, and BMC in 10 regions of 
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interest along 80% of the tibia length, were measured [2]. Between-group differences were 
evaluated (ANCOVA, adjusted for baseline properties and post hoc pairwise comparisons 
with Bonferroni correction; statistical significance α= 0.05). In ML and PTH+ML groups, 
trabecular bone volume fraction was significantly higher than in the PTH group at week 22 
(up to +38-60%, p< 0.05, Fig 1, top) and was higher in ML than PTH+ML (+16%). Cor-
tical thickness was higher in PTH+ML group than PTH group (weeks 22-24: up to +16%, 
Fig 1, top). At week 22, in the tibia mid-shaft increases in BMC were significantly higher 
(up to +16%) in ML and PTH+ML groups than PTH group (Fig 1, bottom).In conclusion, 
this study shows that combined pharmacological and mechanical treatments have additive 
benefits to tibia cortical bone properties in this oestrogen-deficiency bone loss mouse model, 
whereas PTH(1-34) alone limits the osteogenic benefit of mechanical loading on trabecular 
morphometry. It should be noted that ML group showed higher BMD in the diaphyseal 
region, which is subjected to higher stresses due to biomechanical loading. Finite element 
analyses are currently on going in order to estimate the potential enhancement in bone me-
chanical properties of the treated tibiae.

Disclosures: Bryant Roberts, None

SUN-785
Assessment of the effects of sequential treatment after discontinuing 
denosumab in 64 patients with postmenopausal osteoporosis *Kosuke Ebina1, 
Akira Miyama1, Makoto Hirao1, Hideki Yoshikawa1, Jun Hashimoto2, Masafumi 
Kashii3, Hiroyuki Nakaya4, Koichiro Takahi4, Shigeyoshi Tsuji5, Hideki Tsuboi6. 
1Osaka University, Graduate School of Medicine, Japan, 2National Hospital 
Organization, Osaka Minami Medical Center, Japan, 3Toyonaka Municipal 
Hospital, Japan, 4Toneyama National Hospital, Japan, 5National Hospital 
Organization Osaka Minami Medical Center, Japan, 6Osaka Rosai Hospital, 
Japan

PurposeSubstantial bone loss and vertebral fracture risk is reported after discontinuing 
denosumab (DMAb) in randomized control trial. The aim of this multicenter, observation-
al study was to clarify the effects of sequential treatment after discontinuing DMAb in a 
real-world setting.MethodsPostmenopausal osteoporosis patients who discontinued DMAb 
(patients’ preference 14.1%, adverse events 12.5%, inefficacy 12.5%, dental care 7.8%, and 

other nontoxic reasons 53.1%) [n = 64; mean age 73.0 years; lumbar spine (LS) T score 
−2.6, Total Hip (TH) T score −2.0: prior vertebral fracture 51.6%, DMAb treated number 
2.7 times] were allocated to either the (1) selective estrogen receptor modulator (SERM) 
group (group S; n = 17), (2) weekly or monthly bisphosphonates (BPs) group (group B; 
n=35) [(alendronate (n = 14), risedronate (n = 10), ibandronate (n=6), and minodronate (n = 
5)], or (3) zoledronate group (group Z; n = 12), based on each physicians’ decision (active 
vitamin D, alfacalcidol or eldecalcitol was combined with 90.6% of the patients). Changes in 
bone mineral density (BMD) by dual energy x-ray absorptiometry and serum bone turnover 
markers, as well as clinical fracture incidence were monitored. ResultsBMD of one year 
before discontinuation of DMAb was set as a baseline value. Change of BMD at final DMAb 
administration and one year after DMAb discontinuation were as follows (mean ± standard 
deviation). LS: group S (0.7±6.7→-1.1±7.2%), group B (1.2±7.5→2.2±7.1%), and group Z 
(0.6±6.3→2.3±12.9%)/TH: group S (0.3±3.3→-3.3±5.9%), group B (0.9±3.2→0.6±3.9%), 
and group Z (1.4±3.9→2.0±5.5%). Both LS and TH BMD tend to decrease in group S, 
while LS BMD tend to increase in group B, and both LS and TH BMD tend to increase in 
group Z. The value of bone resorption marker TRACP-5b (reference range: 120-420 mU/
dl) at final DMAb administration and one year after DMAb discontinuation were as follows. 
group S (193.0±111.8→395.9±209.8), group B (234.9±291.8→313.8±214.9), and group Z 
(252.1±101.9→382.6±110.8). Clinical fracture incidence during 1 year after DMAb discon-
tinuation were as follows. Vertebral/non-vertebral fracture: group S (17.6/0.0%), group B 
(2.9/2.9%), and group Z (0.0/0.0%). ConclusionsAfter DMAb discontinuation, switching to 
BPs, especially ZLN in combination with active vitamin D may provide useful treatment op-
tion in maintaining BMD and preventing clinical fracture compared to switching to SERM.

Disclosures: Kosuke Ebina, Ono Pharmaceutical, Grant/Research Support, Chugai, 
Grant/Research Support, Eli Lilly, Speakers’ Bureau, Astellas, Speakers’ Bureau, Daiichi 
Sankyo, Speakers’ Bureau, Eisai, Grant/Research Support, Asahi-Kasei, Speakers’ Bureau

SUN-786
The Effect of Thiazide Exposure in Preventing Osteoporotic Fractures: 
A Single Center Review *Jace Erwin1, Alexandra Brown1, Michael Tilley2. 
1University of Kansas Medical Center, United States, 2University of Kansas 
Department of Orthopedic Surgery, United States

Osteoporosis is a global problem with increasing burden due to an ageing population. 
As a chronic disease of the bone, osteoporosis can be a catalyst for disability, loss of inde-
pendence, and early mortality. In recent history, thiazide diuretics have received attention 
as an antihypertensive treatment with the potential to preserve bone mass and reduce oste-
oporotic fractures. Many have speculated that thiazides may be useful in preventing bone 
loss due to various mechanisms, however sufficient evidence does not exist to support a 
prolonged benefit with respect to bone protection. The purpose of this study was to add to 
existing literature and help determine if thiazide exposure, compared to lisinopril, reduces 
fragility fracture in the setting of osteoporosis.Methods: Patients (pts) treated at a university 
medical center were retrospectively identified. Inclusion criteria selected pts with ICD codes 
for osteoporosis/-penia who were exposed to a thiazide diuretic or lisinopril. Medication 
exposure was determined by Surescripts record of claimed or filled. Pts were followed to de-
termine the risk of developing a commonly accepted osteoporotic fracture of the pelvis, hip, 
spine, or wrist identified by ICD coding. Pts with a history of bone, cartilage, lung, breast, 
and prostate cancer were excluded. Chi-square and multiple logistic regression were per-
formed to compare the risk of fracture following medication exposure.Results: Analysis was 
performed on 5,080 pts (4,256=female) with mean age of 71 yrs. Of those, 40.3% (n=2046) 
were exposed to a thiazide diuretic (T) only and 59.7% (n=3034) were exposed to lisinopril 
(L) only; 6.99% (n=355) experienced a fracture. On chi-square analysis, fracture rate was 
not shown to be significantly different between groups (T=6.65% vs L=7.22%, p=0.43). 
Additional analysis using multiple logistic regression was performed modeling medication 
exposure, age, sex, race, and tobacco exposure against fracture. No statistical significance 
was found for medication exposure (p=0.5).Conclusion: Fracture rate was similar in those 
exposed to either a thiazide diuretic or lisinopril. When accounting for age, sex, race, and 
exposure to tobacco smoke, no statistical significance was seen for medication exposure. 
Results of this study fail to conclude that thiazide exposure reduces osteoporotic fractures. 
Despite insignificant results, this study adds to current literature and may influence future 
hypothesis generating research.

Disclosures: Jace Erwin, None
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SUN-787
A Real-World Study of the Patient Experience of Osteoporosis Following 
Treatment with Abaloparatide *Deborah T. Gold1, Rich Weiss2, Yamei Wang2, 
Setareh Williams2, Jenna Roberts3, Tom Bailey3. 1Duke University Medical 
Center, United States, 2Radius Health, Inc., United States, 3Adelphi Real World, 
United Kingdom

Background: In addition to clinical outcomes typically reported in randomized con-
trolled trials, real-world patient (pt) experience with osteoporosis (OP) is critical for evalu-
ating disease management. Poor treatment adherence is often cited as a significant problem 
in OP, resulting in reduced therapeutic benefit. This is the first study to describe the experi-
ence of pts who have initiated treatment with abaloparatide (ABL) injectionMethods: Re-
sults are from a US multicenter, combined retrospective chart review and pt questionnaire. 
Post-menopausal women with a physician-confirmed diagnosis of OP and at high-risk for 
fracture were included in the study. Pts had to be on ABL for ≥1 month prior to enrollment. 
Pt-reported data were collected at a single time point by questionnaire. 8 secondary care 
sites in the US participated, and interim results on 70 pts from two centers are reported 
hereResults: Mean age was 67.5 (±7.47) years. The majority of pts were satisfied with the 
regimen (71% reported a score of 5 “completely satisfied” on a 5-point scale), especially 
with its ability to allow for daily activities (91%) and convenience of fitting in with their 
daily schedule (89%). 96% of pts found ABL to be easy and convenient to store, an attribute 
that the majority (86%) felt to be very important when it comes to their OP medication. 81% 
“strongly agree” (7 on a 7-point scale) that their clinician keeps them informed about new 
treatment options, and all noted that their clinician explained the use of medication very 
well. All 70 pts felt that they received adequate support. All reported taking the medication 
as directed, by injection in the lower abdomen. Pts were satisfied with the needle size (95%), 
and 96% reported never deliberately missing a dose. Although 51% noted no impact of OP 
on their lifestyle, 37% reported being less active, 41% reported an increased fear of falls, 
and 24% expressed concerns about loss of independence. 70% noted that their healthcare 
team understands how OP impacts their livesConclusions: The positive pt experience with 
ABL reported here may reflect a high level of support provided by the prescriber and oppor-
tunities for shared decision making. Results provide evidence that pt education and support 
can lead to enhanced satisfaction and potentially drive high treatment adherence. Data from 
additional centers participating in this study will further improve our understanding of ABL 
real-world use and pt perception of treatment

Disclosures: Deborah T. Gold, Eli Lilly, Amgen, Radius, Consultant

SUN-788
Predicting the Intervention Threshold for Initiating Osteoporosis Treatment 
among Post-Menopausal Women in China: A Cost-Effectiveness Analysis 
Based on Real-World Data *Lijia Cui1, Tianhua He1, Weibo Xia1. 1Peking 
Union Medical College Hospital, Department of Endocrinology, China

Summary: This study built a micro-simulation Markov model to determine the treat-
ment threshold of osteoporosis in post-menopausal women in Mainland China. Treatment 
with zoledronate is cost-effective when FRAX-based (Fracture risk assessment tool) fracture 
probability is over 0.07.Introduction: The purpose of this study is to estimate FRAX-based 
fracture probabilities in Mainland China using real-world data, at which intervention could 
be cost-effective.Methods: We developed a micro-simulation Markov model to capture oste-
oporosis states and relevant morbidities including hip fracture, vertebral fracture, and wrist 
fracture. Baseline characteristics including incidences of osteoporosis and distribution of 
risk factors were derived from the Peking Vertebral Fracture study, the largest prospective 
cohort study of postmenopausal women in Mainland China [1]. We projected incidences 
of fractures and deaths by age groups under two treatment scenarios: 1) no treatment, and 
2) zoledronate. We also projected total quality-adjusted life-years (QALY) and total costs 
including fracture management and osteoporosis drugs for cost-effectiveness analysis. 
Cost-effective intervention thresholds were calculated based on the Chinese FRAX mod-
el.Results: Treatment with zoledronate was cost-effective when the 10-year probability of 
major osteoporotic fracture based on FRAX was above 0.07 (Fig. 1). The FRAX threshold 
increased by age from 51 to 65 years old, and decreased in elder age groups, ranging from 
0.040 to 0.090. The changes in cost-effectiveness were consistent with changes in one-way 
sensitivity analysis.Conclusions: Using real-world data, our model indicated that widespread 
use of zoledronate was of both clinical and economic benefit among Chinese postmenopaus-
al women. Using a FRAX-based intervention threshold of 0.07 with zoledronate should 
permit cost-effective access to therapy to patients and contribute to reducing the disease 
burden of osteoporosis in Mainland China.Reference: [1] Cui L, Chen L, Xia W, et al. (2017) 
Vertebral fracture in postmenopausal Chinese women: a population-based study. Osteoporos 
Int 28:2583-2590.Fig. 1 FRAX threshold for zoledronate. Treatment with zoledronate for 
patients with 10-year major fracture probability by FRAX over 0.07 was cost-effective in 
comparison with no treatment.

Disclosures: Lijia Cui, None

SUN-789
The Slow and Sustained Release of a Low Dose of BMP-7 Accelerates 
Implant Healing in an Osteoporotic Environment *Ernst B Hunziker1, 
Nahoko Shintani2, Kurt Lippuner2. 1Bern University Hospital, Departement 
of Osteoporosis, Switzerland, 2Bern University Hospital, Dept. Osteoporosis, 
Switzerland

In osteoporotic patients, dental and orthopaedic implants are often insecurely anchored 
in the osteogenically compromised bony bed, which leads to their failure. This large group 
of individuals is thus frequently excluded from desired implant treatment and its benefits. 
We hypothesize that if the implants were functionalized with an osteogenic agent (BMP-7) 
in such a manner as to ensure its gradual, steady release at a low dose (1), then the neoforma-
tion of bone would be spurred, thereby promoting the osseointegration and the stabilization 
of the prosthesis. To test this postulate, skeletally mature (2- to 3-year-old) Chinese goats 
(n=48) – with physiologically osteoporotic mandibulae and maxillae – served as our animal 
model. Large-chambered experimental dental implants (2) were coated biomimetically with 
a layer of calcium phosphate, which served as the drug carrier, into which BMP-7 (0.003 
µg/g, 3 µg/g and 15 µg/g of coating) was incorporated. Implants bearing directly adsorbed 
depots of the same drug doses served as the positive controls and drug-free implants (coat-
ed and uncoated ) as the negative ones. The implants were excised 1, 2 and 3 weeks after 
surgery for the histomorphometric analysis of the bone-to-implant contact area (BIC-value) 
and the volume of neoformed bone in the peri-implant chambers. By the end of the 3-week 
monitoring period, both of these stereological estimators were highest at the lowest dosage 
of BMP-7. Not surprisingly, the efficacy of the agent (volume of neoformed bone/ µg of 
liberated BMP-7) was likewise highest in this group. BMP-7 is thus most potent at a concen-
tration that falls within the physiological range (3) when it is delivered slowly via a vehicle 
in which it is spatially confined and sequestered. Untoward side-effects, such as ectopic 
bone formation, are, moreover, thereby warded off, which enhances the safety of the system. 
References: 1. Liu et al., JBMR (Part A):106(9): 2363-2371, 2018 2. Hunziker et al., IJOMI, 
33(5): 967-978, 2018 3. Hunziker et al., eCM, 32: 241-256, 2016

Disclosures: Ernst B Hunziker, None
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SUN-790
Cliniclal efficacy of denosumab comparison with either active vitamin D 
or native vitamin D on osteoporosis in patients with Japanese rheumatoid 
arthritis *Yasuhide Kanayama1, Taichi Tsuji2, Hironobu Inagaki2, Naohisa 
Futamura2, Kyotaro Ota2, Naomasa Osada2, Yui Adachi2, Hiroto Tachi2, 
Ryosuke Sugimoto2, Kazunori Todoroki2. 1Department of Ortopedic Surgery 
and Rheumatology, Toyota Kosei Hospital, Japan, 2Department of Orthopedic 
Surgery, Toyota Kosei Hospital, Japan

[Background]Denosumab (DMB) is a fully human monoclonal antibody to the receptor 
activator of nuclear factor-kappaB ligand (RANKL) that blocks its binding RANK, inhibit-
ing the development and activity of osteoclasts, decreasing bone resorption, increasing bone 
density and reducing fracture risk. [Objectives]To compare the clinical efficacy of DMB 
with either active vitamin D or native vitamin D on osteoporosis in patients with Japanese 
rheumatoid arthritis for 12 months. [Methods]All patients were initiated DMB from between 
October, 2013 and March, 2017.The final study cohort of 32 with active vitamin D and 
43 native vitamin D patients received continuous DMB therapy more than 12 months.We 
reviewed the results for 12 months about the increase and decrease of bone mineral densi-
ty(BMD) of lumbar spine(LS) and total hip(TH) by DEXA and bone turnover markers, intact 
n-terminal propeptide type I procollagen(PINP) and tartrate-resistant acid phopshatate form 
5b(TRACP-5b). [Results]In the patients of with active vitamin D (n=32) and native vitamin 
D (n=43), the mean age was 72.8 ± 7.7 and 72.6 ± 7.8 years old (p=0.847); disease duration 
was 12.1 ± 11.0 and 12.1 ± 13.3 years(p=0.724); the body mass index was 20.3 ± 2.7 and 
20.6± 2.9 (p=0.611) and the FRAX was 28.6 ± 16.9 and 27.4 ± 15.0 (p=0.930). Clinical 
findings related to RA-OP at baseline were as follows; CRP 0.9 ± 1.5 and 0.7 ± 1.0(p=0.400); 
DAS-CRP 3.03 ± 1.40 and 3.09 ± 1.33(p=0.843); HAQ 0.85 ± 0.84 and 1.11 ± 1.06(p=0.500) 
with active vitamin D and native vitamin D , bone turnover markers and bone mineral den-
sity at baseline were as follows ; P1NP 52.2 ± 23.7 and 62.9± 35.2 µg/l(p=0.167); TRACP-
5b 511 ± 226 and 583 ± 255 mU/dL (p=0.189) ; LS-BMD 0.83 ± 0.14 and 0.86 ± 0.16 g/
cm2(p=0.374) and TH-BMD 0.62 ± 0.09 and 0.64 ± 0.09 g/cm2 (p=0.301). The rate of 
decreased P1NP from baseline to 6 and 12 months were each -47.3% vs -47.4% (p=0.982) 
at 6 month, -47.2 vs -39.4(p=0.878) at 12 month and TRAC-5b were -38.9% vs -49.1% 
(p=0.562) at 6 month, -36.5% vs -39.6% (p=0.999) at 12 month.The rate of increased LS-
BMD from baseline to 6 and 12 months were each 3.6% vs 5.0% (p=0.200) at 6 month, 5.5% 
vs 6.7% (p=0.083) at 12 month and TH-BMD were 2.4% vs 2.9% (p=0.308) at 6 month, 
3.3% vs 2.2% (p=0.839) at 12 month in the patients of with active vitamin D and native 
vitamin D group. [Conclusion]The clinical efficacy of DMB was almost similar between in 
the patients of with active vitamin D and native vitamin D group.

Disclosures: Yasuhide Kanayama, None

SUN-791
Switching from TPTD to DSMb would be the strongest sequential treatment 
for severe osteoporosis. *Yoichi Kishikawa1. 1Kishikawa Orthopedic Clinic, 
Japan

Background and aim of this investigation:Sequential administration of agents for oste-
oporosis is required these days due to the limitation of use of TPTD, daily TPTD FORTE-
O®for 24 months and weekly TPTD TERIBONE®(available only in Japan) for 18 months. 
We tried to demonstrated if switching from TPTD to DSMb is the strongest treatment by im-
plementing the following two comparisons. 1) Comparing BP to DSMb as following agents 
after TPTD2) Comparing TPTD to BP as preceding agents before DSMbSubjects and meth-
ods:Subjects were retrospectively observed and statistically demonstrated from the point of 
bone metabolism markers (BMM : TRACP5b, OC, ucOC) for 4 months, bone mineral densi-
ty (BMD : Femoral neck and total) at least for 12 months and further for 36 months, and frac-
ture incidence for 12 months after switching to DSMb.a) TPTD to DSMb N=56, Age 80.5 
ave., BMD=58.8%YAM (fem.neck ave.)b) TPTD to BP N=11, Age 78.8 ave., BMD=65.4% 
c) BP to DSMb N=48, Age 79.5 ave., BMD=54.7% Results:TRACP5b changed most drasti-
cally in the TPTD to DSMb group when compared to the other two groups. (Mann-Whitney 
U test P<0.005)Comparing BP and DSMb as following agents after TPTD, the DSMb group 
had a greater effect on the BMD than the BP group. The BP group was only able to maintain 
BMD in femoral neck whereas the DSMb group was able to increase BMD in the femoral 
neck after switching from TPTD. (Mann-whitney U test P<0.005)Comparing TPTD and 
BP as preceding agents before DSMb, BMD in the femoral neck increased in both groups 
but no significant difference was found. Increasing rate within 12 months had no significant 
difference, but after 12 months the rate of change began to plateau in the TPTD group. 
(Mann-whitney U test P<0.001 : BP vs TPT between1~2nd year after switching to DSMb)
Fracture incidence was compared between the TPTD to DSMb group and the BP to DSMb 
group, while under the administration of DSMb. Within 12 months only 2 patients suffered 
from clinical fragility fracture in the TPTD to DSMB group, while 6 clinical fragility frac-
tures in the BP to DSMb group occurred. (Χ² test N.S.)Conclusion:Switching from TPTD to 
DSMb is the strongest sequential usage of bone metabolism agents for now, but the effect of 
TPTD might plateau within 12 months after switching. Fracture incidence within 12 months 
after switching in the TPTD to DSMb group was less than the BP to DSMb group.

Disclosures: Yoichi Kishikawa, None

SUN-792
Bone Marrow Aspirate Concentrate for Nonunions and Delayed Unions: A 
Systematic Review *Sameh Melik1, Angela Cheung1, Kieran Murphy1, Sowmya 
Viswanathan1, Khalid Syed1, Richard Ward1. 1University Health Network, 
Canada

Background: Fracture healing is a complex process that embraces many mechanical and 
biological factors. Surgical intervention such as open bone grafting to treat non-union and 
delayed union is associated with considerable morbidity and high complication rates. Bone 
marrow aspirate concentrate (BMAC) is derived from autologous bone marrow aspiration 
followed by concentration by centrifugation, and is rich in mesenchymal stem cells (MSCs) 
as well as osteogenic growth factors, all crucial for inducing bone repair. The aim of this 
study is to perform a systematic review on the effect of BMAC to induce osteogenic regen-
eration in non-unions and delayed unions.Methods: We systematically searched PubMed, 
EMBASE and Cochrane Library using the keywords “bone marrow aspirate concentrate”, 
“BMAC”, “mesenchymal stem cells”, “delayed union”, and “non-union” from 1 January 
2005 to 31 December 2018. Inclusion criteria included the use of BMAC for treatment of 
delayed union or non-union, English language, and human studies. Animal trials, basic sci-
ence articles, and studies without non-union or delayed union were excluded. Studies were 
evaluated for BMAC safety and efficacy in augmenting and enhancing bone regeneration.
Results: A total of six prospective studies that met inclusion and exclusion criteria were 
reviewed. 276 patients were treated with BMAC of which 222 (80.4%) achieved complete 
union. Fractures included tibia (181), ankle (86), femur (4), ulnar (3), and humerus (2) 
fractures. All studies showed a statistically significant correlation between progenitor cell 
count and clinical outcomes. Mean time for new bone formation was 13.4 weeks (range 
4-18 weeks). All reviewed studies present the use of BMAC as a safe procedure and do not 
report any major complications. However, the quality of the studies was limited based on 
the paucity of available studies and the lack of randomization. Conclusion: Our systematic 
review showed that BMAC is a promising therapy for fracture healing in non-union and 
delayed union. However, because the number of studies is small and there are no control 
groups, randomized controlled trials are needed to answer the question of whether BMAC 
is helpful for fracture healing in non-unions and delayed unions.Keywords: Bone marrow 
aspirate concentrate, BMAC, mesenchymal stem cells, “delayed union”, and “nonunion”

Disclosures: Sameh Melik, None

SUN-793
One Year of Romosozumab Followed by Two Years of Denosumab Maintains 
Fracture Risk Reduction: Analysis for the Japanese Population of Phase 
3 FRAME Extension *Akimitsu Miyauchi1, Rajani Dinavahi2, Daria Barry 
Crittenden2, Wenjing Yang2, Judy Maddox2, Andreas Grauer2, Etsuro Hamaya3, 
Yoichi Nakamura3, Junichiro Shimauchi3, Cesar Libanati4. 1Miyauchi Medical 
Center, Japan, 2Amgen Inc. , United States, 3Amgen Astellas BioPharma, Japan, 
4UCB Pharma, Belgium

Purpose: Romosozumab (Romo), a monoclonal antibody that binds sclerostin, is a 
bone-forming agent with the dual effect of increasing bone formation and decreasing bone 
resorption. In FRAME (NCT01575834), an international, double-blind, phase 3 study of 
postmenopausal women, Romo significantly improved BMD and reduced fracture (Fx) risk 
at Month 12 (M12) vs placebo (Pbo; Cosman NEJM 2016); effects persisted after transition 
to denosumab (DMAb) through M24 and M36 (Lewiecki ASBMR 2017). Here we report 
M36 cumulative results in Japanese subjects.Methods: Postmenopausal women age 55–90 
with osteoporosis (OP; BMD T-score ?2.5 to –3.5 at total hip [TH] or femoral neck [FN]) 
were randomized 1:1 to Romo 210 mg or Pbo monthly to M12, then DMAb 60 mg every 6 
months to M36 in both groups. Endpoints included subject incidence of new Fx and BMD. 
This exploratory Japanese subgroup analysis was not powered for Fx endpoints.Results: 
Of 7180 subjects, 492 (6.9%) were Japanese (247 Romo, 245 Pbo). New vertebral Fx risk 
was lower for Romo vs Pbo through M12 (1.7% vs 3.7%; relative risk reduction [RRR] 
55%) and through M36 after transition to DMAb (Romo/DMAb vs Pbo/DMAb: 1.7% vs 
4.5%; RRR 63%). Risks through M36 were lower for Romo/DMAb vs Pbo/DMAb for clin-
ical (3.2% vs 7.3%; RRR 53%), nonvertebral (2.8% vs 6.1%; RRR 50%), and all other Fx 
types, including major osteoporotic and hip. BMD changes from baseline were greater for 
Romo/DMAb than Pbo/DMAb (p<0.001) at the lumbar spine (M12/M24/M36 differences: 
14.9%/13.0%/12.7%), TH (4.8%/5.0%/4.2%), and FN (4.6%/4.2%/4.1%). Adverse events 
(AEs) and serious cardiovascular AEs were overall balanced between groups. No positively 
adjudicated atypical femoral fracture or osteonecrosis of the jaw occurred after M24.Con-
clusions: Outcomes for Romo/DMAb through M36 in Japan were consistent with the overall 
FRAME population. Romo as a foundational bone-forming treatment followed by DMAb is 
a promising regimen for Japanese postmenopausal women with OP.

Disclosures: Akimitsu Miyauchi, None



262

SUN-794 ASBMR 2019 Annual Meeting

SUN-794
In vivo experiments with strontium HA nanoparticles loaded-implants. 
*Giulia Montagna1, Livia Visai1, Beth Bragon2, Paola Divieti Pajevic3, Louis 
Gerstenfeld4. 1Molecular Medicine Department (DMM), Center for Health 
Technologies (CHT), UdR INSTM, University of Pavia, Viale Taramelli 3/B 
- 27100 Pavia – ITALY, Italy, 2Department of Orthopaedic Surgery, Boston 
University School of Medicine, 72 East Concord St, Evans 243, Boston, MA, 
02118, USA. , United States, 3Molecular and Cell Biology, Boston University 
Henry M. Goldman School of Dental Medicine, Boston MA, United States, 
4Department of Orthopaedic Surgery, Boston University School of Medicine, 
Boston, MA 02118, USA. Electronic address: bragdon@bu.edu., United States

Compelling in vitro and in vivo data demonstrated a novel formulation of strontium 
substituted-hydroxyapatite nanoparticles (Sr-nHap) promotes bone remodeling and exert a 
potent anabolic effect (1). Gelatin sponges such as Gelfoam are FDA-approved medical 
devices currently used as hemostatic application on bleeding surfaces (2). Because of their 
porous structure, they are attractive in the orthopedic field as suitable carriers of other com-
ponents (such as ceramics and hydroxyapatite) (3). In this study, Gelfoam was used as a 
carrier for Sr-nHap and its ability to promote bone formation was assessed. We first abioti-
cally characterized both the Gelfoam and Gelfoam associated with Sr-nHap, highlighting the 
microscopic structures and the time-dependent strontium release. The osteogenic capacity 
of the Sr-nHap loaded-Gelfoam was then examined in vivo by implanting on the femoral 
periosteal surface of a mouse model. Gelfoam alone was used as control and bone morpho-
genetic protein 2 (BMP2) loaded-Gelfoam served as positive control. Histological observa-
tions and gene expression evaluation of the samples at different time points showed strong 
endochondral bone formation response on the periosteal surface while the surrounding con-
nective and muscular tissues remained unaffected. Furthermore, while stem cell recruitment 
and osteogenesis processes were favored, osteoclastogenesis was down-regulated in contrast 
to sponges containing BMP2. These results suggest the use of Sr-NPs loaded-Gelfoam as 
bone graft substitutes might provide better outcomes for complex fractures, avoiding the 
commonly experienced BMP2 side-effects in which high levels of osteolytic coupled remod-
eling occur. These grafts could become a novel therapeutic option for people suffering from 
trauma, osteoporosis, bone defects or severe bone injuries. Cornaglia AI, Bruni G, Sglavo 
VM, Visai L, Cristofaro F, Dirè S, Ceccato R, Frasnelli M, Callone E. Synthesis and char-
acterization of strontium-substituted hydroxyapatite nanoparticles for bone regeneration. 
Mater. Sci. Eng. C [Internet]. Elsevier B.V.; 2016;71:653–62. Available from: http://dx.doi.
org/10.1016/j.msec.2016.10.047Pharmacia and Upjohn Company and Pfizer. GelFoam - ab-
sorbable gelatin sponge USP. 2017; Rohanizadeh R, Swain M V., Mason RS. Gelatin spong-
es (Gelfoam®) as a scaffold for osteoblasts. J. Mater. Sci. Mater. Med. 2008;19(3):1173–82.

Disclosures: Giulia Montagna, None

SUN-795
A tool to improve adherence to anti-resorptive therapy: Using single energy 
images at time of DXA to reassure patients: Pilot project in a predominantly 
male population. *Linda Nguyen1, Robert Adler2. 1Virginia Commonwealth 
University, United States, 2Virginia Commonwealth University, Hunter Holmes 
McGuire Veterans Affairs Medical Center, United States

An association between prolonged bisphosphonate or denosumab treatment for osteo-
porosis and atypical femur fractures (AFFs) has emerged in clinical practice. At present there 
are no definitive methods to predict which patients are at risk. Social media and news reports 
have discouraged initiating or continuing osteoporosis medications. Early detection of AFFs 
may lead to treatment with anabolic agents to potentially prevent a complete fracture. Newer 
bone densitometry instruments can produce a low radiation dose image of the entire femur. 

This new technique may detect early atypical femur fractures manifested as local periosteal 
reaction or “beaking” on imaging. As a performance improvement project, we evaluated the 
potential of single energy femur imaging by the Hologic bone densitometer as a screening 
tool for detecting AFFs and for reassuring patients who have no early evidence of AFF. From 
January 2019 to present, patients with anti-resorptive-treated osteoporosis at a single Veter-
ans Affairs Medical Center received single energy imaging of the femur at the time of their 
follow-up DXA. Images were reviewed for evidence of periosteal reaction. Average age 
was 74 years old and patients were predominantly male (86%). Most patients (96.4%) were 
either currently on or previously on bisphosphonates and 8.8% of patients were currently 
on denosumab. Out of those taking a bisphosphonate, the average duration was 4 years and 
of those taking denosumab, the average duration was 3 years. Of 57 patients who received 
femoral imaging, 1 patient was found to have a possible periosteal reaction. The patient was 
asymptomatic and underwent evaluation with conventional x-ray imaging: it was normal. 
While we did not expect to see any AFF in this small population, the DXA report includes 
a comment that the femur image was normal. This may help keep patients adherent to treat-
ment by their knowledge that no AFF has been detected. This quality improvement project 
is continuing, and the impact on drug adherence will be tested.

Disclosures: Linda Nguyen, None

SUN-796
The effect of combination therapy of PTH and vitamin D *TOSHINOBU 
OMIYA1, YOSHIHIRO YABE2, SHINJI ADACHI3, TOSHIYUKI　 
SAKIMURA4, ITARU YODA5, AKI NISHI6. 1oomiya9ort@yahoo.co.jp, 
Japan, 2yoshihiro_yabe@mhi.co.jp, Japan, 3s-adachi@rf6.so-net.ne.jp, Japan, 
4sak1049@yahoo.co.jp, Japan, 5tarupi_tarupi@yahoo.co.jp, Japan, 6akinishi.
ortho@gmail.com, Japan

Purpose: We can use PTH and anti-sclerostin antibodies as a bone formation drug for 
osteoporosis. However, these drugs have a limited therapy duration. We need to use these 
drugs effectively to increase bone mineral density and increase the preventive effect for frac-
tures in a limited period. The purpose of this study was to elucidate the difference between 
PTH and vitamin D combination therapy and PTH monotherapy.Materials and Methods: 
We retrospectively reviewed 844 patients who were treated with PTH for osteoporosis from 
January 2014 to April 2018. This included 26 patients who were treated with a combination 
therapy of PTH and vitamin D: these were 3 males and 23 females, and the mean age was 
76.9 (±12.7) years. In the combination therapy group, there was no patient with renal dys-
function. Before the treatment, we checked bone mineral density (BMD) and blood data. 
After that, we evaluated them at the half year and one year stage.Results: Before the therapy, 
BMD were 0.64 (± 0.12) g/cm2 in the combination group and 0.69 (± 0.16) g/cm2 in the 
monotherapy group. At the half year and one year stage, BMD were 0.684 (± 0.08) g/cm2 
and 0.71 (± 0.10) g/cm2 in the combination group and 0.71 (± 0.16) g/cm2 and 0.74 (± 0.16) 
g/cm2 in the monotherapy group. There was no significant difference in each duration. The 
P1NP compare to that of the baseline were 59.3 (± 30.2) ng/ml in the combination group and 
75.3 (± 52.6) ng/ml in the monotherapy group. At the half year and one year stage, P1NP 
were 152.9 (± 63.8) ng/ml and 159.6 (± 65.8) ng/ml in the combination group and 159.6 (± 
121.8) ng/ml and 144.0 (± 95.1) ng/ml in the monotherapy group. There was no significant 
difference in each duration. The serum calcium levels were 8.9 (± 0.4) mg/dl in the combi-
nation group and 8.9 (± 0.5) mg/dl in the monotherapy group at baseline. At the half year 
and one year stage, they were 9.5 (± 0.5) mg/dl and 9.4 (± 0.8) mg/dl in the combination 
group and 9.3 (± 0.5) mg/dl and 9.3 (± 0.6) mg/dl in the monotherapy group. There was no 
significant difference in each duration.Conclusion: The BMD and P1NP have no significant 
difference between the combination therapy and monotherapy in one year. If we check at the 
2-year stage after PTH therapy, it may possible to see a significant difference.

Disclosures: TOSHINOBU OMIYA, None

SUN-797
Greater Fear of Falling is associated with Lower Exercise Self-efficacy 
in Older Women with Vertebral Fractures. *Matteo Ponzano1, Jeffrey 
Templeton1, Lora Giangregorio1, Jenn Gibbs 2, Jonathan Adachi3, Aliya Khan3, 
Sadhana Prasad3, Maureen Ashe4, David Kendler5, Caitlin McArthur6, Alexandra 
Papaioannou7, Lehana Thabane8. 1Department of Kinesiology, University of 
Waterloo, Waterloo, Canada, Canada, 2Department of Kinesiology and Physical 
Education, McGill University, Montreal, Canada, Canada, 3Department of 
Medicine, McMaster University, Hamilton, Canada, Canada, 4Department 
of Family Practice, The University of British Columbia, Vancouver, Canada, 
Canada, 5Department of Medicine, The University of British Columbia, 
Vancouver, Canada, Canada, 6GERAS Centre for Aging Research, McMaster 
University, Hamilton, Canada, Canada, 7GERAS Centre, McMaster University, 
Hamilton, Canada, Canada, 8Department of Health Research Methods, Evidence 
and Impact, McMaster University, Hamilton, Canada, Canada

IntroductionFear of falling is common in older people and may result in reduced phys-
ical activity. The aim of this study was to explore whether fear of falling influences exercise 
self-efficacy among women older than 65 years with >=1vertebral fracture. We hypothesize 
that greater fear of falling is associated with lower exercise self-efficacy because of high-
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er risk perception and negative outcome expectancies. MethodsBaseline data from a pilot 
single-blinded, multicenter RCT (ClinicalTrials.gov id: NCT01761084), which included 5 
sites in Canada and 2 in Australia. Women older than 65 years with radiographic evidence 
of >=1 vertebral fracture between T4 and L4 were eligible for inclusion. Fear of falling was 
measured by the short-form Falls Self-efficacy Scale International. Exercise self-efficacy 
was assessed by the Exercise Self-Efficacy Questionnaire. Adjusted associations between 
fear of falling and exercise self-efficacy were assessed by multivariable linear regression; 
unstandardized coefficients (b) and 95% confidence intervals (95%CI) were reported. Po-
tential confounders included self-reported history of falls in past 12 months, 10-point vi-
sual analogue scale of pain at rest and during movement, number of vertebral fractures at 
baseline, assistive devices use and total physical activity level using International Physical 
Activity Questionnaire (IPAQ). Variables were entered in bivariate models and included in 
multivariable regression models at p<0.20. ResultsData from 141 women aged 76.43+/-6.85 
years were analyzed. Despite a high baseline level of confidence about their exercise ability, 
women reported moderate fear of falling (Table 1). Multivariable regression analysis re-
vealed a significant association between fear of falling and exercise self-efficacy (b = -0.028; 
95%CI = -0.049, -0.006; p=0.011; model R2=0.211). Additionally, fear of falling was asso-
ciated with pain at rest (b = -0.072; 95%CI = -0.115, -0.028; p=0.002). DiscussionGreater 
fear of falling is associated with lower exercise self-efficacy in women volunteering for an 
exercise intervention trial. In women with vertebral fractures, pain levels could influence 
this relationship. Since these women reported moderate levels of concern about falls, future 
studies should verify whether exercise is able to reduce fear of falling among this cohort.

Disclosures: Matteo Ponzano, None

SUN-798
Cliniclal efficacy of denosumab in patients with osteoporosis between 
rheumatoid arthritis and primary osteoporosis *Hiroto Tachi1, Kanayama 
Yasuhide1, Tsuji Taichi1, Inagaki Hironobu1, Futamura Naohisa1, Ota Kyotaro1, 
Osada Naohisa1, Adachi Yui1, Sugimoto Ryosuke1, Todoroki Kazunori1. 
1Orthopedic Surgery, Toyota Kosei Hospital, Toyota, Japan, Japan

[Background]Denosumab (DMB) is a fully human monoclonal antibody to the receptor 
activator of nuclear factor-kappaB ligand (RANKL) that blocks its binding RANK, inhibit-
ing the development and activity of osteoclasts, decreasing bone resorption, increasing bone 
density and reducing fracture risk.[Objectives]To compare the clinical efficacy of DMB in 
patients with osteoporosis between rheumatoid arthritis and primary osteoporosis for 12 
months.[Methods]All patients were initiated DMB from between October, 2013 and March, 
2017.The final study cohort of 75 RA- OP and 56 P-OP patients received continuous DMB 
therapy more than 12 months.We reviewed the results for 12 months about the increase 
and decrease of bone mineral density(BMD) of lumbar spine(LS) and total hip(TH) by 
DEXA and bone turnover markers, intact n-terminal propeptide type I procollagen(PINP) 
and tartrate-resistant acid phopshatate form 5b(TRACP-5b). [Results]In the patients of RA-
OP (n=75) and P-OP (n=56), the number of female was each 68(91%) and 49(88%) cas-
es(p=0.562). The mean age was 72.7 +/- 7.7 and 76.4 +/- 7.7 years old (p=0.011); disease 
duration of RA-OP patients was 12.1 +/- 12.3 years; the body mass index was 20.5 +/- 2.8 
and 20.6+/- 3.2 (p=0.980) and the FRAX was 27.9 +/- 15.7 and 22.7 +/- 9.4 (p=0.119). Clin-
ical findings related to RA-OP at baseline were as follows; CRP 0.8 +/- 1.2; DAS-CRP 3.07 
+/- 1.35; HAQ 1.00 +/- 0.97 in RA-OP patients and in the patients of RA-OP and P-OP, bone 
turnover markers and bone mineral density at baseline were as follows ; P1NP 58.4 +/- 31.2 
and 61.1+/- 34.2 µg/l(p=0.664); TRACP-5b 553 +/- 244 and 538 +/- 190 mU/dL (p=0.869) 
; LS-BMD 0.85 +/- 0.15 and 0.75 +/- 0.13 g/cm2(p<0.001) and TH-BMD 0.63 +/- 0.09 and 
0.61 +/- 0.08 g/cm2 (p=0.407). The rate of decreased P1NP from baseline to 6 and 12 months 
were each -47.4% vs -57.8% (p=0.136) at 6 month, -42.5s -50.8(p=0.002) at 12 month and 
TRAC-5b were -44.8% vs -48.2% (p=0.699) at 6 month, -38.3% vs -49.9% (p=0.027) at 12 
month.The rate of increased LS-BMD from baseline to 6 and 12 months were each 2.7% vs 
2.4% (p=0.258) at 6 month, 6.2% vs 6.8% (p=0.688) at 12 month and TH-BMD were 2.5% 
vs 2.6% (p=0.583) at 6 month, 2.7% vs 2.4% (p=0.294) at 12 month in the RA-OP vs P-OP 
group.[Conclusion]DMB was effective for both RA-OP and P-OP, and the clinical efficacy 
was almost similar between the two groups.

Disclosures: Hiroto Tachi, None

SUN-799
Glucocorticoid-induced loss of cortical bone at the femoral neck of micoro-
mini pig are prevented by risedronate *Shinya Tanaka1, Hirmomi Oda1, Koh 
Chiba2, Taketoshi Shimakura3, Noriaki Yamamoto3. 1Saitama medical university, 
Japan, 2Nagasaki university, Japan, 3Niigata bone science institute, Japan

Back ground and aim Clinically glucocorticoid has been used in several situations. 
Secondary osteoporosis caused by glucocorticoid uses brings fractures to patients and is 

one of the most problematic adverse events. But the mechanisms which cause osteoporosis 
in patients with glucocorticoid use has still clearly unknown. Thus the aim of this study 
is to clarify the changes of the bone dynamics and the structure of the femoral neck of 
the glucocorticoid induced osteoporosis model pig and whether risedronate can prevent the 
secondary osteoporosis.Materials and methodsThirty- micro-mini pigs were purchased and 
used in this study. After both femoral and tibial growth plates closed, they were divided to 6 
groups, baseline control group, vehicle administrated group (V), vehicle and risedronate ad-
ministrated group (VR), predonine administrated group (P), and predonine and risedronate 
administrated group (PR). After 6 month experimental period, bilateral femoral necks were 
harvested after twice injection of calcein. The right femoral necks were used for micro-CT 
analysis, and the others were used for hystomorphometric analysis.Results Micro-CT anal-
ysis demonstrated that cortical bone of the femoral neck of P group was thinner compared 
to that of V group, while it was preserved in PR group. Increase in mineralizing surface 
(MS/BS) and activation frequency (Ac.f) were revealed in intra-cortical bone of lateral side 
compared to that of medial side in V group. However MS/BS and Ac.f were lower in in-
tra-cortical bone of lateral side of the femoral neck of P group compared to those of V group, 
and those were as same as medial side.Discussion and Conclusion It was suspected that 
less-response of cortical bone in P group to mechanical stress provably suppressed increase 
in bone metabolism of cortical bone, and that resulted to the thinner cortical bone. Decrease 
of cortical bone thickness was observed in the femoral neck of glucocorticoid administrated 
pig, that was ascribed to suppression of bone metabolism, and resedronate preserved it.

Disclosures: Shinya Tanaka, None

SUN-800
Comparison of ONJ epidemiology in bisphosphonates long-term treated 
patients and switched to denosumab after tooth extraction *Vaclav 
Vyskocil1, Daniel Hrusak2, Jan Jambura2, Lukas Hauer2, Petr Posta3. 1 Charles 
University Hospital Centre of Bone Disease Department of medicine II. , Czech 
Republic, 2Charles University Hospital Department of Oral and Maxillofacial 
Surgery, Czech Republic, 3Charles University Hospital Department of Oral and 
Maxillofacial Surgery, Plzen, Czech Republic

The authors evaluated occurrence of the jaw osteonecrosis (ONJ) in osteoporotic pa-
tients after different type of bisfosfonates (BF) treatment compared with switching to de-
nosumab (Dmb). There were 4 groups of patients: alendronate (A), ibandronate (B), Dmb 
(D), switch to Dmb from previous BF treatment and combined BF including drug holidays 
(E). The set of 10.000 osteoporotic patients with tooth extraction without known antire-
sorptives was used as a control arm. 75 patients with BF treatment longer than 3 y were 
observed. There was a statistically significant difference in treatment duration between treat-
ment groups A, B, and E in end-of-treatment patients (p = 0.0214), in the treatment duration 
between patients with or without fractures (Fx) before treatment. (p = 0.0258), in the treat-
ment duration between treatment groups A, B, and E in patients with Fx before treatment. 
(p = 0.0239), in treatment duration between groups A, B, and E in all patients (regardless 
of whether or not the treatment lasts). (p =0.0008), in the duration of drug holiday between 
treatment groups A, B, and E. (p = 0.0196). There was not a statistically significant differ-
ence in treatment duration between groups A, B, and E in patients with ongoing treatments. 
(p = 0.0683). The evaluation included also number of vertebral, hip and nonvertebral Fx be-
fore and during treatment, concomitant treatment with proton pump inhibitors or corticoids, 
occurrence of diabetes as a risk factor and atypical Fx as a treatment complication.There was 
found 1 ONJ after BF treatment and 3 ONJ after switching to Dmb. The most significant 
values of the statistical evaluation; age (mean 62.67, median 8.53) and duration of treatment 
completed (mean 9.17, median 8.53), reveal the “Most at risk patient”. aged in the 7th de-
cade with 10 y of treatment. Only patients in treatment group A had hip Fx before treatment. 
Non vertebral Fx occurred most often before treatment, most of them in group E. No hip Fx 
occurred during treatment. Vertebral Fx occurred most often during treatment, most of them 
in group E. There was no significant difference between incidence ONJ various BF in given 
group. The highest incidence of ONJ was occurred in Dmb group preatreted with long term 
peroral BF or short term intravenous BF. In patients with switched therapy to Dmb even 2-3 
months of interval prolongation does not guarantee ONJ prevention. Our study group was 
too small to formulate general conclusions.

Disclosures: Vaclav Vyskocil, None
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SUN-801
A Potential Next Generation Sclerostin Inhibitor Specifically Targets 
Sclerostin Monomer for Bone Anabolic Therapy with Low Cardiovascular 
Risk to Reverse Established Osteoporosis in Ovariectomized Rats *Yuanyuan 
Yu1, Qing Ren1, Shuaijian Ni1, Jin Liu1, Chuanxin Zhong1, Jun Lu1, Yuan Tang1, 
Dijie Li1, Duoli Xie1, Rongchen Dai1, Huarui Zhang1, Lei Dang1, Aiping Lyu1, 
Ge Zhang1, Zhenjian Zhuo2, Zong-Kang Zhang2, Bao-Ting Zhang2, Luyao 
Wang3, Yongshu Li3, Kui Kwan Wong4, Joseph Zhai5. 1Institute for Advancing 
Translational Medicine in Bone & Joint Diseases (TMBJ), Hong Kong Baptist 
University, Hong Kong SAR, China, Hong Kong, 2School of Chinese Medicine, 
Faculty of Medicine, The Chinese University of Hong Kong, Hong Kong 
SAR, China, Hong Kong, 3Guangdong-Hong Kong-Macao Greater Bay Area 
International Research Platform for Aptamer-based Translational Medicine and 
Drug Discovery (HKAP), Hong Kong SAR, China, Hong Kong, 4Hong Kong 
Baptist University Affiliated School Wong Kam Fai Secondary and Primary 
School, Hong Kong SAR, China, Hong Kong, 5Del Norte High School, San 
Diego, CA, USA, United States

Therapeutic antibody against sclerostin for reversing postmenopausal osteoporosis has 
a safety concern on cardiovascular risk. We found the functional role of sclerostin dimer 
could not be excluded for cardiovascular system in aortic aneurysm mice (Figure A). Here 
we identified a promising aptamer aptscl56 which could specifically bind to sclerostin mono-
mer rather than sclerostin dimer (Figure B). Loop3 on sclerostin could be the binding domain 
for aptscl56 and mechanistically mediate the inhibition potency of aptscl56 to sclerostin’s 
antagonistic effect on Wnt signaling in vitro (Figure C). In the predicated sclerostin dimer 
structure, loop3 was buried inside, structurally explaining no binding potential of aptscl56 to 
sclerostin dimer (Figure C). PEG40k-aptscl56 demonstrated lower cardiovascular risk than 
therapeutic antibody (Figure D). Furthermore, PEG40k-aptscl56 could promote bone forma-
tion, increase bone mass, improve bone microarchitecture integrity and enhance mechanical 
properties in ovariectomized rats with established osteoporosis (Figure E). Consistent with 
the in vitro data, the above effects could be completely abolished by exogenously injected 
loop 3 in the ovariectomized rats (Figure E). This study could facilitate development of the 
next generation sclerostin inhibitor specifically targeting sclerostin monomer to reverse es-
tablished osteoporosis, with a low safety concern of cardiovascular risk.Acknowledgements: 
This study was supported by the Innovation & Technology Fund (ITF) from Innovation and 
Technology Commission, The Government of the Hong Kong Special Administrative Re-
gion (UIM/298) and the Natural Science Foundation of China (81601929).

Disclosures: Yuanyuan Yu, None

SUN-825
Retinoic Acid Receptor-related Orphan Receptor Beta (Rorβ) Regulates 
Inflammation in Bone Environment by Inhibiting Interleukin 10 (Il-10) 
Expression *Ruben Aquino-Martinez1, Daniel G. Fraser1, Brittany A. Eckhart1, 
Jennifer L. Rowsey1, Joshua N. Farr1, Sundeep Khosla 1, David G. Monroe1. 
1MAYO CLINIC, United States

A distinctive feature of the endosteal surface is the high local calcium concentration 
as result of the bone mineral component dissolution by osteoclasts during remodeling. In-
creased extracellular calcium can act as danger signal to nearby cells triggering a regional in-
flammatory reaction. Proinflammatory cytokines play an important role in age-related bone 
loss by inducing osteoclastic bone resorption and impairing bone formation. Rorβ is a key 
anti-osteogenic transcription factor that is up-regulated in bone tissue samples from old oste-
oporotic mice and humans. We recently reported that genetic deletion of Rorβ has beneficial 
skeletal effects by decreasing bone resorption and increasing formation, leading to increased 
bone mass. However, the relationship between Rorβ and inflammation in bone remains un-
known. Given that osteoclast bone resorption is increased with aging, we hypothesized that 
higher calcium release during bone resorption could promote inflammation by activating 
Rorβ expression. Here, we evaluated the potential role of Rorβ in regulating inflammation 
by establishing its effect on Il-10 expression, a key anti-inflammatory mediator that limits 
pro-inflammatory cytokine production. We treated bone marrow stromal cells (BMSCs) to 
increasing extracellular calcium concentrations, ranging from 0 to 10 mM, and found that 
higher concentrations not only upregulated Rorβ expression, but also the key proinflamma-
tory cytokine Il-6. Conversely, we also found an inverse correlation between high calcium 
concentrations and Il-10 expression. In addition, this negative relationship was also observed 
with osterix and alkaline phosphatase expression. Finally, to validate these results we found 
that the Il-10 expression was significantly upregulated in BMSCs isolated from global Rorβ 
knockout mice compared to wild-type controls, whereas Il-6 expression was downregulated. 
Our results demonstrate that high extracellular calcium is an upstream activator of Rorβ in 
vitro. Furthermore, Rorβ inhibits Il-10 expression which is associated with Il-6 upregulation, 
suggesting that Rorβ is a proinflammatory gene involved in the modulation of inflammation 
in the bone microenvironment.

Disclosures: Ruben Aquino-Martinez, None

SUN-826
Deficiency of Sphingosine-1-Phosphate Receptor 3 Does not Affect the 
Skeletal Phenotype of Mice Lacking Sphingosine-1-Phosphate Lyase *Laura 
Brylka1, Timo Heckt1, Mona Neven1, Michael Amling1, Thorsten Schinke1. 
1 Department of Osteology and Biomechanics, University Medical Center 
Hamburg-Eppendorf, Germany

Albeit osteoporosis is one of the most prevalent disorders in the aged population, treat-
ment options stimulating the activity of bone-forming osteoblasts are still limited. We and 
others have previously identified sphingosine-1-phosphate (S1P) as a bone remodeling cou-
pling factor, which is released by osteoclasts to stimulate bone formation. Five S1P receptors 
are known, of which S1P3 was found differentially expressed in osteoblasts. We have further 
shown that mice deficient for the calcitonin receptor (Calcr) display enhanced bone forma-
tion due to increased S1P release from osteoclasts. Moreover, S1P3 deficiency corrected the 
bone phenotype of Calcr-deficient mice, indicating that S1P3 mediates the osteoanabolic 
effect of S1P.In the present study we addressed the question, if S1P3 deficiency would also 
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affect the skeletal phenotype of mice lacking S1P-lyase (Sgpl1). Sgpl1 is the main catabolic 
enzyme for S1P and therefore, Sgpl1-deficient mice display markedly increased S1P lev-
els leading to multiple defects and reduced life span. We used radiography, μCT analysis, 
undecalcified histology and analysis of serum bone turnover markers to assess the skeletal 
phenotype of mice deficient for either Sgpl1, S1P3 or both.Consistent with previous reports, 
the majority of Sgpl1-deficient mice died before, or shortly after weaning, and this lethality 
was not influenced by additional S1P3 deficiency. Despite being severely burdened, 3 weeks 
old Sgpl1-deficient mice displayed increased trabecular bone mass. This was associated with 
enhanced osteoclastogenesis and bone resorption, but also with increased bone formation. 
Most importantly however, none of the skeletal parameters were significantly influenced by 
additional S1P3 deficiency.Taken together, our findings fully support the concept that S1P 
is a potent osteoanabolic molecule, although S1P3 is not the sole receptor mediating this 
influence. As S1P receptors are serpentine receptors binding a low-molecular weight ligand, 
they are considered excellent drug targets. Therefore it is now required to analyze the impact 
of other family members on bone remodeling.

Disclosures: Laura Brylka, None

SUN-827
A Novel Caspase 9 Inducible Apoptosis Mouse Model *Amy Koh1, Justin Do1, 
Hernan Roca1, Laurie McCauley1. 1School of Dentistry, University of Michigan, 
United States

Macrophages function to clear debris and apoptotic cells (efferocytosis) which results 
in the secretion of specific factors critical for bone regeneration and wound healing. A trans-
genic mouse model expressing a Cre-inducible Caspase9 (iC9) and simultaneous eGFP ex-
pression was engineered. These iC9 floxed mice were designed for cross with specific Cre 
driver mouse lines that would respond to dimerizer injection (AP) with controlled apoptosis 
and allow in vivo studies of macrophage efferocytosis of specific cells. To validate the mod-
el, Cre-expressing mice were tested: UBC-Cre (tamoxifen induced ubiquitious expression), 
MCH-Cre (cardiac muscle cells), CD19-Cre (B-lymphocytes) and LysM-Cre (myeloid lin-
eage cells). Bone marrow stromal cells (BMSCs) cultured from iC9-/- (WT) and iC9fl/fl mice 
were Ad-Cre infected inducing recombination evidenced by eGFP+ expression (~45%). AP 
induced apoptosis of eGFP+ cells was confirmed by AnnexinV+ flow analysis (48.7% iC9ff 
vs. 28.9% WT). Western analysis revealed iC9, and AP increased processed iC9 and cleaved 
caspase 3. Tamoxifen activated Cre induction in iC9fl/+UBC-Cre+/- mice and revealed liver 
iC9 protein via Western. AP (3h) apoptosis induction resulted in processed iC9. Bone mar-
row (BM) flow cytometry revealed eGFP+ cells (0.3% UBC-Cre-/- vs. 66.9% UBC-Cre+/-). 
In iC9fl/-MCH-Cre+/- mice, surprisingly, only 2 of 13 died after 2-3d of AP. However, West-
ern revealed heart protein from those surviving had strong iC9 (veh) whereas AP (4-5d) 
decreased iC9 and increased processed iC9 and cleaved caspase 3. B-lymphocytes comprise 
~60% of BM and spleen. The iC9fl/flCD19-Cre+/- mice revealed iC9 protein was present in 
the spleen and AP (3d) produced processed iC9 and cleaved caspase 3. AP decreased spleen 
eGFP cells, increased F4/80 cells in both marrow and spleen and increased CD68 cells in 
spleen. The % GFP+F4/80+ (indicating efferocytosis) was significantly increased in marrow. 
AP treated bone marrow macrophages from iC9fl/-LysM-Cre+/- mice in vitro, resulted in 
increased AnnexinV+PI+ in the eGFP+ cells via flow analysis (~2-fold;*p<0.05). In vivo, 
AP treated iC9fl/flLysM-Cre+/- mice had increased CD68 phagocytic cells replenished in 
the marrow. Taken together, the presence and function of the construct was validated in 
several iC9-Cre mouse models. This novel mouse model provides a powerful tool to study 
apoptosis and specific efferocytosis effects, subsequent downstream mediators and potential 
therapeutic targets.

Disclosures: Amy Koh, None

SUN-828
Role of Absent in Melanoma (AIM) 2 in Bone Integrity and Quality 
*Gozde Yildirim1, Shoshana Yakar1, Manisha Dixit2, Zhenwei Gong3, Radhika 
Muzumdar4. 1Department of Basic Science and Craniofacial Biology, David B. 
Kaiser Dental Center, New York University College of Dentistry, NY, USA, 
United States, 21.Department of Basic Science and Craniofacial Biology, David 
B. Kaiser Dental Center, New York University College of Dentistry, NY, USA, 
United States, 32.Department of Pediatrics, University of Pittsburgh School of 
Medicine, One Children’s Hospital Drive, 4401 Penn Avenue, Pittsburgh, PA 
15224, USA, United States, 4Department of Pediatrics, University of Pittsburgh 
School of Medicine, One Children’s Hospital Drive, 4401 Penn Avenue, 
Pittsburgh, PA 15224, USA, United States

Absent in Melanoma (AIM) 2 was initially discovered as an HIN-200 domain family 
interferon inducible gene and a tumor suppressor. It is a cytosolic sensor for double-strand-
ed (ds) DNA and forms AIM2 inflammasome and induces the production of interleukin 
(IL)-1β and -18 upon dsDNA binding. We have previously shown that AIM2 deficiency 
in mice (Aim2KO) induces spontaneous obesity and insulin resistance through increased 
adipogenesis, decreased energy expenditure and impaired brown fat function, which are 
mediated through the upregulation of interferon inducible gene (ifi) 202b. Our objective in 
the current study was to investigate the effect of Aim2KO on bone. We found that Aim2KO 
femurs showed increased in total cross-sectional area at 5 months of age with increased 
cortical thickness of the femur mid diaphysis (0.185±0.013mm vs. 0.208±0.009mm) by mi-

cro-CT. This correlated with increased mechanical properties of Aim2KO femurs by 3-point 
bending assay as compared to controls. Nonetheless, tissue level material property studies 
showed that total indentation distance increased significantly in Aim2KO bones, suggest-
ing reduced bone quality. Indeed, at 14 months bone mineral density (BMD) significantly 
decreased (1.93±0.031g/cm3 vs. 1.78±0.055 g/cm3) in Aim2KO mice compared to the WT 
mice. Trabecular bone volume and BMD at the femur distal metaphysis decreased signifi-
cantly in Aim2KO mice at both 5 and 14 months of age. Similarly, micro-CT analysis of 
the L4 vertebra at 5 months of age revealed significant decreases in trabecular bone volume 
(24.999±2.359% vs 14.037±1.005%) and BMD (0.544±0.032g/cc vs 0.397±0.028g/cc) in 
Aim2KO as compared to WT mice. Flowcytometry of bone marrow demonstrated a signifi-
cant increase in F4/80+ CD19-, a progenitor marker of osteoclast. Quantitative PCR showed 
a dramatic increase in mRNA level of ifi202b in the bone marrow of Aim2KO mice. Knock-
down of ifi202b in the bone marrow derived macrophages isolated from Aim2KO mice 
reduced the expression level of pro-inflammatory cytokines including IL-1β, IL-6 and TNFα 
induced by LPS. Our studies indicate that AIM2 deficiency increases pro-inflammatory bone 
marrow derived macrophages, which potentially induces osteoclast differentiation, therefore 
contributing to diminished bone mineral density.

Disclosures: Gozde Yildirim, None

SUN-845
Local Gene Expression Patterns In Differentially Treated Segmental Bone 
Defects *Andrea Alford1, Nishant Gohel1, Rafael Senos1, Steve Goldstein1, Kurt 
Hankenson1, Mark Hake1. 1University of Michigan, United States

The Masquelet technique is indicated when segmental defects are too large for standard 
bone grafting protocols. At the first surgery, a cement spacer is placed into the defect. An 
induced-membrane (IM) forms around the spacer as a result of the foreign body immune 
reaction. At the second surgery, the IM is incised, the spacer is replaced with bone graft and 
the IM is repaired. Attributes of the IM and local milieu that contribute to subsequent graft-
to-bone union are unknown. We compared global gene expression profiles in femoral defects 
managed using Masquelet to those left empty. Four 6-month old male Sprague Dawley rats 
received bilateral femoral osteotomies (5 mm). A polymethylmethacrylate (PMMA) spacer 
was placed into the defect of one leg; the other was left empty. PEEK plates were used to 
stabilize the osteotomies. Four weeks later, the rats were euthanized. IM and bone next to 
the PMMA were collected from the Masquelet side. Pre-fibrous non-union and bone next 
to empty defect were collected from the contralateral side. After integrity analysis, RNA 
sequencing was conducted using the Illumina Platform. Differential expression analysis was 
conducted using DeSeq2. Differential expression was determined based on FDR corrected 
p<0.05 and fold change >= +/- 1.5. In IM vs. pre-fibrous non-union, 271 genes were up-reg-
ulated; 195 were down-regulated. The most affected pathways (iPathway Guide http://www.
advaitabio.com) were immunologic, but FDR correction of Fisher’s exact p-values rendered 
these differences non-significant. In bone next to PMMA vs. bone next to the empty defect, 
changes were more pronounced - 874 genes were up-regulated, 489 were down-regulated. 
The most affected pathways were “ECM-receptor interaction” (p=4.8e-4) and “Hippo sig-
naling pathway” (p=8.5e-4). Cell Type Enrichment Analysis (http://www.influenza-x.org/~-
jshoemaker/cten/index.php) was conducted on IM and pre-fibrous non-union to determine 
their cellular compositions. Genes expressed by macrophages were enriched in both IM and 
pre-fibrous non-union. Genes expressed by B cells were enriched exclusively in pre-fibrous 
non-union. Our results suggest that the spacer affects the local fracture healing response, 
perhaps through altered mechanical transduction pathways (Hippo and ECM signaling), and 
at the same time induces the foreign body reaction and formation of the IM. Macrophages 
and B-cells in the empty defect suggest a chronic inflammatory response to a large segmental 
osteotomy.

Disclosures: Andrea Alford, None

SUN-846
Abaloparatide Treatment improves Spinal Fusion in a Rat Posterolateral 
Fusion Model *Heike Arlt1, Douglas Fredericks2, Bruce Mitlak3, Beate Lanske3. 
1RADIUS HEALTH INC., United States, 2Iowa Spine Research Lab, Univ. Iowa, 
United States, 3Radius Health, United States

Spinal fusion is typically an effective treatment for fractures, deformities or instability 
in the spine. The number of spinal fusion discharges has significantly increased to >400K 
per year. Surgical intervention is the current elective procedure to relieve pain and stabilize 
the spine.PTH(1-34) and Abaloparatide (ABL), a PTHrP analog, have been FDA approved 
for the treatment of women with postmenopausal osteoporosis with increased fracture risk. 
Intermittent PTH has previously been shown to improve spinal fusion outcomes in a rat and 
rabbit posterolateral spinal fusion model.The objective of this study was to evaluate the in 
vivo performance of daily injections of ABL20 (20ug/kg) compared to saline control in an 
established posterolateral fusion rat model. 32 10-wk old male rats underwent posterolateral 
spinal surgery. A dorsal midline skin incision was made from L1 to the sacrum, then the 
fascia and muscle were incised over the transverse processes (TPs). The medial 1/3 to 1/2 
of the TPs were decorticated with a high-speed burr. Approximately 0.5 cc of cortico-can-
cellous bone graft from spinous processes and the iliac crest were obtained bilaterally and 
placed in the paraspinal bed between the transverse processes.Starting at day-1 post-OP rats 
were either injected with ABL20 or saline for 14 and 28 days. Radiographic analyses and 
manual palpitations were performed at day 14 and 28 to examine potential fusion at grafted 
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sites. No fusion was observed by day 14 which was also confirmed by uCT analyses. At day 
28 50% of the ABL20 treated, but only 25% of saline treated rats had a mechanical fusion 
rate by manual palpitation and autoradiography. Moreover, uCT analysis at the grafted site 
showed a significantly greater total bone volume in ABL20 treated rats versus saline injected 
rats (p=0.0126). Trabecular number and thickness were also significantly greater than saline 
controls at 28 days (p=0.0436 and p=0.0194 respectively). Serum samples were collected at 
all timepoint and are currently being used to determine bone turn over marker such as P1NP, 
Trap-5c, Rankl, and Opg.In summary, the current study provides the first evidence that 
ABL20 is effective in improving spinal fusion in a rat posterolateral fusion model. Further 
studies are required using larger animal model to support the use of ABL for this indication.

Disclosures: Heike Arlt, Radius Health, Major Stock Shareholder

SUN-847
Comparative assessment of senolytic drugs in attenuating focal 
radiotherapy-related bone loss *Abhishek Chandra1, Christine Hachfeld1, Sean 
Park1, James Kirkland1, Robert Pignolo1, Sundeep Khosla2. 1Mayo Clinic, United 
States, 2mayo Clinic, United States

Radiotherapy (RT) treats life threatening cancers, but the radiation dosages used are 
often limited by the detrimental bystander effects on the neighboring tissues. Clinical and 
pre-clinical studies have shown severe deterioration in the tumor-adjacent bones. In a time 
course study, we recently confirmed the presence of markers of senescence and senescence 
associated secretory phenotype (SASP) factors, at 2, 3, and 4 weeks post radiation, which 
was compared to changes seen with age-related osteoporosis. Accumulation of senescence 
and SASP markers were correlated, with a 28.3 % reduction in bone volume fraction (BV/
TV) at 6 weeks, together with significant changes to trabecular number (Tb.N, -14.8%), 
trabecular separation (Tb.Sp, 13.97%), trabecular thickness (Tb.Th, -4.11%), and bone min-
eral density (BMD, -17.35%). Targeted clearance of senescent cells using different senolytic 
compounds has been shown to improve health span and alleviate age-related osteoporosis. 
We tested the efficacy of four of these senolytic agents, Dasatinib (D), Quercetin (Q), Fisetin 
(F), and a cocktail of D and Q (D+Q), where the treatments were given on days 0 and 14 
post radiation to a 5mm region in femoral metaphysis and the bones were analyzed at 6 
weeks post radiation. Interestingly, there were signs of improvement in the bone architecture 
in BV/TV [D (35.8%, p=0.07), Q (34.5%, n.s.), and F (9.52% n.s.)], connectivity density 
(Conn.Dens.)[D (45.05%, p=0.051), Q(47.61%, n.s.), and F(43.60%,n.s.)], structural model 
index (SMI)[D(-14.38%, n.s.), Q(-14.19%,n.s.), and F(-9.57%,n.s.)], and Tb.Th [D(8.02%, 
n.s.), F(-6.76%,n.s.), and Q (5.22%,n.s.)] compared to vehicle treated R-femurs. Important-
ly, the senolytic cocktail of D+Q treatment resulted in significant improvements in the BV/
TV (74.2%, p=0.02), increase in the Conn. Dens.(91.29%, p=0.009), a decrease in SMI 
(-24.19%), and a non-significant increase in Tb.Th (12.88%, p=0.08) compared to the vehi-
cle R-femurs. Using static and dynamic histomorphometry, we confirmed a 60% reduction in 
osteoblast numbers per bone surface (Ob.N/BS) and a 75% reduction in mineralizing surface 
per bone perimeter (MS/BS) in vehicle treated R-femurs. In D+Q treated R-femurs, a 2-fold 
increase in both Ob.N/BS and MS/BS was observed compared to vehicle treated R-bones. 
In summary, among all the senolytic drugs tested, D+Q worked in a synergistic way and 
is a potential therapeutic combination to alleviate radiotherapy-related bone deterioration.

Disclosures: Abhishek Chandra, None

SUN-848
Modeling Key Metabolic and Skeletal Phenotypes of Human T2DM in the 
Mouse *Brittany Eckhardt1, Jennifer Rowsey1, Brianne Thicke1, Daniel Fraser1, 
David Monroe1, Joshua Farr1. 1Mayo Clinic, United States

The prevalence of type 2 diabetes mellitus (T2DM) is increasing. While historically 
known to cause multi-organ dysfunction, including cardiovascular and renal disease, over 
the past decade or so, it has become increasingly clear that T2DM also causes skeletal com-
plications. Indeed, fracture risk is higher in patients with T2DM who paradoxically often 
present clinically with normal to higher BMD; notwithstanding, their bone turnover is al-
tered and bone quality is impaired, perhaps due to the accumulation of advanced glycation 
endproducts (AGEs) in bone that compromise the integrity of collagen networks. Despite 
this knowledge, the pathophysiological mechanisms underlying skeletal dysfunction in 
T2DM are not well understood. Lack of animal models that faithfully recapitulate the key 
metabolic and skeletal phenotypes of the human condition has hampered progress, under-
scoring the need to develop new models. This will be an important step toward identifying 
and optimizing novel approaches to treat diabetic skeletal fragility. Among the available 
species, the mouse has several advantages for this purpose as it is amendable to genetic 
manipulations as well as in-depth tissue, cellular, and molecular analyses. Here, we show 
in C57BL/6 mice that a one-time pharmacological intervention (100 mg/kg of streptozoto-
cin [STZ]) initiated in young adulthood (age 4-months) combined with 12-wks of high-fat 
diet-induced obesity (HF-DIO) causes key features of T2DM, including prolonged hyper-
glycemia (i.e., blood glucose levels >250 mg/dL; Fig. A-B) along with pancreatic islet β-cell 
dysfunction, but not complete destruction (Fig. C-D). By contrast, either intervention alone 
(STZ or HF-DIO) was not sufficient to cause hyperglycemia or β-cell dysfunction, while 
the same was true in control mice that received neither intervention (Fig. A-D). In addition 
to causing key metabolic features of T2DM, the combination of STZ + HF-DIO resulted in 
several significant changes in bone quality that closely mirrored those observed in humans 
with T2DM. These alterations included impaired trabecular/cortical bone microarchitecture 

(assessed by in vivo longitudinal µCT scanning), deficits in directly measured biomechani-
cal bone strength at axial and appendicular skeletal sites, impaired indices of bone material 
properties, altered bone turnover, and elevated levels of CML (an AGE) in bone. These find-
ings thus set the stage for future mechanistic studies using this novel mouse model of T2DM.

Disclosures: Brittany Eckhardt, None

SUN-849
Tartrate-Resistant Acid Phosphatase 5b in Rat Serum and Plasma *Jussi 
M Halleen1, Jukka Vääräniemi1, Jenni HE Mäki-Jouppila1, Katja M Fagerlund1, 
Jukka Morko1. 1Pharmatest Services, Finland

Biochemical markers of bone turnover are used to monitor the efficacy of bone-target-
ing therapies in clinical practice. Tartrate-resistant acid phosphatase isoform 5b (TRACP 
5b) is expressed by osteoclasts, secreted as an active enzyme into the blood circulation, 
and inactivated and degraded before removal from the circulation. In nonclinical studies, 
rats are used as the major small species when studying the safety and efficacy of novel 
bone-targeting therapies. Treatment effects on circulating TRACP 5b activity are measured 
in rat serum, and it has been demonstrated that serum TRACP 5b is a reliable marker of 
osteoclast number. In this study, we evaluated the suitability of ethylenediaminetetraacetic 
acid (EDTA) plasma and heparin plasma to determine TRACP 5b activity in rats. The study 
was conducted using 3-month-old male Sprague-Dawley rats that were randomized into two 
groups by stratification according to their body weight. Blood for serum, EDTA plasma and 
heparin plasma samples was harvested from lateral tail vein in the morning after overnight 
fasting in the first group, and in the afternoon after 6 hours fasting in the second group. 
TRACP 5b activity was measured by commercial immunoassay (RatTRAPTM ELISA; IDS, 
Boldon, UK) and multilabel counter (VICTOR2TM; PerkinElmer, Waltham, MA, USA). No 
significant differences were observed in TRACP 5b activity between samples harvested in 
the morning and in the afternoon. TRACP 5b activity in the afternoon was 103%, 99% and 
86% from the activity in the morning in serum, EDTA plasma and heparin plasma samples, 
respectively. In addition, there were no significant differences in TRACP 5b activity between 
serum and EDTA plasma samples. TRACP 5b activity in EDTA plasma was 99% and 96% 
from the activity in serum in the morning and afternoon, respectively, and there was a very 
strong correlation in TRACP 5b activity between serum and EDTA plasma samples. In con-
trast, TRACP 5b activity in heparin plasma was significantly lower than the activity in serum 
and EDTA plasma, being only 33% in the morning and 28% in the afternoon. The correlation 
in TRACP 5b activity between serum and heparin plasma as well as between EDTA plasma 
and heparin plasma was not as strong. This study demonstrates that TRACP 5b activity can 
be measured both in serum and EDTA plasma in rats, and that diurnal variability of TRACP 
5b activity is very low in rat serum and plasma.

Disclosures: Jussi M Halleen, IDS, Boldon, UK, Other Financial or Material Support
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SUN-850
p-Cresyl sulfate causes bone fragility by osteocytes apoptosis in CKD 
bone *Yoshiko Iwasaki1, Hideyuki Yamato2, Masafumi Fukagawa2, Junichiro 
Kazama3. 1Oita University of Nursing and Health Sciences, Japan, 2Division 
of Nephrology, Endocrinology, and Metabolism, Tokai University, Japan, 
3Department of Nephrology and Hypertension, Fukushima Medical University, 
Japan

Bone fragility has been demonstrated often in patients with chronic kidney disease 
(CKD) including dialysis patients. CKD patients also have high concentration of uremic 
toxins including p-cresyl sulfate that is an L-tyrosine metabolite. We previously reported 
PCS is able to modulate bone turnover, which reduces PTH receptor expression and PTH in-
duced-cAMP production in osteoblast. However, the effect of PCS on bone fragility remains 
unclear. In order to elucidate the involvement of PCS on bone fragility, we conducted in vivo 
and in vitro study. Male Sprague-Dawley rats underwent 5/6 partial nephrectomy (Nx) or 
sham operation (Sham). After 9weeks, these Nx rats were randomly divided into two groups. 
One group received intraperitoneal injection with PCS at a dose of 50mg/kg/day (CKD-
PCS), the other group (CKD) and sham group received PBS buffered saline. All rats were 
sacrificed at 13weeks after Nx, then serum and femur was obtained. Value of femoral bone 
elasticity in CKD rats assessed by dynamic mechanical analysis was lower than sham rats. 
In addition, empty lacunae in cortical bone increased in CKD rats, the level was up to 9-fold. 
Administered PCS treatment aggravated the reduction of bone elasticity (storage modulus: 
CKD-PCS 2.73×109±3.14×108 Pa vs CKD 3.45×109±3.45×108 Pa, p=0.046). Number of 
Empty lacunae in PCS-CKD also increased up to 1.8-hold compared with that of CKD. 
Bone mineral density and serum PTH level in CKD-PCS rats was comparable to the levels 
of CKD rats. PCS decreased cell viability by augmenting DNA fragmentation in primary 
mouse osteocytes from femur. PTH receptor mRNA expression reduced in PCS-treated cells. 
Concomitant PTH treatment did not ameliorate cell viability in PCS-treated cells. Thus, the 
accumulation of PCS deteriorated bone elastic mechanical properties in CKD rats possibly 
through oteocytes apoptosis as well as PTH desensitization.

Disclosures: Yoshiko Iwasaki, None

SUN-851
Protease-Activated Receptor 1 (PAR1) Deficiency is Associated with 
Reduced Bone Mass and Density in Mice *Hillary Larson1, Robert Klein1, 
Steven Grover2, Nigel Mackman2, Emily Larson3, Jason Taylor4. 1Portland VA 
Health Care System, United States, 2University of North Carolina, United States, 
3VA Portland Health Care System, United States, 4Oregon Health & Science 
University, United States

Our laboratory has previously demonstrated reduced bone mineral density and bone 
strength in murine models of both factor VIII deficiency (FVIII-KO) and factor IX defi-
ciency (FIX-KO). These findings suggest that the skeletal fragility observed in patients with 
hemophilia (PwH) may not be the explicit result of a FVIII or FIX deficiency alone, but in-
stead reflects downstream alteration in the coagulation system as a whole. Once initiated the 
main role of the blood coagulation cascade is to produce a local burst of activated thrombin. 
Beyond converting fibrinogen to fibrin during clot formation, the serine protease thrombin 
is believed to participate in a variety of pathological processes, including inflammation and 
tissue repair. Many of the cellular effects of thrombin are achieved through proteolytic cleav-
age of the protease-activated receptor (PAR) family of G-protein-coupled receptors. Impor-
tantly, PAR1 has been demonstrated to be the major thrombin receptor on osteoblasts. Thus, 
thrombin generation may participate in normal bone physiology and impaired skeletal PAR1 
activation by thrombin may be linked to the osteoporosis present in FVIII-KO and FIX-KO 
murine models. To explore this hypothesis, we analyzed the effect of PAR1 deficiency on 
overall health, bone mineral density (BMD by dual energy X-ray absorptiometry), mid-shaft 
femoral morphometry (by microcomputer tomography) and femoral biomechanical strength 
(by 3-point bending) in a population of adult (20-week-old) male mice derived from PAR1 
knockout (PAR1-KO) heterozygous breeding pairs (see table below). General measures of 
body size (weight and length) and femoral bone length were unaffected by PAR1 deficien-
cy. However, mice with diminished PAR1 gene levels (heterozygote, +/- and knockout, -/-) 
exhibited progressive reductions in vertebral and femoral BMD, femoral mid-shaft bone 
areas and femoral ultimate failure load. Femoral morphometric analysis suggests PAR1 de-
ficiency gives rise to reduced periosteal bone apposition as well as impaired endosteal bone 
resorption and together these geometric changes result in reduced whole bone resistance to 
mechanical loading. These findings lend credible support to our overarching hypothesis that 
bleeding disorders associated with impaired thrombin action may result in deleterious effects 
on bone health, at least in part, as a consequence of altered PAR1 signaling in skeletal tissue.

Disclosures: Hillary Larson, None

SUN-852
Thalassemia Prevents Cancellous Bone Loss in Chronic Kidney Disease 
Mice *Sutada Lotinun1, Korakot Atjanasuppat1, Worasit Saiworn1, Asada 
Leelahavanichkul2, Saovaros Svasti3, Nateetip Krishnamra4. 1Department 
of Physiology and Skeletal Disorders Research Unit, Faculty of Dentistry, 
Chulalongkorn University, Thailand, 2Department of Microbiology, Faculty of 
Medicine, Chulalongkorn University, Thailand, 3Thalassemia Research Center, 
Institute of Molecular Biosciences, Mahidol University, Thailand, 4Department 
of Physiology, Faculty of Science, Mahidol University, Thailand

Patients with β-thalassemia are associated with osteoporosis and have an increased risk 
of chronic kidney disease (CKD). The purpose of this study was to evaluate skeletal changes 
in heterozygous β-globin knockout (BKO) thalassemic mice after the development of CKD. 
Seven-week-old BKO mice and wild type (WT) controls were 5/6 nephrectomized to induce 
CKD for 3 months. The hematologic indices of sham BKO mice showed characteristics 
similar to patients with β-thalassemia intermedia. Their red blood cells were microcytic and 
hypochromic, varied in size and shape (anisocytosis and poikilocytosis) and had uneven 
hemoglobin distribution showing target cells as a bull’s eye-shaped. Serum BUN, calcium, 
and phosphorus did not change in sham BKO mice. CKD increased serum BUN in both WT 
and BKO mice and the level was much higher in CKD BKO mice. Thalassemia did not affect 
the kidney interstitial fibrosis and tubular atrophy (IFTA) score indicating that sham BKO 
mice had normal kidney function. As expected, CKD increased the IFTA score. However, 
the score was similar in CKD WT and BKO mice, indicating comparable renal fibrosis. 
Serum calcium and phosphorus did not alter in either CKD WT or CKD BKO mice. BKO 
mice were osteopenic. μCT showed decreases in cortical thickness, cancellous bone volume, 
trabecular number, and connectivity density with a concomitant increase in trabecular sep-
aration. CKD induced cortical and cancellous bone loss in WT controls. Cortical volume 
and cortical thickness were decreased. CKD WT had decreased cancellous bone volume, 
trabecular thickness, trabecular number, and connectivity density. Interestingly, BKO mice 
were resistant to CKD-induced cancellous bone loss. However, cortical bone volume and 
cortical thickness were reduced in CKD BKO compared to BKO mice.Our results suggest 
that CKD increases cancellous and cortical bone loss but thalassemia prevents CKD-induced 
cancellous but not cortical bone loss.

Disclosures: Sutada Lotinun, None

SUN-853
Osteoporosis in a murine model of postmenopausal lupus *Jauquline 
Nordqvist1, Ulrika Islander1, Hans Carlsten1, Marie Lagerquist2, Louise 
Grahnemo2, Antti Koskela3. 1Centre for Bone and Arthritis Research, Department 
of Rheumatology and Inflammation Research, Sahlgrenska Academy, University 
of Gothenburg, Sweden, 2Centre for Bone and Arthritis Research, Department 
of Internal Medicine and Clinical Nutrition, Sahlgrenska Academy, University 
of Gothenburg, Sweden, 3Department of Anatomy and Cell Biology, Faculty of 
Medicine, University of Oulu, Finland

Background/objectivePostmenopausal women with systemic lupus erythematosus 
(SLE) have an increased risk of osteoporosis and associated fractures. Their increased oste-
oporosis risk is probably caused by their high level of inflammation, use of glucocorticoids, 
impaired kidney function, and early menopause as these are known risk factors for osteopo-
rosis. Due to all these risk factors and the lack of safe and effective treatments, new therapies 
for the treatment of osteoporosis in this group of patients is needed. Ovariectomized MRL/
lpr mice constitute a well-established model for studies of postmenopausal SLE; however, 
it is not clear to what extent this experimental model is associated with the development of 
osteoporosis. Thus, the aim of this study was to characterize the skeleton of ovariectomized 
MRL/lpr mice to determine the suitability of this model in studies of prospective new ther-
apies for osteoporosis in postmenopausal SLE patients.Methods Skeletal parameters were 
measured in MRL/lpr mice and control mice, MRL/++ mice, using peripheral quantitative 
computed tomography (pQCT), high-resolution micro-CT (µCT), and biomechanical analy-
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ses. mRNA expression of bone-remodeling markerswas measured by quantitative real-time 
PCR (qPCR) and serological markers of lupus disease were evaluated using ELISA.Re-
sultsMRL/lpr mice had reduced cortical and trabecular bone thickness compared with con-
trol mice. Total bone mineral density (BMD) was also reduced in MRL/lpr mice compared 
with control mice. In line with the low bone mass of MRL/lpr mice, the gene expression 
analysis of these mice indicated an increased osteoclast activity as well as a decreased osteo-
blastogenesis and osteoblastogenic activity, compared with control mice. ConclusionOva-
riectomized MRL/lpr mice constitute a valuable experimental model for studies of osteopo-
rosis development in postmenopausal SLE and this model is thus suitable for future studies 
of osteoporosis treatment in SLE.

Disclosures: Jauquline Nordqvist, None

SUN-854
Towards mechanisms of bone regeneration and repair. Lessons learned 
from African spiny mice (Acomys) *Kirby Sherman1, Alyssa Falck1, Shannon 
Huggins1, Ken Muneoka1, Dana Gaddy1, Larry Suva1, Malcolm Maden2. 1Texas 
A&M University, United States, 2University of Florida, United States

Although similar in appearance to mice of the genus Mus, “spiny mice” are actual-
ly small mammals with bare, scaled tails and unusually stiff guard hairs resembling the 
spines of a hedgehog. Indeed, genetic evidence suggests that spiny mice are more closely 
related to gerbils than to common mice and thus within the genus Acomys. Whatever the 
nomenclature, (African spiny mice Acomys) are unique precocial rodents native to Africa, 
the Middle East, and southern Asia possessing brittle and easily torn skin, that allows the 
animals to escape predators by discarding patches of skin when caught or bitten. While 
normal laboratory mice (Mus musculus) grow scar tissue when skin is removed, spiny mice 
completely regenerate hair follicles, sebaceous glands, dermis and fur with no evidence of 
fibrosis and scarring. In addition, the animals can also fully repair significant ear cartilage 
wounds. These important tissue regenerative capabilities attracted us to determine the bone 
phenotype of these animals as a prelude to subsequent bone healing and bone regeneration 
studies. Tibiae and femurs were harvested from adult 10 week old male female Acomys 
and examined by microCT and histology. Interestingly, female Acomys had significantly 
higher BV/TV, Tb.Th., and decreased Tb.Sp. than male Acomys. In addition, cortical bone 
geometry revealed that female Acomys possess significantly thicker cortices and larger 
cortical cross-sectional area for long bones that are significantly larger than males in all 
dimensions. The significant femoral geometry and architecture differences between female 
and male Acomys were also reflected in bone strength estimates using FEA. This unusual 
finding prompted a comparison with Mus musculus (C57/Bl6) and revealed that Acomys 
females have significantly greater BV/TV than either 3 or 6 month old male C57/Bl6 mice. 
Histologically, Acomys bone marrow and growth plate cartilage appears largely normal, 
although large numbers of megakaryocytes and macrophages are observed. The significantly 
increased bone microarchitecture in female Acomys is likely an evolutionary advantage, as 
in this species adult female spiny mice typically are more aggressive and dominant over their 
male counterparts. As interest in the regenerative capacity of the skeleton has reemerged, the 
identification of the molecular pathways controlling bone regeneration in mammals, such 
as Acomys, may provide new understanding of these regulatory pathways in the skeleton.

Disclosures: Kirby Sherman, None

SUN-855
A Protective Role of an FDA-Approved Generic Drug for Demyelination 
Against Neurogenic Muscle Atrophy *M A Hassan Talukder1, Jung Lee1, 
Anagha Gurjar1, Mary O’Brien1, John Elfar1, Li Yue2. 1Penn State College 
of Medicine, United States, 2The Warren Alpert Medical School of Brown 
University , United States

Background: Traumatic peripheral nerve injury (TPNI) represents a major health prob-
lem that often leads to significant functional impairment and permanent disability from the 
loss in axonal continuity, neuronal cell death, nerve demyelination, conduction defects, mus-
cle denervation and muscle atrophy. 4-Aminopyridine (4AP), a broad-spectrum potassium 
channel blocker and FDA-approved drug, improves neuromuscular function in patients with 
diverse demyelinating disorders. The neurological benefits of 4AP are believed to result 
from increases in action potential duration, calcium influx, neurotransmitter release and syn-
aptic transmission. We have recently repurposed the use of 4AP and demonstrated that both 
systemic and local 4AP administration enhances global functional recovery of the affected 
limb, promotes remyelination of the nerve and improves the nerve conduction velocity in a 
mouse model of TPNI. While muscle atrophy occurs very rapidly following nerve injury, the 
effect 4AP on muscle atrophy and muscle contractile function is largely unknown. Methods: 
This study was designed to explore the possible beneficial effects of 4AP treatment in muscle 
atrophy, intrinsic muscle function, and muscle regeneration following acute sciatic nerve 
crush injury. Mice with or without moderate sciatic nerve crush injury were followed for 3, 7 
and 14 days with or without 4AP (10 microgram/daily, ip) versus saline treatment. Morpho-
logical, functional and transcriptional properties of skeletal muscle were assessed. Results: 
In addition to improving in vivo global motor function as early as post-operative day 3, 
4AP treatment significantly attenuated muscle atrophy in the injured limb with increased 
muscle mass and muscle fiber area. 4AP also improved ex vivo intrinsic muscle contractile 
force 7 days post-injury. Most importantly, the reduced muscle atrophy with 4AP treatment 
was concurrent with significantly reduced expression of atrophy-related genes (myogenin, 

MuRF-1, FoxO1, FoxO3) and increased expression of Pax7+ satellite cells and proliferating 
Ki67+ cells. Conclusions: These findings provide new insights into the beneficial effects of 
4AP in nerve injury-induced muscle atrophy and dysfunction and open a new window for 
further investigation in neuromuscular injury-induced muscle loss.

Disclosures: M A Hassan Talukder, None

SUN-856
Systemic Bone loss, Impaired Osteogenic Activity and Type I Muscle 
Fiber Atrophy in Mice with Elastase-Induced Pulmonary Emphysema: 
Establishment of a Chronic Obstructive Pulmonary Disease-Related 
Osteoporosis/Sarcopenia Mouse Model *Manabu Tsukamoto1, Yasuaki 
Okada1, Hokuto Fukuda1, Yoshiaki Yamanaka1, Ken Sabanai1, Eiichiro 
Nakamura1, Akinori Sakai1, Toshiharu Mori2, Ke-Yong Wang3, Keisuke Naito4, 
Kazuhiro Yatera4. 1Department of Orthopaedic Surgery, School of Medicine, 
University of Occupational and Environmental Health, Japan, 2Department 
of Orthopaedic Surgery, Shin-Kokura Hospital, Federation of National Public 
Service, Personnel Mutual Aid Associations, Japan, 3Shared-Use Research 
Center, School of Medicine, University of Occupational and Environmental 
Health, Japan, 4Department of Respiratory Medicine, School of Medicine, 
University of Occupational and Environmental Health, Japan

Purpose: Chronic obstructive pulmonary disease (COPD) and bone/muscle are related, 
but most pathological mechanisms remain unknown. We evaluated bones and muscles in 
mice with pulmonary emphysema to establish an appropriate animal model for the patho-
logical clarification of musculoskeletal diseases associated with COPD.Methods: Twelve-
week-old male C57BL/6J mice were treated with intratracheal administration of 0.025- or 
0.1-U porcine pancreatic elastase (PPE) dissolved in saline, or with saline alone (control). 
Changes in vertebral bone mineral density (BMD; T4, T7, T10, L1, and L4) were monitored 
for 12 weeks using in vivo microcomputed tomography (µCT), and BMD change rates were 
analyzed. Mice were euthanized at 24 weeks of age, and blood samples, lungs, spine, fe-
murs/tibias, and leg muscles were obtained for analysis. Mean linear intercept (Lm; indicator 
of alveolar diameter) was assessed. Spine and femur BMDs were measured with dual-energy 
X-ray absorption (DXA). Static and dynamic bone histomorphometry were performed us-
ing µCT or nondecalcified specimens. The quadriceps, gastrocnemius, plantaris, and soleus 
were weighed. The cross-sectional area (CSA) and proportion of each muscle fiber were an-
alyzed with immunofluorescence staining.Results: The BMD change rates from T4 to L4 at 
week 12 after PPE administration were significantly lower in the PPE 0.1 group (T4: −9.2% 
vs 4.4%, T7: −11.3% vs 5.0%, T10: −12.2% vs 1.8%, L1: −13.5% vs −1.3%, L4: −10.6% vs 
0.8%). Spinal BMD, measured via DXA, was significantly lower in the PPE-0.1 group than 
in the control group. Cancellous bones at L1 and the femur showed microstructural degrada-
tions on µCT. Dynamic bone histomorphometries of the lumbar vertebrae and tibiae revealed 
significant declines in osteogenesis; plasma osteocalcin (bone formation marker) levels were 
also significantly lower. Only the soleus muscle weight significantly decreased in the PPE 
0.1 group. The soleus contains numerous type I muscle fibers; a significant decrease in type 
I muscle fibers was observed without type II muscle fiber atrophy. Lm negatively correlated 
with bone volumes at L1 and the femur, soleus muscle weight, soleus CSA, and the type I 
muscle fiber proportion.Conclusions: Mice with elastase-induced pulmonary emphysema 
showed systemic bone loss, impaired osteogenic activity and type I muscle fiber atrophy and 
are acceptable COPD-related osteoporosis/sarcopenia models that can contribute to further 
research.

Disclosures: Manabu Tsukamoto, None

SUN-876
Vascular Endothelial Growth Factor Antibody (anti-VEGF) Monotherapy 
Causes Destructive Advanced Periodontitis but Not Osteonecrosis of the Jaw 
in Rice Rats (Oryzomys palustris) *Jonathan Messer1, Evelyn Castillo2, Abel 
Abraham2, Jessica Jiron2, Ronnie Israel2, Samantha Thomas2, Donald Kimmel2, J. 
Ignacio Aguirre2, Joshua Yarrow3, Michael Reynolds3, Russell Wnek3, Catherine 
Van Poznak4, Indraneel Bhattacharyya5. 1Department of Physiological Sciences, 
University of Florida , United States, 2Department of Physiological Sciences, 
University of Florida, United States, 3VA Medical Center, Research Service, VA 
Medical Center, Gainesville, FL, United States, 4Medical Oncology, University 
of Michigan, United States, 5Oral & Maxillofacial Pathology, UF College of 
Dentistry , United States

Medication-related osteonecrosis of the jaw (MRONJ) is a serious adverse event in pa-
tients taking powerful anti-resorptives [pAR; e.g. zoledronic acid (ZOL)] and angiogenesis 
inhibitors (AI; e.g., anti-VEGF). Combined local (e.g. orodental infection/inflammation) and 
systemic co-factors (e.g. pARs, etc.) influence the risk for MRONJ. The concurrent use of 
other medications by AI patients who develop ONJ, particularly pARs, currently obscures 
the role of AIs in ONJ. Rice rats, a species naturally susceptible to periodontitis (PD), that 
receive only ZOL, develop lesions that grossly and histopathologically resemble human 
ONJ. We performed a study hypothesizing that AI monotherapy, like ZOL monotherapy, 
causes ONJ in rice rats with localized PD. Rats were randomized at age 4 wks into 3 groups 
(N=15) that received: 1) ZOL (80 µg/kg BW 1X/mo, IV); 2) an AI [anti-VEGF Mab (B20-
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4.1.1, Genentech); 5mg/kg BW 2X/wk, SC], or 3) VEH (saline 1X/mo, IV/SC). After 24 
weeks, rats were euthanized. We have previously shown that rice rats receiving anti-VEGF 
or ZOL monotherapy, unlike VEH rats, develop a very high prevalence of gross ONJ-like 
lesions. Here we present the histopathologic and MicroCT evaluations, and analysis of in-
flammatory cell markers in oral tissues by immunohistochemistry. We found that 50% of 
ZOL rats developed histopathologic ONJ at maxillary sites where localized PD had initially 
developed. In contrast, though we had previously identified 80% of anti-VEGF rats with 
gross “ONJ-like” maxillary lesions, none of those were histopathologic ONJ lesions (no ex-
posed necrotic bone). Instead, extensive areas of alveolar bone resorption, inflammatory cell 
infiltration, and pseudoepitheliomatous hyperplasia of gingival epithelium were seen in 80% 
of anti-VEGF rats, both in maxillae and mandibles. MicroCT confirmed a near absence of 
alveolar bone in the maxillary molar region of 80% of anti-VEGF rats. A higher expression 
of CD3+ cells was found in anti-VEGF rats compared to VEH rats, while a higher number of 
CD68+ cells was found in ZOL rats with BRONJ compared to VEH rats. Our data suggest 
that anti-VEGF monotherapy, unlike ZOL monotherapy, does not induce ONJ by itself, but 
rather induces a distinctive form of advanced destructive PD that affects all jaw quadrants, 
not just those affected by localized PD. These data also suggest differential pathophysiologic 
mechanisms involved with these two monotherapies. Additional studies to define the mech-
anisms are ongoing

Disclosures: Jonathan Messer, None

SUN-877
Effects of Yerba Mate (Ilex paraguariensis) with Different Antioxidant 
Capacity on Bone and Oxidative Stress Parameters *Lucas R Brun 1, 
Laureana Villarreal 1, Mercedes Lombarte 1, Florencia E D´Andrea1, Verónica 
E. Di Loreto1. 1Bone Biology Laboratory. School of Medicine, Rosario National 
University, Argentina

Yerba mate (YM) infusion is frequently drank in several Latin American countries and 
contain multiples active phytochemicals as methylxanthines and polyphenols. Previuosly 
we found in vivo positive effect on BMD, trabecular bone volume and in vitro osteoblastic 
cells viability (MC3T3E1) after treatment with YM components (caffeine, chlorogenic acid 
and rutin). Aim: evaluate the effect of YM with different antioxidant capacity on bone tissue 
and oxidative stress parameters. Material and methods: 30-day Sprague Dawley rats were 
divided into 3 groups (n=9/group) which received ad libitum during 90 days: Control (wa-
ter), YM, YM+. The higher antioxidant capacity of YM+ was verified through the percentage 
of inhibition of the radical 2,2-diphenyl-1-picrylhydrazyl and polyphenols content. After 
90 days, the total BMD was performed on tibias by DXA (Hologic). The morphological 
analysis were performed on cross sections (500 μm in thickness) using a software (Image J 
1.40). Cortical bone strength at the femoral mid-diaphysis was determined using a 3-point 
bending test and trabecular bone strength was evaluated by a compression test on thoracic 
vertebrae. The activity of alkaline phosphatase (AP) and oxidative stress parameters (gluta-
thione peroxidase [GPx], catalase and lipoperoxidation) were measure in plasma. Results: 
BMD were significantly increased in both YM groups (YM= 10.1% and YM+= 9.1% vs 
control) without differences between them. The compression test on thoracic vertebrae was 
found significantly increase in both YM groups (YM= 14.1% and YM+= 15.4% vs con-
trol) without differences between them. No differences in 3-point bending test and cortical 
morphological parameters were found among groups. The oxidative stress parameters were 
found decrease in YM groups vs controls, without differences between the YM groups: GPx 
(µmol/min.mg prot): control= 0.014+/-0.001, YM= 0.011+/-0.001*, YM+=0.011+/-0.001* 
(*p<0.05 vs control); catalase (umol H2O2/min.mg prot): control= 0.30+/-0.25, YM= 
0.15+/-0.08, YM+=0.12+/-0.05 (p=0.0592); lipoperoxidation (uM equiv 1,2 MDA-TBA): 
control= 42.70+/-16.42, YM= 21.07+/-11.77*, YM+=19.35+/-17.33* (*p<0.05 vs control). 
The AP was significantly increased in YM groups. Conclusion: both YM infusions showed 
a positive effect on BMD, trabecular bone biomechanical properties and AP levels whereas 
reduced oxidative stress parameters in plasma without differences among them. The bone 
effect of YM could be due to a decrease of oxidative stress.

Disclosures: Lucas R Brun , None

SUN-878
Body Weight Loss Improves Bone Quality in High Fat Diet fed Female Rats 
following Short-term Treatment with a GLP1/glucagon Co-agonist and 
Food Restriction *Jennifer Rojas1, Inger Thorup1, Florian Bolze1, Johannes 
Fels1, Majken Dalgaard1, Martin Guillot2, Aurore Varela2, Gabrielle Boyd2, Yulia 
Tingle3. 1Novo Nordisk A/S, Denmark, 2Charles River, Canada, 3Envigo, United 
Kingdom

Background and study aim: Previous animal and human data show that excessive fat 
accumulation, food restriction and body weight loss can affect bone quality. In this explor-
ative rat study, we investigated the effect of body weight loss on bone quality in normal 
weight and obese rats using food restriction and an anti-obesity drug, a GLP1/glucagon 
co-agonist. Method: Six-week old Sprague Dawley rats, n=10-16/sex/group, were fed either 
a chow or a high fat diet (HFD) for 23 weeks. Subsequently, rats were subjected to daily 
subcutaneous treatments with either vehicle or the co-agonist for 4 weeks. To discriminate 
drug-related from weight loss-related effects, we additionally included food restricted (FR) 
rats and aimed at a body weight lowering effect of maximum 20%. Ex vivo bone densi-

tometry, biomechanical testing, histology and bone-related hormones (leptin, FGF23, PTH, 
osteocalcin, adiponectin, ACTH, TSH, T4, estradiol, testosterone) were applied to charac-
terize the impact of drug-dosing and FR on bone quality.Results: HFD feeding in females 
resulted in slight increases in bone size at the distal femur metaphysis and diaphysis and in 
L4 vertebra, associated with marginal decreases in trabecular bone (Tb) density when com-
pared to chow fed vehicle-treated rats. This was substantiated by decreases in Tb number, 
Tb thickness and increased Tb separation at the distal femur metaphysis. Additionally, most 
of the intrinsic strength parameters were decreased in L4 following compression consistent 
with the decreases in Tb bone density, suggesting that bone quality was marginally decreased 
in HFD fed females. Similar changes in bone densitometry were observed in males but 
without meaningful impact on bone strength. Co-agonist treatment as well as FR normalized 
the negative effects on bone quality in HFD fed females, suggesting that the improved bone 
quality was weight loss-related, independent from the type of intervention. No changes were 
detected by histopathology in femur/tibia and sternum. Normalization of the bone quality 
was not reflected in any of the measured hormones.Conclusion: Body weight loss induced by 
either FR or a GLP-1/glucagon co-agonist is beneficial for bone quality in HFD fed female 
rats and can be identified even in a short-term study of just four weeks duration.

Disclosures: Jennifer Rojas, Novo Nordisk A/S, Grant/Research Support

SUN-879
Antipsychotic induced bone loss: Impact on osteoporosis-associated back 
pain *Victoria Eaton1, Andrew Elkinson1, Joshua Havelin1, Karen Houseknecht1, 
Tamara King1. 1University of New England, United States

Purpose: Osteoporosis is associated with trabecular bone loss and compression frac-
tures in the vertebral column leading to back pain. Administration of the antipsychotic drug, 
risperidone (RIS), is associated with increased fracture risk, clinically, and enhanced trabec-
ular bone loss in female mice. RIS-induced bone loss is also observed with hypogonadism 
(ovariectomy, OVX) pre-clinically. We hypothesize that RIS enhances OVX-induced ver-
tebral bone loss and associated low back pain.Methods: Female mice (C57bl/6) underwent 
sham or OVX surgery at 5-weeks of age and dosed with vehicle (VEH) or RIS (0.75 mg/kg, 
p.o.) once daily for 8 weeks, commencing at 8 weeks of age (3 weeks post-OVX). Back pain 
was measured using grip strength before drug (15 days post-OVX), 25 and 46 days into RIS 
treatment, and 7 days after termination of drug treatment. Ongoing pain was assessed during 
the week after risperidone treatment was terminated using conditioned place preference. 
Movement and rearing behaviors were assessed 3 and 7 weeks into drug administration, and 
again 10 days post-drug administration.Results: OVX mice showed diminished grip strength 
indicating evoked low back pain compared to shams at all time-points (p<0.01); this effect 
was not altered by RIS. The opioid agonist DAMGO reversed OVX-induced diminished 
grip strength (p<0.05) but failed to induce conditioned place preference in any treatment 
group indicating that none of the groups developed ongoing pain. OVX mice had dimin-
ished movement compared to shams within 4 weeks (p<0.05) and rearing within 7 weeks of 
drug treatment (p<0.05). RIS treatment diminished movement and rearing compared to VEH 
mice in both the sham (p<0.01) and OVX (p<0.05) groups. The RIS-induced diminished 
movement and rearing was not observed after drug treatment was terminated suggesting po-
tential non-pain altering effects of risperidone such as sedation or anxiety. Radiographs taken 
at the end of the study indicate bone loss in the OVX and the OVX-RIS groups.Conclusions: 
Our findings indicate that OVX-induced osteoporosis results in axial stress-induced low 
back pain without a persistent ongoing pain at 13 weeks post-OVX. This was not altered by 
RIS treatment. OVX mice demonstrated reduced movement and rearing which have been 
used as measures of pain and anxiety. RIS reduced movement and rearing in both sham and 
OVX mice that was not observed following termination of RIS treatment indicating potential 
non-pain effects of RIS.

Disclosures: Victoria Eaton, None

SUN-880
In Vivo Comparison of Skeletal and Osteocytic Responses to Abaloparatide 
and PTH 1-34 *Zheng-tao Lyu1, Roland Baron1, Dorothy Hu2, Francesca Gori2, 
Jia-ming Zhang3, Daniel Brooks4, Mary Bouxsein4, Beate Lanske5. 1Harvard 
Medical School, United States, 2Harvard School of Dental Medicine, United 
States, 3Department of Biochemistry and Biophysics, Lineberger Comprehensive 
Cancer Center, University of North Carolina, United States, 4Department of 
Orthopedics, Beth Israel Deaconess Medical Center , United States, 5Radius 
Health, United States

Purpose: Abaloparatide (ABL), a 36 amino acid analog of human parathyroid hor-
mone-related protein (PTHrP) and PTH1-34 (PTH) bind and activate the same receptor 
(PTH1R). Pre-clinical and clinical studies however suggest that the skeletal response to 
these two agents differs. Here we compared the skeletal responses to PTH and ABL at dif-
ferent or similar dosages, with a focus on osteocytes (Ocy).Methods: 3-month-old C57BL/6 
mice underwent OVX or sham surgery. 7 weeks later, both groups were s.c. injected daily 
for 4 weeks with vehicle (VEH), ABL 40µg/kg/d (ABL40) or PTH 10µg/kg/d (PTH10) to 
mimic the clinical dosage (4:1 ABL to PTH). In addition, PTH was also used at 40µg/kg/d 
(PTH40) for direct comparison with ABL40. Skeletal responses were analyzed by µCT and 
histomorphometry on tibiae and L5 vertebrae. To assess the effects of ABL and PTH on 
Ocy, we analyzed Ocy lacunae by high resolution µCT (MicroXCT-200) and performed 
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RNA-Seq using long bone Ocy-enriched RNA, isolated 24h after the last PTH or ABL injec-
tion.Results: As expected, µCT analysis showed that OVX-VEH mice had lower cancellous 
and cortical bone mass than sham-VEH group. At the clinical ratio of 4:1, ABL40 showed 
significantly stronger effects on both trabecular and cortical bone. Cortical thickness was 
higher and marrow area smaller in ABL40 than in PTH10 groups. Similarly, MAR, BFR 
and N.Ob were significantly higher in trabecular bone of ABL40 vs PTH10 mice whereas no 
difference in osteoclast numbers was observed. In contrast, the effects of ABL40 and PTH40 
were overall similar, except for higher cortical area and smaller marrow area in ABL40, 
suggesting again that ABL is more protective than PTH in the cortex.In addition to Ocy 
lacunar differences, RNA-Seq analysis identified 3406 genes regulated by PTH40 and 1745 
genes regulated by ABL40, with only 582 co-regulated genes (>2 fold, FDR<0.05). Inter-
estingly, several signaling pathways were differentially regulated by PTH40 versus ABL40.
Conclusion: Although ABL40 and PTH40 exert similar bone anabolic effects in OVX mice 
in trabecular bone, at a ratio equivalent to clinical dosage (4:1), ABL40 induces greater 
anabolic responses than PTH10 in trabecular bone. Furthermore ABL40 induced stronger 
cortical responses than both PTH10 and PTH40. Intriguingly, while a significant overlap 
between the responses to the two agents is observed in cortical osteocytes, the responses to 
PTH and ABL differ in terms of Ocy signaling pathways activation.

Disclosures: Zheng-tao Lyu, None

SUN-881
Effects of teriparatide and low-intensity aerobic exercise on bone and fat 
parameters in rats *Chiaki Sato1, Miyakoshi Naohisa1, Yuji Kasukawa1, Koji 
Nozaka1, Hiroyuki Tsuchie1, Itsuki Nagahata1, Yusuke Yuasa1, Kazunobu Abe1, 
Hikaru Saito1, Yoichi Simada1. 1Akita University Hospital, Japan

IntroductionAgeing increases the risk of fragility fractures because of osteoporosis 
and decreased skeletal muscle mass, and increased fat tissue in bone marrow. Teriparatide 
(TPTD) and exercise may inhibit both. However, the effects of treatment with a combination 
of TPTD and exercise are unclear. In this study, the effects of TPTD and exercise on bone 
and fat parameters were examined in ovariectomized (OVX) and hindlimb unloading (HLU) 
rats.MethodsSeven-month-old Wistar female rats were OVX and subjected two weeks lat-
er to HLU. They were then randomized into 4 groups (n=6-10) after 4 weeks: (1) TPTD 
group, 0.3 µg/kg, 3 days/week TPTD subcutaneous injection; (2) Ex group, exercised by 
treadmill at 12 m/min, 60 min/day, 5 days/week; (3) Combined (COMB) group, treated 
with TPTD and exercised by treadmill; and (4) Control (CNT) group, treated with vehicle 
of TPTD and no exercise. TPTD administration and/or exercise were continued for 8 weeks. 
After sacrifice, BMD of the femur and lower limb fat and skeletal muscle percentages were 
measured by dual-energy X-ray absorptiometry (DXA). Adipocyte volume per total bone 
marrow volume (AV/MV), number of adipocytes per unit area of marrow (N.A/MV), and 
volume of each adipocyte per number of adipocytes (AV/N.A) were evaluated in the bone 

marrow of the proximal tibia.ResultsBMDs of the proximal and distal femur were signifi-
cantly higher in the Ex, TPTD, and COMB groups than in the CNT group (all p < 0.05), and, 
furthermore, they were significantly higher in the COMB group than in the Ex group. BMD 
of the middle femur was significantly higher in the COMB group than in the TPTD, Ex, and 
CNT groups (all p < 0.05). Lower limb fat percentages were significantly lower in the TPTD, 
Ex, and COMB groups than in the CNT group (p < 0.05). Skeletal muscle percentages were 
significantly higher in the TPTD, Ex, and COMB groups than in the CNT group (p < 0.05).
AV/MV r and N.A/MV were significantly lower in the TPTD and COMB groups than in the 
CNT group (all p < 0.05), and they were significantly lower in the COMB group than in the 
Ex group (both p < 0.05). No significant differences in the AV/N.A were observed among the 
groups.ConclusionA combination of TPTD and exercise improved BMD of the femur, lower 
limb fat and skeletal muscle percentages, and bone marrow adipocytes. Combination therapy 
with TPTD and exercise has positive effects on BMD and fat metabolism in rats.

Disclosures: Chiaki Sato, None

SUN-882
Osteoprotective effects of oleanolic acid against bone loss are associated 
with its actions on fatty acid metabolism in aged female rats *Wen-Xuan Yu1, 
Xiao-Li Dong1, Chi-On Chan1, Daniel Kam-Wah Mok1, Man-Sau Wong1, Si-Si 
Cao2. 1The Hong Kong Polytechnic University, Hong Kong, 2Purdue University; 
The Hong Kong Polytechnic University, Hong Kong

Oleanolic acid (OA) is a natural pentacyclic triterpenoid with pleiotropic effects. Our 
previous study showed OA protected age-related bone loss by improving bone calcium (Ca) 
mineralization in aged female rats. However, the underlying molecular mechanism of OA to 
improve bone properties remains unknown. The present study is designed to seek potential 
biomarkers and metabolic pathways involved in the osteoprotective effects of OA in aged 
rats by non-targeted metabolomics analysis.Fifteen 13-month old female Sprague-Dawley 
rats were randomly assigned to the following three groups (n=5) and orally administered 
with: 1) vehicle-treated rats fed normal Ca diet (NCD); 2) vehicle-treated rats fed high 
calcium diet (HCD); 3) OA (25 mg/kg/day)-treated rats fed NCD (OA). Bone properties 
were evaluated using micro-Computed Tomography (μ-CT). The metabolic profiles of se-
rum samples were analyzed by using UPLC-Orbitrap-MS and GC-TOF-MS.Treatment with 
HCD and OA significantly prevented bone loss in aged female rats by increasing trabecular 
bone mineral density and improving trabecular microarchitectural properties. In the PLS-DA 
score plot, clear distinctions were observed between NCD and HCD group; between NCD 
and OA group. From OPLS-DA score blot of NCD group against HCD group, 89 endoge-
nous metabolites were identified as potential biomarkers with VIP score, which are reported 
to be involved in lipid or amino acid or energy metabolism in vivo. Serum free fatty acids, 
phospholipids, glycerol and glucose significantly decreased, while carnitine, branched-chain 
amino acids and bile acid increased in rats fed with HCD. OA treatment effectively modulat-
ed fatty acid metabolism in aged rats. Among the endogenous metabolites changed by HCD 
treatment, OA treatment resulted in reduction of serum free fatty acids, including saturated, 
polyunsaturated as well as monounsaturated fatty acids, in comparison with NCD group. 
Our results indicated that the osteoprotective actions of HCD treatment in aged female rats 
were not only by the increase in Ca supply but also associated with its regulation on lipid, 
amino acid and energy metabolism. Similarly, the bone protective effects of OA were not 
only associated with its actions on Ca mineralization but also its effects on fatty acid metab-
olism in aged female rats.

Disclosures: Wen-Xuan Yu, None

SUN-899
Quantifying Skeletal Burden in Fibrous Dysplasia using Sodium Fluoride 
PET/CT *Natasha Appelman-Dijkstra1, Wouter van der Bruge2, Marlous 
Hagelstein-Rotman3, Frits Smit4, Sander Dijkstra5, Lioe-Fee de Geus-Oei6, 
Dennis Vriens7. 13Center for Bone Quality, dept. of Internal Medicine, division 
of Endocrinology, Leiden University Medical Center (LUMC), Netherlands, 
2Section of Nuclear Medicine, dept. of Radiology, Leiden University Medical 
Center (LUMC), and Dept. of Nuclear Medicine, Slingeland Hospital, 
Netherlands, 3Center for Bone Quality, dept. of Internal Medicine, division of 
Endocrinology, Leiden University Medical Center (LUMC), Netherlands, 4Dept. 
of Nuclear Medicine, Alrijne Hospital, Netherlands, 5Dept. of Orthopaedic 
surgery, Leiden University Medical Center (LUMC), Netherlands, 6Section 
of Nuclear Medicine, dept. of Radiology, Leiden University Medical Center 
(LUMC), Netherlands, 7Section of Nuclear Medicine, dept. of Radiology, Leiden 
University Medical Center (LUMC), , Netherlands

Background: In order to assess the severity of Fibrous Dysplasia of bone (FD), pla-
nar bone scintigraphy is used. This modality is useful in clinical practice to determine the 
skeletal burden of FD, using the Skeletal Burden Score (SBS). However, SBS has several 
limitations and planar bone scintigraphy is a semiquantitative technique. Therefore, we per-
formed a pilot study to determine the usefullness of Na18F-PET scanning FD. We examined 
the relation between NaF18 uptake and both clinical and biochemical parameters in both 
FD lesions as well as healthy bone (HB). Methods: In a prospective cohort study (n=20), 
Na18F-uptake parameters of healthy bone and FD lesions were assessed on PET/CT by 
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two independent readers to determine both the cut-off defining increased bone uptake, the 
interobserver agreement of this cut-off and FD-burden. Na18F-PET/CT FD-parameters were 
related to SBS, serum markers of bone turnover P1NP and Alkaline Phosphatse, FGF-23 
and pain (assessed with the Brief Pain Inventory, BPI). Results : Healthy bone Standard-
ized Uptake Value(SUV) displayed a large interpatient variation(range 4.1-13.7 g/mL), 
with very high interobserver agreement(ICC=0.964). FD-burden defined by patient-specific 
SUV-cutoffs reached near-perfect agreement for the parameters SUVpeak (ICC=0.994) and 
Total Lesion Fluorination (TLF) (ICC=0.999). TLF correlated weakly with SBS (R2=0.384, 
p=0.047), positively with serum alkaline phosphatase (R2=0.571, p= 0.004) and procollagen 
type 1 N-terminal propeptide(R2=0.621, p= 0.002) whereas SBS did not. SBS and TLF 
both correlated with increased FGF-23 levels (R2=0.596, p= 0.007 and R2=0.541, p= 0.015, 
respectively). Average BPI-scores correlated to increased FGF-23, work-related BPI-scores 
to higher SBS (R2=0.518, p=0.024), higher TLF (R2=0.478, p=0.036) and to higher levels 
of FGF-23 (R2=0.567, p=0.034).Conclusions Individualized Na18F-PET/CT SUVcut-offs 
reproducibly discriminated healthy bone from FD bone. The strong correlations of serum 
markers of bone formation with Na18F-PET/CT FD-burden measurements suggest clinical 
relevance as an adjunct instrument in FD patients, especially in evaluating treatment. This 
makes Na18F-PET/CT a promising tool for quantitative assesment of treatment efficacy in 
FD in the future.

Disclosures: Natasha Appelman-Dijkstra, None

SUN-900
High Resolution Peripheral Quantitative Computed Tomography Supports 
an Endosteal Origin for Melorheostosis: Investigation of a 10-year-old 
Patient *Vinieth N. Bijanki1, Gary S. Gottesman2, Angela Nenninger2, Hiram 
D. Stahl3, Steven Mumm4, Michael P. Whyte4, William H. McAlister5. 1Center 
for Metabolic Bone Diseaes and Molecular Research, Shriners Hospitals for 
Children-St. Louis, United States, 2Center for Metabolic Bone Disease and 
Molecular Research, Shriners Hospitals for Children-St. Louis, United States, 
3Center for Metabolic Bone Diseae and Molecular Research, Shriners Hospitals 
for Children-St. Louis, United States, 4Center for Metabolic Bone Disease and 
Molecular Research, Shriners Hospitals for Children-St. Louis; Division of 
Bone and Mineral Diseases, Washington University School of Medicine, United 
States, 5Mallinckrodt Institute of Radiology, Washington University School of 
Medicine at St. Louis Children’s Hospital, United States

Melorheostosis (MEL) is the rare sporadic dysostosis that sometimes follows a sclero-
tomal pattern with monostotic or polyostotic osteosclerosis and hyperostosis classically de-
scribed radiographically as “dripping candle wax”. Scleroderma-like, or other, skin changes 
can overlie melorheostotic bone. Especially rarely, MEL appears in autosomal dominant 
osteopoikilosis (OMIM #166700), a benign radiographic peculiarity caused by mutations in 
LEMD3. In 2017, our whole exome sequencing (WES) of DNA obtained from skin changes 
overlying MEL revealed a mutation in KRAS in one patient implicating post-zygotic mo-
saicism of this oncogene in MEL (Bone 101: 145-55, 2017). In 2018, WES of MEL bone 
identified mosaicism for MAP2K1 mutations in 8 of 15 patients (Nat. Commun 9: 1390, 
2018). Periosteal hyperostosis characterizes MEL in adulthood, whereas endosteal lesions 
have been emphasized early during childhood (J Bone Joint Surg Br 61-B: 415-8, 1979). 
Thus, it has been postulated that MEL begins in the endosteum and progresses through the 
cortex to the periosteum, where the “dripping candle wax” then develops together with 
chronic pain. Here, we studied a 10-year-old girl with MEL, Charcot-Marie Tooth disease 
type A1 (maternally-inherited), and acquired hypothyroidism. We used high resolution pe-
ripheral quantitative computed tomography (HR-pQCT) to visualize MEL lesions in her 
tarsals, metatarsals, and distal femur (Figure). Using 3D reconstruction, osteosclerosis of 
trabecular bone in a MEL talus appeared to merge with the endosteal cortex. The involved 
cortex appeared thin, and in 2D slices seemed to “dissolve” just prior to the lesion likely 
then “dripping out” through the periosteum. Surveillance studies will follow this lesion. Our 
findings support recent histological evidence of MEL progression in adult MEL bone and 
support the prior hypothesis concerning the pathophysiology of MEL.

Disclosures: Vinieth N. Bijanki, None

SUN-901
Peptide Receptor Radionuclide Therapy (PRRT) Appears to be Ineffective 
Therapy for Tumor-Induced Osteomalacia (TIO) *Iris R. Hartley1, Damian 
Wild2, Michael S. Hofman3, John W. Delahunt4, Michael T. Collins5, Rachel 
I. Gafni5. 1National Institutes of Health, National Institute of Dental and 
Craniofacial Research, Skeletal Disorders and Mineral Homeostasis Section, 
United States, 2University Hospital Basel, Center for Neuroendocrine and 
Endocrine Tumors, Switzerland, 3Peter MacCallum Cancer Center, Centre for 
Cancer Imaging, Australia, 4University of Otago, Department of Medicine, 
New Zealand, 5National Institutes of Health, National Institute of Dental and 
Craniofacial Research, Skeletal Disorders and Mineral Homeostasis Section , 
United States

Background: Tumor-induced osteomalacia (TIO) is a rare paraneoplastic syndrome 
in which phosphaturic mesenchymal tumors (PMTs) secrete fibroblast growth factor 23 
(FGF23), resulting in hypophosphatemia and osteomalacia. Definitive treatment is achieved 
with complete resection or, in some cases, ablation therapy. In cases where tumors are in-
operable, metastatic, or nonlocalized, treatment with phosphate and active vitamin D can 
alleviate symptoms and remineralize bone. Medical therapy is limited by frequency of 
dosing and adverse effects, including diarrhea, hyperparathyroidism, and nephrocalcinosis. 
Furthermore, without definitive treatment, existing tumors may grow or, rarely, metastasize.
Although somatostatin receptors are highly expressed on PMTs, octreotide therapy has not 
been effective (Ovejero, et al, JBMR, 2017). Alternatively, peptide receptor radionuclide 
therapy (PRRT) with radiolabeled somatostatin analogues has been proposed as a treatment 
to directly target PMTs in patients with unresectable disease. Two case reports suggested a 
positive effect, however, in fact, the data shown were inconclusive (Basu et al, J Nucl Med 
Technol, 2016; Nair et al, J Endocr Soc, 2017). We present two patients with TIO who were 
treated with PRRT without success.Cases: Patient 1 is a 61-year-old man with TIO due to a 
mandibular PMT. Following an incomplete resection, he developed metastases in his lung, 
liver, bone, and soft tissue and underwent multiple tumor resections without improvement. 
PRRT was attempted with 150 mCi of Yttrium-90 DOTATOC followed by two cycles of 200 
mCi of Lutetium-177 DOTATOC two months apart. The patient remained hypophosphatem-
ic with FGF23 persistently elevated above 6000 RU/mL (normal <180 RU/mL) throughout; 
post-therapy imaging showed progressive tumor growth. Patient 2 is a 37-year-old man with 
TIO due to an incompletely resected C7 vertebral lesion. He received one cycle of 203 mCi 
Lutetium-177 DOTATATE therapy. Voxel-based dosimetry estimated low radiation delivery 
to the index tumor of 5 Gy with persistently elevated FGF23 levels and hypophosphatemia. 
Due to limited perceived benefit and significant financial cost to the patient, no further cy-
cles of PRRT were given.Conclusion: Although PRRT has a theoretical role in treatment of 
PMTs, our experience suggests it may not be effective in reducing tumor burden or suppress-
ing FGF23 production in patients with TIO.

Disclosures: Iris R. Hartley, QED Therapeutics, Grant/Research Support

SUN-902
Transient Osteoporosis of the Hip: A Rare Skeletal Disorder *Sergio Lizama1, 
Hilary Whitlatch1. 1University of Maryland School of Medicine, United States

INTRODUCTION. Transient osteoporosis of the hip (TOH) is a rare condition that can 
be complicated by fracture and/or progression to avascular necrosis. While it is more prev-
alent in men, women in late pregnancy or post-partum are the second most affected group. 
Therapy includes optimizing vitamin D and calcium intake, avoiding lactation and minimiz-
ing weight bearing. While suppression of bone turnover (bisphosphonates and calcitonin) 
and stimulation of bone formation (teriparatide) has been suggested to reduce recovery time 
in small, non-controlled case series, the optimal role of medical therapy in TOH has not 
been defined. CASE. A 36 year old woman presented at 34 weeks of gestation with a 3 week 
history of progressive right hip pain. She denied a fall or preceding trauma. Physical therapy 
failed to improve symptoms, which progressed to the point she required a walker. MRI of the 
hip revealed marrow edema involving the femoral head, neck, and intertrochanteric region 
and a nondisplaced right femoral neck fracture. There was no evidence of avascular necrosis. 
On admission, she received prenatal steroids and underwent a C-section. Surgical interven-
tion was deferred, and she was managed conservatively with non-weight bearing status. She 
was referred to a metabolic bone clinic on discharge and was evaluated 12 days postpartum. 
Bone health risk factors included 20 years of SSRI treatment for depression and a history 
of anorexia/bulimia in her mid-teens with a period of amenorrhea. Exam was notable for 
decreased range of motion of right lower extremity. Laboratory evaluation revealed Ca 9.5 
mg/dL(8.4-10.2), vitamin D-25 28ng/mL (30-79), PTH 27 pg/mL (15-65), bone specific 
alkaline phosphatase 22.2 ug/L (6.0-22.7), and c-telopeptide 823 pg/mL (34-635). DXA scan 
showed BMD within expected range for age. In addition to conservative management, she 
received 5 mg of zoledronic acid. CONCLUSION. TOH’s etiology remains poorly under-
stood. Postulated pathophysiologic mechanisms include neurovascular dysfunction, trauma, 
and ischemic injury resulting in increased bone resorption, microfracture, and edema. TOH 
should be considered as a diagnosis in the setting of sudden onset hip pain with classical 
MRI findings of demineralization with bone marrow edema. While anabolic or anti-resorp-
tive bone specific therapies may shorten the time to clinical and radiologic recovery, larger 
controlled studies are needed to clarify the role of medical therapy in TOH management.

Disclosures: Sergio Lizama, None
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Novel Point Mutations of the PTK2B Gene Identified in Patients with 
Hypoparathyroidism and Primary Hyperparathyroidism *Corine 
Martineau1, Harsh Kanwar1, Dong Li1, Michael Levine1. 1Children’s Hospital of 
Philadelphia, United States

Though several genes cause parathyroid disorders, genetic targets have yet to be identi-
fied in all patients. We performed whole exome sequencing (WES) in two unrelated patients 
for whom targeted sequencing found no genetic cause. Patient A presented with sporad-
ic isolated hypoparathyroidism associated with low serum PTH and Ca levels. Patient B 
presented with primary hyperparathyroidism (PHPT), elevated serum PTH and Ca levels 
with mild hypercalciuria, and a history of maternal PHPT. We obtained DNA from multiple 
kindred members and performed WES on both probands and their parents. Analysis of WES 
revealed unreported unique point mutations in the gene encoding Protein Tyrosine Kinase 
2 Beta (PTK2B): patient A was heterozygous for a c.1738T>A:p.Y580N mutation in exon 
24 passed on by the unaffected father, and patient B was heterozygous for a c.1756C>T:p.
R586C mutation in exon 25 inherited from the affected mother. Genotyping revealed no 
other carrier of the Y580N mutation in proband A’s family, while 2 out of 3 unaffected sib-
lings of proband B carried the R586C mutation, suggesting partial penetrance. PTK2B is a 
cytoplasmic enzyme involved in Ca-dependent MAPK signaling, cell cycle regulation and 
cytoskeleton remodeling. It is ubiquitously expressed, including immune cells, brain, gut, 
pancreas and gonads, but its function in parathyroid glands remains undefined. Expression 
studies in HEK293 cells showed that PTK2B-Y580N prevents phosphorylation of a critical 
Y580 required for signaling. Functionally, PTK2B-Y580N showed reduced Serum Response 
Element (SRE)- and NFAT Response Element (NFAT-RE)-directed luciferase activity com-
pared to wild type (PTK2B-WT) after incubation of cells with Ca, phorbol-myristate acetate 
(PMA) or EGF. Conversely, PTK2B-R586C had no effect on Y580 residue phosphorylation, 
but led to increased NFAT-RE activity in response to PMA or EGF stimuli, with no signifi-
cant effect compared to WT-PTK2B following Ca stimulation. Phalloidin staining show that 
PTK2B-WT or -R586C increased actin remodeling, as PTK2B-Y580N had little impact. To 
confirm that PTK2B mutations are the underlying cause of the observed parathyroid disor-
ders, we used CRISPR-Cas9 genome editing to generate mouse strains expressing either the 
Y580N or the R586C mutation. These mice are now undergoing analysis. These strains will 
help define the in vivo function of the PTK2B protein in parathyroid cells, and may yield 
new insights in parathyroid development and function.

Disclosures: Corine Martineau, None

SUN-904
Mutational analysis of the PHEX gene and genotype-phenotype correlation 
in 37 Japanese patients with X-linked hypophosphatemic rickets *Yasuhisa 
Ohata1, Takuo Kubota1, Shinji Takeyari1, Taichi Kitaoka1, Yukako Nakano1, 
Kei Miyata1, Chieko Yamada1, Keiichi Ozono1, Yasuki Ishihara2, Hirofumi 
Nakayama3, Kenichi Yamamoto4, Makoto Fujiwara5, Katsusuke Yamamoto6, 
Toshimi Michigami7, Hiroyo Mabe8, Takeshi Yamaguchi9, Katsuyuki Matsui10, 
Izumi Tamada11, Noriyuki Namba12, Akiko Yamamoto13, Junya Etoh14, Azusa 
Kawaguchi15. 1Department of Pediatrics, Osaka University Graduate School of 
Medicine, Japan, 2The 1st. Department of Oral and Maxillofacial Surgery, Osaka 
University Graduate School of Dentistry, Japan, 3Department of Pediatrics, 
Osaka University Graduate School of Medicine; The Japan Environment and 
Children’s Study, Osaka unit center, Japan, 4Department of Pediatrics, Osaka 
University Graduate School of Medicine; Department of Statistical Genetics, 
Osaka University Graduate School of Medicine, Japan, 5Department of 
Pediatrics, Osaka University Graduate School of Medicine; The 1st. Department 
of Oral and Maxillofacial Surgery, Osaka University Graduate School of 
Dentistry, Japan, 6Department of Pediatric Nephrology and Metabolism, Osaka 
Women’s and Children’s Hospital, Japan, 7Department of Bone and Mineral 
Research, Osaka Women’s and Children’s Hospital, Japan, 8Department of 
Pediatrics, Kumamoto University Graduate School of Medical Sciences, Japan, 
9Department of Pediatrics, Hokkaido University Graduate School of Medicine, 
Japan, 10Department of Pediatrics, Shiga University of Medical Science, Japan, 
11Department of Pediatrics, Imakiire General Hospital, Japan, 12Department 
of Pediatrics, Osaka University Graduate School of Medicine; Department 
of Pediatrics, Osaka Hospital, Japan Community Healthcare Organization 
(JCHO), Japan, 13Department of Pediatrics, Kumamoto Chuo Hospital, Japan, 
14Department of Pediatrics, Saga-Ken Medical Center Koseikan, Japan, 
15Department of Pediatrics, National Hospital Organization Hokkaido Medical 
Center, Japan

X-linked hypophosphatemic rickets/osteomalacia (XLH) is the most common form of 
inherited rickets caused by inactivating mutations in the PHEX gene. High levels of FGF23 
have been identified in XLH patients, and assumed to be responsible for renal phosphate 
wasting and abnormal vitamin D metabolism. However, the exact mechanism by which the 
PHEX mutations cause the high level of FGF23 is unknown. Since little is known about 
the genotype-phenotype relationship in Japanese XLH, we analyzed the PHEX gene in 37 
Japanese patients (11 males and 26 females) from 27 unrelated families by Sanger sequenc-

ing and multiplex ligand-dependent probe amplification analysis. Pathogenic variants were 
detected in 32 of the 37 individuals. Among the 32 (8 males and 24 females), 19 had reported 
variants, 3 had variants that occurred at the previously reported nucleotides or amino acid 
but were associated with different substitutions, and 10 had novel variants. We identified 17 
variants including 13 substitutions and 4 deletions. These variants resulted in 6 missense, 
5 nonsense, 3 frameshift, and 3 splice site mutations. Four variants were shared among 
unrelated families. To evaluate the gene dosage effect, we analyzed FGF23, ALP, PTH, 
1,25(OH)2D, 25(OH)D, %TRP, TmP/GFR, and height SDS prior to treatment and found 
a significant difference in ALP between males (1351.5 +/- 385.5 U/L) and females (2070.4 
+/- 643.0 U/L, p<0.05) patients only in childhood (N = 23, 7 to 118 months old (median 
21)). To evaluate the contribution of the mutations to the phenotype, we classified nonsense, 
frameshift, and splice-site mutations as the truncating group (TG) and missense mutations as 
the non-truncating group (NTG). While the level of 1,25(OH)2D in the frameshift mutations 
was higher than in the missense or nonsense mutations (frameshift 108.5 +/- 21.9 pg/ml, 
missense 50.7 +/- 11.9 pg/ml, nonsense 57.6 +/- 17.7 pg/ml), no significant differences were 
observed in the above described parameters between TG and NTG. No significant correla-
tion was found between the parameters and the location of the mutation. In some families 
with the c.2239C>T, p.Arg747* mutation, the severity of the skeletal disease varied greatly 
between affected individuals of the same generation even in a pair of twins. In conclusion, 
no correlation was observed between the levels of FGF23 and the type and location of PHEX 
mutations. Our data implies that pathophysiological mechanisms independent of PHEX mu-
tation can modify bone phenotype in XLH patients.

Disclosures: Yasuhisa Ohata, None

SUN-905
Characterization of Pain in Patients with Fibrous Dysplasia *Tiahna 
Spencer1, Alison Boyce1, Anushka Soni2, Rafael Pinedo-Villanueva2, Kassim 
Javaid2. 1National Institutes of Health, United States, 2University of Oxford, 
United Kingdom

Fibrous dysplasia (FD) is a rare disease caused by somatic activating GNAS mutations 
which results in replacement of normal bone with fibrous tissue, leading to fractures and 
disability. Pain in FD is common; however, its mechanisms and presentation are poorly un-
derstood. Retrospective studies have shown that FD pain responds variably to treatment and 
does not correlate with skeletal disease burden. The standard treatments offered to patients 
with FD pain are NSAIDS and bisphosphonates; treatments typically given for nociceptive 
pain. The contribution of nociceptive versus neuropathic-like pain in FD might explain vari-
abilities in the clinical presentation and response to treatment. There is thus a critical need 
to characterize the types of pain in patients with FD in order to develop effective treatment 
strategies and improve quality of life.Data were analyzed from two FD patient registries: the 
FD Foundation (FDF)(US) and the Rare and Undiagnosed Diseases (RUDY) study (UK). 
Subjects completed questionnaires to distinguish their experienced pain between neuropath-
ic or nociceptive (painDETECT), health-related quality of life (SF-36), sleep quality (Pitts-
burg Sleep Quality Index)(PSQI) and mental health (Hospital Anxiety and Depression Scale)
(HADS).Data from a total of 241 subjects were analyzed: 173 in the FDF registry (mean age 
40y, range 18-77, 85% women) and 68 in the RUDY study (mean age 47y, range 18-77, 75% 
women). Distribution of pain types according to established cutoff values for nociceptive 
pain (45.2%), unclear pain (23.2%), and neuropathic pain (31.5%) varied by severity of pain 
(Figure). Compared to subjects with nociceptive pain, those with neuropathic pain scored 
significantly worse in all SF-36 quality of life scales (p<0.05), reported increased anxiety 
and depression on HADS (p<0.01), and poor sleep quality on PSQI (p<0.01).These findings 
demonstrate that pain in FD includes both nociceptive and neuropathic elements, which 
may potentially contribute to the clinical variability and response to treatment. Compared to 
patients with FD and nociceptive pain, those with neuropathic pain may be at increased risk 
for diminished quality of life and mental health. Evaluation of patients with FD should in-
clude assessment of neuropathic pain in order to determine effective management strategies.

Disclosures: Tiahna Spencer, None
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SUN-906
Benefits of Long-term Burosumab Persist in 11 Girls with X-Linked 
Hypophosphatemia (XLH) Who Transitioned into Adolescence during the 
Phase 2 CL201 Trial *Michael P. Whyte1, Thomas O. Carpenter2, Wolfgang 
Högler3, Erik A. Imel4, Annemieke Boot5, Agnès Linglart6, Raja Padidela7, 
William Van’t Hoff8, Meng Mao9, Alison Skrinar9, Mary Scott Roberts9, Javier San 
Martin9, Anthony A. Portale10. 1Shriners Hospitals for Children and Washington 
University School of Medicine, United States, 2Yale School of Medicine, United 
States, 3Johannes Kepler University Linz, Austria, 4Indiana University School 
of Medicine, United States, 5University of Groningen, Netherlands, 6APHP 
Hôpital Bicêtre Paris Sud, France, 7Royal Manchester Children’s Hospital, 
United Kingdom, 8Great Ormond Street Hospital, United Kingdom, 9Ultragenyx 
Pharmaceutical Inc., United States, 10University of California, San Francisco, 
United States

In children with XLH, high circulating FGF23 causes hypophosphatemia with conse-
quent rickets, skeletal deformities, and impaired growth and mobility. We reported that bu-
rosumab restored phosphate homeostasis and improved rickets in children with XLH. Here, 
we present data on 11/52 subjects (all girls) who developed fused growth plates during the 
phase 2 study CL201 (NCT02163577).In CL201, 52 subjects (Baseline: 5-12 years-old, Tan-
ner <= 2) were randomized 1:1 to receive burosumab subcutaneously Q2W or Q4W for 64 
weeks. All entered the long-term extension at Week 64, in which the Q4W group switched to 
Q2W, and completed >=160 weeks.Among the 52 subjects, 11 girls developed fused growth 
plates at the distal femur and proximal tibia (mean age: baseline 9.8 years, Week 160 13.3 
years; mean Tanner stage: baseline 1.5, Week 160 3.4). Serum phosphorus levels for these 
11 girls were maintained near the lower limit of normal (3.2 mg/dL) throughout the study. 
For the 10/11 girls whose last visit with open growth plates was Week 88, mean total Rickets 
Severity Score (RSS) decreased from 2.1 at baseline to 0.4 at Week 88, and the mean Week 
88 Radiographic Global Impression of Change (RGI-C) was +2.3, both indicating improved 
rickets. Similarly, for the 1 girl whose last visit with open growth plates was Week 64, RSS 
decreased to 0 from 1.5 at baseline, with a Week 64 RGI-C of +2.7. In these 11 girls, the 
LS mean RGI-C lower limb deformity score improved: +0.4 at Week 64 and +1.1 at Week 
160. Standing height Z-score improved from -1.7 at baseline to -1.5 at Week 160. Mean sub-
ject-reported sports/physical functioning and pain/comfort scores normalized. All adverse 
events (AEs) in these girls were mild or moderate in severity and most related-AEs were 
injection site reactions. At Week 160, nephrocalcinosis scores were unchanged from baseline 
in 10/11 girls and 1-point lower in 1 girl. No clinically meaningful changes in serum calcium 
or intact PTH occurred. None of these girls developed hyperphosphatemia.Benefits persisted 
with long-term burosumab in these 11 girls with XLH who developed fused growth plates 
during this study, including sustained improvements in phosphate metabolism, resolving 
rickets (assessed with open growth plates), better physical functioning, and less pain. These 
patients also showed continued improvement in leg deformities and growth.

Disclosures: Michael P. Whyte, Ultragenyx Pharmaceutical Inc., Grant/Research Support

SUN-907
Study on the molecular mechanism of Familial Paget’s Disease of Bone 
with novel pathogenic gene ALS2 mutation *Hua Yue1. 1Department of 
Osteoporosis and Bone Diseases, Shanghai Jiao Tong University Affiliated Sixth 
People’s Hospital, China

INTRODUCTION: Paget disease of bone (PDB) is characterized by increased bone 
resorption, bone pain, deformity and fracture. It has been elucidated that several pathogenic 
genes regulate the function of osteoclasts.Aims: The purpose of the study was to identify 
genetic mutations in Chinese patients with Familial Paget’s Disease of Bone and investi-
gate the molecular mechanism of the diseaseMETHODS: One large family clinically diag-
nosed PDB with autosomal dominant inheritance and 250 healthy donors were recruited. 
The whole-exome sequencing (WES) was carried out in patients to detect gene mutation 

and then confirmed in donors by Sanger sequencing. Provean Prediction and Polyphen-2 
analyses were performed to predict the damaging effect of the mutation.RESULTS: Amyo-
trophic lateral sclerosis 2 (ALS2) gene mutation was identified in the patients of the family 
who harbored a heterozygous T-to-A transversion at position 2888 in exon 16 (c. T2888A), 
which resulted in a proline-to-glutamine substitution at codon 963 (P963Q). ALS2P963Q 
was predicted to be damaging with PolyPhen-2 score of 1 and Provean Prediction score 
of -2.5. Meanwhile, the amino acid residues at p.963 is highly conserved across 9 differ-
ent biological species.DISCUSSION: ALS2 gene mutation can lead to amyotrophic lateral 
sclerosis of the spinal cord (ALS), a neurodegenerative disease leading to muscle atrophy 
and bone disease. Studies have shown that OPTN gene is an evolutionarily conserved gene 
expressing ubiquitin-binding protein, which is related to the pathogenesis of PDB and ALS. 
It can inhibit the activation of NF-kappa B induced by tumor necrosis factor-alpha[1]. The 
missense mutation of VCP gene can lead to the occurrence of PDB and familial ALS (which 
can explain 1-2% of familial ALS) [2]. The mutation of SQSTM1 gene is also the cause 
of PDB and ALS, which can explain 1.11-4.92% of familial ALS[3].CONCLUSION: Our 
study reported ALS2 gene may be a newly discovered pathogenic gene of familial PDB. It 
also provides an important experimental basis for the development of target for osteoclast 
function and the treatment of osteoporosis.REFERENCESShen X, Ying H, Qiu Y, et al. Pro-
cessing of optineurin in neuronal cells. J Biol Chem. 2011; 286(5):3618-3629.Bartolome F, 
Wu HC, Burchell VS, et al. Pathogenic VCP mutations induce mitochondrial uncoupling and 
reduced ATP levels. Neuron. 2013; 78(1):57-64.Chen Y, Zheng ZZ, Chen X, et al. SQSTM1 
mutations in Han Chinese populations with sporadic amyotrophic lateral sclerosis. Neurobi-
ol Aging. 2014; 35(3):726.e7-9.
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SUN-928
Differential muscle fiber typing and energetics defines a muscle weakness 
phenotype in HPP sheep *Joshua Bertels1, Kirby Sherman1, Alyssa Falck2, 
Shannon Huggins3, Cassandra Skenandore3, Charles Long3, JonPaul Elizondo4, 
Harry Hogan4, Jordan Ankerson4, Michael Moreno4, Sarah White5, Larry Suva6, 
Dana Gaddy7. 1Veterinary Integrative Biosciences, Texas A&M University, 
United States, 2Veterinary Integrative Biosciences, United States, 3Veterinary 
Physiology and Pharmacology, Texas A&M University, United States, 
4Department of Mechanical Engineering, Texas A&M University, United 
States, 5Department of Animal Sciences, Texas A&M University, United 
States, 6Department of Veterinary Physiology and Pharmacology, Texas A&M 
University, United States, 7Department of Veterinary Integrative Biosciences, 
Texas A&M University, United States

Hypophosphatasia (HPP) is a rare inherited disorder of mineral metabolism, the result 
of inactivation of the tissue-nonspecific alkaline phosphatase (TNSALP) gene (ALPL) that 
primarily affects the development of bones and teeth. However, the highly variable clini-
cal presentation frequently also includes profound muscle weakness. Using CRISPR/Cas9, 
a common ALPLgene mutation in exon 10 (Isoleucine -> Methionine (c.1077 C>G)) was 
introduced into the Rambouillet sheep genome. Compared to wild-type (WT) controls mu-
tant HPP sheep have significantly reduced serum alkaline phosphatase activity. As expected, 
these animals at birth and throughout life experience myasthenia, in addition to a hypomin-
eralized skeleton, decreased vertebral bone size, associated with diminished stiffness and 
elastic modulus, as well as pronounced metaphyseal flaring and premature tooth loss. HPP 
sheep have altered gait biomechanics (2 months and 12 months of age) with marked spinal 
sway and altered peak vertical force in the front limbs, likely the biomechanical conse-
quence of a more the lateral displacement of loads experienced during altered gait. Initial 
characterization of gluteal muscle biopsies included measurement of mitochondrial protein 
enzyme activities, oxygen consumption rate using freshly isolated muscle fibers (Oxygraph) 
and immunohistochemistry of fiber type composition in WT and HPP sheep. Levels of mi-
tochondrial complex I are upregulated in HPP sheep whereas no differences were apparent 
in cytochrome oxidase. Specific muscle fiber type staining of WT and HPP mutants revealed 
differential staining of type 1 and 2x fibers. These data provide the first direct insights into 
the mechanism of the well-known but poorly characterized muscle weakness phenotype of 
HPP patients. Perhaps more provocatively, the data suggest a novel role for TNSALP in the 
context of normal muscle function that will require longitudinal assessment of the muscle 
energetics phenotype in HPP sheep.

Disclosures: Joshua Bertels, None

SUN-929
Biomechanical characterization of tibial articular cartilage in Hyp mice, 
a murine model of osteoarthritis in X-linked hypophosphatemia. *Michael 
Desimone1, Carolyn Macica1, Steven Tommasini2. 1Quinnipiac University, 
United States, 2Yale University, United States

The clinical picture of adult XLH is dominated by a pervasive, early-onset osteoarthritis 
(OA). Using a murine XLH model, we have shown that the femoral/tibial joint of Hyp mice 
lacks the mineralized zone of articular cartilage, a transitional tissue proposed to reduce 
mechanical stress at the interface between cartilage and subchondral bone. Although there is 
a significant compensatory increase of sulfated proteoglycans (PG), the cartilages ultimately 
undergo an age-dependent thinning. To better understand the etiology of OA in XLH, we 
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compared the structural stiffness (N/mm) of articular cartilage of wildtype (WT) and Hyp 
mice by measuring stress relaxation under time-dependent loading conditions of the tibial 
plateau. Because articular cartilage has variable viscoelastic material properties, indentation 
mapping was performed over the entire surface, including the area contacted by the menis-
cus medial and lateral components. Multiaxial automated indentation was performed using a 
Mach-1 mechanical tester (model v500css) to ensure perpendicular force displacement (in-
dentation amplitude: 0.03 mm, indentation velocity: 0.03 mm/s, relaxation time: 20 s). The 
average structural stiffness of WT was 3.11±0.69 N/mm (n=3) and was significantly higher 
than Hyp mice, 0.60±0.11 N/mm (n=3), p < 0.02. The WT tibial plateau regions are stiffest 
in the regions contacted by the medial and lateral component of the meniscus. However, the 
topographical pattern of stiffness in Hyp mice was inverted with the central cartilage regions 
being stiffest. Because joint immobilization reduces PG expression, we conducted experi-
ments using botulinum toxin (2U/100g BW) to evaluate the impact on structural stiffness. 
Preliminary data show that structural stiffness decreases further in both Hyp and WT, rela-
tive to contralateral vehicle-treated joints. In summary, the Hyp mouse represents a unique 
opportunity to better understand the role of the mineralized zone and PGs to withstand com-
pressive loading forces. Despite an increase in PG expression, the mechanical properties of 
cartilage in Hyp mice are significantly diminished compared to controls. We conclude that 
the mineralized zone of cartilage significantly defines the biomechanical properties of the 
joint, which we have previously demonstrated restoration of using standard therapy. These 
data underscore the critical importance of therapies that maintain phosphate homeostasis to 
prohibit the progression of OA in adult XLH.

Disclosures: Michael Desimone, None

SUN-930
Cross-linked collagen peptides as non-invasive urinary biomarkers of bone 
quality in patients with Osteogenesis Imperfecta *Charlotte Gistelinck1, 
MaryAnn Weis1, Jyoti Rai1, David R. Eyre1, Brendan Lee2. 1University of 
Washington, United States, 2Baylor College of Medicine, United States

Osteogenesis Imperfecta (OI) is a rare congenital skeletal disorder with defects mainly 
related to type I collagen, which forms the structural protein scaffold of the bone extracellu-
lar matrix. Clinically, OI is a very heterogeneous disease with a phenotypic spectrum ranging 
from mild forms with minimal fracture risk and normal life span to severly deforming types 
with multiple fractures that can critically compromise viability and quality of life. Up to date 
reliable genotype/phenotype correlations for many of the OI subtypes are still lacking. Even 
within the same OI genetic subtype, the clinical variability can be very broad, posing signif-
icant challenges for management and treatment of OI patients.Here we show the potential of 
cross-linked collagen peptides as non-invasive and robust biomarkers for bone quality, that 
can be useful as a predictor of outcome in OI, to determine when intervention is needed and 
to monitor treatment progression. Research has previously demonstrated that abnormal bone 
collagen cross-linking is present in most subtypes of OI and an important determinant of 
bone quality. We’ve established a method for profiling the abnormal cross-links in bone col-
lagen by non-invasive urine analysis in combination with mass-spectrometry and analyzed a 
panel of urine samples from different OI genetic subtypes, collected through the Brittle Bone 
Disorders Consortium (BBDC). This method allows us, for each patient, to deliver a finger-
print of the cross-linking and post-translational quality of a patient’s bone collagen, which is 
related to bone quality and a potential risk factor for bone fractures. Different cross-linked 
peptides of bone type I collagen were detected and analyzed in addition to markers of type I 
and type III collagen.The results of this project have the potential to define the basis for de-
veloping a valuable diagnostics and therapeutic monitoring tool for use in the management 
of OI patients, as well as providing further insights on mechanisms of abnormal collagen 
assembly that results in brittle bones.

Disclosures: Charlotte Gistelinck, None

SUN-931
Identification of a critical amino acid residue in ALK2 for the binding 
and inhibition by the anti-ALK2 blocking antibody *Takenobu Katagiri1, 
Sho Tsukamoto1, Mai Kuratani1, Shinnosuke Tsuji2, Kiyosumi Takaishi2, 
Tomonori Kunikata3, Kensuke Nakamura4, Yoshiro Kawaguchi4, Jun Hasegawa4. 
1Division of Pathophysiology, Research Center for Genomic Medicine, Saitama 
Medical University, Japan, 2Specialty Medicine Laboratories I, Group I, R&D 
Division, Daiichi-Sankyo Co., Ltd., Japan, 3Specialty Medicine Laboratories I, 
Group I, R&D Division, Daiichi-Sankyo Co., Ltd, Japan, 4Modality Research 
Laboratories, Biologics Division, Daiichi-Sankyo Co., Ltd., Japan

Fibrodysplasia ossificans progressiva (FOP) is a rare autosomal-dominant disorder 
characterized by heterotopic ossification (HO) in soft tissues. Substitutional mutations were 
found in ALK2, a transmembrane serine-threonine kinase receptor for BMPs, in the pa-
tients with typical FOP. The mutant ALK2 associated with FOP have been shown to be 
activated by ligands, including BMPs and activin A. We have developed a rat monoclonal 
antibody, which binds to ALK2 extracellular domain and inhibits intracellular signaling in 
response to ligand stimulation. In the present study, we examined molecular mechanisms of 
the inhibitory activity of the antibody. The anti-ALK2 antibody inhibited the ligand-induced 
BMP signaling in the cells over-expressed with human, monkey, canine and mouse ALK2. 
However, the antibody did not suppress rat ALK2. In FACS analysis, the anti-ALK2 anti-

body recognized the cells expressing human, monkey, canine and mouse ALK2, but not rat 
ALK2. There are several rat specific amino acid residues in the extracellular domain in rat 
ALK2. To examine a role of the residues, we established mutant human ALK2, which were 
substituted at each rat specific residue in the extracellular domain. One of them became 
resistant to the anti-ALK2 antibody due to a loss of the binding ability to it. A Rat ALK2 
mutant, which was substituted to the human type residue was recognized and suppressed by 
the antibody. The F(ab’)2 fragment of the anti-ALK2 antibody suppressed human ALK2-de-
pendent intracellular signaling, but the Fab fragment did not show such capacity. Taken 
together, we identified a critical single residue in ALK2 extracellular domain for the binding 
and inhibition by the anti-ALK2 antibody. These data suggest that the antibody inhibits a 
ligand-dependent intracellular signaling of ALK2 through binding and formation of ALK2 
dimer on the cell surface.

Disclosures: Takenobu Katagiri, Daiichi Sankyo Co., Ltd., Grant/Research Support

SUN-932
Epigenetic regulation of fibrous dysplasia severity in bone: the mirDYS 
study. *Melanie Legrand1, Blandine Merle1, Marjorie Millet 1, Martine Croset1, 
Jean Charles Rousseau 1, Elisabeth Sornay-Rendu1, Olivier Borel1, Deborah 
Gensburger2, Emmanuelle Vignot 2, Roland Chapurlat 3. 1INSERM UMR 1033, 
Université de Lyon , France, 2Division of Rheumatology, Edouard Herriot 
University Hospital, France, 3Division of Rheumatology, Edouard Herriot 
University Hospital; INSERM UMR 1033, Université de Lyon , France

ObjectiveFibrous dysplasia (FD) is a rare bone disease caused by activating mutation 
of GNAS. Across patients, the severity of FD is heterogeneous, from asymptomatic to dis-
abling disease. Prognosis biomarkers of the disease severity are lacking. MicroRNAs (miRs) 
regulate the expression of osteogenesis-associated genes by targeting mRNAs and have been 
involved in bone remodeling and bone diseases. Circulating miRs would reflect their al-
teration in patient tissue and thus emerge as potential non-invasive prognosis biomarkers 
in bone diseases. The aim of this study is to identify serum miRs associated with the FD 
severity.Material and methodsTwenty patients were recruited at the follow-up consultation 
and hospitalization in the national center of fibrous dysplasia of Edouard Herriot Hospital 
(Lyon). Ten age and sex-matched control patients were recruited in the OFELY, MODAM 
and STRAMBO cohorts.A discovery phase was conducted by next generation sequencing 
(NGS) to compare the miRome expression in 20 patients with their 10 matched controls. To-
tal RNA extracted from serum (400 mL) was analyzed by smallRNA sequencing (Illumina 
platform) and the miR levels were expressed as Tags per million (TPM).ResultsThe mean 
age was 42 (19-62) and there were 16 women (80%) and 4 men (20%). Among them, 14 
patients (70%) had bone pain, 6 patients (30%) had prevalent fractures and 15 (75%) had 
received a bisphosphonate treatment.Profiling of serum from patients with polyostotic and 
monostotic disease resulted in identification of 112 miRs that were up-regulated in patients 
versus controls, with the Benjamini-Hochberg false discovery rate (FDR) corrected p-values 
<0.05. Among these, 19 miRs were selected on the basis of their up-regulation in both poly-
ostotic and monostotic FD, FDR corrected p-values <0.0005 and of the highest NGS reads.
We used MiRWALK database to screen for the miRs interaction with the 3’-UTR, 5’-UTR 
and coding sequence of target genes. We found that GNAS, RANKL and RUNX2 contain 
binding sites for the seed regions of several of these miRs, suggesting the potential associa-
tion of these miRs and the genes involved in FD pathophysiology.Conclusion Certain circu-
lating miRs are markedly over-expressed in FD, especially those regulating genes involved 
in the diseases pathophysiology. They will be validated in a larger cohort to determine their 
value as biomarkers of disease severity.

Disclosures: Melanie Legrand, None

SUN-933
Establishment of a first conditional knock in mice as a disease model for 
autosomal dominant osteopetrosis type II (ADO2) *Shanshan Lv1, Zhenlin 
Zhang1, Chun Wang1. 1Shanghai 6th People’s hospital, China

Aims:Autosomal dominant osteopetrosis type II (ADO2) is a rare heritable bone dis-
order caused by the chloride channel 7 (Clcn7) gene mutation. ADO2 is characterized by a 
variety of symptoms including recurrent fractures, mild to severe anemia and osteoarthritis 
. At present there is no clinical approach to cure this disease. In order to understand the 
pathogenesis of ADO2 and explore new effective therapies, we establish a conditional knock 
in mice model with G763R (the most frequent heterozygous mutation (p.R767W) in the 
Clcn7 gene found in humans) missense mutation in the Clcn7 gene. Methods:We injected 
these Embryonic Stem(ES) cells, which are obtained the p.G763R mutation in Clcn7 exon 
24 and the exon 22-25 cDNA sequence and the 3’ polyA transcription termination signaling 
Clcn7 intron 21 , into C57BL/B6 blastocyst foster female mice. These mice were crossed to 
wild-type B6 mice to obtain F1 heterozygous mice. These F1 were then bred with Ctsk-Cre 
transgenic mice to attain conditional knock in mice. The genotype of each mice were identi-
fied by PCR. The phenotypes, especially bone parameters were assessed by X-ray, Micro-CT 
and general HE staining at three months old. Bone marrow mononuclear cells were stained 
for TRAP after cultured 6 days.Result:Compared with the wild-type mice, 3 months old 
Clcn7 G763R/+ - Ctsk-Cre ( heterozygous, HT) mice were smaller and poor tooth eruption 
compared with wild-type(Clcn7 +/+- Ctsk-Cre,WT) mice. X-ray of pelvis and hindlimbs 
showed whole body bone sclerosis in HT mice. HT mice had a significantly higher trabecular 
bone mass density than WT mice. Micro-CT analysis of femur showed that volume/tissue 
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volume(BV/TV) and trabecular number were increased, trabecular thickness and separation 
were decreased. In addition, HT mice showed higher osteoclasts number, but lower size and 
surface. HE staining of proximal tibia showed increased trabecular bone volume and milder 
fibrotic bone marrow. Conclusions:We have successfully generated a first conditional knock 
in mice model for ADO2 that phenocopy the human disease. This model can be used for the 
investigation of the pathogenic molecular mechanisms of ADO2. Furthermore, it should be 
applied for exploring and testing new therapies. So far, we have not obtained Clcn7 G763R/ 
G763R -Ctsk-Cre homozygous mice mice. The most probable cause is embryonic lethal.

Disclosures: Shanshan Lv, None

SUN-934
Quantitative Increase in T Regulatory Cells Enhances Bone Remodeling 
In Osteogenesis Imperfecta *Meenal Mehrotra1, Inhong Kang1, Shilpak 
Chatterjee1, Uday Baliga1, Yongren Wu1, Hai Yao1, Shikhar Mehrotra1. 1Medical 
University of South Carolina, United States

Osteogenesis imperfecta (OI), most common hereditary bone disease, is characterized 
by reduction in quantity of bone matrix that leads to repeated fractures and bone deformity. 
Incidence of OI in United States is estimated to be 1/20,000 live births. Long-term treat-
ment to prevent fractures have their own side effects; therefore several strategies are being 
tested to enhance bone remodeling. It is known that skeletal homeostasis can be influenced 
by the immune system. Recent studies have shown that T lymphocytes could be essential 
in regulating homeostasis, survival and function of not only osteoclasts but osteoblasts as 
well, thus playing an important role in bone turnover. However, whether T cells, specifically 
regulatory T cells (Treg’s), play a role in OI, a disease with high turnover and high fracture 
rates, has never been investigated before. Characterization of splenic T lymphocytes from 
wild type (WT) and OI (B6C3Fe a/a-Col1a2oim/J) mice demonstrated an activated phe-
notype in OI mice, along with higher secretion of pro-inflammatory cytokines, IFN-g and 
TNF-α. Furthermore, we observed a quantitative decrease in the suppressive CD4+CD25+ 
natural Treg’s from thymus, spleen and blood in OI compared to WT mice even though the 
ability of T cells to form induced Treg’s was the same in both WT and OI mice. We also 
show a significantly lower expression of TGF-β receptors on thymocytes and splenocytes 
which explains reduced number of Tregs despite a high TGF-β signaling environment in OI. 
On examining effects of Treg’s on OI bone cells, our in vitro data demonstrates that condi-
tioned media from WT as well as OI Treg’s, not only suppressed osteoclast formation, but 
also caused a remarkable increase in osteoblast mineralization. Thus, we hypothesized that 
quantitative restoration of Treg’s (WT or OI) would reduce this pro-inflammatory environ-
ment in OI and should lead to a better bone formation. Enhanced improvement in trabecular 
and cortical parameters was observed by Micro-CT when OI mice were transplanted with 
WT Treg’s (allo-transplantation) as well as OI Treg’s (auto-transplantation) along with bone 
marrow. Mechanical testing demonstrated an increase in stiffness of femur with WT as well 
as OI Treg transplantation. A decrease in T cells activation along with reduced IFN-g secre-
tion was noted in Treg transplanted OI mice. Furthermore, an increase in mineralization of 
osteoblasts as well as a decrease in osteoclast number was observed in cells cultured from 
Treg transplanted OI mice. Thus, Treg’s can dampen the pro-inflammatory environment in 
OI and contribute to increased osteogenesis and decreased osteoclasts. These studies are the 
first step in developing future autologous immunotherapy based treatment modalities for OI.

Disclosures: Meenal Mehrotra, None

SUN-935
Genetic loss of heparanase does not inhibit osteochondromas in Ext1 and 
Ext2 double heterozygous multiple osteochondroma mouse model. *Kalyan 
Nannuru1, Johanna Jimenez1, Susannah Brydges1, Andrew Murphy1, Aris 
Economides 1, Sarah Hatsell1. 1Regeneron Pharmaceuticals Inc, United States

Multiple osteochondromas (MO) is an autosomal dominant rare genetic disorder due to 
LOF heterozygous mutations in EXT1 or EXT2 genes. MO is an unmet medical condition 
with no effective therapies resulting in patients often requiring multiple surgeries. MO is 
characterized by cartilaginous capped bony outgrowths at the growth plate (GP) regions 
of long bones, ribs and other skeletal elements. The molecular mechanism by which these 
mutations lead to disease is unknown. EXT1 and 2 encode glycosyltransferases involved in 
the chain elongation step of heparan sulfate (HS) biosynthesis. Impaired heparin sulfate syn-
thesis leads to short chain length heparan sulfate molecules and abnormal cartilage matrix in 
bone, which may affect various growth factors that are modulated by heparin sulfate binding. 
Previous studies have shown that human MO lesions express heparanase in chondrocytes of 
all layers of the GP in contrast to normal GP, where it is restricted to hypertrophic chondro-
cytes. Heparanase upregulation is thought to induce HS cleavage and promote ectopic BMP 
signaling, resulting in osteochondromas development. Hence, we hypothesized that inhibi-
tion of heparanase would abrogate osteochondroma development in double heterozygous 
Ext1 and Ext2 mice. We developed a mouse model of MO by crossing Ext1 heterozygous 
null mice with Ext2 heterozygous null mice.Ext1+/-, Ext2 +/- and Ext1 and Ext2 double 
heterozygous were born alive without any gross abnormalities and overall skeletal develop-
ment was indistinguishable from control litter mates. Single and double heterozygous mice 
developed osteochondromas in the ribs, however double heterozygous mice have higher 
incidence (Ext1+/-, 50% of mice, Ext2+/- 38% of mice and Ext1+/- and Ext2+/- 67% of mice 
developed osteochondromas at 5 - 6 months of age). Development of osteochondromas is 
also increased over time in double heterozygous mice, 41% of 2 month old mice developed 

osteochondromas, increasing to 83% at 7 – 8 months. To determine role of heparanase in the 
development of osteochondromas, we generated heparanase knockout mice and crossed with 
Ext1 and Ext2 double heterozygous mice to delete heparanase in the HMO mouse model. We 
observed that genetic loss of heparanase did not inhibit development of rib osteochondro-
mas, 88% of heparanase KO MO mice and 92% of MO mice developed osteochondromas at 
33 – 34 weeks of age. Our study indicates that loss of heparanase does not stop osteochon-
droma development.

Disclosures: Kalyan Nannuru, Regeneron Pharmaceuticals Inc, Other Financial or 
Material Support

SUN-936
Mechanism of Anti-TGF-β Antibody on Osteoblasts and Osteoclasts in 
Osteogenesis Imperfecta *Nikolai Bukanov1, Ryan J Russo1, Benjamin Greene1, 
Oxana Ibraghimov-Beskrovnaya1, Yves Sabbagh1, Katie Malley2, Errin Roberts2, 
Peter Piepenhagen2, Sheila Cummings2, Susan Ryan2. 1Rare and Neurologic 
Diseases Research, Sanofi, United States, 2Global Discovery Pathology, Sanofi, 
United States

Osteogenesis Imperfecta (OI) is a rare connective tissue disorder associated with an 
increased risk of fractures due to bone fragility, secondary to altered collagen. Genetic clas-
sification includes the more common autosomal dominant form with mutations in genes 
encoding the triple helical chains of collagen type I, or recessive forms, associated with a 
variety of mutant proteins involved in post-translational alterations of type I collagen. TGF-β 
signaling plays a crucial role coordinating bone remodeling, robustly influencing the physi-
ology of bone density and strength. It has been previously shown that Tgf-β signaling is sig-
nificantly elevated in the bones of OI mice likely contributing to the low bone mass observed 
in OI mouse models. Studies have shown that treatment of Col1a2G610C/WT OI mice, with 
an anti-Tgf-b antibody (1D11) led to a significant increase in bone volume. In the present 
study we set out to further define the mechanism of action of anti-Tgf-b antibody in OI bone. 
We investigated the effects of the anti-Tgf-b antibody on osteoblast and osteoclast markers 
by immunostaining. Briefly, mice were treated with 5mg/kg of 1D11 at different dosing 
frequencies; tibias were isolated, decalcified, sectioned and immunostained for Runx2, Al-
kaline phosphatase and TRAcP. Relative to WT littermates, OI mice showed significantly 
increased expression of Runx2 in trabecular bone. We observed the most significant re-
duction in Runx2 expression levels when animals were treated with 1D11 3x/week. These 
effects were lost when mice were treated less frequently 1x/4 weeks. Alkaline phosphatase 
expression was significantly decreased in OI mice in both cortical and trabecular bone when 
compared to WT littermates. Treatment with 1D11 3x/week led to a significant increase in 
the expression of alkaline phosphatase at both sites. In addition, the shape of the osteoblasts 
at the cortical surface was changed from a flatter inactive osteoblast in the control OI mice 
to a more cuboidal active osteoblasts in the 1D11 treated mice. Staining of osteoclasts with 
TRAcP demonstrated significantly higher number of osteoclasts in OI mice when compared 
to WT mice. Treatment with 1D11 3x/week led to a significant decrease in the number of 
osteoclasts comparable to WT levels. Our studies demonstrate that inhibition of Tgf-b in OI 
mice modulates both osteoblasts and osteoclasts, normalizing bone remodelling and leading 
to increase in bone volume.

Disclosures: Nikolai Bukanov, Sanofi, Other Financial or Material Support

SUN-937
Metabolic Phenotype in a Mouse Model of Dominant Osteogenesis 
Imperfecta is Driven by Osteocalcin. *Josephine T. Tauer1, Svetlana V. 
Komarova2. 1McGill Univeristy, Faculty of Dentistry, Shriners Hospital for 
Children, Canada, 2McGill University, Faculty of Dentistry, Shriners Hospital 
for Children, Canada

Objective: Osteocalcin, an osteoblast-derived hormone, is among the most abundant 
proteins in bone and is involved in the regulation of whole-body metabolism, muscle ad-
aptation, reproduction, and cognition. High bone turnover and low bone mass are clinical 
hallmarks of Osteogenesis Imperfecta (OI), a bone disease mainly caused by mutations in 
the collagen type I gene. Recently, we have shown that growing mice with a severe form of 
OI, Col1a1Jrt/+ mice, displayed significantly elevated serum levels of undercarboxylated 
osteocalcin (uOCN) as well as an altered glucose/insulin metabolism and energy expendi-
ture. Further, these mice are protected against high-fat diet induced obesity but not insulin 
resistance. To further confirm the role of uOCN, we crossed Col1a1Jrt/+ mice (OI) with mice 
lacking one or both osteocalcin genes (OCN+/-, OCN-/-) to generate OI/OCN mice.Meth-
ods: At 4- and 8-weeks of age, wild-type (WT/WT) and OI/OCN mice were phenotypically 
characterized and random glucose measurements, as well as glucose tolerance tests, were 
performed.Results: For the generation of OI/OCN mice, fertile OCN+/- and Col1a1Jrt/+ 
mice were used. Within the first generation, about 27% of generated mice were WT/OCN+/-, 
24% OI/WT, 26% OI/OCN+/-, and 22% WT/WT. One percent of mice were found dead. For 
further breeding, OI/OCN+/- mice were used and gave birth to pups with a genetic distribu-
tion of about 18% OI/OCN+/-, 15% WT/OCN+/-, 18% OI/OCN-/-, and 3% WT/OCN-/- or 
OI/WT. Twelve percent of mice in the second generation were found dead. Compared to 
WT/WT, 4-week old male and female mice harboring the genotype OI/WT, OI/OCN+/-, 
and OI/OCN-/- were smaller in size and up to 30% lower in body mass. Weight difference 
reduced to about 15% difference at 8-weeks of age. At 4 weeks of age, OI/OCN+/- and OI/
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OCN-/- mice exhibited lower random glucose levels than WT/WT littermates, but only OI/
OCN+/- mice revealed improved glucose tolerance while OI/OCN-/- mice did not differ 
from WT/WT littermates. However, at 8-weeks of age, no significant differences in random 
glucose or glucose tolerance were found in OI/OCN+/- or OI/OCN-/- mice compared to WT/
WT.Conclusion: Genetic inactivation of one or both osteocalcin genes in Col1a1Jrt/+mice 
did not affect body mass. However, knockout of both osteocalcin genes restored glucose 
tolerance to WT levels in Col1a1Jrt/+mice, strongly supporting the causative role of osteo-
calcin driving alteration in glucose/insulin metabolism in OI mice.

Disclosures: Josephine T. Tauer, None

SUN-938
Tmem178 negatively regulates IL-1β production through inhibition of 
the NLRP3 inflammasome *Hui Yan1, Sahil Mahajan1, Roberta Faccio1, Yael 
Alippe2, Gabriel Mbalaviele2. 1Department of Orthopaedic Surgery, Washington 
University in St Louis, United States, 2Division of Bone and Mineral Diseases, 
Washington University in St Louis, United States

Systemic juvenile idiopathic arthritis (sJIA) is a chronic rheumatic condition of unclear 
etiology. During sJIA flares, increased numbers of monocytes and neutrophils and elevated 
production of inflammatory cytokines, in particular IL-1β, have been reported. The release 
of bioactive IL-1β by monocytes/macrophages requires the activation of cytosolic multipro-
tein complexes known as inflammasomes. However, how IL-1β is regulated in sJIA remains 
unclear. We previously found that human monocytes exposed to plasma from sJIA patients 
have lower levels of Tmem178 versus healthy controls. Tmem178 is a transmembrane pro-
tein modulating intracellular Ca2+ fluxes and a negative regulator of osteoclastogenesis. 
Tmem178 is specifically expressed by monocytes, macrophages, and osteoclasts, but not 
neutrophils, dendritic cells, or T cells. Now, we find that Tmem178-/- macrophages secrete 
54% higher levels of IL-1β than WT macrophages when stimulated with LPS and nigericin, 
which activates NLRP3 inflammasome. Active caspase-1 is required for the cleavage of 
pro-IL-1β and release of active IL-1β following NLRP3 stimulation. We find 49% more 
caspase-1+ cells in Tmem178-/- cultures compared to WT cells. Given that activation of 
the NLRP3 inflammasome requires Ca2+ fluxes and that Tmem178 negatively regulates 
Ca2+ levels through binding to Stim1, we hypothesized that the increase in IL-1β release 
in Tmem178-/- cells is due to higher cytosolic Ca2+ levels. To test this hypothesis, we 
cultured macrophages in Ca2+ free medium or in the presence of a Ca2+ chelator, BAP-
TA-AM. Both conditions completely suppress IL-1β release and caspase-1 activation in WT 
and Tmem178-/- macrophages. Importantly, knockdown of Stim1 eliminates the increases 
in IL-1β secretion and caspase-1 activation in Tmem178-/- macrophages compared to WT 
cells, demonstrating that Tmem178 negatively regulates NLRP3 inflammasome through a 
Stim1/calcium dependent pathway. Physiologically, WT macrophages exposed to sJIA plas-
ma have higher calcium levels and IL-1β production than cells exposed to healthy plasma. 
However, no differences were noted in calcium levels and IL-1β production in Tmem178-
/- macrophages exposed to control or sJIA plasma, indicating the effects of sJIA plasma on 
IL-1β secretion require downregulation of Tmem178 expression. These results suggest that 
Tmem178 levels could serve as a new biomarker to identify sJIA patients that could benefit 
from receiving drugs targeting inflammasome activation.

Disclosures: Hui Yan, None

SUN-957
Impaired Physical Function in Normocalcemic Primary 
Hiperparathyroidism *Lara Voss1, Maira Nóbrega1, Leonardo Bandeira1, Luiz 
Griz1, Francisco Bandeira1, Pedro Rocha-Filho2. 1Division of Endocrinology & 
Diabetes, Agamenon Magalhaes Hospital, University of Pernambuco Medical 
School , Brazil, 2Federal University of Pernambuco Medical School, Brazil

Introduction: Severe primary hyperparathyroidism (PHPT) may be associated with 
muscle weakness and fatigue, but little is known about this effect in milder forms of the 
disease. The aim of this study was to evaluate physical function and quality of life in patients 
with normocalcemic PHPT (NPHPT). Methods: Twenty-six female subjects (13 NPHPT and 
13 controls) were included (mean age 65.8 +/- 12.7 years in the NPHPT group and 65.5 +/- 
12.8 years in the control group). The diagnosis criteria for NPHPT was as follows: elevated 
serum PTH, normal albumin-corrected serum calcium, normal urinary calcium excretion, 
serum 25OHD >30ng/mL, eGFR (MDRD)> 60mL/min/1.73m2 and not on thiazide, lithi-
um, bisphosphonates or denosumab. All of the participants answered the Medical Outcomes 
Short-Form Health Survey (SF36), and were submitted to 2 strength tests and 2 performance 
tests for physical function. Results: There was no significant difference in relation to age, 
serum calcium level and 25OHD level between the groups. Patients with NPHPT had lower 
grip strength (20.00 +/- 3.83 kg vs. 24.62 +/- 3.5 kg; p=0.005) and higher mean time of the 
chair stand test (20.32 +/- 6.31s vs. 13.87 +/- 3.87s; p = 0.012) than the controls. The results 
of the performance evaluation showed a lower mean gait speed (0.72 +/- 0.22m/s vs. 1.37 
+/- 0.22m/s; p <0.001) and lower score for the Short Physical Performance Battery (SPPB) 
(8.38 +/- 1.80 vs. 10.77 +/- 1.96; p = 0.010) in the NPHPT group compared to the control 
group. The evaluation of the SF-36 showed a significantly less quality of life in the general 
health domain among the NPHPT group than in the controls. Conclusion: Our data demon-
strated that patient with NPHPT have decreased physical performance and strength along 
with lower quality of life.

Disclosures: Lara Voss, None

SUN-958
EWGSOP-2 vs. EWGSOP-1: Impact on Prevalence of Sarcopenia in 
Postmenopausal Women Aged 60 Years and Older – Preliminary Report 
*Francisco Fidencio Cons Molina1, Daniela Garcia Jimenez2, Jesus Hairam 
Castro Maldonado2. 1Centro de Investigación en Artritis y Osteoporosis, Mexico, 
2Facultad de Medicina, Universidad Autonoma de Baja California, Mexico

PURPOSE: Sarcopenia is a progressive skeletal muscle disorder associated with in-
creased likelihood of adverse outcomes such as falls, physical disability and mortality. It’s 
characterized by low muscle strength, loss of muscle mass and impaired physical perfor-
mance.Our goal is to establish and to contrast the prevalence of Sarcopenia in Postmenopaus-
al women aged 60 years and older, applying the diagnostic criteria proposed by the European 
Working Group on Sarcopenia in Older People(EWGSOP)-1 from 20101 and EWGSOP-2 
from 20182.METHODS:We evaluated 90 patients that attended an Osteoporosis Detection 
Center using a Dual-Energy X-ray Absorptiometry(DXA). We measured appendicular lean 
mass in four extremities in a Full Body DXA scan (PRODIGY-GE) and Bioimpedance(BIA) 
using an Inbody370 also, antropometrical measures were taken. We applied the SARC-F 
Questionnaire and physical performance was evaluated trough Timed Up and Go. Hand-
grip strength was assessed with a hydraulic hand-held dynamometer (Baseline).The global 
prevalence of pre-sarcopenia, probable sarcopenia, dynapenia, sarcopenia and sarcopenic 
obesity was obtained and contrasted according to EWGSOP-1 and EWGSOP-2 criteria. We 
calculated the Musculoskeletal Relative Index(MSRI) according to Baumgartner and then 
adjusted the BIA results with the J.H.Kim3 equation for our devices.RESULTS: Results 
are shown in table no.1. BMI in sarcopenic women: 24.2 kg/m2. SARC-F Questionnaire 
is not an effective screening method for Sarcopenia (Sensitivity 0.0 and Specificity 0.21).
CONCLUSIONS: Due to modifications in the algorithm, the EWGSOP-2 criteria is able 
to detect a wider population at risk of developing sarcopenia compared to EWGSOP-1, 
by prioritizing dynapenia over muscle mass loss. Nevertheless,it lowered the cut-off value 
for muscle strength, causing it to detect less dynapenia. A high prevalence of Sarcopenic 
Obesity by body fat percentage was found.The prevalence of sarcopenia in BIA is similar to 
the one obtained by DXA,once adjusted by J.H.Kim3 equation, potentially allowing us to 
detect sarcopenia at a lower cost.REFERENCES: 1. Cruz-Jentoft,A.J. et al.(2010).Age and 
Ageing,39(4): 412–423. 2. Alfonso J Cruz-Jentoft, et al., Age and Ageing,Vol 48,(1),1 Ene 
2019:16–31 3.Jung Hee Kim, et al. Archives of Gerontology and Geriatrics.Vol 58,(3),May-
Jun 2014:303-307

Disclosures: Francisco Fidencio Cons Molina, None

SUN-959
Which diagnosis of sarcopenia presents greater association with clinical 
vulnerability? *Alberto Frisoli1, Jairo Borges2, Angela Paes2, Antonio 
Carvalho2, Julia Menezes3. 1Cardio Geriatric Division- Federal University of 
Sao Paulo, Brazil, 2Cardio Geriatric Division, Brazil, 3Albert Einstein School of 
medicine, Brazil

Currently, there are many criteria to diagnose sarcopenia. The differences between them 
are in the methods and cutoff points used to define low muscle mass and low physical per-
formance (grip strength, walking speed, chair test, SPPB). This variability can determine 
a significant variation in the association of sarcopenia with bad physical phenotypes.Aim: 
To evaluate the association of sarcopenia by FNIH and EWGSOP 2 with loss of mobility, 
disability and frailtyMethod: Cross sectional analyzes of 301 patients from SARCOS study, 
an observational study of the epidemiology of Sarcopenia and Osteoporosis in older out-
patients from Sao Paulo-Brazil. All patients were underwent DXA of total body and bone 
sites. Sarcopenia was diagnosed as recommended by FNIH (SFNIH) and by the new EWG-
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SOP (SEWGSOP-II) recommendation. Clinical vulnerability was composed by: Frailty by 
Fried’s criterion; Loss of mobility: chair stand test positive or walking speed < 25% of the 
sample velocity; Disability: loss of 2 tasks of IADL (Lawthon) and/or 1 task in ADL (Katz). 
Results: We found four phenotypes according to the presence of the criteria of sarcopenia: 
Robust with 52.5% (n=158); SEWGSOP-II only: 20.9% (n=63); SFNIH only:12.9% (n=39); 
and SarcoBoth (SEWGSOP-II and SFNIH): 13.6% (n=41) (p<0.001). The mean age of the 
groups were: 78.2 (6.7)yo. of robust; 79.0(7.2) yo. in SEWGSOP-II only; 80.4(7.2) in SF-
NIH only and 81.4(5.8) in SarcoBoth (p=0.029). SEWGSOP-II only was more prevalent in 
women (61.9%) while SFNIH only occurred more in men (61.5%). The prevalence of loss 
of mobility was 46.7%, disability 47 %, and frailty 17.9%. Prevalence of the sarcopenia 
phenotypes in older adults with clinical vulnerability were described in table 1. Regression 
analyses adjusted for female and age, SFNIH only presented higher association with loss of 
mobility and frailty, than SEWGSOP-II only, while Sarcoboth presented higher intensity in 
the association with frailty and disability, compared to others phenotypes ( table 2). Conclu-
sion: There is significant heterogeneity in the association between sarcopenia diagnosed by 
FNIH and by EWGSOP II criteria with loss of mobility, disability and frailty. In the isolated 
way, the sarcopenia by FNIH seems to be more representative of clinical vulnerability than 
EWGSOP II, while the presence of both increases the strength of this association.

Disclosures: Alberto Frisoli, None

SUN-960
Lower hand grip strength in older adults with non-alcoholic fatty liver 
disease: a nationwide population-based study *Beom-Jun Kim1, Seoung 
Hun Lee1, Jung-Min Koh1. 1Division of Endocrinology and Metabolism, Asan 
Medical Center, University of Ulsan College of Medicine, Republic of Korea

Objective: Both liver and muscle are active endocrine organs that can exert metabolic 
effects, and nonalcoholic fatty liver disease (NAFLD) and sarcopenia may share common 
pathogenic determinants such as insulin resistance and chronic inflammation. However, all 
previous studies have focused on muscle mass, which only partially explain muscle strength, 
and clinical studies relating NAFLD to muscle strength per se has been rare, especially in the 
elderly who are the most vulnerable populations to sarcoepnia and related adverse outcomes.
Methods: This is a nationally representative population-based, cross-sectional study from 
the Korea National Health and Nutrition Examination Survey (KNHANES), which enrolled 
1,897 men aged >=50 years and 2,206 postmenopausal women. Because the KNHANES 
was a weighted survey, these represented 22,596,690 total participants. NAFLD was defined 
by hepatic steatosis index (HSI), and low muscle strength was defined based on the Korean 
specific cutoff point of hand grip strength (HGS) measured using a digital grip strength 
dynamometer.Results: After adjustment for confounders, men and women with NAFLD had 
7.3% and 7.9% lower HGS than controls, respectively (both P <0.001). The odds ratios 
(ORs) for low muscle strength in the presence of NAFLD were 2.51 in men (P = 0.018) and 
2.34 in women (P = 0.001). In the multivariable analyses, HSI was inversely associated with 
HGS in both men (β = –0.285, P <0.001) and women (β = –0.306, P <0.001). Consistently, 
compared with men and women in the lowest HSI quartile, those in the highest quartile had 
7.6% and 12.4% lower HGS, respectively (both P <0.001), and had 5.63– and 3.58–times 
higher odds for low muscle strength, respectively (both P <0.001).Conclusion: These re-
sults provide first clinical evidence that NAFLD can be associated with poor muscle health 
through the decrease of muscle strength in older adults.

Disclosures: Beom-Jun Kim, None

SUN-961
Higher Concentrations of Parathyroid Hormone (PTH) are Associated with 
Reduced Gait Velocity in Adults: A Systematic Review *Lavanya Srinivasa 
Murthy1, Gustavo Duque1, Natasha A Grande de França2, Guillaume T Duval3, 
Sara Vogrin4, Cedric Annweiler5. 11. Australian Institute for Musculoskeletal 
Science (AIMSS), The University of Melbourne and Western Health, St. Albans, 
Victoria, Australia. , Australia, 23. Department of Nutrition, School of Public 
Health, University of São Paulo, São Paulo, Brazil., Brazil, 3Department of 
Neuroscience and Aging, Division of Geriatric Medicine and Memory Clinic; 
Research Centre on Autonomy and Longevity; Angers University Hospital; 
University of Angers, Angers, France., France, 4. Australian Institute for 
Musculoskeletal Science (AIMSS), The University of Melbourne and Western 
Health, St. Albans, Victoria, Australia. , Australia, 5. Department of Neuroscience 
and Aging, Division of Geriatric Medicine and Memory Clinic; Research Centre 
on Autonomy and Longevity; Angers University Hospital; University of Angers, 
Angers, France., France

Introduction/Objectives: High serum concentrations of parathyroid hormone (PTH) 
have been associated with osteosarcopenia. Gait velocity is a predictor of adverse outcomes 
in osteosarcopenic subjects. This systematic review aimed to assess evidence for the effect 
of high PTH levels on gait velocity in adults.Methods: We searched PubMed, Embase (Ovid 
interface) and Cochrane (CENTRAL) for published studies evaluating circulating PTH in 
human adults aged >20years, without date or language restriction. We excluded studies with 
patients on dialysis and if PTH was measured following any intervention having potential 
effect on its concentrations. Primary outcome was gait velocity defined as the time needed 
to walk a predetermined distance, or distance walked during a fixed period at usual pace or 
fast pace. Two independent researchers conducted data extraction and evaluated the risk of 
bias. Disagreements were resolved by a third reviewer. Risk of bias assessment was done 
using the National Heart, Lung and Blood Institute quality assessment tool.Results: A total 
of 681 articles were retrieved from the systematic search. Following full text review and 
risk of bias assessment, 8 studies were included for final analysis. Of the included studies, 
half (n=4) demonstrated a significant inverse association between high PTH concentrations 
and gait velocity, one study showed a nonsignificant association of increasing PTH levels 
with declining gait speed, and the remainder showed no relation. In addition, three studies 
also highlighted a negative correlation between PTH levels and muscle strength.Conclusion: 
Our review of published studies suggests higher concentrations of PTH are associated with 
reduced gait velocity in adults. This relationship deserves further exploration with RCTs 
designed to assess the effects of correcting abnormal circulating PTH levels on physical 
performance in adults.

Disclosures: Lavanya Srinivasa Murthy, None

SUN-962
Prevalence of Sarcopenia in Patients with a Recent Fracture According 
to the revised EWGSOP definition *Caroline E. Wyers1, Lisanne Vranken1, 
Irma J.A. de Bruin1, Robert Y. van der Velde1, Heinrich M.J. Janzing2, Sjoerd 
Kaarsemaker3, Piet P.M. Geusens4, Joop P.W. van den Bergh5. 1Department of 
Internal Medicine, VieCuri Medical Center; NUTRIM School for Nutrition 
and Translational Research in Metabolism, Maastricht University; Department 
of Internal Medicine, Maastricht University, Netherlands, 2Department of 
Surgery, VieCuri Medical Center, Netherlands, 3Department of Orthopedic 
Surgery, VieCuri Medical Center, Netherlands, 4Department of Internal 
Medicine, Subdivision of Rheumatology, Maastricht UMC+; Hasselt University, 
Netherlands, 5Department of Internal Medicine, VieCuri Medical Center; 
NUTRIM School for Nutrition and Translational Research in Metabolism, 
Maastricht University; Department of Internal Medicine, Maastricht University; 
Hasselt University, Netherlands

Introduction: Fractures are often the consequence of a fall which can be caused by 
multiple factors including low muscle strength, quality or performance. Although sever-
al assessments to diagnose sarcopenia are performed at a Fracture Liaison Service (FLS), 
the diagnosis of sarcopenia is often not included in the evaluation. Recently, the European 
Working Group on Sarcopenia in Older People (EWGSOP) has revised their definition of 
sarcopenia. The aim of this study was to identify the prevalence of sarcopenia according to 
the new EWSGOP definition in patients with a recent clinical fracture.Methods: All con-
secutive patients aged 50-90 with a recent radiographically confirmed fracture who under-
went evaluation of fracture risk, osteoporosis and underlying metabolic bone diseases at the 
FLS were included. According to EWGSOP, probable sarcopenia is defined as low muscle 
strength (criterion 1), assessed by measurement of grip strength and chair stand test. Diag-
nosis of sarcopenia is confirmed if in addition to low muscle strength, low muscle quantity 
or quality (criterion 2) is present. Muscle quantity is assessed by measuring appendicular 
skeletal muscle mass with DXA. If in addition to low muscle strength and low muscle quan-
tity, low muscle performance (criterion 3; assessed by gait speed or time up and go test) is 
present, sarcopenia is considered as severe.Results: In total, 1535 patients (71% women; 
mean age 66.7 ± 9.5 years) were evaluated at the FLS of whom 714 sustained a major os-
teoporotic fracture (MOF). At the time of the FLS visit, 176 (14%) patients presented with 
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probable sarcopenia defined as only low muscle strength (criterion 1); 24 patients presented 
with sarcopenia (criteria 1 &2), and 24 with severe sarcopenia (criteria 1, 2 & 3). In patients 
who presented with probable sarcopenia, sarcopenia and severe sarcopenia, osteoporosis 
was diagnosed in 32%, 58% and 62% of patients respectively (p=.000). In multivariate logis-
tic regression analyses adjusted for age, sex, MOF, BMD (normal vs. osteopenia vs. osteopo-
rosis), only age was significantly associated with sarcopenia (OR=1.06; 95% CI 1.04-1.07). 
Conclusion: In patients with a recent fracture attending the FLS for fracture risk evaluation, 
one out of seven patients can be identified with probable sarcopenia, while only 3.1% were 
diagnosed with sarcopenia and 1.5% with severe sarcopenia according to the recently updat-
ed EWGSOP definition of sarcopenia.

Disclosures: Caroline E. Wyers, None

SUN-963
Toward a novel muscle anabolic strategy for sarcopenia: targeting the 
interaction between long noncoding RNA lncRNA-3 and MyoD1 promoter 
to promote myogenesis *Zong-Kang Zhang1, Zhenjian Zhuo1, Bao-Ting Zhang1, 
Daogang Guan2, Aiping Lu2, Ge Zhang3. 1School of Chinese Medicine, Faculty 
of Medicine, The Chinese University of Hong Kong, Hong Kong, 2Institute 
of Integrated Bioinformedicine and Translational Science, School of Chinese 
Medicine, Hong Kong Baptist University, Hong Kong, 3Institute for Advancing 
Translational Medicine in Bone & Joint Diseases, School of Chinese Medicine, 
Hong Kong Baptist University, Hong Kong

Sarcopenia, age-related loss of skeletal muscle mass and strength, is associated with 
serious health consequences, but there is no clinically established therapy for sarcopenia to 
date. Here, we identified a sarcopenia-related lncRNA (lncRNA-3), which was significantly 
up-regulated in gastrocnemius muscle of aged sarcopenic mice (Figure 1). LncRNA-3 neg-
atively regulated muscle mass and MyoD protein level in skeletal muscles of mice (Figure 
2). Mechanistically, lncRNA-3 could interact with RbAp46/48, a subunit of Polycomb re-
pressive complex 2 (PRC2), guide PRC2 to MyoD1 promoter, in turns catalyze the methyl-
ation of histone H3 at lysine 27 (H3K27) at MyoD1 promoter region and mediate MyoD1 
gene silencing (Figure 3). Skeletal muscle-specific knockdown of lncRNA-3 promoted 
MyoD1 mRNA level and muscle mass in muscle-specific lncRNA-3 knockin mice (Figure 
4). Low conservation in sequence limits the translation of lncRNA research. LncRNA-3 
was functionally conserved in human (lncRNA-3H), which was also interacted with PRC2 
and MyoD1 promoter. LncRNA-3H knockdown promoted MyoD1 mRNA level and ln-
cRNA-3H overexpression inhibited MyoD1 mRNA level in human skeletal muscle cells 
(Figure 5). To interfere with the interaction between lncRNA-3 and MyoD1, the MyoD1 
promoter sequence was overexpressed in C2C12 cells and the skeletal muscle of aged mice. 
The cell differentiation of C2C12 cells was enhanced after MyoD1 promoter overexpres-
sion (Figure 6). Enhanced MyoD1 promoter expression in skeletal muscle suppressed the 
function of lncRNA-3 and counteract sarcopenia development in aged mice (Figure 7). The 
study uncovered the functional role of lncRNA-3 as an epigenetic regulator (Figure 8) and 
suggested the interaction between lncRNA-3 and MyoD1 promoter could be a potential 
therapeutic target to counteract sarcopenia development. It also provided a novel therapeutic 
strategy which to target the interaction between lncRNA and its conserved target protein or 
gene to overcome the limitation of low conservation of lncRNAs. Acknowledgments: This 
study was supported by the Hong Kong General Research Fund (14112915 and 14100218) 
and Direct Grant of The Chinese University of Hong Kong (2017.077).

Disclosures: Zong-Kang Zhang, None

LB SUN-972
An Evaluation of the Pharmacodynamic Effects of an Oral hPTH(1-34) 
formulation in Patients with Hypoparathyroidism *Yosef Caraco1, Arthur 
Santora2, Gregory Burshtien2, Hillel Galitzer2, Ariel Rothner2, Anke Hoppe2, 
Phillip Schwartz2, Sofia Ish-Shalom2, Arthur Santora3, Gregory Burshtien3, Hillel 
Galitzer3, Ariel Rothner3, Anke Hoppe3, Phillip Schwartz3, Sofia Ish-Shalom3, 
Yonit Marcus4, Vanessa Roach4, Auryan Szalat5, Liana Tripto-Shkolnik6, Elena 
Segal7, Gloria Tsvetov8, Merav Fraenkel9, Nariman Saba Khazen10. 1Hadassah 
Clinical , Israel, 2Entera Bio Ltd., United States, 3Entera Bio Ltd., Israel, 4Tel 
Aviv Sourasky Medical Center, Israel, 5Hadassah Medical Center, Israel, 6Chaim 
Sheba Medical Center, Israel, 7Rambam Medical Center, Israel, 8Rabin Medical 
Center, Israel, 9Soroka University Medical Center, Israel, 10Lin Medical Center, 
Israel

Hypoparathyroidism is characterized by deficient PTH production, hypocalcemia and 
hyperphosphatemia. Treatment with oral calcium supplements and calcitriol (or analogs) 
bears the risk of hypercalcemia, hypercalciuria and nephrocalcinosis. Parenteral hPTH(1–
84) (Natpara®), once daily reduces calcium supplementation requirements but does not pro-
vide adequate plasma PTH more than a few hours after each dose; moreover, many patients 
do not accept injections. An oral formulation of hPTH(1-34) administered several times a 
day has the potential to produce pharmacodynamic effects throughout the day without the 
need for SC injections - resulting in greater patient acceptance and improved control of 
serum and urine calcium and phosphate.Methods:A Phase 2, open-label, two-period partial 
crossover, randomized study to evaluate the PK and PD profiles of several doses (0.5 and 
1.5 mg) and regimens (BID, TID and QID) of Oral hPTH(1-34) and Natpara® [hPTH(1-84)] 
100 µg SC QD was conducted in 16 patients with hypoparathyroidism. Serum and urine 
calcium and phosphate, 1,25-dihydroxyvitamin D (1,25D) and hPTH(1-34) were analyzed 
in addition to the overall safety. Pharmacodynamic parameters on the day of treatment were 
compared with the same parameters on the day prior to treatment (baseline). The pharma-
codynamic endpoints are presented.Results:Oral hPTH(1-34) QID increased serum calcium 
approximately 0.3 mg/dL (7.7 to 8.0) over baseline on average, and an increase in serum cal-
cium persisted at the 24-hour timepoint. Additionally, serum phosphate decreased an average 
of 0.5 mg P/dL (4.4 to 3.9) below baseline and this decrease was maintained over a 24-hour 
period. The average level of serum 1,25D increased by 25.3 pg/mL (30.4 to 55.7). Of the 
oral regimens, QID had the greatest effect, which was approximately 65% of Natpara® 100 
µg (maximum daily dose) effect on these 3 parameters.Both oral hPTH(1-34) QID and Nat-
para® treatments were associated with a decrease in average levels of 24-hour urinary cal-
cium.There were no adverse events of hypercalcemia.Conclusions:One day administration 
of oral hPTH(1-34) QID caused an increase in serum calcium, decrease in serum phosphate, 
increase in 1,25D and decrease in urinary calcium. It is anticipated that chronic treatment 
would have a greater effect on serum calcium and may facilitate a safer increase in serum 
calcium over time.Long term studies in patients with hypoparathyroidism are required to 
confirm this hypothesis.

Disclosures: Yosef Caraco, Entera Bio Ltd., Grant/Research Support

LB SUN-977
Micro-compression properties of OI bone are not inferior to healthy controls 
in fixed iliac crest biopsies *Michael Indermaur1, Philippe Zysset1, Daniele 
Casari2, Cinzia Peruzzi2, Johann Michler2, Jakob Schwiedrzik2, Elizabeth 
Zimmermann3, Frank Rauch3, Bettina Willie3. 1ARTORG Center, University of 
Bern, Switzerland, 2EMPA Thun, Switzerland, 3Shriners Hospitals for Children, 
Canada

Osteogenesis imperfecta (OI) is a genetic bone disorder causing bone fragility. This 
collagen disorder reduces the indentation modulus of children OI bone, but it’s impact on 
post-yield properties remains unclear [1]. Micro-pillar compression is a novel technique 
characterizing the mechanical qualities of bone at the ECM level [2]. We hypothesize that 
the micro-compressive properties of adult OI bone are inferior to those of healthy controls.
Transiliac biopsies of controls (n=5), OI type III (n=1) and OI type IV (n=2) patients treated 
with Pamidronate for 5 years were fixed and embedded in PMMA [3]. Micropillars (ø≅5 
µm, h≅10 µm) were fabricated in vacuum along osteons using focused ion beam milling 
[2]. A total of 43 pillars (healthy n=17, OI type III n=15, OI type IV n=11) were compressed 
in dry condition at a quasi-static rate of 5 nm/s until failure (Fig 1). Force and displacement 
were measured, and modulus, ultimate stress and ultimate strain were extracted. During test-
ing, the failure mechanism was recorded by SEM. ANOVA and Tukey tests were conducted 
to assess differences between groups.The modulus showed a mean +/- SD of 17.88 +/- 3.56 
GPa and the ANOVA revealed no differences between groups (p=0.62). Mean +/- SD of 
ultimate stress for healthy, OI type III and OI type IV were 0.648 +/- 0.076, 0.774 +/- 0.120 
and 0.793 +/- 0.071 GPa, respectively. Mean ultimate stress for OI type III and type IV 
bone were 19.5 % (p=0.001), respectively 22.4 % (p<0.001) higher compared to healthy 
bone. Mean +/- SD of ultimate strain for healthy, OI type III and OI type IV were 8.9 +/- 4, 
13.7 +/- 4.5 and 11.2 +/- 4.1 %, respectively. Mean ultimate strain of OI type III was 53.2% 
higher compared to healthy (p=0.007). The ultimate strain of type IV was similar to type III 
(p=0.29) and healthy (p=0.37).The results reject our hypothesis that the micro-compressive 
properties of adult OI bone are inferior to healthy bone in fixed iliac bone samples. Elas-
tic properties are similar, but brittleness of OI bone is surprisingly not higher compared to 
healthy controls at the ECM level. Since bone fractures involve also tension, the understand-
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ing of bone fragility in OI will require further efforts to characterize bone ECM post-yield 
properties in tension and in wet condition.This study was funded by Mereo BioPharma and 
SNF grant no 165510.[1] Imbert et al.,Bone (2014),65 p18-24[2] Schwiedrzik et al.,Nature 
Mater (2014),13 p740-747[3] Rauch et al.,J Clin Endocrinol Metab (2006)91 p511-516

Disclosures: Michael Indermaur, None

LB SUN-978
Bone Adaptation to Load is controlled by Local Mechanical Signals with Net 
Bone Changes Logarithmically Dependent on Loading Frequency *Ariane 
C. Scheuren1, Paul Vallaster1, Gisela A. Kuhn1, Angad Malhotra1, Graeme R. 
Paul1, Ralph Müller1, Yoshitaka Kameo2. 1Institute for Biomechanics, ETH 
Zurich, Switzerland, 2Institute for Frontier Life and Medical Sciences, Kyoto 
University, Japan

It is well established that cyclic, but not static mechanical loading, has anabolic effects 
on bone. However, the function describing the relationship between the loading frequency 
and the amount of bone adaptation remains unclear. We hypothesized that bone adaptation to 
load is controlled by local mechanical signals and that net bone changes will be dependent 
on loading frequency.The 6th caudal vertebrae of 15-week old female C57BL/6J mice were 
subjected to either sham (0N), 8N static or 8N cyclic loading with frequencies of 2Hz, 5Hz, 
or 10Hz (n=5-8/group). Loading was applied for 5 minutes, 3x/week over 4 weeks. Weekly 
in vivo micro-CT (vivaCT40, Scanco Medical) images were acquired, from which 3D static 
and dynamic morphometric parameters were assessed. As a measure of the mechanical envi-
ronment, the strain energy density (SED) as well as the spatial gradient thereof (SED gradi-
ent) were determined from 3D micro-FE models.Higher values of SED and SED gradient led 
to an increased probability of bone formation and a decreased probability of bone resorption. 
Compared to the sham- and static loading groups, cyclic loading induced an overall positive 
net remodeling rate, mainly due to an increase in the mineralizing surface and a decrease in 
the eroded surface. Consequently, the bone volume fraction (BV/TV) increased over time in 
2Hz, 5Hz and 10Hz, while static loading led to a slight decrease in BV/TV (Fig. 1A). Fur-
thermore, regression analysis revealed a logarithmic relationship between loading frequency 
and the relative change in BV/TV (ΔBV/TVweek4-week0, R2=0.68, Fig. 1B).In conclusion, 
these results suggest that bone adaptation is regulated by the local mechanical environment 
and furthermore, there seems to be a logarithmic behavior with frequencies below a certain 
threshold (0.25Hz) having catabolic effects, and those above, anabolic effects. Drawing an 
analogy to the theory of sound pressure level, the results of this study suggest that bone’s re-
sponse to frequency is similar to the perception of sound in human hearing. Whether bone’s 
osteogenic response to loading is indeed limited to a specific range of frequencies requires 
further in vivo experiments.

Disclosures: Ariane C. Scheuren, None

LB SUN-982
Idiopathic Infantile Hypercalcemia- Biochemical and Genetic Studies 
in Patients with Mild Phenotype *Nina Lenherr-Taube1, Etienne Sochett1. 
1Hospital for Sick Children, Canada

Background: Idiopathic infantile Hypercalcemia (IIH) is an uncommon disorder that of-
ten presents in infancy with failure to thrive, poor feeding, and/or renal calcification. Patients 
with IIH have elevated serum and urinary calcium levels, elevated 1,25 dihydroxyvitamin D 
(1,25(OH)D), and low PTH. Current treatment includes a diet low in calcium and vitamin D. 
Biallelic mutations in the CYP24A1 and SLC34A1 genes are the underlying cause in most 
patients with IIH. Children with classical IHH usually have serum calcium levels greater 
than 3 mmol/L, but hypercalcemia may be more modest in some cases. The aim of our 
study was to investigate whether combining genetic testing for CYP24A1, SLC34A1 and 
genes implicated in nephrocalcinosis together with measuring vitamin D metabolites would 
explain milder IIH.Methods: We recruited patients between 6 months and 17 years followed 
in our Calcium Clinic with clinical and biochemical characteristics of IIH, including serum 
calcium above the upper limit of normal, 1,25(OH)D elevated or in the upper normal range, 
PTH level reduced or in the lower normal range and urinary calcium/creatinine ratio ei-
ther increased or borderline high. A detailed dietary history and biochemical measures were 
obtained. Stepwise molecular genetic testing was performed first with Sanger sequencing 
of the CYP24A1 gene, and if negative, next generation sequencing using the Nephrocalci-
nosis Sequencing Panel (PreventionGenetics, Wisconsin, USA) including 30 genes known 
to cause hypercalciuria. Serum levels of vitamin D metabolites were analyzed using both 
conventional and high resolution LC-MS/MS.Results: To date, we have enrolled 14 patients 
with IIH, 6 months - 14 years of age. 12 presented with symptoms such as failure to thrive, 
poor feeding, or seizure-like symptoms. 5 had evidence of renal calcification on ultrasound. 
Biochemical and genetic results are summarized in Table 1.Discussion: Out of 14 pediatric 
patients with IIH, 5 have an underlying genetic mutation that explains the hypercalcemia. In 
addition to CYP24A1 and SLC34A1, we identified mutations in CLCN5 and SLC34A3 as 
additional likely causes of IIH. Some Vitamin D metabolites are currently pending, but may 
help explaining the underlying pathophysiology causing IIH in those patients.Conclusion: 
The biochemical and genetic spectrum of IIH is broader than previously appreciated and 
heterozygous mutations may play a role in milder phenotypes.
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LB SUN-987
Is Important the Muscle Health in the Clinical Assessment of Risk of 
Osteoporotic Fractures? *Adriana Graciela Diaz1, Vanina Lerena1, Sabrina 
Paola Lucas1, Beatriz Oliveri2, Karina Danilowicz3. 1Endocrinología, Hospital 
de Clínicas”José de San Martín”- Universidad de Buenos Aires, Argentina, 
2Lab. Enfermedades Metabólicas Oseas, Hospital de Clínicas INIGEM, UBA- 
CONICET, Argentina, 3Endocrinologia, Hospital de Clinicas “Jose de San 
Martin”- Universidad de Buenos Aires, Argentina

Objetive: To investigate the association between muscle mass and strength, bone miner-
al content and the incidence of osteoporotic fractures in ambulatory postmenopausal women 
>=60 yo.Material and methods: A total of 577 women (69.9+/- 0.3) >=60yo who attended a 
community activity in a University Hospital to evaluate osteoporotic risk and muscle health 
were included. Evaluation included a questionnaire about history of osteoporotic risk fac-
tors, chronic diseases, use of medication and fragility fractures, anthropometric measure-
ments and physical performance tests: 4-meter walking speed [(Normal value (NV) < 5 
s) and Chair sit-to-stand test (NV 20kg ). Body composition (by DXA, Lunar DPX) was 
performed in 292 participants. Statistical analysis done by SPSS20.0Results: Out of 577 
women, 106 (18.3%) reported a fragility fracture. No differences in age, weight and height 
between fracture group and non-fracture group were found. Fracture group presented an 
altered walk speed test (p= 0.005, OR: 1.78, CI: 1.18-2.7) and altered hand grip strength 
(p= 0.041). Bone mineral content (BMC) either in the whole body as in selected regions like 
arms and legs, was significantly lower in the fracture group compared with the non-fracture 
group (7.39%, 9.75% and 6.94%, respectively, p<0.0001). BMC of arms correlated with arm 
lean mass (r= 0.618, p<0.0001) and with muscle function test: hand grip strength (r= 0.26, 
p<0.0001) and walk speed test (r= -0.189, p=0.001). While BMC of legs correlated with 
legs’ lean mass (r= 0.56, p<0.0001) and hand grip strength (r= 0.246, p=0.002) and walk 
speed test (r= -0.144, p=0.012).Conclusion: Bone mineral content together with mechanical 
factors like muscle mass and strength appear to influence bone health. These muscle–bone 
interrelationships reinforce the importance of the clinical evaluation of both in the assess-
ment of osteoporotic fracture risk.

Disclosures: Adriana Graciela Diaz, None

LB SUN-988
Developing an in vitro model of CKD-MBD induced αKlotho suppression 
*Collin Young1, Nicole LaFave1, Kirby Tobin1, Forrest Oberhelman1, Julia Hum1, 
Timothy Waite2. 1Marian University College of Osteopathic Medicine, United 
States, 2Marian University College of Osteopathic Medicine , United States

Chronic Kidney Disease (CKD) affects approximately 1 in 10 Americans. Diabetic 
nephropathy is also associated with the development of chronic kidney disease-mineral 
bone disorder (CKD-MBD). CKD-MBD disrupts the normal bone-kidney endocrine axis 
responsible for regulating mineral metabolism, and hyperphosphatemia develops in late 
stage disease. Important clinical hallmarks of the CKD-MBD progression include elevated 
bioactive bone derived Fibroblast growth factor-23 (FGF23) and suppression of FGF23’s 
co-receptor, αKlotho (αKL). In healthy individuals the hormone FGF23, primarily produced 
by bone, and αKL aid in maintaining normal phosphate and vitamin D homeostasis. It is 
currently unknown what drives the suppression of αKL expression, however increasing αKL 

expression in CKD-MBD models is being investigated as a novel therapeutic. Our study 
sought to develop a novel in vitro model of one of the clinical hallmarks of the progression 
of CKD-MBD, αKL suppression, to investigate both possible stimuli of its repression and 
downstream signaling events. The Human Embryonic Kidney (HEK) cell line was used to 
determine if changes in fluid shear stress, similar to those that occur in diabetic nephropathy, 
could lead to reduced αKL expression. HEK cells were plated and exposed to oscillatory 
fluid shear stress (OFSS) for intervals between 0-60 min to examine protein expression or 
0-2 hours to assess gene expression. HEK cells were sensitive to mechanical stimulation 
as pathways including increased ERK phosphorylation occurred in response to OFSS. In 
response to longer bouts of OFSS αKL expression was reduced. Dramatic changes in fluid 
shear stress may serve as a stimulus for reduced αKL expression in CKD-MBD. Further 
studies are underway to investigate downstream signaling events related to αKL suppres-
sion. Understanding both the stimuli of αKL suppression and related downstream signaling 
events could provide novel therapeutic targets for the treatment of CKD-MBD.

Disclosures: Collin Young, None

LB SUN-992
The Effects of Interleukin-1 Receptor Antagonism on Bone Healing and 
Formation in the Femoral Diaphysis of Young male Fischer-344 Rats. 
*SUNGGI NOH1, Seungyong Lee1, Rhonda Prisby1. 1The University of Texas 
at Arlington, United States

BACKGROUND: Interleukin-1 (IL-1) is a pro-inflammatory cytokine that stimulates 
bone resorption and inhibits formation. We previously reported that IL-1α and IL-1β were 
elevated in the rat femoral shaft, suggestive of a pro-inflammatory state. Further, treatment 
with an IL-1 receptor antagonist (IL-1RA) in young rats improved trabecular number in the 
distal femoral metaphysis. Thus, IL-1RA treatment may accelerate healing following a bone 
defect. Further, we sought to assess bone formation at the endosteal and periosteal surfac-
es near the defect. METHODS: Young (5 months) male Fischer-344 rats were divided ac-
cordingly: control (CON, n=8) and interleukin-1 receptor antagonist (IL-1RA, n=5). Under 
anesthesia (2.5% isoflurane to O2 balance), a bone defect was created in the right femoral 
shaft with a 20G needle. Following surgery, rats received either IL-1RA (3 μg/kg, i.p.) or 
phosphate buffered saline (CON; 100 μl/day, i.p.) 3 days/week for 3 weeks. Micro-computed 
tomography (16 μm) was used to assess bone healing (bone volume [BV], mm3) and density 
(mg HA/ccm) within the defect and bone formation (BV, mm3) at the endosteal and perios-
teal surfaces. Sixty slices were analyzed for bone healing and ~90 and ~100 slices for bone 
formation at the endosteal and periosteal surfaces, respectively. Bone volume within the 
defect and at the endosteal and periosteal surfaces were normalized by the number of slices 
and expressed as µm3. A One- and Two-way ANOVA were performed. Alpha was set a priori 
at p<0.05 and tendencies (p<1.0) are reported. RESULTS: Body mass did not differ (CON, 
342+/-5 g and IL-1RA, 331+/-12 g). Bone healing (CON, 9.2+/-0.3 μm3/slice and IL-1RA 
9.0+/-0.9 μm3/slice) and density (CON, 992+/-17 mg HA/ccm vs. IL-1RA, 1025+/-23 mg 
HA/ccm) within the defect were similar between groups. Bone formation at the endosteal 
and periosteal surfaces combined tended (p=0.08) to extend a further distance away from the 
defect in the CON (1553+/-28 μm3) vs. IL-1RA (1469+/-35 μm3). In regards to location, 
normalized bone volume tended (p=0.09) to be higher at the periosteal (5.8+/-1.0 μm3/slice) 
vs. endosteal (3.6+/-0.3 μm3/slice) surface and new bone extended a greater (p<0.05) dis-
tance away from the defect at the periosteal (1596+/-3 μm3) vs. endosteal (1445+/-46 μm3) 
surface. CONCLUSION: IL-1RA administration for 3 weeks did not alter bone healing and 
density in young rats. However, there may be spatial differences in how new bone is laid 
down at the periosteal vs. endosteal surface.

Disclosures: SUNGGI NOH, None

LB SUN-994
Distinct Tumor Microenvironments of Lytic and Blastic Bone Metastases 
in Prostate Cancer Patients *Claire Ihle1, Meredith Provera2, Desiree Straign2, 
E. Erin Smith2, Susan Edgerton2, Adrie Van Bokhoven2, M. Scott Lucia2, Philip 
Owens2. 1Cancer Biology Graduate Program at University of Colorado Anschutz 
Medical Campus, United States, 2Department of Pathology, University of 
Colorado Anschutz Medical Campus, United States

The most common metastatic lesions of prostate cancer are in bone and can be classified 
into three distinct pathology subtypes: lytic, blastic, and an indeterminate mixture of both. 
Molecular investigation of cancer metastatic sites has led to the characterization of tissue 
changes caused by the tumor and surrounding microenvironment. We investigated a cohort 
of archived patient specimens from the bone that contained metastatic prostate cancer with 
lytic or blastic features. The histopathology of these two types of prostate cancers exhibited 
distinct compositions of tumor and stroma such that the lytic tumor had fundamentally less 
bone in the tissues, while the blastic lesion contains much more bone and mineralized matrix 
deposition. These tissues were utilized for immunohistochemical staining, isolation of RNA 
for gene expression, and Digital Spatial Profiling of changes in both the tumor and microen-
vironment. A diverse set of unique immune cell populations and signaling pathways to both 
lytic and blastic types of prostate cancer metastases were present. While prostate cancers are 
considered to be ‘cold’ immunologic tumors and the availability of T cells have been ques-
tioned in metastatic disease, we observed that both lytic and blastic prostate cancers in bone 
have dispersed but sporadic T cell populations. These T cells are enriched for the signals that 
permeate not only in the tumor, but also in the myeloid-enriched areas of the tissue. In blastic 
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lesions immune cells were enriched for pSTAT3 and components of the JAK-STAT pathway. 
In lytic type lesion immune cells were enriched for pAKT activity and components of the 
PI3K-AKT pathway. Enrichments for specific immune oncology checkpoint inhibitors such 
as PD-L1, B7-H4, OX40L, and IDO-1 in blastic prostate cancer were identified. Biopsies 
could guide selection of patients into appropriate therapeutic interventions based on protein 
levels and RNA expression of desired targets in metastatic disease. Molecular pathology 
has been an excellent complement to the diagnosis, treatment, and management of primary 
tumors and could be successfully extended to patients with metastatic lesions.

Disclosures: Claire Ihle, None

LB SUN-997
Targeting GPCR GRK2 Signalling as a Novel Modulator of Osteoarthritis 
*Vengadeshprabhu Karuppagounder1, William Pinamont1, Michelle Jennette1, 
Natalie Yoshioka1, Gregory Young1, Adeel Ahmad1, Reyad Elbarbary1, Fadia 
Kamal1, Michael Zuscik2. 1Penn State College of Medicine, United States, 
2University of Rochester Medical Center School of Medicine and Dentistry, 
United States

Osteoarthritis (OA) is a prevalent and chronic degenerative joint disease which causes 
pain and disability, with no disease-modifying treatment. Cartilage degeneration and bone 
remodeling are key characteristics of OA. G protein-coupled receptors (GPCR) are important 
regulators of chondrocytes and osteoblasts, and while G protein receptor kinase-2 (GRK2) 
signaling plays an important pathological role in many diseases, its role in OA remains 
unknown.Hypothesis: GRK2 signalling drives cartilage and subchondral bone pathological 
signaling in OA and its inhibition attenuates OA development and/or progression.Methods: 
To determine the role of cartilage vs bone GRK2 in OA, we used a tamoxifen inducible 
conditional deletion model to specifically delete GRK2 in chondrocytes (ch-GRK2-cKO) or 
osteoblasts (ob-GRK2-cKO), GRK2-floxed mice were used as non-KO controls. 12 week 
old mice were subjected to sham or DMM surgery as a post-traumatic OA (PTOA) model. 
We investigated the role of GRK2 deletion in PTOA development or progression by induc-
ing GRK2 deletion either (1) at the time of DMM surgery or (2) 8 weeks later, in both ch-
GRK2-cKO and ob-GRK2-cKO mice. Joint structural changes were evaluated by SafO-Fast 
green staining, histomorphometry, OARSI scoring and μCT, and molecular changes were 
analyzed by immunofluorescent staining.Results: In ch-GRK2-cKO mice, GRK2 deletion 
was mostly protective when induced 8 weeks post-DMM group, with significant inhibition 
of cartilage degeneration and chondrocyte loss. In ob-GRK2-cKO mice, GRK2 deletion was 
equally protective when induced at the time of DMM or 8 weeks later. Importantly, GRK2 
deletion not only prevented cartilage degeneration, chondrocyte loss, and subchondral bone 
pathological changes; but also promoted chondrocyte anabolic signaling, in both strains. 
This was in addition to attenuated CH markers expression (MMP13 and ADAMTS5) and 
normalized cartilage matrix composition (Collagen II, aggrecan and aggrecan-NEO) Figure 
1.Conclusion: Our data demonstrate a critical role for GRK2, in both chondrocyte and os-
teoblast, in promoting PTOA development and progression. Chondrocyte GRK2 deletion 
at the time of DMM was partially protective, suggesting an important role for GRK2 in 
chondrocytes acute healing response. Importantly, GRK2 deletion after the development of 
OA was almost completely protective, with an impressive chondrocyte anabolic effect. This 
presents GRK2 inhibition as a novel therapeutic approach for PTOA.

Disclosures: Vengadeshprabhu Karuppagounder, None

LB SUN-1001
Postsurgical Hypoparathyroidism and Hungry Bone Syndrome after Total 
Parathyroidectomy for Renal Hyperparathyroidism in a Patient with 
Possible Nail Patella Syndrome *Andrew Folick1, Polly Fu1, Anne Schafer2, 
Dolores Shoback3. 1Division of Endocrinology and Metabolism, University 
of California, San Francisco, United States, 2Division of Endocrinology and 
Metabolism, University of California, San Francisco; Endocrine Research Unit, 
Department of Veterans Affairs Medical Center, San Francisco, United States, 
3Division of Endocrinology and Metabolism, University of California, San 
Francisco; Endocrine Research Unit, Department of Veterans Affairs Medical 
Center, United States

Introduction: Renal hyperparathyroidism (HPT) causes parathyroid (PT) hyperplasia. 
PT carcinoma (PTC) is characterized by large tumors, often with fibrous bands, that ad-

here to or invade surrounding tissue. We present a case of longstanding secondary HPT 
(sHPT) leading to four PT glands all with gross appearance concerning for malignancy. Total 
parathyroidectomy led to prolonged hypocalcemia complicated by hungry bone syndrome.
Clinical Case: A 39-year-old man with hypertension and end-stage renal disease (ESRD) on 
hemodialysis for 11 years developed severe sHPT. He demonstrated nail abnormalities and 
bipartite patellae suggestive of nail-patella syndrome, an autosomal dominant condition due 
to LMX1B mutations which also causes renal disease. His mother had similar features. Lab 
parameters showed poor control of serum phosphorus (sP) (9-10 mg/dL), PTH (>7000 pg/
mL), and calcium (sCa) (9-10 mg/dL) levels. 99mTechnetium sestamibi scan showed per-
sistent focal uptake in all 4 quadrants of the thyroid bed with concordant hypoechoic lesions 
on ultrasound. A subtotal parathyroidectomy was planned, but intraoperative appearance 
of all 4 glands as large, firm, and fibrotic raised concern for malignant transformation, and 
total parathyroidectomy was performed with auto-transplant into sternocleidomastoid mus-
cle. Intraoperative PTH levels decreased from 2329 to 152 pg/mL. Pathologic assessment 
showed 4 large glands (1.4 - 4.7 g) with hypercellular nodules surrounded by fibrous cap-
sules without infiltration or invasion. Glands retained parafibromin staining. After surgery, 
albumin-corrected sCa levels dropped to 6.2 mg/dL, and the patient received Ca infusions 
for two weeks. PTH levels were 14 pg/ml on postop day 2 then undetectable. Diffuse bone 
demineralization, low sP, and high alkaline phosphatase (>600 U/L) levels supported hungry 
bone syndrome contributing to hypocalcemia.Summary: Here, severe nodular hyperplasia 
from ESRD produced a gross PT appearance that misled surgeons to be concerned for PTC. 
Fibrous band formation is a feature of PTC, but not common in ESRD. However, parafibro-
min staining and lack of local invasion or distant spread are reassuring. Genetic studies are 
in progress to determine if the patient has an LMX1B mutation and nail-patella syndrome, 
and whether an abnormality in this homeodomain transcription factor may influence the 
presentation of renal sHPT.

Disclosures: Andrew Folick, None

LB SUN-1003
Plasma Sclerostin is Associated with Visceral Adipose Tissue but not 
Subcutaneous Adipose Tissue in Men and Women in the Framingham 
Study *Douglas Kiel1, Timothy Tsai1, Marian Hannan1, Thomas Travison1, 
Ching-Ti Liu2, Clifford Rosen3, Sundeep Khosla4, Mary Bouxsein5. 1Hebrew 
SeniorLife, United States, 2Boston University, United States, 3Maine Medical 
Center Research Institute, United States, 4Mayo Clinic, United States, 5Beth 
Israel Deaconess Medical Center, United States

Sclerostin, a 190 amino acid protein secreted primarily by osteocytes, was initially 
identified due to mutations in the SOST gene associated with high bone mass through the 
Wnt signaling pathway. LRP5-Wnt signaling in the osteoblast is capable of regulating body 
adiposity, and mice expressing high sclerostin levels had progressive loss of white adipose 
tissue. Thus sclerostin may represent a link between adipose tissue depots and skeletal sta-
tus, although no previous studies have defined a potential relation in humans. We therefore 
determined the association between plasma sclerostin, and both visceral (VAT) and sub-
cutaneous (SAT) adipose tissue in 265 men [mean (standard deviation) age 58 (6) yr] and 
234 post-menopausal women [mean (SD) age 60 (5) yr] from the 3rd Generation of the 
Framingham Osteoporosis Study. Sclerostin was measured from blood collected between 
2016-2019 using the DiaSorin assay that measures intact sclerostin (ICC = 0.902; CV = 
5.7%) without inclusion of sclerostin fragments. Participants underwent abdominal CT scans 
using an 8-slice multidetector CT scanner (LightSpeed Ultra; General Electric, Milwaukee, 
WI) to measure VAT and SAT (cm3) between 2008-2011. Multiple linear regression was 
used to quantify the association between sclerostin and VAT and SAT, adjusting for age, 
sex, height, BMI, and self-reported activity level. The mean sclerostin concentration was 
significantly higher in men [472 (116) pg/mL] than women [396 (107) pg/mL] on average. 
After adjustment for age, sex, BMI, height and physical activity, each SD unit (117.8 pg/ml) 
difference in sclerostin was associated with 82 cm3 greater VAT on average (p=0.027) Scle-
rostin was not significantly associated with SAT (β=-60.0; p=0.13). These results suggest the 
possibility that sclerostin secretion from bone may result in increased VAT accumulation in 
men and women, although confirmation is needed with more optimal timing of the measures 
and replication in other studies. If confirmed, these results suggest the possibility of lowering 
VAT by inhibiting sclerostin pharmacologically.

Disclosures: Douglas Kiel, None

LB SUN-1005
MicroRNA–1915–3P in serum exosome is associated with disease activity 
of rheumatoid arthritis in Korea *JIHYUNG YOO1, Mi-kyoung Lim2, 
Dong-hyuk Sheen2. 1Cheongyang Heathcare center, Republic of Korea, 2Eulji 
University Hospital, Republic of Korea

Background: Rheumatoid arthritis (RA) is a chronic inflammatory disease that is 
characterized by severe tissue damage and chronic synovial inflammation. Using analysis 
of gene polymorphism, biochemical assays, and proteomics approaches, several promis-
ing biomarkers for treatment response have been proposed, including red blood cell MTX 
polyglutamate levels, as well as serum levels of proteins such as cytokines, growth factors, 
and autoantibodies. However, these markers need further development and refinement to 
attain sufficient sensitivity and specificity. In this study, we used a miRNAarray approach to 
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identify new miRNA in exosome that are related to disease activity in patients with RA who 
showed inadequate response to treatment. We also examined the relationship between the 
levels of expression of the RNAs and various serologic parameters of the patients.Methods: 
Forty-two RA patients were included in the study. Disease activity was measured using the 
28-joint disease activity score with ESR (DAS28-ESR). Patients with RA were stratified ac-
cording to the following criteria: the clinical remission (CR) group (n = 22), DAS28-ESR <= 
2.6; and the non-CR group (n = 20), DAS28-ESR > 2.6. By exosome preparation, miRNA 
array, and Reverse Transcription-qPCR reactions, several miRNAs were as potent markers 
for disease activity.Results: After data processing for relative quantification of miRNA in 
exosome between the CR and non-CR groups, we identified 47 miRNAs with a relative fold 
change (non-CR/CR) >2. The expression levels of 37 miRNAs were found decreased in 
non-CR group, while 10 miRNAs increased in non-CR group. To validate these results, five 
miRNAs were selected (miR-1915-3p, miR-4516, miR-6511b-5p, miR-3665, miR-3613) 
showing at least 2-fold change between the CR and non-CR groups. Both levels of miR-
1915-3p and miR-6511b-5p were significantly increased in CR group; miR-1915-3p was 
43.75 in the CR group and 24.68 in the non-CR group (ρ = 0.004), and miR-6511b-5p was 
3.02 in the CR group and 2.45 in the non-CR group (ρ = 0.03).Conclusions: miR-1915-3p 
showed promise as additional markers for evaluating disease activity in patients with RA. 
Prospective investigation of miR-1915-3p may facilitate development of new diagnostic 
tools to assess disease activity and prognosis in RA and other autoimmune diseases.

Disclosures: JIHYUNG YOO, None

LB SUN-1009
Impaired pericellular matrix production and selection for enhanced cell 
membrane repair with aging may impair responses to mechanical loading in 
the aging skeleton *Mackenzie Hagan1, Meghan McGee-Lawrence1, Kanglun 
Yu2, Brooke Vinson2, Jiali Zhu2, Sarah Bass2, Carlos Isales2, Mark Hamrick2, 
Paul McNeil2. 1Augusta University , United States, 2Augusta University, United 
States

Cortical bone osteocytes (OCY) are lost with age and surviving OCY show impaired 
mechanotransduction with aging, but mechanisms behind this phenomenon are unclear. We 
recently reported that plasma membrane disruptions (PMD) occur in OCY with in vitro 
and in vivo loading, initiating OCY mechanotransduction. Our goal here was to determine 
whether OCY PMD formation and/or repair are affected by aging. Primary OCY harvested 
from long bones of old (24 month) C57BL6 mice developed fewer PMD during 30 dyne/
cm^2 fluid flow shear as compared to OCY from young (3 month) mice (-76% females, 
-54% males). Likewise, during downhill treadmill running, old (25 month) CB6F1 female 
mice developed fewer PMD as compared to young (5 month) mice (-51%). Mechanistically, 
this may be due to impaired pericellular matrix production by aged OCY, as subsequent 
studies revealed that pericellular matrix is integral to the formation of shear-induced OCY 
PMD, and that aged OCY produced less pericellular matrix (-55%) than young osteocytes. 
Reduced pericellular matrix production by aged OCY has previously been reported to oc-
cur in vivo as well.Surprisingly, repair rate of laser-induced PMD was substantially faster 
(+25%) in primary OCY from old as compared to young mice; OCY cultures from old mice 
contained nearly twice as many fast-repairing cells as compared to young cultures. Mecha-
nistically, this may be due to loss of slower-repairing osteocytes during aging. Our studies 
demonstrated that osteocytes in aged mice are exposed to higher levels of oxidative stress, 
as measured by 4HNE staining of lipid peroxidation, and wounding primary osteocytes from 
young (3 month) C57BL6 mice via turbulent fluid shear in the presence of oxidative stress 
from 1 mM hydrogen peroxide decreased post-wounding cell survival, leading to a popula-
tion-wide increase in PMD repair rate in both female (+89%) and male (+50%) cell cultures. 
Taken together, these data suggest a natural acceleration of OCY repair rates may occur with 
aging: as levels of oxidative stress increase, slower-repairing OCY may be unable to repair 
PMD leading to subsequent cell death and an increased ratio of fast repairing cells. The 
decreased pericellular matrix production by old OCY may also explain the decreased forma-
tion of PMD in response to loading. As both PMD formation and repair affect downstream 
mechanotransduction, these data suggest that PMD mechanisms represent new targets for 
improving bone mechanosensitivity with aging.

Disclosures: Mackenzie Hagan, None

LB SUN-1012
Calcitriol Elevation is Associated with a Higher Risk of Refractory 
Hypercalcemia of Malignancy in Solid Tumor *Tariq Chukir1, Azeez Farooki1, 
Yi Liu2. 1Memorial Sloan Kettering Cancer Center, United States, 2Lahey 
Hospital and Medical Center, United States

Background: Hypercalcemia of malignancy (HCM) is a common complication of ad-
vanced cancer. Parathyroid hormone (PTH)-independent HCM may be mediated through 
different mechanisms: 1) humoral HCM, caused by the secretion of parathyroid hormone-re-
lated peptide (PTHrP), 2) local osteolytic lesions, and, 3) calcitriol-mediated hypercalcemia. 
Calcitriol-mediated HCM in patients with solid tumors is thought to be rare.Methods: We 
performed a retrospective chart review from 2008-2017 to further characterize patients at 
our institution with solid tumors who had HCM with concomitant elevations in calcitriol. 
Patients with PTH dependent hypercalcemia and patients with evidence of granulomatous 
disease were excluded. We hypothesized that patients with HCM and elevated calcitriol 
levels would respond less favorably to treatment with antiresorptive therapy compared to 

patients with HCM but without calcitriol elevation. We also aimed to assess mortality and 
determine if PTHrP and phosphorus levels correlate with calcitriol, as both factors may alter 
calcitriol levels.Results: Of 101 eligible patients, calcitriol was elevated in 45 (45%). PTHrP 
was elevated in 76% of patients with elevated calcitriol compared to 52% of patients without 
calcitriol elevation. The mean PTHrP value did not differ between patients with HCM and 
elevated calcitriol (36.3 +/- 22 pg/mL) and those without calcitriol elevation (37.4 +/- 19 
pg/mL). Incomplete calcemic response to antiresorptive treatment was observed in 80% of 
patients with elevated calcitriol compared to 22% of patients without calcitriol elevation (p 
<0.001). There was no significant difference in the percentage of patients with metastatic 
bone disease among the 2 groups (49% vs. 55%, respectively). There was no difference in 
mortality between the 2 groups (p=0.14). A weak but significant negative correlation was 
found between phosphorus and calcitriol (Pearson’s r = -0.261, p=0.016). This correlation 
was only significant in the group without calcitriol elevation (Pearson’s r = -0.4, p=0.0082). 
A significant negative correlation was also found between PTHrP and phosphorus only in the 
group without calcitriol elevation. Discussion: In the setting of HCM, patients with calcitriol 
elevation have a higher risk of incomplete response to antiresorptive therapy compared to 
patients without calcitriol elevation. Calcitriol elevation was not mediated by hypophospha-
temia or elevated PTHrP and might be due to ectopic production. Calcitriol elevations in 
patients with HCM have clinical significance and should be further investigated.

Disclosures: Tariq Chukir, None

LB SUN-1014
A density-based method to separate young and senescent cells from cultured 
bone marrow stromal cells *Fei Xu1, Qiang Zhang1, Law Susan1, Robert 
Pignolo1, Haitao Wang1. 1Mayo Clinic, United States

Background: One of the major limitations in studying the aging process is the isola-
tion of naturally-occurring senescent cells from younger animals. Consequently, senescent 
cells are generated by treatment with radiation, chemical agents, or derived from genetic 
models of accelerated aging. However, none of these approaches fully recapitulates phys-
iological aging at the cellular level. Senescent cells have a lower nucleus/cytoplasm ratio, 
which yields a lower specific density compared to young cells. It is possible to make use of 
this characteristic to separate senescent and young cells in mixed primary or other cultures.
Purpose: To establish a method to enrich senescent cells from physiologically aging animals 
at any age to provide an enriched cell source to study mechanism(s) of cellular aging.Meth-
od: We established a new method of enriching physiologically aged bone marrow stromal 
cells(BMSCs) using a Percoll density gradient centrifugation technique. We isolated BMSCs 
from 2 month old mice and confirmed that they were over 80% Scal-1+ CD29+ CD11b- 
CD45- CD105-. As proof-of-principle, cells were aged in vitro (and senescence confirmed 
by low BrdU incorporation) and underwent Percoll density gradient centrifugation. Com-
pared to cells that were not aged in vitro cells isolated from the lower density gradient were 
over 80% enriched for senescent cells as characterized by SA-β-Gal staining. Cells present 
in the higher density gradient layers of the gradient were enriched for younger cells. Isolated 
cells from each layer were compared by ability to differentiate into osteoblasts, adipocytes, 
and chondrocytes. Conclusion: This density-based method of gradient centrifugation can 
separate young and senescent BMSCs.Significance: This enrichment method can be ulitized 
to isolate and study mechanisms of physiologic cell aging and may have implications for the 
use of BMSC in clinical transplantation applications.

Disclosures: Fei Xu, None

LB SUN-1018
Gremlin 1 positve skeletal stem cells play significant role in the skeleton 
formation and articular cartilage maintenance. *Toghrul Jafarov1, Siddhartha 
Mukherjee2. 1Columbia University Irving Cancer Research Center, United States, 
2Columbia University, Irving Cancer Research Center, United States

Objectives: Previously we reported on an inducible Cre transgenic line marking a skel-
etal stem cell, characterized by the expression of bone morphogenetic protein antagonist 
gremlin 1, Grem1. Here we investigated the role of Grem1+ skeletal stem cells (SSC) in 
skeleton formation and articular cartilage maintenance. Material/Methods and Results: To 
determine the cellular origins of articular cartilage and growth plate within bones, we used 
Grem1-CreERT;R26-LSL-TdTomato (or LSL-ZSGreen) mice where lineage tracking was 
initiated with Tamoxifen at either at day 1 or 6 week old age. Neonatal induction showed 
that Grem1+ cells were responsible for setting up the articular surface and a fraction of them 
later migrated to growth plate to give rise osteoblasts and chondrocytes. We used 8-10 week 
old age mice to isolate single Grem1+ ZSGreen or Tomato positive cells from the articular 
surface and the growth plate to perform single cell RNA seq. Notably, we observed 2 dis-
tinctly different populations of SSC with more than 400 genes up/down regulated. Genes 
within PI3K-Akt pathway were among the most changed. The first population of SSC cells 
was found in growth plates of long bones and give rise to differentiated cartilage cells and 
osteoblasts. The second population resides exclusively at the top of superficial layer of artic-
ular cartilage in joints. To determine role of Grem1+ cells in skeleton formation, we created 
Grem1-creERT;Rosa-LSL-Tdtomato; Fl-FoxO1-Fl (Grem1-FoxO1) and Grem1-creERT;Ro-
sa-LSL-Tdtomato; Fl-PTEN-Fl (Grem1-PTEN) conditional knockout mouse lines. We initi-
ated the conditional deletion of FoxO1 and PTEN with Tamoxifen induction at 2 week old 
age. By 8 weeks old Grem1-FoxO1 animals showed weight and size reduction (25 % and 
9% mean) with disorganized and short growth plate, less proteoglycan content in articular 
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cartilage and growth plate compared to Grem1+ littermates. By 6 months Grem1-FoxO1 mice 
developed articular cartilage lesions and fibrillations. Grem1-PTEN animals by 6 months, 
showed weight and long bone volume increase (14% and 17% mean), larger articular carti-
lage surface with higher proteoglycan content compared to Grem1+ littermates. Conclusion: 
We conclude that Grem1+ cells important for early skeleton formation and also for articular 
cartilage maintenance during adulthood. We speculate that natural loss of Grem1+ cells in 
articular surface contributes to cartilage degradation and sub sequential osteoarthritis

Disclosures: Toghrul Jafarov, None

LB SUN-1019
Diverse mesenchymal stem cell populations contribute to VEGFA expression 
in post-traumatic heterotopic ossification. *Chase Pagani1, Charles Hwang1, 
Simone Marini1, Amanda Huber1, Noelle Visser1, Kaetlin Vasquez1, Mohamed 
Garada1, Yuji Mishina1, Shaleish Agarwal1, Jun Li1, David Stepien2, Michael 
Sorkin2, Benjamin Levi2, Shawn Loder3, Aaron James4. 1University of Michigan 
Medical School, United States, 2University of Michigan, United States, 
3University of Pittsburgh Schools of the Health Sciences, United States, 4The 
Johns Hopkins University School of Medicine, United States

Purpose: The true identity of progenitor cells behind post-traumatic heterotopic ossifi-
cation (HO) remain debated. In order to characterize the progenitor populations involved in 
forming HO, we performed directed single cell RNA sequencing experiments on the HO anla-
gen. Given the role of VEGFA during normal bone development we also examined MSC-de-
rived VEGFA within the HO niche.Methods: We performed 10X single cell RNA sequencing 
on injury sites following dorsal burn and concomitant Achilles tenotomy (BT) previously 
validated to induce HO. We analyzed baseline uninjured tendon (day 0) and post-surgery 
day 3, 7, and 21 with standard quality filters, unsupervised clustering, and rank ordered cen-
troids. Cluster identities were determined by enrichment analyses for gene ontology (GO) 
terms, KEGG pathways, and characteristic genes for each cell type. Histological specimens of 
immunolabeled wild-type and VeCadherin endogenous reporters were analyzed at indicated 
timepoints. μCT analysis was performed 9 weeks after BT.Results: Unsupervised clustering 
resulted in 7 clusters across all timepoints. We observed diverse populations of progenitor 
cells as marked by Pdgfra for MSCs as well as progenitors from alternative sources includ-
ing dermal En1-positive and muscular Osr2 cells. These subclusters were all simultaneously 
marked by Prrx1, denoting a common primordial precursor unifying this diverse set of poten-
tial HO progenitors. These progenitor cells along with macrophages expressing Adgre1 were 
found to be enriched in VEGFA expression (A). The primary MSC cluster was compared to 
the endothelial/vascular progenitor cluster, and clearly demonstrated to be HO progenitors 
distinctly enriched for Pdgfra, Prrx1, Osr2, En1 as well as Vegfa (B), with histological con-
firmation via histology. Immunolabeling demonstrated robust co-localization of PDGFRα vs. 
VEGFA (C), while VeCadherin demonstrated sparse signal in the HO region (D). Conditional 
knockout of VEGFA in Prrx1-cre expressing cells inhibited HO formation (E).Conclusion: 
To our knowledge this is the first study of this type in post-traumatic HO, defining a diverse 
population within the colloquial “mesenchymal stem cell” construct. We show that these 3 
distinct progenitors are associated with VEGFA and are distinct from endothelial/vascular 
lineage, whose conditional knockout inhibits HO formation suggesting that these cells are 
contributors to the regulation of HO formation and warranting further study.

Disclosures: Chase Pagani, None

LB SUN-1025
Mast Cells Supernatant Inhibit Bone Formation Markers Gene Expression 
in SHR Osteoblasts *Sabrina Cruz Tfaile Frasnelli1, José Vitor Ribeiro Jordão1, 
Maria Carolina Linjardi1, Beatriz Babeto Balassoni1, Victor Gustavo Balera 
Brito1, Ayna E A Barreto1, Sandra Helena Penha Oliveira1, Vanessa S Lara2, 
Carlos Ferreira Santos3. 1São Paulo State University (UNESP), School of 
Dentistry, Department of Basic Science, Brazil, 2University of São Paulo (USP), 
Bauru School of Dentistry, Department of Stomatology, Brazil, 3University of 
São Paulo (USP), Bauru School of Dentistry, Department of Biological Science, 
Brazil

Spontaneously hypertensive rats (SHR) present genetic alterations in bone metabolism 
and in adaptive immunity. Mast cells (MCs) play a fundamental role in inflammatory re-
sponse, tissue repair and defense of the organism and may also be involved in the bone 
metabolism. Thus, in this study we aimed to evaluate the influence of mast cells-mediators 
on the osteogenic phenotype in vitro and in the gene expression of bone markers from cal-
variae cells of SHR. Primary culture from neonatal calvarial obtained by explant technique 
were expanded and plated in 24-well culture plates where they received osteogenic medium 
(OM, ascorbic acid, β-glycerophosphate and dexamethasone). The RBL-2H3 MCs line were 
adapted to osteogenic medium and then subsequently stimulated via FcεRI. The culture su-
pernatant was collected and added directly into the calvarial culture in concentration of 15%, 
10% and 5%. Cell viability was accessed by MTT assay, and gene expression of osteogenic 
markers was evaluated at day 7 by qRT-PCR. MTT assay show that MCs supernatant present 
a cytotoxicity potential on calvarial culture only at day 7. MCs supernatant, in all concentra-
tion, significantly decreased gene expression of the transcription factors Runx2, Osterix, but 
not β-catenin. Moreover, it decreased osteocalcin and bone alkaline phosphatase expression, 
in a dose-dependent manner. Bone sialoprotein expression was decreased in response to 
the higher MCs supernatant concentration (15%), but the opposite effect was observed in 
response to the lower concentration (5%). Osteopontin and type 1 collagen expression were 
decreased, in a similar manner by all MC supernatant concentrations. The higher MCs su-
pernatant concentration significantly increased IL-6 expression. Taken together, our current 
data allow us to suggest that MCs-derived factors can directly inhibit bone formation-related 
markers expression. Further studies are being performed to better understand the mecha-
nisms related to mast cell and bone cell crosstalk.

Disclosures: Sabrina Cruz Tfaile Frasnelli, None

LB SUN-1029
Origin and Functions of Osteoclasts and Macrophages in Inflammatory 
Arthritis *Christian Jacome-Galarza1, Julia Charles1. 1Brigham and Women’s 
Hospital, United States

Inflammatory arthritis (IA) is a painful chronic disease targeting multiple joints and re-
sulting in cartilage and bone destruction. Osteoclasts (OC) are multinuclear cells of myeloid 
origin that are formed by cellular fusion and normally remodel bone to maintain skeletal 
health. In contrast, OC in IA appear in inflamed synovial joints, an anatomical site where 
they do not normally occur, and are responsible for bone erosion leading to physical disabil-
ity. However, the origin of OC and the mechanisms that regulate their formation in arthritis 
are poorly understood. In homeostasis, myeloid cells can originate from either hematopoietic 
stem cells (HSC) or from erythro-myeloid progenitors (EMP) that give rise to tissue resident 
macrophages. We recently found that bone marrow OC have a unique dual origin, they are 
EMP-derived during embryogenesis and are gradually replaced by HSC-derived OC in the 
post-natal period. In contrast to bone marrow OC, we found that synovial OC can develop 
independent of RANK signaling, suggesting an alternative origin of OC in IA. Inflammatory 
cytokines are capable of driving OC differentiation from macrophages in vitro and enhance 
OC formation on the joint surface, but whether macrophages transdifferentiate to OC in 
vivo is unknown. We hypothesize that EMP-derived macrophages form OC in IA. Utilizing 
Tnfrsf11aCre;Rosa26LSL-YFP mice as a lineage cell tracing mouse model, we demonstrate 
that F4/80+YFP+ macrophages in the synovial joints of healthy mice derived from yolk sac 
EMP progenitors. Using EdU labeling in mice with K/BxN serum transfer arthritis, we show 
that synovial OC form rapidly from proliferating precursors, suggesting that OC could origi-
nate from macrophages that first proliferate and then fuse to form OC. Ongoing experiments 
using csf1rMer-iCre-Mer;Rosa26LSL-tdTomato are necessary to validate the origin of OC 
and macrophages in synovial joints during homeostasis and IA. In addition, macrophages 
isolated from synovium will be analyzed by RNAseq to investigate new markers and their 
functions, for instance RANK, OC-STAMP, DC-STAMP, TRAP and Cathepsin-K, would 
suggest both that macrophages could serve as precursors for OC or could directly contribute 
to tissue damage. A better understanding of how OC, macrophages and their progenitors 
develop in the inflamed joint will help to decipher disease mechanisms and potentially lead 
to the development of targeted therapies to prevent and control joint erosion.

Disclosures: Christian Jacome-Galarza, None
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LB SUN-1030
Elevated levels of pro-inflammatory cytokines are required for anti-
resorptive agent-related osteonecrosis of the Jaw development in mice 
*Tomoya Soma1, Mayu Morita1, Ryotaro Iwasaki1, Seiji Asoda1, Hiromasa 
Kawana1, Taneaki Nakagawa1, Takeshi Miyamoto2. 1Departmant of Dentistry 
and Oral Surgery, Keio University School of Medicine., Japan, 2Departmant of 
Orthopaedic Surgery, Keio University School of Medicine., Japan

Introduction: Anti-resorptive agent, such as bisphosphonates, have been associated with 
osteonecrosis development at certain sites, namely osteonecrosis of the jaw (ONJ) and osteo-
necrosis of the external auditory canal, however, the mechanisms underlying development 
of these diseases have not been elucidated. Thus, treatment method is not established for 
those diseases, yet. Several mouse models of medication-relation osteonecrosis of the jaw 
have been previously reported, but most of the studies have focused on the medications. 
Although the anti-resorptive agents are administered systemically, necrosis develops only 
in the jaw, suggesting that the bacterial infection from the oral cavity and the invasive treat-
ment of the jaw likely promote ONJ development. In the current study, we tried to figure out 
the mechanisms underlying ONJ by establishing a mouse ONJ model. Method: Following 
the administration of zoledronate, the mandibular molars of the wild-type, TNFα, IL-1, or 
IL-6 knockout (KO) mice were extracted, and the histopathological analysis was performed 
in jaws to evaluate empty lacunae formation five weeks after tooth extraction. Similarly, 
etanercept, a TNFα inhibitor, was administrated in wild-type mice at the time of tooth ex-
traction under zoledronate treatment. In in vitro, osteoclast precursor cells were cultured 
with or without zoledronate, and mRNA levels of TNFα, IL-1 and IL-6 was analyzed by 
realtime PCR. Results: We found that ostecytes underwent apoptosis,leading to empty la-
cunae formation, a phenotype characterized ONJ, in jaws by a combination of zoledronate 
treatment and tooth extraction in wild-type mice. Furthermore, such ONJ development was 
significantly inhibited in either TNFα, IL-1, or IL-6 KO mice, or wild-type administrated 
with etanercept as compared with control mice. In in vitro, osteoclastogenesis was signifi-
cantly inhibited, while TNFα, IL-1, and IL-6 expression was significantly elevated in osteo-
clast progenitor cells by zoledronate. Thus, TNFα, IL-1, and IL-6 are considered targets to 
prevent ONJ development.

Disclosures: Tomoya Soma, None

LB SUN-1031
PARP1 hinders H2B occupancy at the NFATc1 promoter to restrain the 
differentiation of macrophages into osteoclasts *Gabriel Mbalaviele1, Chun 
Wang1. 1Washington University School of Medicine, United States

Poly(ADP-ribose) polymerase 1 (PARP1) is the most abundant and studied member of 
the PARP family. The induction of NFATc1 expression by M-CSF and RANKL is essential 
for the differentiation of macrophages into osteoclasts. The ability of PARP1 to inhibit this 
process and poly-ADP-ribosylate NFATc1 in T cells prompted us to investigate the extent 
to which PARP1 and NFATc1 interact during osteoclastogenesis. Our extensive biochemical 
studies failed to demonstrate that NFATc1 is PARP1 substrate in the osteoclast lineage. We 
then used a combination of transcriptomics (RNA-Seq) and proteomics (mass spectrome-
try) to identify PARP1 targets. These unbiased approaches revealed that PARP1 inhibited 
NFATc1 expression and osteoclast formation by ADP-ribosylating H2B at serine 7 and de-
creasing the occupancy of this histone variant at the NFATc1 promoter. We confirmed the 
anti-osteoclastogenic function of PARP1 in vivo in several mouse models of PARP1 loss-
of-function and gain-of-function, including a novel model in which PARP1 was condition-
ally ablated in myeloid cells. Thus, PARP1 ADP-ribosylates H2B to negatively regulate the 
differentiation of macrophages into osteoclasts.

Disclosures: Gabriel Mbalaviele, Aclaris Therapeutics, Inc, Consultant

LB SUN-1036
Osteocyte-specific genes and signaling networks regulated by the large 
G alpha-subunit XLαs *Qing He1, Lauren Shumate1, Jialiang Wang1, Clarie 
Remillard1, Qiuxia Cui1, Murat Bastepe1. 1Massachusetts General Hospital and 
Harvard Medical School, United States

Mutations in the GNAS complex gene cause multiple skeletal defects, including Al-
bright’s osteodystrophy, progressive osseous heteroplasia, and fibrous dysplasia of bone. 
GNAS encodes the alpha-subunit of the stimulatory G protein (Gsα) and its large variant 
XLαs. Loss of XLαs has been associated with decreased bone mineral density in adult mice, 
and we previously found that early postnatal XLαs knockout (XLKO) mice have significant-
ly decreased bone mass with reduced bone formation. Others and we have also shown that 
XLαs is expressed in osteocytes. To investigate the mechanisms underlying the skeletal de-
fects in XLKO mice, we performed RNA-seq, using osteocytes isolated from postnatal day 1 
(P1) mice. XLKO mice were crossed with Dmp1-GFP mice, and calvaria from 6 WT/Dmp1-
GFP and 6 XLKO/Dmp1-GFP pups were subjected to sequential collagenase and EDTA 
digestion. FACS was used to collect GFP positive cells, which constituted ~5% of calvarial 
cells in each sample. Total RNA from those cells were used for a low-input RNA-seq library 
preparation, followed by 75-bp single-end next generation sequencing. Following a RPKM 
cut-off value of 2, the analysis revealed more than 250 downregulated and 200 upregulated 
genes with absolute log2 value greater than 0.5 and adjusted P value less than 0.05. We then 

confirmed the mRNA level alterations in a subset of these genes by real-time RT-PCR using 
total RNA from P1 calvarial bones, including Cxcl10, Crabp1, Tle4, Atp13a3, and Gli3. The 
latter, which was significantly elevated in XLKO (2.92-fold compared to WT, n=4, p<0.01), 
is a transcription factor regulating the Hedgehog signaling pathway. In addition, a Gene 
Ontology analysis of the differentially expressed genes indicated that the oxidoreductase 
activity (Padj=5.659×10-5) and oxidation-reduction process (Padj=4.948×10-7) have been 
repressed in XLKO samples. Consistent with these findings, we found that the levels of 
reactive oxygen species (ROS) were significantly higher in XLKO than in WT calvarial 
osteoblasts (1.95-fold compared to WT, n=4, p<0.05). Taken together, our results revealed 
new genes and pathways regulated by XLαs, suggesting that increased oxidative stress might 
contribute to the reduced bone formation observed in XLKO mice.

Disclosures: Qing He, None

LB SUN-1037
Sex and Age Dependent Effects of Dmp1-Cre Mediated Deletion of Nfatc1 
on Bone and Skeletal Muscle *Matt Prideaux1, Kendra Holliger1, Anika 
Shimonty1, Lynda Bonewald1. 1Indiana University, United States

Osteocytes act as essential modulators of bone remodeling by coordinating the activity 
of osteoblasts and osteoclasts. The transcription factor Nfatc1 is important for the differen-
tiation and activity of osteoclasts and osteoblasts, but its role in osteocytes is unknown. To 
examine how Nfatc1 activity regulates osteocyte function, we deleted Nfatc1 in osteocytes 
by crossing Nfatc1 floxed mice (Nfatc1 fl/fl) with mice expressing Cre recombinase under 
control of the 10kb Dmp1 promoter (Nfatc1 cKO). In vivo micro CT analysis of tibiae of 
male and female Nfatc1 fl/fl and cKO mice at 16 weeks of age revealed no differences in 
any trabecular or cortical bone parameters. However, ex vivo micro CT analysis on tibiae 
of male mice at 7-8 months showed an age-dependent decrease in cortical bone area (15%, 
p<0.01) and volume (15%, p<0.01), with a decrease in both periosteal (9%, p<0.01) and 
endosteal (10%, p<0.05) perimeters. This change in bone geometry resulted in significantly 
reduced polar moment of inertia (30%, p<0.001), suggesting changes in the bone mechanical 
properties in the Nfatc1 cKO mice. Interestingly, similar effects were not observed in 7-8 
month old female Nfatc1 cKO mice, which showed no difference to controls. Trabecular 
bone values were unaffected by Nfact1 deletion in both male and female animals. Quantita-
tive PCR analysis on femoral bone from male Nfatc1 cKO mice showed a 50% decrease in 
Nfatc1 mRNA expression (p<0.001), but no significant differences in the expression of the 
key bone remodeling genes Sost, Ocn, Rankl or Opg. Unexpectedly, approximately 75% of 
Nfatc1 cKO mice displayed a striking muscle phenotype with a bright pink appearance of 
all skeletal muscles. This was accompanied by a 20% increase in gastrocnemius weight in 
male Nfatc1 cKO mice (p<0.01), but not in female cKO mice. Nfatc1 mRNA expression was 
decreased by 40% in the gastrocnemius muscle from the male cKO mice, suggesting that 
this muscle phenotype may be due to expression of the Dmp1 promoter in skeletal muscle 
during development.These results suggest that Nfatc1 in osteocytes plays an important role 
in the regulation of bone remodeling with aging in male mice, but not females. Studies are 
ongoing to determine the mechanism of the muscle phenotype in these mice and the effect 
on skeletal muscle function.

Disclosures: Matt Prideaux, None

LB SUN-1038
Individuals afflicted with Type 2 Diabetes Mellitus show lower femoral 
endocortical Sclerostin expression along with higher fluorescent 
advanced glycation endproducts *Eva Maria Wölfel1, Katharina Jähn1, 
Petar Milovanovic1, Michael Amling1, Björn Busse1, Grazyna Sroga2, Deepak 
Vashishth2, Birgit Wulff3, Herbert Mushumba3, Klaus Püschel3. 1Department of 
Osteology and Biomechanics, University Medical Center Hamburg-Eppendorf, 
Germany, 2Rensselear Polytechnic Institute, United States, 3Department of 
Forensic Medicine, University Medical Center Hamburg-Eppendorf, Germany

Patients with Type 2 Diabetes Mellitus (T2DM) suffer from an increased fracture risk 
despite normal to high bone mineral density. Serum bone turnover markers in patients with 
T2DM are already investigated, yet the role of bone remodeling orchestrating osteocytes 
still needs to be elucidated in T2DM. Sclerostin (Scl) is a protein expressed by osteocytes, 
which inhibits osteoblastic bone formation. Furthermore, expression of Connexin43 (Cx43), 
a gap junction protein, is important for osteoblast and osteocyte differentiation, survival and 
function. Here, we study the expression of Scl and Cx43 in human bone to analyze osteo-
cyte signaling in T2DM.During autopsy we collected 12 mid-diaphyseal femoral cortices 
of T2DM-diagnosed cases and 11 age-matched controls following ethics approval. Anterior 
quadrant of the cortical cross-section was subjected to micro-CT to assess bone microar-
chitecture and to static bone histomorphometry to quantify cellular activity. Immunohis-
tochemical staining of endocortical and periosteal osteocytic expression of Scl and Cx43 
was performed. Additionally, a fluorescent assay was used to measure fluorescent advanced 
glycation end-products (fAGEs).Micro-CT revealed a high porosity subgroup among T2DM 
cases with exceptionally high cortical porosity compared to the control group (p=0.034). In 
the endocortical region of T2DM cases we found a more pronounced osteoblast activity and 
presence of osteoclasts. We observed a higher Scl expression in the endocortical region of 
the control group compared to the T2DM group with similar porosity (216±44 vs. 158±39 
OtScl+/mm², p=0.041). In addition, a higher Cx43 expression in the endocortical regions 
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compared to the periosteal regions in the control (69±38 vs. 38±21 OtCx43+/mm², p=0.017) 
as well as in the T2DM group was determined (63±15 vs. 35±20 OtCx43+/mm², p=0.048). 
Compared to controls, we found approximately 20 % higher fAGE levels in the T2DM group 
and 14 % higher fAGE levels in the high porosity T2DM subgroup (263±66 vs. 315±80 vs. 
299±53 ng quinine/mg collagen respectively).Our data show lower Scl expression in the 
endocortical region of T2DM cases, which might have contributed to prevent increased en-
docortical bone resorption. Similar expression of Cx43 in controls and T2DM suggests that 
the mechanosensitivity and communication of the osteocytes is not impaired in T2DM cases.

Disclosures: Eva Maria Wölfel, None

LB SUN-1044
Age- and Sex-Related Spatial Differences in vBMD using HR-pQCT and 
voxel-based morphometry (VBM) *Andrew Burghardt1, Galateia Kazakia1, 
Thomas Link1, Sharmila Majumdar1, Anthony Pagliaro2, Julio Carballido-
Gamio3. 1Department of Radiology and Biomedical Imaging, University of 
California, San Francisco, United States, 2Department of Bioengineering, 
University of Colorado Denver, United States, 3Department of Radiology, 
University of Colorado Anschutz Medical Campus, United States

Significant regional variations in trabecular and cortical bone microstructure have been 
reported in the distal radius and tibia using HR-pQCT, with quantification of region-specific 
parameters improving the sensitivity in the analyses of age- and sex-related differences. 
However, age- and sex-related spatial assessments of vBMD with HR-pQCT have not been 
evaluated. Furthermore, previous spatial assessments have been performed with predefined 
regions of interest, potentially obscuring relevant local information. The aim of this work 
was to identify age- and sex-related local differences in vBMD in the distal radius and tib-
ia using HR-pQCT and a data-driven image analysis technique, namely, voxel-based mor-
phometry (VBM).HR-pQCT scans of the distal radius and tibia of 34 women and 26 men 
younger than 45 yrs, and 18 women and 39 men older than 60 yrs were included in this study. 
vBMD maps were homogenized and spatially normalized to minimum deformation tem-
plates of the distal radius and tibia enabling voxel-wise vBMD comparisons between groups. 
Group comparisons were done using general linear models allowing for shape. Each VBM 
comparison yielded a Student’s t-test statistical map (t-Map) and a p-value map that was cor-
rected for multiple comparisons to identify regions where vBMD was significantly different 
between groups.The t-Maps for the voxel-wise vBMD comparisons are shown in Fig. 1. 
vBMD differences between younger and older women (YW, OW) were predominantly lo-
cated in the cortical bone at both the radius and tibia; while differences between younger and 
older men (YM, OM) were negligible at the radius (due to shape adjustments), and located in 
both the trabecular and cortical bone (posterolateral and posteromedial) compartments at the 
tibia. Fig. 1 also shows that YW-YM vBMD differences were predominant in the trabecular 
compartment at both the radius and tibia. However, these differences expanded to the corti-
cal bone in the OW-OM comparisons at the radius, and shifted towards the cortex at the tibia 
concentrating predominantly in the anteromedial, and to a lesser extent, in the posterolateral 
regions.The cortex is responsible for the majority of axial load transfer at appendicular sites. 
The spatial heterogeneity in vBMD differences reported here, with cortical bone deficits in 
older women compared to younger women and older men, provides novel information to-
wards our understanding for the higher rates of extremity fractures observed in older women.

Disclosures: Andrew Burghardt, None

LB SUN-1045
Fragility Fractures are a Consequence of Microstructural Deterioration 
Captured by Estimated Failure Load, not Bone Mineral Density *Ali 
Ghasem-Zadeh1, Xiao-Fang Wang1, Minh Bui2, Steven Boyd3, Ego Seeman4. 
1Departments of Endocrinology and Medicine, Austin Health, The University 
of Melbourne, Australia, 2Centre for Epidemiology and Biostatistics, Melbourne 
School of Population and Global Health, The University of Melbourne, Australia, 
33McCaig Institute for Bone and Joint Health, University of Calgary, Canada, 
4Departments of Endocrinology and Medicine, Austin Health, The University 
of Melbourne, AND4Mary Mackillop Institute for Healthy Aging, Australian 
Catholic University, Australia

 Advancing age and menopause are accompanied by rapid unbalanced remodelling. 
Less bone is deposited than removed by each remodelling event resulting in net bone loss 
which reduces bone volume and deteriorates the microstructure of the diminished bone vol-
ume. Both changes increase bone fragility. The bone mineral density (BMD) measurement 
captures the reduced bone volume, not the microstructural deterioration. Fracture risk in-
creases as BMD decreases but >70% of the population burden of fractures arises among 
women with modest deficits in BMD categorised as osteopenia, not osteoporosis. These 
women remain unidentified by the BMD T-score threshold of –2.5 SD for ‘osteoporosis’. 
As microstructural deterioration reduces bone stiffness disproportionate to the bone loss 
producing it, we hypothesized that women with recent non-vertebral fractures can be dis-
tinguished from those without fractures by measuring microstructural deterioration. We 
measured distal radial microstructure by high-resolution peripheral quantitative computed 
tomography and femoral neck BMD by DXA in 75 women aged 55 years (range 40-70) with 
recent non-vertebral fracture and 101 age-matched controls. We expressed the coexisting 
increment in cortical porosity and decrement in trabecular density relative to premenopausal 
mean values as a Structural Fragility Score (SFS) (Zebaze JBMR plus 2019). Failure load 
(FL), estimated using micro finite element analysis, was the value when a strain of 0.007 
occurs in 2% of elements under uniaxial compression applied with 1% apparent strain (Faim 
8.0, Canada). Women with fractures had a 0.5 standard deviations (SD) higher cortical po-
rosity, 0.4 SD lower trabecular vBMD, 0.6 SD higher SFS and 0.6 SD lower FL compared 
to controls (all p<0.01). After adjusted for body mass index (BMI), the odds ratios (95% CI) 
for fracture were 1.49 (1.07-2.09, p=0.019) per SD lower BMD, 1.97 (1.40-2.77, p<0.001) 
per SD higher SFS and 2.17 (1.50-3.15, p<0.001) per SD lower FL. In multivariable anal-
ysis, the association with fracture was not significant for BMD after adjusting for SFS or 
FL, remained with SFS after adjusting for BMD, not FL, remained with estimated FL after 
adjusting for BMD or SFS. We infer that fragility fractures are likely to be a consequence of 
microstructural deterioration captured by estimated FL not BMD.

Disclosures: Ali Ghasem-Zadeh, StrAx Corp, Consultant

LB SUN-1046
Low Trabecular Bone Score with or without osteoporosis is differentially 
linked to distinct clinical conditions. *Vanessa Rouach 1, Iris Yaish 1, Mira 
Arbiv1, Naftali Stern1. 1Tel Aviv Sourasky medical center , Israel

Introduction: Trabecular bone score (TBS) is a bone texture index derived from lumbar 
spine dual-energy x-ray absorptiometry (DXA) images.Aim: To assess which medical condi-
tions are associated with low TBS.Subjects and methods: A cross sectional study conducted 
in the bone clinic at the Tel-Aviv-Sourasky medical center. BMD was measured by DXA 
(Lunar Prodigy Primo) and TBS was measured from DXA L1L4. We collected demographic 
and clinical data from the medical files. To be included in this analysis, subjects had to pres-
ent with a L1L4 TBS adjusted T-Score (aTBS) <-3.Results: We identified 110 subjects (F/
M=109:1) whose aTBS was<-3, of whom half had osteoporosis by BMD and half were nor-
mal/osteopenic. Mean age was 68+/-12 and mean BMI 28.3+/- 5.8kg/m2. The most common 
conditions reported were obesity (35%), diabetes (27%), cancer (20.6%) and chronic inflam-
matory diseases (9.3%), nearly 30% were proton-pump inhibitors (PPI) users and 20% used 
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selective serotonin reuptake inhibitors (SSRI). The group with low aTBS without osteopo-
rosis had significantly higher rates of obesity (52% vs 17%, P<0.01) and diabetes (36% vs 
17%, p=0.003). In contrast, the group with low aTBS and osteoporosis included a higher rate 
of subjects with inflammatory diseases (15.6% vs 3.6%, p=0.035), chronic steroid treatment 
(22% vs 8%, p<0.01) and cancer [papillary thyroid carcinoma (8% vs 0%, p=0.025); breast 
cancer cases (16% vs 12%, NS); overall rate of cancer (29% vs. 14%; p=0.075)].Conclusion: 
In our study population, low TBS is significantly linked to distinct medical conditions, in 
relation to the presence or absence of osteoporosis. Low TBS associated with low BMD 
segregated with the presence of inflammatory diseases, chronic steroid treatment, and cancer 
whereas low TBS with normal/osteopenic BMD was associated with obesity and diabetes.

Disclosures: Vanessa Rouach , None

LB SUN-1047
Concordant osteopenia have similar FRAX assessed fracture risk with 
discordant osteoporosis in postmenopausal women *Injoo Kim1, Keunyoung 
Kim1, Seon-Jang Kim2, Eunheui Kim3, Yunkyung Jeon3, Wook Yi4. 1Department 
of Nuclear Medicine and Biomedical Research Institute, Pusan National 
University Hospital, Busan, Republic of Korea, Republic of Korea, 2Department 
of Nuclear Medicine and Research Institute for Convergence of Biomedical 
Science and Technology, Yangsan Pusan National University Hospital, Yangsan, 
Republic of Korea, Republic of Korea, 3Department of Internal Medicine and 
Biomedical Research Institute, Pusan National University Hospital, Busan, 
Republic of Korea, Republic of Korea, 4Department of Internal Medicine and 
Biomedical Research Institute, Pusan National University Hospital, Busan, 
Republic of Korea, Republic of Korea

Purpose : The purpose of this study was to evaluate the probability of fracture risk in in-
dividuals with spine–femur BMD discordance and to examine whether trabecular bone score 
(TBS) is associated with discordance or fracture risk in postmenopausal women. Methods 
: This retrospective study included 608 healthy postmenopausal women (median 56 years, 
range 45 to 73 years) who visited our hospital for a health check-up between May, 2013 
and April 2017. Discordancy was defined as one or two degree of the categories between 
two sites of lumbar spine (LS) and femoral neck (FN). Major discordance occurs when the 
T-score at one site diagnosed as osteoporosis and at the other site indicated as normal BMD. 
Minor discordance refers to a one degree of difference in diagnosis between two sites. TBS 
was calculated from DXA images. The fracture risk was assessed with Fracture Risk Assess-
ment Tool (FRAX) including TBS-adjusted FRAX. Results : Three hundred and eighty nine 
patients (64.0%) patients showed concordant result of diagnosis between spine and femur, 
whereas 219 patients (37.0%) exhibited spine-femur discordance. Major discordance was 
seen in 5.0 % (n=11) of discordant group and those were all diagnosed with osteoporosis 
at the lumbar spine of the study population. Minor discordance was seen in 208 partici-
pants (95.0 %) of the discordant study population. The normal BMD was found in 62.6% 
(n=388) of concordant result. TBS was significantly negatively correlated with all FRAX 
results. However, there is no significant difference in TBS among the groups with concor-
dant or discordant results between LS and FN within the same diagnosis. The participants 
in concordant group showed significantly higher scores of all FRAX result including TBS 
adjusted-FRAX result compared with those in discordant groups of low LS or low FN. Fur-
thermore, all FRAX results of the osteopenia with concordant diagnosis were similar with 
those of osteoporosis whose BMD of one site was osteopenia or normal. Conclusions : The 
results of FRAX and TBS-adjusted FRAX in concordant diagnosis of osteopenia group is 
comparable with those of discordant diagnosis of osteoporosis group. We suggested that the 
patient with concordant diagnosis of osteopenia in both FN and LS are needed to be regarded 
and to be managed as the patient with discordant diagnosis of osteoporosis.

Disclosures: Injoo Kim, None

LB SUN-1053
Impact of Disease Definition, Frailty Status and Functional Impairments on 
Hip Fracture and Mortality Incidence Among Late-Life Women *Kristine 
Ensrud1, Susan Diem1, Allyson Kats2, Lisa Langsetmo2, John Schousboe3, Cynthia 
Boyd4, Sarah Berry5, Carolyn Crandall6, Jane Cauley7, Brent Taylor8, Douglas 
Bauer9, Katie Stone10. 1University of Minnesota / Minneapolis VA Health Care 
System, United States, 2University of Minnesota, United States, 3HealthPartners 
Institute / University of Minnesota, United States, 4Johns Hopkins University, 
United States, 5Harvard University, United States, 6University of California - Los 
Angeles, United States, 7University of Pittsburgh, United States, 8Minneapolis 
VA Health Care System / University of Minnesota, United States, 9University 
of California - San Francisco, United States, 10California Pacific Medical Center 
Research Institute, United States

Frailty and functional impairments are strong risk factors for hip fracture in older wom-
en, but these characteristics also increase competing mortality risk. Thus, clinicians have 
difficulty identifying late-life women most likely to benefit from drug treatment to reduce 
hip fracture risk. To determine the effects of disease definition, frailty status and function-
al impairments on 5-year hip fracture and mortality probabilities in late-life women, we 
studied 1,435 treatment-naïve women >=80 years (mean age 84.0 years) with osteoporosis 

(OP) (BMD T-score <=−2.5, history of hip or clinical vertebral fracture or radiographic 
vertebral fracture, n=709) or without (w/o) OP at ‘high’ fracture risk (BMD T-score between 
−2.5 and −1.0 and FRAX + BMD fracture probabilities >= NOF intervention thresholds, 
n=726). Frailty status was assessed by a physical phenotype. Functional impairments were 
assessed by difficulty performing instrumental activities of daily living. 5-year hip frac-
ture probability was calculated accounting for competing mortality risk. During follow-up, 
114 (7.9%) women experienced a hip fracture and 269 (18.8%) died before experiencing 
this event. 5-year mortality was 24.9% among women with OP and 19.1% among women 
w/o OP at ‘high’ fracture risk (Table). In both groups, mortality probability increased with 
greater frailty status and more functional impairments. In contrast, 5-year hip fracture prob-
ability was 3-fold higher among women with OP vs. those w/o OP at ‘high’ fracture risk 
(12.6% vs. 4.0%). This difference persisted, even among frail women or those with >=3 
impairments. For example, hip fracture probability was 14.4% and mortality probability was 
32.3% among frail osteoporotic women, while among frail women w/o OP at ‘high’ fracture 
risk, hip fracture probability was 4.6% and mortality probability was 30.7%. In summary, 
women 80 years and older who have OP, including frail women and those with functional 
impairments, have a high 5-year probability of hip fracture despite accounting for competing 
mortality risk. In contrast, among women without OP but at ‘high’ fracture risk, competing 
mortality risk far outweighs hip fracture probability, especially among those with frailty or 
more functional impairments. Fracture prediction models incorporating frailty status and 
functional impairments as well as BMD and accounting for competing mortality risk are 
needed in this patient population to better identify appropriate candidates for drug treatment.

Disclosures: Kristine Ensrud, None

LB SUN-1054
Ethnic differences in prevalent fractures and bone mineral density: the 
Canadian Longitudinal Study of Aging *Suzanne N Morin1, Elham Rahme1, 
David Goltzman1, Claudie Berger2, Alexandra Papaioannou3, Angela M Cheung4, 
William D Leslie5. 1McGill University, Canada, 2Research Institute of the McGill 
University Health Centre, Canada, 3McMaster University, Canada, 4University of 
Toronto, Canada, 5University of Manitoba, Canada

Purpose:Ethnicity influences the prevalence of osteoporosis and fractures. Using re-
cently available data from the Canadian Longitudinal Study on Aging (CLSA),we aimed to 
describe prevalent fracture and bone mineral density (BMD) patterns in Canadians of differ-
ent ethnic backgrounds, and compare them to White Canadians.Methods:We used baseline 
data (2011-2015) of 22,871 randomly selected Canadian participants aged 45-85 years with 
self-reported prior low trauma fractures and femoral neck (FN) BMD measurement. Logistic 
regression and linear regression models were used to examine the associations of ethnic 
background with fracture and with FN BMD. Covariates included sex, age group, body 
mass index (BMI), appendicular lean mass (ALM) and height. BMD analyses were stratified 
by sex.Results:We identified 11,620 women and 11,251 men of the following self-reported 
ethnic backgrounds: 139 Black, 168 Chinese, 198 Metis, 619 North American Indian (NAI), 
269 South or Southeast Asian (SSEA) and 21,478 White. White Canadians were older than 
other groups (mean 59.2yrs [SD=9.6] vs. 56.6yrs [8.7]) and had a higher BMI (27.7kg/
m2[5.2]) than Asian groups (25.5kg/m2[4.0]), but lower than Black, Metis and NAI groups 
combined (29.2kg/m2[6.0]). The population-weighted proportions of participants with low 
trauma fractures were 3.0% in Blacks, 6.5% in Chinese, 6.6% in SSEA, 11.6% in Metis, 
17.0% in NAI, and 13.6% in White Canadians. The population-weighted mean FN BMD 
varied between groups: 0.752g/cm2(0.12) in Chinese, 0.780g/cm2(0.13) in SSEA, 0.786g/
cm2(0.13) in NAI, 0.796g/cm2(0.13) in Metis, 0.936g/cm2(0.17) in Black and 0.784g/
cm2(0.13) in White Canadians. Compared with White Canadians, Black and Asian Cana-
dians had lower adjusted odds of low trauma fractures while those of NAI background had 
higher adjusted odds (Table). Adjusted linear regressions suggested that NAI Canadians had 
lower FN BMD than White Canadians, while Black and SSEA Canadians had higher FN 
BMD. Adjusting for ALM did not alter the results. Although sex- and age-adjusted FN BMD 
was lower in Chinese than White Canadians, the difference was no longer significant after 
adjusting for height, BMI and ALM. Total hip and sex-stratified BMD analyses revealed 
similar results.Conclusion: Our results support the importance of characterizing bone health 
predictors in Canadians of different ethnic backgrounds to tailor the development of popula-
tion-specific fracture prevention strategies.
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LB SUN-1064
Dairy Supplementation in Institutionalized Older Adults: a 2-Year Cluster 
Randomized Study *Sandra Iuliano1, Shirley Poon1, Judy Robbins1, Xiaofang 
Wang1, Marta Van Loan2, Lars Rejnmark3, Lisette De Groot4, Tuan Nyugen5, 
Ego Seeman6. 1University of Melbourne / Austin Health, Australia, 2University 
of California, United States, 3Aarhus University, Denmark, 4Wageningen 
University, Netherlands, 5Garvan Institute of Medical Research, Australia, 
6University of Melbourne / Australian Catholic University, Australia

Low calcium intake is associated with increased fracture risk. Older adults in aged-care 
have high fracture rates and low calcium intakes. Meta-analyses suggest calcium supple-
mentation reduces non-vertebral fracture risk but may compromise cardiovascular health. 
Given the potential nutrient value, safety, wide availability and low cost of dairy foods, 
we assessed the anti-fracture efficacy and cardiovascular safety of increasing calcium and 
protein content of the diet using this approach.This two-year prospective cluster-randomized 
controlled study involved 60 aged-care facilities with 3600 residents (~60 residents per fa-
cility, mean age 89 years, range 55-102) with dietary calcium intakes around 600 mg daily. 
Facilities were randomized to supplemental dairy foods (n=30 facilities) or maintenance of 
regular menu (n=30 facilities). Fractures were verified using hospital records. Deaths were 
verified from the Australian Institute of Health, Death Registry. A subgroup of cases and 
controls had bone microstructure (n=150) and biochemistry (n=303) assessed.Enhancing 
dietary calcium from 600 mg daily to above 1100 mg/d was associated with a 10% re-
duction in serum CTX (Coef -42ng/L; 95%CI:-85,-1, p<0.05), higher total vBMD at the 
tibia (5.4 mgHA/cm3: 95%CI 1.8, 9.0, p=0.004) and radius (6.8 mgHA/cm3: 95%CI 0.3, 
13.3, p=0.041) and prevented the 1.5%+/-1.0% increase in tibial cortical porosity observed 
in residents in control facilities (p<0.05). Survival curves suggest improved survival with 
dairy supplementation (p=0.048); fracture reports are blinded and fracture free survival is 
to be determined.Dietary supplementation with dairy foods slows bone resorption and is 
associated with reduced loss of total vBMD and reduced worsening of cortical porosity in 
institutionalised older adults at high risk for fractures.

Disclosures: Sandra Iuliano, None

LB SUN-1065
Development of VDDQ-J (Vitamin D Deficiency Questionnaire for 
Japanese): A Novel Screening Tool for Vitamin D Deficiency for Japanese 
*Akiko Kuwabara1, Naoko Tsugawa2, Honami Ogasawara2, Kei Mizuno3, 
Yasuyoshi Watanabe3, Kiyoshi Tanaka4. 1Department of Clinical Nutrition, 
Faculty of Comprehensive Rehabilitation, Osaka Prefecture University, Japan, 
2Department of Health and Nutrition, Osaka Shoin Women’s University, 
Japan, 3RIKEN Compass to Healthy Life Research Complex Program, Japan, 
4Department of Faculty of Nutrition, Kobe Gakuin University, Japan

Objectives: Vitamin D deficiency (VDD) is a serious worldwide health problem, and 
has repeatedly reported to be a risk for osteoporotic fracture. Serum 25-hydroxyvitamin D 
[25(OH)D] concentration is well established to be a good indicator for vitamin D status. It 
is not suited, however, as a screening tool considering its cost. Although screening tools for 
VDD have been published in America and Europe, they are not applicable to Asia, because 
of the ethnic or cultural differences. Then we have developed a novel screening tool for 
VDD for Japanese.Methods: Healthy 785 volunteers were evaluated for their serum 25(OH)
D levels, food intake, and sun exposure. After excluding subjects with diseases possibly 
affecting the vitamin D status, vitamin D supplementation, or missing data, data from 649 
subjects were analyzed. They were randomly assigned to group A for the development of a 
questionnaire (n=434) and group B for validation (n=215).Results: Percentage of subjects 

with VDD, defined as serum 25(OH)D <20ng/mL, was 54.1%. Logistic regression analysis 
in group A has shown that the following seven parameters have significantly contributed to 
VDD; sex, age, season of blood draw, exercise habit, sunscreen use, sun exposure during 
the last three months, and consumption frequency of fish with high vitamin D content. The 
regression β coefficients of these significantly contributing parameters were transformed to 
the integral numbers and summated to yield the VDD Questionnaire for Japanese (VDDQ-J) 
score, with the full score being 54. Area under the curve (AUC) was 0.78 and 0.75 in group 
A and B, respectively. The cutoff value for VDD was determined to be 31 with the sensi-
tivity and specificity of 61% and 79%, respectively. Positive and negative predictive values 
were 81% and 57%, respectively.Discussion: We have developed a novel screening tool for 
Japanese. It is easily answered and well predicted VDD. As far as we know, this is the first 
questionnaire for the screening of VDD outside America or Europe. It will be of clinical and 
epidemiological value to identify those at risk for VDD.

Disclosures: Akiko Kuwabara, None

LB SUN-1071
Long-term effects of calcium supplementation on high-sensitivity cardiac 
troponin I in older women: analysis of samples from a 5-year double-
blind randomized controlled trial *Joshua Lewis1, Jonathan Hodgson1, Wai 
Lim2, Kun Zhu2, Richard Prince2, John Schousboe3, Elizabeth Byrnes4, Richard 
Woodman5, Peter Thompson6, Douglas Kiel7. 1Edith Cowan University, Australia, 
2University of Western Australia , Australia, 3Park Nicollet Osteoporosis Center 
and Institute for Research and Education, United States, 4PathWest, Sir Charles 
Gairdner Hospital, Australia, 5Flinders University, Australia, 6Sir Charles 
Gairdner Hospital, Australia, 7Hinda and Arthur Marcus Institute for Aging 
Research, Hebrew SeniorLife, United States

Calcium supplements, with or without vitamin D, are commonly used by older women 
to maintain skeletal health. In recent years concerns have been raised that these supplements 
may modestly increase the risk of myocardial infarctions (MI). However the evidence and 
mechanism from randomized controlled trials (RCT) and epidemiological studies remains 
inconsistent. Cardiac troponin I (cTnI) test detects heart muscle cell injury, with high levels 
used clinically to diagnose acute MI. Low levels of cTnI below the clinical threshold for 
diagnosing MI, detected using a high-sensitivity assay (hs-cTnI) are a sensitive marker of 
pathological processes occurring within the myocardium, including myocyte leakage, isch-
emia and necrosis and identify individuals at increased long term clinical MI risk.(1) We 
hypothesized that if calcium supplements were damaging the heart then levels of hs-cTnI 
would be elevated in women randomized to supplements compared to the placebo controls. 
We therefore measured hs-cTnI in samples from the Calcium Intake Fracture Outcome 
Study, a 5-year double-blind placebo controlled trial of 1,460 older women over 70 years 
randomized to 1.2g of elemental calcium in the form of calcium carbonate or identical pla-
cebo. Hs-cTnI was measured using the Abbott ARCHITECT i2000SR STAT hs-TnI assay 
in baseline (1998) and 5-year (2003) samples in 913 women. At baseline the mean age of 
the women was 75.1 ± 2.6 years and the median [IQR] of hs-cTnI was 4.6 [3.7-6.1 ng/L]. 
At 5 years there was no difference in the change in hs-cTnI in the intention to treat analysis 
(n=913) or the per protocol analysis (n=596 women taking 80% or more of their tablets) 
between the calcium group vs. placebo control (Table 1). These findings were similar after 
adjustment for age, dietary calcium intake and potential cardiovascular risk factors (p-differ-
ence 0.564 and 0.464, respectively). When looking at women with a doubling in the hs-cTnI 
levels over 5 years (n=36) there was no difference between groups (calcium 3.3% vs. pla-
cebo 4.5%, Fisher’s exact p-value=0.588). Our study did not support the hypothesis that 
calcium supplementation increases hs-cTnI. In conclusion, we provide the first high-quality 
evidence from an RCT that long-term calcium supplementation does not increase circulating 
levels of cardiac troponin I, that is a sensitive marker of pathological damage to the heart and 
future risk of myocardial infarction.

Disclosures: Joshua Lewis, None
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LB SUN-1072
Tool for estimating risk of Atypical Femur Fractures *George Tomlinson1, 
Lianne Tile1, Angela M. Cheung1, Derek Latremouille2, Aliya Khan3, Jonathan 
D. Adachi3, Adrian Lau4. 1University of Toronto / University Health Network, 
Canada, 2University of Toronto , Canada, 3McMaster University, Canada, 
4University of Toronto / Women’s College Hospital, Canada

Background: Many women with osteoporosis at increased risk of fractures are not 
treated because of concern of rare adverse events such as atypical femur fractures (AFFs). 
In order to put this rare event into perspective in relation to their overall fracture risk, we 
developed a tool to better estimate the risk of AFFs based on individual characteristics.Meth-
ods: We used data from 7 cohorts of women participating in research studies coordinated 
by University Health Network: Ontario AFF Cohort Study (n=368), ECKO trial (n=440), 
Vibration study (n=202), MAP3BSS (bone substudy of MAP3, which examines exemestane 
for the primary prevention of breast cancer, n=351), AFF screening study (n=350), PTH 
study, and the Toronto CaMOS study. In all cohorts combined, and in specific subsets of 
cohort, We fitted logistic regression models to predict the risk of AFF using the following 
characteristics: age, race, (white, Asian, other) duration of bisphosphonate therapy, duration 
of other bone therapies, comorbid conditions (such as rheumatoid arthritis), other medica-
tions (such as glucocorticoid therapy) and BMD. We then calibrated our model internal-
ly, and externally using population data from the Institute of Clinical Evaluative Sciences.
Results: In all cohorts combined, a logistic regression model including age, race, duration 
of bisphosphonate therapy and BMD was able to accurately identify those having an AFF, 
with a c-statistic of 0.98. Restricting only to the three cohorts that allowed bisphosphonate 
use (AFF, CaMOS, PTH), bisphosphonate duration and BMD were predictive of AFF and 
the model had c-statistic of 0.81. The models were well calibrated internally; calibration to 
the overall population risk is in progress.Conclusions: AFF risk increases with increasing 
duration of bisphosphonate use and is higher in those with lower BMD. Those at high and 
low risk of AFF can be identified through the use of a small number of demographic and 
clinical characteristics.

Disclosures: George Tomlinson, None

LB SUN-1075
Synthetic Nanofibrous Microenvironments Modulate Osteoclast Activity 
and are a Promising Tool Towards Guiding Secretome-Mediated Bone 
Regeneration *W Benton Swanson1. 1University of Michigan, United States

Bone is a dynamic tissue made up of multiple cell types, each with unique functions, 
synchronized together to maintain homeostasis. In particular, osteoblasts are responsible 
for mineral deposition and bone neogenesis. Osteoclasts, on the other hand, resorbs bone 
by degrading hydroxyapatite to uncover a roughened bone surface. In both bone remod-
eling and response to injury, resorption precedes new bone formation. Therefore, commu-
nication between osteoclasts and osteoblasts must exists to coordinate these processes as a 
function of progress in bone remodeling.Tissue engineering scaffolds provide a synthetic 
extracellular matrix-like microenvironment, an ideal platform for studying cell behavior 
in response to microenvironment. Thermally induced phase separation and sugar porogen 
leaching techniques are combined to fabricate poly (L-lactic acid) scaffolds with a nano-
fibrous surface texture and tunable micro-scale architectural features. We are interested in 
the degree to which osteoclast microenvironment influences their phenotype and behavior. 
Osteoclast conditioned media is known to stimulate osteogenesis of BMSCs and preosteo-
blasts, attributed to various secretome components. We hypothesize that the pro-regener-
ative potential of osteoclast culture conditioned media can be optimized through a highly 
controlled, tunable culture platform, leading to predictable osteogenesis without the need for 
direct cell-cell interaction or transplantation.Herein we report that osteoclast phenotype, ac-
tivity, and gene expression are polarized by the presence or absence of synthetic nanofibers. 
A novel embedded molecular probe has been synthesized to determine osteoclast activity in 
these synthetic microenvironments. Based on gross morphology, our nanofibrous matrices 
mimic the resorbed bone surface, which we believe to be a critical textural cue to signal the 
transition between bone formation and bone resorption. This roughened surface likely plays 
a role in cuing the secretion of pro-osteoblasts factors, which could be harnessed to guide 
regeneration.

Disclosures: W Benton Swanson, None

LB SUN-1078
The Role of Leukotrienes on Cartilage Proteomic Profiling in Rheumatoid 
Arthritis In Vivo *Cintia Tokuhara1, Talita Ventura1, Joao Paulo Domezi1, 
Adriano Pessoa1, Gabriela Oliveira1, Mariana Sanches1, Mariana Santesso1, 
Adriana Matos1, Marilia Buzalaf1, Rodrigo Oliveira1, Flavia Oliveira2, Vimal 
Veeriah2, Jose Burgos Ponce3. 1University of São Paulo, Brazil, 2Sanford 
Burnham Prebys Medical Discovery Institute, United States, 3University Center 
of Adamantina, Brazil

Rheumatoid arthritis (RA) is an autoimmune disease characterized by chronic inflam-
mation in the hiperplasic synovial membrane and bone segment, causing severe joints loss. 
Leukotrienes (LTs) are lipid mediators derived from arachidonic acid by 5-lipoxigenase (5-
LO) pathway play an important role in the inflammatory response as well as in bone resorp-
tion in arthritis condition. Here we hypothesized to study in detail how LTs affect protein 
profile of cartilage in rheumatoid arthritis condition. We conducted a quantitative proteomics 
analysis by using mass spectrometry. The study compared protein profile of 5-LO Knockout 
(5-LO KO) and wild type (WT) mice with and without arthritis, and differences between 
each mice strain. To induce arthritis, 60-days old 5-LO KO and WT mice were intravenously 
immunized with 1.5 mg of Arthrogen emulsion at day 0 and 10 ug of LPS was intraperitone-
ally administered at day 3. PBS was administered in the control (C) group. Arthritis develop-
ment was measured everyday post injection. After 14 days of immunization, mice were eu-
thanized and the joint of knees were excised. Protein samples were extracted from cartilage, 
purified and processed for proteomics analysis using Nano Liquid Chromatography Electron 
Spray Ionization Tandem Mass Spectrometry - LC-ESI-MS/MS. Proteomic analysis results 
showed several changes of cartilage protein profile between the 5-LO KO RA and 5-LO KO 
C. Totally, over 1430 proteins were identified by proteomic approach. Among them 364, 
176, 162 and 297 proteins were exclusive proteins from 5-LO KO RA, 5-LO KO C, WT 
RA and WT C, respectively. One hundred and sixty-three were identified in all four groups. 
Regarding quantitative analyses 34 and 12 proteins were up and downregulated, respectively 
in comparison 5-LO KO vs. WT C. The comparison between 5-LO KO RA vs. 5-LO KO C, 
18 and 44 proteins were up and downregulated, respectively in 5-LO KO RA. The following 
proteins PAN2-PAN3 deadenylation complex subunit PAN3 and Myosin light chain 4 were 
increased more than 2-fold in 5-LO KO RA and 27 proteins including isoform of Histone, 
Vimentin are decreased more than 2-fold in 5-LO KO RA. Results clearly demonstrated that 
leukotriene causes significant changes in proteome profile of RA cartilage and identified 
proteins may have important functions in metabolism, homeostasis and clinical implications 
in rheumatoid arthritis condition.

Disclosures: Cintia Tokuhara, None

LB SUN-1081
Mass Cytometry Reveals Rare Bone Marrow Stromal Cell Populations 
Targeted by Abaloparatide and Teriparatide *Marc Wein1, Christian Castro1, 
Christopher Janton1, Deepak Balani1, Henry Kronenberg1, Nicolas Severe2, 
David Scadden2, Murat Karabacak3, Beate Lanske4. 1MGH Endocrine Unit, 
United States, 2MGH Center for Regenerative Medicine, United States, 3MGH 
Center for Engineering in Medicine, United States, 4Radius Health, United States

Parathyroid hormone (teriparatide, TPTD) and the parathyroid hormone related protein 
(PTHrP) analog abaloparatide (ABL) are the most commonly-used bone anabolic agents in 
clinical practice. While it is well-documented that intermittent PTH analog therapy increas-
es osteoblast numbers and activity, the underlying cellular mechanisms responsible remain 
incompletely understood. We recently demonstrated that TPTD targets Sox9-expressing 
skeletal progenitors and their descendant cells. However, a more complete picture of the 
effects of TPTD and ABL on bone marrow stromal subsets is lacking. Here, we report use of 
Mass Cytometry (CyTOF) to permit multi-dimensional protein analysis of the bone marrow 
stromal compartment in order to describe the effects of TPTD and ABL treatment in mice. 
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For these studies, 7-week-old mice were treated once daily with vehicle, TPTD (20 mcg/kg/d 
or 100 mcg/kg/d), or ABL (80 mcg/kg/d). After 7 days of treatment, CD45/Ter119-negative 
bone marrow stromal cells were isolated by flow cytometry-based sorting. Cells were stained 
with a panel of 32 heavy metal-conjugated antibodies recognizing characteristic cell surface 
markers, transcription factors, and cytokines. Next, k means clustering was performed to 
define 27 distinct populations of marrow stromal cells. The number of cells in the majority of 
these clusters of marrow stromal cells was unaffected by TPTD or ABL treatment compared 
to vehicle-treated control mice. However, both TPTD (100 mcg/kg/d) and ABL (80 mcg/
kg/d) treatment caused a significant decrease in a cell subset defined by a combination of 
LepR/CD106/PDGFRa/Embigin labeling, and a significant increase in numbers of stromal 
cell subsets labelled by CD90 and CD200. These results indicate that these two rare (~1% 
of non-hematopoietic bone marrow stromal cells) cell populations may represent important 
populations of skeletal progenitors targeted by ABL and TPTD action. Finally, analysis of 
intracellular cytokine staining revealed reduced interleukin-6 (an osteoclastogenic cytokine) 
levels in Runx2/CD200/osteocalcin- and CD90/Sca1/PDGFRa-marked cells in mice treated 
with ABL versus TPTD. In summary, these data highlight the potential of mass cytometry 
to identify novel stromal cell populations targeted by bone anabolic PTH analog therapy. 
Furthermore, our results suggest that reduced IL-6 production by subsets of marrow stromal 
cells may contribute to reduced osteoclast activity seen with ABL versus TPTD.

Disclosures: Marc Wein, Radius Health Inc, Grant/Research Support

LB SUN-1083
De novo missense mutation in SP7 in a patient with cranial hyperostosis, 
long bone fragility, and increased osteoblast number *Julian Lui1, Youn 
Hee Jee1, Jeffrey Baron1, Adalbert Raimann 2, Gabriele Haeusler2, Lijin Dong3, 
Hironori Hojo 4, Paul Roschger5, Nadja Fratzl-Zelman5. 1Section on Growth and 
Development, NICHD, United States, 2Department of Paediatrics and Adolescent 
Medicine, Medical University of Vienna, Austria, 3Genetic Engineering Core, 
NEI, United States, 4Center for Disease Biology and Integrative Medicine, The 
University of Tokyo, Japan, 5Ludwig Boltzmann Institute of Osteology at the 
Hanusch Hospital of WGKK and AUVA Trauma Centre, Hanusch Hospital , 
Austria

We evaluated a 5-year-old boy who presented with multiple fragility fractures of long 
bones. The proband had scoliosis, markedly thickened calvarium, craniosynostosis, and het-
erogeneity of long bone cortical thickness. Iliac crest biopsy showed increased bone turnover 
with increased osteoblast number, osteoid thickness, osteoclast number, and decreased bone 
matrix mineralization. Exome sequencing identified a de novo missense mutation in SP7 
(c.926C>G:p.S309W) in the proband, which was not found in gnomAD and was predicted 
to be deleterious by multiple silico analyses. To test the impact of the SP7 variant, we in-
fected mouse primary chondrocytes and mesenchymal stem cells with retrovirus expressing 
GFP, wild-type (WT) SP7, or the S309W SP7 variant, followed by induction of osteoblast 
differentiation. Compared with GFP, WT SP7 expectedly accelerated osteoblast differenti-
ation and bone matrix mineralization, with an increase in alkaline phosphatase (ALP) and 
Alizarin Red staining. The S309W variant caused an aberrant expression profile. Real-time 
PCR showed elevated endogenous Sp7 and Col1a1 and decreased Sox9 and Col2a1, com-
pared both to GFP and WT, suggesting accelerated osteoblast differentiation, but expression 
of Mmp13, Ibsp, and Bglap decreased, suggesting impaired bone matrix formation. Consis-
tently, ALP and Alizarin Red staining was also decreased. Heterozygous knock-in mice with 
the S309W variant showed perinatal lethality, but a small number of mice were recovered. 
Micro-CT showed increased bone thickness in clavicles, ribs, and long bones. Trabecular 
bone density was decreased at the metaphyses but increased at the diaphyses in a heterozy-
gous mouse. The marrow space was almost completely absent in the long bones in a mosaic 
heterozygous 20-wk mouse. A previously reported frameshift mutation in SP7 in humans 
caused recessive osteogenesis imperfecta, and biallelic knockout in mice caused lack of 
bone formation. In contrast, our patient showed a dominant phenotype, which differed mark-
edly, with evidence of increased osteoblast numbers and heterogeneously increased bone 
formation but defective osteoblast function. Mice with this mutation also showed a dominant 
phenotype with increased bone formation. Taken together, the findings suggest that the SP7 
variant in this patient is not a simple loss-of-function mutation causing a failure of osteoblast 
differentiation but instead causes more complex alterations in osteoblast differentiation.

Disclosures: Julian Lui, None
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A clinical update on BLU-782, an investigational selective ALK2 inhibitor in 
development for fibrodysplasia ossificans progressiva (FOP) *Alison Davis1, 
Faris Albayya1, Riadh Lobbardi1, Michael Palmer1, Cori Ann Sherwin1, Sara 
Green1, Faith Stevison1, Sean Kim1, Gordon Wilkie1, Vivek Kadambi1, Marion 
Dorsch1, Andy Boral1, Timothy LaBranche1, Mark Hurtt2, Robert Schwabb3, 
Rachel Stewart4, Morgan Lyon4, Rachel Pauplis4. 1Blueprint Medicines, United 
States, 2Hurtt Consulting, United States, 3Celerion, United States, 4Invicro, 
United States

FOP is a rare, severely disabling and ultimately life-shortening disease characterized 
by progressive replacement of skeletal muscle and connective tissue by heterotopic bone. 
FOP is caused by gain-of-function mutations in ACVR1, which encodes activin receptor-like 
kinase 2 (ALK2). The most common ALK2 mutation identified in FOP is R206H, but other 
ALK2 activating mutations exist in FOP, and all impart hypersensitivity to bone morphoge-
netic protein ligands and a neomorphic response to activins.BLU-782 is a potent and selec-
tive ALK2 inhibitor that has been shown to prevent injury-induced heterotopic ossification 
(HO) in an ALK2R206H transgenic mouse model of FOP. Here, we describe preclinical data 
supporting the development of a prophylactic, once-daily dosing scheme for BLU-782 in 
FOP patients, including those with other activating ALK2 mutations.To identify the optimal 
BLU-782 dosing scheme in FOP, we further evaluated the ALK2R206H transgenic mouse 
model. FOP manifests in this model with a progression from acute muscle degeneration 
on the day of the injury to a fibroproliferative response by day 4 post-injury, chondrocyte 
proliferation and cartilage deposition by day 7, a mix of cartilage and bone by day 10 and, 
lastly, mature bone formation by day 14. By delaying the initiation of BLU-782 dosing for 
increasing times post-injury, we found that ALK2 inhibition is necessary as early as day 2 
post-injury and needs to be maintained up to 12 days post-injury to fully prevent HO forma-
tion in this in vivo mouse model. This observation suggests that ALK2R206H is activated 
shortly after muscle injury, before any detectable signs of a flare, and its activity persists 
until HO formation matures. Therefore, we recommend the dosing scheme for BLU-782 
in the clinic to be once-daily and chronic, such that target coverage (i.e. >IC70 at Cmin) is 
maintained.Results of the ongoing Phase 1 safety, tolerability, pharmacokinetics, and food 
effect trial in healthy adults will be discussed. One of the objectives of this randomized, 
double-blind, placebo-controlled, single and multiple ascending dose and food effect study 
is the recommendation of a Phase 2 dose. Blueprint Medicines plans to initiate a single-arm, 
open-label Phase 2 clinical trial in the fourth quarter of 2019 to evaluate the safety and tol-
erability of BLU-782 when administered chronically to FOP patients.

Disclosures: Alison Davis, Blueprint Medicines, Other Financial or Material Support
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Association of Full Metabolic Syndrome and its Components with T-score 
(spine) in Saudi Adults with Low Bone Mineral Density *Nasser Al-Daghri1, 
Kaiser Wani1, Sobhy Yakout1, Mohammed Ghouse Ahmed Ansari1, Shaun 
Sabico1, Syed Danish Hussain1, Majed Alokail1, Eman Sheshah2, Naji Aljohani3, 
Yousef Al-Saleh4, Jean-Yves Reginster5. 1King Saud University, Saudi Arabia, 
2King Salman bin Abdulaziz Hospital, Saudi Arabia, 3King Fahad Medical City, 
Saudi Arabia, 4King Saud bin Abdulaziz University for Health Sciences, Saudi 
Arabia, 5Liege University, Belgium

There are discrepancies in the reports on the association of metabolic syndrome (MetS) 
and its components with the bone mineral density (BMD) and hence more population-based 
studies on this subject are needed. In this context, this observational study was aimed to 
investigate the association between T-scores of BMD at lumbar L1-L4 and full MetS and its 
individual components. A total of 1587 participants (84.7% females) with age >35 years and 
with risk factors associated with bone loss were recruited from February 2013-August 2016. 
BMD was done at L1-L4 using dual-energy X-ray absorptiometry (DXA). T-Scores were 
calculated. Fasting blood samples and anthropometrics were done at recruitment. Fasting 
lipid profile and glucose were measured. Screening for full MetS and its components was 
done according to the National Cholesterol Education Programme Adult Treatment Panel III 
(NCEP ATP III) criteria. Logistic regression analysis revealed that the odds of having full 
MetS increased significantly from the lowest T-score tertile to the highest one in both males 
and females (OR (95% CI) of tertile 2 and 3 at 1.49 (0.8 to 2.8) and 2.46 (1.3 to 4.7), p=0.02 
in males and 1.35 (1.0 to 1.7) and 1.45 (1.1 to 1.9), p<0.01 in females). The odds remained 
significant even after adjustments with age, BMI, and other risk factors associated with bone 
loss. Among the components of MetS, only central obesity showed a significant positive 
association with T-score. The study suggests a significant positive association of T-score 
(spine) with full MetS irrespective of sex, and among the components of MetS this positive 
association was seen specifically with central obesity.

Disclosures: Nasser Al-Daghri, None

MON-17
The Spot Urine Calcium:Creatinine Ratio Does Not Reliably Predict 
Hypercalciuria: A Cross-sectional Study *Emma Billington1, Lauren Burt1, 
Steven Boyd1, David Hanley1. 1University of Calgary, Canada

Measurement of 24-hour urinary calcium excretion (Ca24) is considered the gold stan-
dard for diagnosis of hypercalciuria, with recommended cutoffs of ≥7.5 mmol/day for men 
and ≥6.25 mmol/day for women. However, the process of a 24-hour urine collection is cum-
bersome and sometimes infeasible for patients, leading some clinicians to use a spot urine 
calcium:creatinine ratio (CaCr) instead. The optimal CaCr cutoff for diagnosing hypercalci-
uria is not established, although both 0.6 mmol/mmol and 1.0 mmol/mmol have been used. 
We conducted a cross-sectional analysis of 357 healthy adults aged 55 to 70 years, with the 
aim of examining the association between Ca24 and CaCr and determining the optimal CaCr 
cutoff for diagnosing hypercalciuria. Participants provided a 24-hour urine collection and a 
fasting second void urine sample on the same day. All samples were assayed for calcium and 
creatinine content; Ca24 was expressed in mmol of calcium excreted per day and CaCr was 
calculated from spot urine samples by dividing calcium content (in mmol) by creatinine con-
tent (in mmol). Association between Ca24 and CaCr was evaluated using Pearson correla-
tion. Individuals with Ca24 ≥6.25 mmol/day (women) or ≥7.50 mmol/day (men) were clas-
sified as having hypercalciuria. The ability of CaCr to discriminate between individuals with 
and without hypercalciuria by Ca24 criteria was evaluated using receiver operating curve 
analysis. Ca24 and CaCr results were available in 357 individuals (49% male). Mean (SD) 
Ca24 was 4.4 (2.0) mmol/day and mean (SD) CaCr was 0.25 (0.16) mmol/mmol. As shown 
in the Figure, Ca24 and CaCr were correlated (r=0.61, p1.0 mmol/mmol, and 14 (3.9%) had 
CaCr >0.6 mmol/mmol. A parsimonious CaCr cutoff for the diagnosis of hypercalcemia was 
identified as 0.28 mmol/mmol (73% sensitivity, 76% specificity). Analyses suggested CaCr 
cutoffs of 0.15 to rule out hypercalciuria (98% sensitivity, 34% specificity) and 0.60 to rule 
it in (18% sensitivity, 99% specificity). CaCr was 0.60 in 14 (4%). In summary, the CaCr is 
not an optimal test for the diagnosis of hypercalciuria. Furthermore, use of a CaCr cutoff of 
1.0 mmol/mmol will fail to identify the vast majority of cases.

Disclosures: Emma Billington, Amgen, Consultant, Amgen, Grant/Research Support, Eli 
Lilly, Consultant

MON-18
The Effect of TransCon PTH, a Long-acting PTH (1-34) on Serum and Urine 
Phosphate in Healthy Subjects and Design of the PaTH Forward Phase 2 
Trial *David B. Karpf1, Sanchita Mourya2, Denka Markova2, Zhengning Lin2, 
Eshwari Kovoor2, Jonathan A. Leff2. 1Ascendis Pharma & Stanford University 
School of Medicine, United States, 2Ascendis Pharma, United States

Background: PTH deficiency in hypoparathyroidism (HP) leads to hypocalcemia and 
hyperphosphatemia. Standard of care (SoC), i.e. large doses of active vitamin D and calci-
um, causes hypercalciuria and increased Ca x P product. Daily Natpara® (PTH 1-84) re-
duced doses of SoC but not 24-hr urine calcium (uCa) excretion or incidence of clinical 
hypo- and hypercalcemia due to its half-life (t1/2) of ~3 hrs (Khurana 2018). Therefore, HP 
remains an area of high unmet need. TransCon PTH, a prodrug of PTH (1-34) transiently 
bound to an inert carrier via a linker, is under development for the treatment of HP. At phys-
iological temperature/pH, linker auto-cleavage occurs, releasing active PTH at a controlled 
rate. NIH studies have shown that continuous sc infusion of PTH (1-34) normalizes serum 
calcium (sCa), serum phosphate (sP), serum magnesium (sMg), uCa, and bone turnover bet-
ter than SoC or once- or twice-daily injections of PTH (1-34) in HP patients. Phase 1 Results 
As previously reported, TransCon PTH has a t1/2 ~60 hrs, providing an infusion-like profile 
with daily administration within the calculated normal range at steady-state, mirroring a 
continuous sc infusion. The dose-dependent increase in Free PTH produced dose-dependent 
increases in sCa and control of uCa excretion across the dose range of 12 – 24µg PTH/
day despite modest hypercalcemia, without an anabolic effect on bone turnover markers. 
We now report the effect on sP and urine phosphorus (TMP/GFR). The dose-dependent 
increase in Free PTH produced dose dependent decreases in sP, likely due to the significant 
(p=0.0022) dose-dependent decrease in TMP/GFR, reflecting the known PTH phosphaturic 
effect. Phase 2 Design Forty adult subjects with HP treated with SOC will be randomized 
to daily TransCon PTH 15, 18 or 21 µg PTH/d or daily blinded placebo via pen-injector 
for 4 weeks. The primary endpoint requires 1) normal sCa and 2) normal FECa (or >=50% 
decrease from baseline), and 3) not taking active D, and 4) taking <=1000 mg/d of Ca. All 
subjects will enter a long-term extension where the PTH dose will be individually optimized. 
Conclusion Based on Phase 1 results, daily administration of TransCon PTH may effec-
tively treat multiple aspects of the disease in patients with HP, as previously shown with 
continuous PTH (1-34) infusions. The Phase 2 PaTH Forward trial is designed to support 
the TransCon PTH target profile as a true PTH replacement therapy while confirming the 
starting dose in a future Phase 3 study.

Disclosures: David B. Karpf, Ascendis Pharma, Other Financial or Material Support
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MON-19
A single-center, retrospective chart review evaluating the accuracy of 
an operational definition of postoperative hypoparathyroidism used to 
query the Korean National Health Insurance Database *Joon-Hyop Lee1, 
Davaatseren Munkhtugs1, Sihoon Lee1, Song Vogue Ahn2, Yong Jun Choi3, 
Erin Bove-Fenderson4, Michael Mannstadt5. 1Laboratory of Genomics and 
Translational Medicine, Gachon University College of Medicine, Republic of 
Korea, 2Department of Health Convergence, Ewha Womans University, Republic 
of Korea, 3Department of Endocrinology and Metabolism, Ajou University 
School of Medicine, Republic of Korea, 4Endocrine Unit, Massachusetts General 
Hospital, United States, 5Endocrine Unit, Massachusetts General Hospital and 
Harvard Medical School, United States

Background National health insurance claims data are important for investigating the 
prevalence of a disease and to uncover associated conditions. However, investigators typ-
ically do not have access to individual-level data or medical records; it is, therefore, not 
possible to verify the accuracy of the disease diagnosis derived from claim databases. Hy-
poparathyroidism is a rare disease, and the use of a national claims database would allow 
the investigation of this disease on a population level. In order to assess the specificity of 
our operational definition of postoperative hypoparathyroidism used to query a claims da-
tabase, we conducted a retrospective chart review using the medical records of a tertiary 
university hospital in Korea. Method From 1 January 2010 to 31 December 2018 at Gachon 
University Gil Medical Center, Incheon, Korea, we selected cases corresponding to an oper-
ational definition of postoperative hypoparathyroidism comprising a combination of disease 
codes, surgery codes, and prescription codes for active vitamin D for more than 6 months. 
We investigated the specificity of diagnosis through manual chart review. Result During 
the above period, there were a total of 81 cases identified using our operational definition 
of postoperative hypoparathyroidism, of which 65 cases (81.5%) were confirmed to have 
the disease through chart review. Fifteen cases (18.5%) were incorrectly identified by our 
operational definition; 14 cases of transient hypoparathyroidism and one case of accidental 
prescription of active vitamin D. Among the 14 cases of transient hypoparathyroidism, all 
were prescribed active vitamin D for more than six months, as required by our operational 
definition. In one case it was prescribed to treat osteoporosis, in two cases it was prescribed 
for end-stage renal disease, in two cases the reasons for prescription were unknown, and 
in nine cases it continued to be prescribed due to error or other reasons. Sensitivity of the 
operational codes were not evaluated. Conclusion Based on our single-center chart review, 
our operational definition of postoperative hypoparathyroidism produces an acceptable 
false-positive detection rate. Misidentification of postoperative hypoparathyroidism using 
this method was infrequent and due to extension of active vitamin D prescription for reasons 
not related to hypoparathyroidism. A single-center chart review can help refine operational 
definitions of diseases applied to large claims databases.

Disclosures: Joon-Hyop Lee, None

MON-20
Diagnostic Accuracy of Intraoperative Serum Parathyroid Hormone 
Testing to predict the result of Parathyroidectomy in secondary 
hyperparathyroidism in Chronic Kidney Disease *Betiana Mabel Perez1, 
Ariela Verónica Kitaigrodsky1, Maria Diehl1, Guillermo Rosa-Diez1, Marcelo 
Fernando Figari1, Andrea Elina Kozak1, Luisa Carmen Plantalech1. 1Hospital 
Italiano de Buenos Aires, Argentina

Background: Intraoperative Serum PTH testing (iPTH) improves cure rates in patients 
undergoing minimally invasive parathyroidectomy (PTX) for primary hyperparathyroid-
ism. Nevertheless, the relevance of iPTH during PTX for secondary hyperparathyroidism 
(sHPT) in chronic kidney disease has not been established, in part due to extended PTH 
half life and multiglandular disease in these patients. The present study aimed to evaluate 
the ability of iPTH to predict successful parathyroidectomy.Methods: This was a single in-
stitution retrospective cohort study of 125 consecutive adult patient with sHPT on chronic 
renal replacement therapy undergoing their first PTX with iPTH testing, between 2006 and 
2015. Patients with follow-up less than 6 months or insufficient data were excluded (n=45). 
Intraoperative PTH levels were determined after induction of anesthesia (baseline) and at 5, 
10, and 15 minutes (PTH15) after excision, as used in this institution during PTX for primary 
HPT. Relative percent decline was determined as: baseline PTH minus PTH15, divided by 
baseline PTH. Persistent sHPT was defined as PTH persistently >=300 pg/ml in the course of 
6 postoperative months, and receiving calcitriol, vitamin D analogues or cinacalcet to lower 
PTH levels. To define persistent sHPT, hungry bone syndrome was excluded using long term 
clinical and biochemical follow up data. Continuous variables were analyzed with appropri-
ate tests, according to their distribution. ROC curves were performed. Cut-off points were 
determined with Youden’s index. Results: Successful PTX was attained in 64 patients, while 
16 had persistent sPTH. Intraoperative PTH at 15 minutes (PTH15) was lower in patients 
with successful PTX (181 pg/ml vs 367 pg/ml, p300 pg/ml or relative decline 300 pg/ml and 
relative decline <80% had the highest diagnostic accuracy for persistent sHPT: sensibility 
87.5%, specificity 90.6%, positive predictive value 70%, negative predictive value 96.7%, 
diagnostic accuracy 90% (figure C. Diagnostic accuracy of the test using PTH15, relative 
decline and their combinations to predict persistence of secondary HPT). Conclusions: A 
protocol of iPTH with blood sampling at 15 minutes post excision is a good test to predict 
persistence of sHPT. In addition, this protocol does not extend excessively surgical time. The 

absence of both PTH15 >300 pg/ml and decline of iPTH <80% has a high negative predic-
tive value, that could allow surgeons to finish surgical procedure with very low risk of per-
sistence. Inversely, PTH15 >= 300 pg/ml and decline <= 80% identifies with relatively high 
certainty patients with persistence. The use of the combination of both absolute and relative 
cut-off of point of iPTH is a potentially helpful tool in the surgical management of sHPT.

Disclosures: Betiana Mabel Perez, None

MON-21
Evaluation of Cortical Microarchitecture and Biomechanical Properties 6-12 
Months after Atypical Femoral Fracture *Mariana Perez1, Diogo Domiciano1, 
Rosa Pereira1, Vanda Jorgetti2. 1Bone Laboratory Metabolism, Rheumatology 
Division, Hospital das Clinicas HCFMUSP, Faculdade de Medicina, Universidade 
de Sao Paulo, Sao Paulo, Brazil (BR) , Brazil, 2Nephrology Division, Hospital 
das Clinicas HCFMUSP, Faculdade de Medicina, Universidade de Sao Paulo, 
Sao Paulo, Brazil (BR) , Brazil

Background: Atypical femoral fractures (AFF) are low-energy subtrochanteric/diaph-
yseal fractures related to long-term bisphosphonate (BP) use. Patients with AFF exhibit 
cortical thickening of the femoral shaft. The cortical microarchitecture and biomechanical 
properties in AFF are poorly understood. Our aim was to evaluate the cortical bone param-
eters by high-resolution peripheral quantitative computed tomography (HR-pQCT) at the 
distal tibia and radius and by iliac crest histomorphometry, 6-12 months after AFF. Methods: 
Twelve patients with AFF were evaluated. Cortical (Ct) bone parameters (volumetric bone 
mineral density Ct.vBMD [mmHA/cm3], thickness Ct.Th, [mm], porosity Ct.Po [%]) and 
biomechanical properties (stiffness S [N/mm] and failure load F.Load [N]) were assessed 
by HR-pQCT and compared to healthy controls. Histomorphometry of transiliac bone bi-
opsy was used to evaluate Ct.Th (μm), Ct.Po (%) and bone remodeling and compared with 
healthy controls. Results: The mean age of the patients was 60.5 ± 12.8 years old; 91.6% 
were women and 83.3% Caucasian. Overall, 91.6% used BPs (median: 6 years). Rheumatic 
diseases were observed in 50% patients and glucocorticoid use in 41.6%. HR-pQCT at both 
sites (distal tibia and radius [n=9]) showed Ct.vBMD to be normal/low in 66.6% and Ct.Th 
to be normal/low in 77.7% of cases. Ct.Po was normal/high at tibia and radius in 77.7% and 
66.6% of the patients, respectively. Moreover, 66% of the patients had low S and F.Load at 
both peripheral sites. At the tibia, S was positively correlated with Ct.Th (r=0.724, p=0.028) 
and F.Load with Ct.Th (r=0.718, p=0.020). At the radius, S was positively correlated with 
Ct.Th (r=0.735, p=0.024) and F.Load with Ct.Th (r=0.717, p=0.030). Bone histomorphom-
etry (n=5) exhibited low Ct.Th in 60% of cases, low Ct.Po in 100%, and suppressed bone 
remodeling in all patients. Conclusion: Our data demonstrated that patients with AFF pre-
sented cortical bone deterioration at peripheral sites and iliac crest. These results suggest 
that, 6-12 months after an AFF, there is a significant bone fragility.

Disclosures: Mariana Perez, None
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MON-22
Relationship Between Serum Osteocalcin And Testosterone Secretion And 
Metabolic Factors In Male Idiopathic Hypogonadotropic Hypogonadism 
Patients *Yuying Yang1, Hongyan Zhao2, Shouyue Sun2, Jianmin Liu2. 
1Department of Endocrine and Metabolic Diseases, Rui-jin Hospital, Shanghai 
Jiao-tong University School of Medicine, China, 2Department of Endocrine and 
Metabolic Diseases, Rui-jin Hospital, Shanghai Jiao-tong University School of 
Medicine, , China

It is reported that osteocalcin can regulate testosterone production and energy metab-
olism in murine models. This study aimed to determine the relationship between serum os-
teocalcin (OC) and testosterone secretion and metabolic factors in male idiopathic hypogo-
nadotropic hypogonadism (IHH) patients. 99 male IHH patients aged 18-37 years diagnosed 
according to American Association of Clinical Endocrinologists Medical Guidelines were 
consecutively recruited from the outpatient service of Endocrinology and Metabolism de-
partment, Ruijin Hospital. Serum level of OC, testosterone, free testosterone, maximum tes-
tosterone level during HCG stimulating test (Tmax), testicle volume, fat percentage, fasting 
blood glucose (FBG) and post challenge glucose(2hPG) was measured. The results revealed 
that OC is negatively related to testicle volume (r=-0.253, P=0.012). After adjusting age 
and testicle volume, OC was positively associated with Tmax (r=0.328, P=0.002) but not to 
testosterone and free testosterone. OC correlated positively with the ratio of Tmax/Testicle 
volume and in multivariant stepwise regression analysis, OC and BMI were determinates of 
Tmax/Testicle volume ratio (adjusted r2 for the model=0.168, P=0.010). After adjusting age 
and serum testosterone, OC negatively associated with fat percentage (r=-0.237, P=0.047) 
and 2hPG (-0.274, P=0.007). In conclusion, our study showed that serum OC positively 
related to the responsiveness of testicle to HCG stimulation but not to basal testosterone or 
free testosterone level and the negative associations between OC and to fat percentage and 
2hPG were still exist in male IHH patients.

Disclosures: Yuying Yang, None

MON-57
Obesity History Influences Bone Health Independently from Diet 
Composition, but Bone can be Improved with Moderate Intensity Aerobic 
Exercise Training *Beatriz Bermudez1, R Dana Carpenter1, Rebecca M Foright2, 
David M Presby2, Ginger C Johnson2, Janine A Higgins2, Matthew R Jackman2, 
Julie A Houck2, Paul S MacLean2, Vanessa D Sherk2. 1University of Colorado 
Denver, United States, 2University of Colorado Anschutz Medical Campus, 
United States

Obesity is a result of physical inactivity and overconsumption of food; each can reduce 
bone formation rate. Yet, the effect of weight loss on bone health and the exercise mode and 
intensity needed to promote bone health during weight loss are controversial. Both outcomes 
may depend on the presence of metabolic dysfunction in bone and the habitual loading en-
vironment at baseline. The purpose of this study was to test whether skeletal adaptations to 
aerobic exercise are influenced by obesity in sedentary rats raised on a high fat diet (HFD). 
Female Wistar rats (n=32, 8/grp) were fed ad libitum HFD to reveal Obesity Prone (OP) and 
Obesity Resistant (OR) groups. Rats were then calorically restricted to induce and maintain 
a 15-18% weight loss with medium fat diet (MFD) plus treadmill exercise (EX: 8-10w, 
1h/d, 6d/w, 15m/min) or sedentary control (SED). Body composition was measured using 
quantitative magnetic resonance. BMD and BMC were measured by DXA. Hindlimb bone 
characteristics were quantified with microCT and mechanical testing. BMC increased in all 
groups after weight loss and switching to MFD (12.0±4.6% to 19.9±5.1%). Change in lean 
mass with MFD was different between OP (SED: -3.9±2.6g v EX: -6.2±2.6g) but not OR. OP 
lost more fat mass (OP:-57.9±4.1 v OR:-39.3±2.6 g). After weight loss, OP still had more fat 
mass (57.1±5.2 vs 27.1±4.4g) and tended (p=0.064) to have more lean mass than OR. Lean 
mass, but not fat mass, was positively associated (r=0.36-0.72) with most skeletal outcomes. 
Compared to SED, EX increased tibial cross-sectional area (CSA; 4.71±0.08 v 4.40±0.08 
mm2), thickness (C.Th; 0.85±0.01 v 0.80±0.01 mm), and minimum bending resistance 
(Imin; 2.10±0.08 vs 1.84±0.09 mm4) and modulus, Zmin. Changes in bone outcomes were 
not different between OR and OP. However, when adjusting for lean mass, OR had higher 
tibias Imin (2.10±0.08 vs 1.84±0.09), and Zmin. Bones of OP rats were not as strong or 
tough as would be expected for their increased lean mass and body weight, indicating an 
effect of energy overconsumption that is independent from dietary composition. Moderate 
intensity exercise can improve bone health in OR and OP rats. Future work is needed to 
understand the loading-independent effects of obesity on bone accrual.

Disclosures: Beatriz Bermudez, None

MON-58
The feasibility of high-resolution peripheral quantitative computed 
tomography (HR-pQCT) in patients with a suspected scaphoid fracture 
*Melissa S.A.M. Bevers1, Anne M. Daniëls2, Caroline E. Wyers3, Bert van 
Rietbergen4, Piet P.M.M. Geusens5, Sjoerd Kaarsemaker6, Heinrich M.J. 
Janzing7, Pascal F.W. Hannemann8, Martijn Poeze9, Joop P.W. van den Bergh10. 
1Department of Biomedical Engineering, Eindhoven University of Technology, 
Netherlands, 2Department of Surgery, VieCuri Medical Centre; NUTRIM School 
for Nutrition and Translational Research in Metabolism, Maastricht University 
, Netherlands, 3Department of Internal Medicine, VieCuri Medical Centre; 
NUTRIM School for Nutrition and Translational Research in Metabolism, 
Maastricht University; Department of Internal Medicine, Maastricht University 
Medical Centre, Netherlands, 4Department of Biomedical Engineering, Eindhoven 
University of Technology; Department of Orthopaedic Surgery, Research School 
CAPHRI, Maastricht University Medical Centre , Netherlands, 5Department of 
Internal Medicine, Maastricht University Medical Centre; Faculty of Medicine, 
Hasselt University, Netherlands, 6Department of Orthopaedic Surgery, VieCuri 
Medical Centre, Netherlands, 7Department of Surgery, VieCuri Medical Centre, 
Netherlands, 8Department of Surgery and Trauma Surgery, Maastricht University 
Medical Centre, Netherlands, 9NUTRIM School for Nutrition and Translational 
Research in Metabolism, Maastricht University; Department of Surgery 
and Trauma Surgery, Maastricht University Medical Centre, Netherlands, 
10Department of Internal Medicine, VieCuri Medical Centre; NUTRIM School 
for Nutrition and Translational Research in Metabolism, Maastricht University; 
Department of Internal Medicine, Maastricht University Medical Centre; Hasselt 
University, Netherlands

Introduction: Scaphoid fractures require immediate and accurate diagnosis to prevent 
complications, but diagnosis remains challenging. High-resolution peripheral quantitative 
computed tomography (HR-pQCT) might be a potential diagnostic imaging technique, but 
no data are available on its feasibility to scan the scaphoid bone in vivo. Therefore, we 
explored the in vivo feasibility in terms of image quality regarding motion artefacts and use 
of automated contouring tools. Methods: Patients (>=18 years) with a clinically suspected 
scaphoid fracture received an HR-pQCT scan of the scaphoid bone (three stacks, 61-µm 
voxel size) with their wrist immobilized in a cast. Scan quality was assessed per stack ac-
cording to a clinically used grading system for HR-pQCT scans of radius and tibia; a scan 
was assessed as poor quality if at least one stack was of poor quality. Thereafter, the scaphoid 
bones were contoured by applying an automatic algorithm for radius and tibia contouring on 
coarse hand-drawn scaphoid pre-contours. The resulting contours (AUTO) were manually 
corrected (sAUTO) when visually deviating from bone margins, and standard morphologic 
analyses were performed on both AUTO- and sAUTO-contoured bones. Results: Ninety-one 
patients were scanned. Two out of the first five scans were repeated due to poor quality 
(40%), which reduced to three out of the next 86 scans (3.5%) after extending the origi-
nal cast with a thumb part as modification to the diagnostic protocol. After excluding one 
scan with an incompletely imaged scaphoid bone, post hoc grading showed a poor quality 
in 14.9% of the stacks and 32.9% of the scans in the remaining 85 scans (Fig.1). After 
excluding two other scans with contouring problems due to scan quality, bone contouring 
revealed that the AUTO-contours of the 83 remaining scans had to be all manually corrected, 
which resulted in significant but small differences in densitometric and trabecular indices 
(<0.5%, except trabecular thickness <1.0%) in good- and poor-quality scans. Conclusion: 
In vivo HR-pQCT scanning of the scaphoid bone is feasible in patients with a clinically 
suspected scaphoid fracture. Extending the original cast with a thumb part reduces motion 
artifacts. The proportion of poor-quality stacks is similar to radius and tibia scans, but that of 
poor-quality scans is higher because three stacks are needed. Moreover, in vivo assessment 
of bone indices is appropriate using AUTO-contouring in poor- and good-quality scans.



294

MON-59 ASBMR 2019 Annual Meeting

Disclosures: Melissa S.A.M. Bevers, None

MON-59
Metacarpal diaphyses predict whole bone strength and porosity across 
bone sites *Erin Bigelow1, Daniella Patton1, Antonio Ciarelli1, Robert Goulet1, 
Stephen Schlecht1, Carrie Karvonen-Gutierrez1, Siobán Harlow1, David Kohn1, 
Karl Jepsen1, Todd Bredbenner2. 1University of Michigan, United States, 
2University of Colorado Colorado Springs, United States

Peripheral bones like the metacarpal have been studied as potential indicators of bone 
mass and strength for fracture-prone sites like the proximal femur. Unlike the proximal fe-
mur, peripheral sites can be imaged at higher resolution and thus offer the possibility of 
tracking porosity and strength changes more easily. To date, full cross-sectional porosity 
measured at high resolution has not been compared across skeletal sites, particularly in sam-
ples with whole bone strength assessments. Herein, we tested how porosity and strength of 
the 3rd metacarpal correlates across skeletal sites.Cadaveric long bones from white males 
(18-89 years) were loaded to failure in four point bending (3rd metacarpal n=31, radius 
n=36, femur n=34). Proximal femurs were loaded to failure in the fall-to-side configura-
tion (n=45). Not all bones were available for all donors, resulting in correlation analyses 
between the metacarpal and radius, femur (shaft), and proximal femur of n=29, n=29, and 
n=25, respectively. Mid-diaphyseal porosity (full cross-section) and femoral neck cortical 
and trabecular architecture were assessed from nanoComputed Tomography images of con-
tra-lateral bones (voxel sizes: metacarpal 5µm, radius 6µm, femur 13µm, proximal femur 
27µm) (Fig. 1).Whole bone strength correlated significantly between the metacarpal and 
radius (R2= 0.33, p<0.001), femur (R2= 0.51, p<0.001), and proximal femur (R2=0.48, 
p<0.001). Metacarpal porosity correlated significantly with the radius porosity (R2=0.41, 
p<0.001) and femoral narrow neck trabecular BV/TV (R2=0.22, p=0.017), but weakly with 
the femoral mid-shaft porosity (R2=0.13, p=0.057). Segmenting the femoral mid-shaft into 
sub-regions revealed significant correlations between metacarpal porosity and porosity in 
the anterior (R2=0.28, p=0.003) and posterior (R2=0.32, p=0.0013) regions of the femo-
ral diaphysis, where most age-related remodeling is known to occur.Metacarpal strength 
and porosity correlated significantly with similar measures at other skeletal sites, including 
the proximal femur. Despite the different bone loss patterns between weight bearing and 
non-weight bearing bones, the metacarpal remained a strong predictor of strength and bone 
architecture at the proximal femur. This work provides important insights into the systemic 
nature of age-related bone loss and the use of peripheral bone sites to monitor fracture risk.

Disclosures: Erin Bigelow, None

MON-60
Normalized FE-Predicted Failure Load With BMD: A Potentially Better 
Tool Than BMD Alone To Classify Osteoporotic Fragility Fracture Risk in 
Post-Menopausal Chinese Women *Manju CHANDRAN1, Nithin Manohar 
Rayadu2, D Anitha2, Sasirekha Duraisamy2, Karupppasamy Subburaj2, Butch 
Magsombol3, David Ng Chee Eng3. 1Osteoporosis and Bone Metabolism 
Unit, Department of Endocrinology, Singapore General Hospital, Singapore, 
2Engineering Product Development Pillar, Singapore University of Technology 
and Design, Singapore, 3Department of Nuclear Medicine and Molecular 
Imaging, Singapore General Hospital, Singapore

BackgroundCurrent diagnosis of osteoporosis relies on Dual Energy X-Ray absorp-
tiometry (DXA) derived Bone Mineral Density (BMD) measurements which has limited 
efficacy to characterize fracture risk. A recent fracture can also put a patient at very high 
risk for an imminent fracture. Despite having lower axial BMD, Chinese have lower hip 
fracture risk compared to Caucasians. Finite Element (FE) analysis is an advanced numer-
ical tool that is increasingly being used to understand orthopaedic biomechanics. No study 
has previously explored the utility of DXA- image derived FE-bone strength to classify 
fracture risk amongst Chinese women and hence this was our aim.MethodsA retrospective 
study using hip DXA images of 226 Singaporean Chinese women (mean age: 52 years) was 
performed. The cohort comprised of three groups; 50 healthy subjects with normal BMD 
(Healthy) and were not on any bone modifying agents nor had any metabolic bone prob-
lems, 90 osteoporotic (DXA-defined) patients without fracture (OPwoF), and 86 with recent 
hip fracture (OPwithF). FE models of the proximal femur were developed and subjected 
to static loading conditions to characterize bone strength. K-clustering algorithm was used 
to identify fracture load thresholds for categorization into low, intermediate, and high-risk 
fracture groups. Normalized FE-predicted failure load (FLFE-N), which is the failure load 
divided by respective DXA-derived BMD, was used to characterize the risk.ResultsYoung’s 
modulus maps showed a distinct decrease in distribution from the Healthy to OPwoF to OP-
withF groups (Fig1). Based on T-score grouping, though there were significant differences 
between the Healthy group when compared to the OPwoF and OPwithF groups (p=0.0029), 
no significant difference between OPwoF and OPwithF groups was noted (Fig. 2). However, 
by using FLFE-N to group the subjects into low, intermediate and high-risk, there were 
significant differences between all three groups (p<0.001). Based on the FLFE-N catego-
rization, 87% of patients were able to be identified as intermediate and high-risk with a 
false-negative rate of only 13%.ConclusionOur findings show that BMD alone may be an 
inefficient method for delineating fracture risk in Chinese women. DXA based FE analysis 
could potentially be a better osteoporotic fracture risk identification tool. Clinicians could 
potentially use this knowledge to target patients at high risk for fractures with for e.g. more 
potent medications and sooner.
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MON-61
Effects of Combination Mechanical Loading and Raloxifene Treatment 
on Bone Matrix Composition and Mechanical Properties *John Damrath1, 
Alycia Berman1, Joseph Wallace2. 1Purdue University, United States, 2Indiana 
University - Purdue University Indianapolis, United States

INTRODUCTION: Osteoporosis affects 30% of postmenopausal women, dramatical-
ly increasing their risk of fracture. Raloxifene hydrochloride (RAL) is an FDA-approved 
drug for treating osteoporosis that reduces fracture risk by up to 50% despite only modest 
improvements in bone mineral density. Previous research has shown that RAL improves 
bone properties by binding to matrix collagen and increasing tissue hydration. Therefore, 
treatment with RAL during active bone formation may improve tissue-level properties in the 
bone matrix prior to mineralization. Our lab has previously shown that mechanical loading 
initiates bone formation and increases bone mass. We hypothesize that treatment with RAL 
in combination with loading will cause greater improvements in bone matrix and mechan-
ical properties than either treatment alone.METHODS: Ten-week old male C57BL/6 mice 
(n=14) underwent right tibial loading 3x/wk for 6 weeks with the contralateral limb as a 
non-loaded control. Half of these mice were treated with 0.5 mg/kg RAL 5x/wk while the 
other half were untreated controls. Tibiae were sectioned at the 37.5% zone and polished. 
Sections underwent fluorescent imaging to visualize calcein labels marking areas of new 
bone formation. Raman spectroscopy (inVia Raman Microscope, Renishaw) was performed 
with a 785 nm laser at a spot size of 1.3 μm in 5 areas of pre-existing bone and 5 regions of 
new bone per sample. Matrix composition parameters were calculated and averaged to yield 
a single value for each parameter per region. Parameters calculated from new bone were 
normalized by those from pre-existing bone within the same sample.RESULTS: Loading led 
to significant increases in mineral/matrix (phosphate/amide III), carbonate/phosphate, and 
1660/1690 ratios in new bone. Data from RAL-treated samples are forthcoming.DISCUS-
SION: These results demonstrate that loading increases the mineral/matrix ratio, a metric 
that correlates positively with bone strength. Additionally, loading led to increased carbonate 
substitution in the mineral crystal, consistent with changes seen following treadmill running 
in mice. Interestingly, loading led to significant increases in the 1660/1690 ratio, which may 
indicate increased collagen quality. These samples are currently undergoing nanoindenta-
tion to assess tissue-level mechanical properties. These findings demonstrate that loading 
increases matrix mineralization and collagen quality, making it a promising intervention 
for osteoporosis.

Disclosures: John Damrath, None

MON-62
Fatigue Life Variation in Secondary Osteonal Bone is Primarily Determined 
by Vascular Canal Diameter Rather Than Generalized Porosity *W. Brent 
Edwards1, Lindsay L. Loundagin2, Ifaz T. Haider2. 1University of Calgary, 
Canada, 2University Of Calgary, Canada

Fatigue fractures occur in both clinical and athletic populations. Ex vivo fatigue testing 
of bone illustrates considerable variation of 1 to 2 orders of magnitude. The source of this 
variance has not been identified, but is likely related to differences in microarchitecture. Our 
purpose was to quantify the influence of intracortical microarchitecture on the fatigue life of 
cortical bone. Thirteen cortical bone samples were prepared from skeletally mature bovine 
femora and tibiae. Samples were machined into a standardized ‘dog-bone’ geometry with a 
gauge length of 7mm and diameter of 5.25mm. Samples were imaged using a Scanco mi-
croCT 100 (Scanco Medical AG, Switzerland) at 5μm resolution and then cyclically loaded 
in zero-compression at a stress range of 95MPa and frequency of 4.35Hz. Fatigue life was 
defined as the number of cycles until complete fracture. MicroCT images were converted to 
finite element (FE) models with linear hexahedral elements (Edge length = 10μm; Modulus 
= 18GPa; Poisson’s ratio = 0.3). Models were loaded using boundary conditions consistent 
with experimentation and solved using FAIM (v8.0, Numerics88 Solutions Ltd, Canada). 
The FE models were used to quantify the 95th percentile von Mises stress, a function of 
both the peak stress and stressed volume experienced by the sample. Despite being load-
ed to the same apparent stress, fatigue life measurements ranged two orders of magnitude. 
Five of 13 samples were identified as being secondary osteonal bone, while the remaining 
8 samples illustrated plexiform bone-like features. The porosity and median canal diameter 
were considerably lower for plexiform bone compared to secondary osteonal bone, while 
fatigue life was generally longer. Porosity explained 34% of the variance in fatigue life for 
secondary osteonal bone, whereas median canal diameter and the 95th percentile von Mises 
stress explained 96% and 98% of the variance, respectively (Fig 1). Corresponding variances 
for plexiform bone were 52%, 56%, and 12% for porosity, median canal diameter and 95% 
von Mises stress, respectively. These findings suggest that vascular canal diameter becomes 
more important than porosity only after canal diameters reach some critical length. Because 
adult human cortical bone is predominantly comprised of secondary osteonal bone, these 
findings imply that the magnitude and size of the stress concentration surrounding vascular 
canals plays an important role in the pathophysiology of fatigue fracture.
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MON-63
Attenuation of visible and near-infrared light signals in murine cortical 
bone *Lennart Martin Bittermann1, Graeme Campbell1, Claus-Christian Glueer1, 
Angelika Schmalzl2. 1Section Biomedical Imaging, Molecular Imaging North 
Competence Center (MOIN CC), Department of Radiology and Neuroradiology, 
University Hospital Schleswig Holstein (UKSH), Kiel University, Germany, 
Germany, 2Department of Medicine I, University Medical Center, Friedrich-
Alexander University Erlangen-Nuremberg, Germany, Germany

The assessment of cells in the bone marrow space with optical methods is an important 
tool to understand cellular interactions in areas such as bone metastases. Optical imaging 
of the bone marrow space is possible, but it is subject to attenuation within the surrounding 
cortical bone, which ideally needs to be corrected for. A correction is possible either using 
optical data from fluorescence reflectance imaging (FRI) alone, which requires a differen-
tiation of the attenuation with varying peak signal wavelengths (λ). An alternative method 
uses a multi-modal approach by determining the cortical thickness (d) with micro-computed 
tomography (μCT), which can then be applied to correct the attenuated data obtained with 
FRI. It was the purpose of this work to study the feasibility to resolve changes in the light 
signal attenuation by murine cortical bone as a function of d and λ in order to gain quanti-
tative information of processes within the bone marrow space.In order to control d eleven 
ex vivo bone samples of diaphyses of murine femora or tibiae were used. All experiments 
were carried out in accordance with the guidelines for Animal Care of Kiel University. The 
sample thickness was quantified via μCT (VivaCT 40, SCANCO Medical AG, Brüttisellen, 
Switzerland). Light emitting diodes (LEDs, Roithner Lasertechnik GmbH, Vienna, Austria) 
were used to simulate fluorescence signals to maximize the control over signal wavelength 
and intensity. A spectrum of λ from 470 to 820 nm was chosen to match the absorption and 
emission spectra of common fluorescent dyes. An FRI-device (NightOWL II, Berthold Tech-
nologies GmbH & Co.KG, Bad Wildbad, Germany) was used to measure the light signal 
intensity of each LED attenuated by the bone samples.We were able to detect an exponential 
decay of the light signal intensity with increasing d (for 126 µm <= d <= 239 µm) across the 
spectrum of λ used (reduced scattering coefficient, µs’ = 2,87 +/- 0.28 mm-1). We observed 
a numerical wavelength-dependence, however it did not reach statistical significance, which 
is potentially due to a limited sample size.In conclusion, we were able to show that a correc-
tion for attenuation effects is feasible using standard equipment of molecular imaging. But 
a multi-modal approach is required due to the lack of resolving the wavelength-dependence 
of the reduced scattering coefficient. Our approach will enhance the accuracy of molecular 
imaging from bone tissue.

Disclosures: Lennart Martin Bittermann, None

MON-64
Effect of Microstructure on Indentation Fracture in Equine Cortical Bone 
*Kevin Hoffseth1, Henry Yang2. 1LSU Department of Biological Engineering, 
United States, 2UC Santa Barbara, United States

PURPOSE: A greater understanding of indentation fracture behavior in living, in-vivo 
bone may be found by comparing advanced finite element analysis and prismatic wedge in-
dentation experiments, enabling better insight into emerging indentation methods developed 
to evaluate bone quality, and prediction of damage in orthopaedic procedures. This work uses 

finite element analysis to study the effect of equine cortical bone microstructural orientation 
and properties on indentation response, with comparison to prismatic wedge indentation 
experiments. METHODS: Finite element analysis was performed to predict deformation and 
fracture. Haversian cortical bone was modeled as an elastic-plastic solid continuum with em-
bedded interfaces (cohesive elements) representing cement lines [1]. Three microstructural 
orientations were used, with indentation direction parallel with osteons, perpendicular to 
osteons aligned in-plane, and perpendicular to osteons aligned out-of-plane. Material param-
eters were chosen from the range seen in literature [2]. For experiment, 6 mm cubed equine 
cortical bone samples were indented by prismatic wedge while submerged in solution. Video 
capture simultaneously recorded displacement and fracture geometry. RESULTS: Results 
from the finite element model with distributed cohesive elements may be seen in Figure 1, 
which shows a comparison of MS1 versus MS2 for at two indentation depths of 150 and 200 
μm. MS2 orientation displays greater resistance to the fracture initiation and crack propa-
gation. In Figure 1b, the crack extending out of the figure is on the order of 3 mm, where 
the two mirrored-like cracks in Figure 1d are ~400 μm.CONCLUSIONS: Finite element 
analysis qualitatively matched experimentally captured phenomena examining the effect of 
microstructural orientation and properties. A marked difference in indentation behavior ex-
ists and is dependent on the relation of cement lines orientation to direction of load. The link 
between indentation distance and the complex fracture phenomena may be further explored, 
allowing more study of the bridge between measurable indentation values and mechanistic 
bone quality. However, more work is needed in quantifying the fracture energy and thus 
bone toughness related to the complex fracture phenomena under indentation. REFERENC-
ES: [1] Hoffseth, K., et al., (2017) J Mech Behav Biomed Mater (69), 318-326; [2] Currey, 
J. D. (2002) Princeton University Press.

Disclosures: Kevin Hoffseth, None

MON-65
Further analysis to investigate structural differences between femoral neck 
and trochanteric fracture cases *Benjamin CC Khoo1, Keenan Brown2, Joshua 
Lewis3, Richard Prince4. 1Sir Charles Gairdner Hospital, Australia, 2Mindways 
Software, United States, 3Edith Cowan University, Australia, 4University of 
Western Australia, Australia

Previously new structural variables related to internal mineral mass organisation in 
cross-sections at femoral neck (FN) and trochanteric (TR) of proximal hip were described 
[1]. These consisted of standard deviation of normalised mineral mass (σ), and inferior dis-
placement of centre of mineral mass (CoM) from geometric centre (GC) of projection profile 
(δ), related to reduced mineral mass in superior segment, in additional to areal bone mineral 
density (aBMD) and bone width (W). Using regression analysis we reported that TRs and 
aBMD were the most parsimonious variables to predict all hip fractures fracture over 14.5 
y in the PLSAW cohort [2]. Using this same cohort we now compare structural information 
to investigate differences between non-fracture controls, FN fracture (FNF) and TR fracture 
cases (TRF). Baseline Age was 75+3y, 1023 participants had no hip fracture, 70 had TR frac-
ture and 69 had FN fracture over 14.5 yrs. Predictive variables considered were age, height 
(ht), weight (wt), aBMD, W, σ and δ.At baseline, compared to controls, FNF had lower FN 
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aBMD, higher FNW and FNδ, all previously associated with fractures at that site (Table). 
Compared to controls, TRF had lower TRaBMD, higher TRW and TRσ, all previously asso-
ciated with fractures at that site, TRδ was not different to controls. Compared to FNF, TRF 
had lower TRaBMD and FNδ.These data identify structural variables common to both FNF 
and TRF cases namely lower aBMD and higher bone width.There is some data to support 
the concept that patients may have TRF rather than FNF if FN structure is more robust as in-
dicated by a shorter distance between the GC and the CoM suggesting a maintained superior 
segment and if bone mass at TR is reduced.1 Khoo et al., J Clin Densitom 2014; 17(1):382 
Khoo et al., Osteoporos Int 2016; 27(1):241

Disclosures: Benjamin CC Khoo, None

MON-66
A Feasibility Study Using the Texture Research Imaging Platform (TRIP) 
to Assess Bone Texture on VFA Lateral Spine Images to Discriminate 
Vertebral Fracture: Application of a Modified TBS Algorithm *Ryleigh 
White1, Diane Krueger1, Neil Binkley1, Enisa Shevroja2, Olivier Lamy2, Elena 
Gonzalez Rodriguez2, Francois De Guio3, Franck Michelet3, Didier Hans4. 
1University of Wisconsin Osteoporosis Research Program, United States, 2Center 
of Bone Diseases, Bone and Joint Department, Lausanne University Hospital, 
Switzerland, 3Research & Development Department, Medimaps, France, 4Center 
of Bone Diseases, Bone and Joint Department, Lausanne University Hospital, 
Research & Development Department, Medimaps, Switzerland

Background : Trabecular bone score (TBS) is measured from posterio-anterior (PA) 
spine DXA images. A recently developed tool, Texture Research Investigational Platform 
(TRIP), can assess bone texture score (BTS) based on a derived approach of the lumbar 
spine TBS algorithm at any skeletal site and image type except the PA or AP spine. Assessing 
BTS on the lateral view of the spine has the advantage to exclude the posterior elements 
from the analysis region.Aim: We hypothesized that BTS analysis can be performed on 
lumbar spine (LS) lateral vertebral fracture assessment (VFA) images and could potentially 
differentiate women with vertebral fracture from those without vertebral fracture.Methods: 
Existing data were reviewed from DXA scans acquired at Madison, WI (USA) and Lausanne 
(CH) University facilities. Scans from 226 women (113 fractured and 113 non-fractured, 
age- and BMI-matched) of mean age 73.3 +/-7.8 years and mean BMI 26.3 +/-4.1 kg/m2. All 
women had PA lumbar DXA scans and VFA performed using Lunar iDXA (GE Healthcare, 
Madison, WI, USA) and TBS measured using a beta version accounting for abdominal tissue 
thickness. BTS was assessed using TRIP v1.0 (Medimaps, France) by manually employing 
8-point morphometry on DICOM lumbar spine VFA images (L1 to L4). Fractures deter-
mined from VFA images using the Genant VSQ method. Correlation of BTS with LS BMD 
was performed using Spearman`s correlation coefficient; differences between fractured and 
non-fractured women were assessed by independent sample t-tests; and logistic regressions 
were used to obtain risk estimates for fracture per SD decrease in BTS, LS BMD or TBS.
Results: Fractured women had lower LS BMD (1.03+/-0.20 vs 1.10 +/-0.20 g/cm2, p<0.05), 
TBS (1.25 +/-0.08 vs 1.30 +/-0.08, p<0.05) and BTS (0.61 +/-0.19 vs 0.65 +/-0.18, p<0.05) 
compared to control. BTS was weakly correlated with LS BMD (r=0.22). Spine BMD cor-
related with TBS (r=0.56) and with BTS (r=0.33). The results of the logistic regression anal-
ysis are shown in the table. Conclusion: Despite the small sample size, this feasibility study 
demonstrates the possibility of obtaining BTS values at the lateral spine using VFA images. 
Lower BTS values were observed in subjects with prevalent vertebral fractures. Further 
work with a larger sample size is indicated to assess the clinical relevance of these results.

Disclosures: Ryleigh White, None

MON-67
Hind Limb Unloading-Induced Bone Loss Bears no Relationship with 
Bone Marrow Adipose Tissue in Thermoneutral Condition. *Carmelo 
MASTRANDREA1, Laura PEURIERE1, Marie-Thérèse LINOSSIER1, Laurence 
VICO1, Marie-Hélène LAFAGE-PROUST1, Natalia Maria Zapata-Linares2, 
Xavier HOUARD2. 1INSERM U1059-UNIVERSITE DE LYON, France, 
2Centre de Recherche Saint-Antoine UMRS 9386; Université Pierre et Marie 
Curie, France

It is well documented that Hind-Limb Unloading (HLU) decreases femoral and tibial 
trabecular bone volume (BV/TV), thickness (TbTh), and cortical parameters, via distinctive 
increase in osteoclastic resorption. Additionally, HLU induced bone marrow adipose tissue 
(BMAT) expansion, corroborated by microgravity results, suggests underlying interactions 
between BMAT and bone metabolism. Indeed, BMAT and trabecular volume correlations, 
including during aging, reinforces this relationship. However, recent data indicates these 
changes may be confounded by energetic metabolism challenges in HLU. Therefore, using 
Bernardinelli-Seip Congenital Lipodystrophy type 2 protein deficient (BSCL2-/-) and wild-
type (WT) mice, we studied the effects of thermoneutral HLU on mice with and without 
BMAT, respectivelyMethods: 16 week (wk) old (Adult) or 40 wk old (Mature) WT male 
C57BL/6J mice, and 16 wk old BSCL2-/-counterparts, were acclimatized to solitary condi-
tions at 28oC for 4 wks (Baseline), n=7/group. Mice were weighed, paired, and randomly 
assigned to HLU or control (CT) groups. HLU lasted 14 days, with control animals pair-fed 
and housed in identical conditions. In-vivo μCT acquisitions were obtained at Day 0 and 14. 
Femora and tibiae were collected for histomorphometry, osmium-stained BMAT quantifica-
tion and RT-qPCR mRNA analyses.Results: Baseline trabecular BV/TV in Mature mice was 
lower and TbTh higher, than that of Adult WT and BSCL-/- mice. HLU induced trabecular 
bone loss via a reduction in TbTh, in Adult and Mature WT, as well as in BSCL2-/- mice, 
the amplitude of bone loss not differing significantly between groups (Fig 1A). Cortical 
thickness was significantly lower in all HLU animals at a specific region of interest (Fig 1B), 
-8.7% in WT Adult, -7.5% in WT Mature and -3.7% in BSCL-/-. Histomorphometry analy-
ses identified increases in trabecular osteoclast surfaces in HLU, with no difference in either 
labelled surface, mineral apposition rate or metaphyseal BMAT volume between groups. 
Finally, we found no differences in cortical gene expression for apoptosis (FOXO3, p27, 
GADD153), senescence (p21, p16, p53), Sclerostin, RANKL, IL6 and MMP13. Marrow 
mRNA expression of RUNX2, Osterix, PPARγ, Lipocalin 2, OPG, RANKL, Leptin and its 
receptor remained similarly unchanged.Conclusion: Our data demonstrate that 14 day HLU 
at thermoneutral temperature induces bone loss with no BMAT expansion, and that BMAT 
does not influence HLU-induced bone loss in C57BL/6J mice.
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MON-68
New approaches for bone regeneration in Diabetes Mellitus: comparing 
MSC Cell Sheets and Collagen Membrane, associated or not with 
Photobiomodulation Therapy *Ana Clara Pedroni1, Maria Stella Moreira1, 
Natacha Kalline1, Samantha Cavalcanti1, Maria Cristina Deboni1, Marcia 
Marques1. 1University of Sao Paulo, Brazil

The aim of this study was to compare tree currently proposed strategies for bone regen-
eration in difficult bone healing lesions, as critical defects in induced Diabetes Mellitus(DM) 
rats. The treatments tested were a transplant of MSCs in a model scaffold-free(Cell Sheets 
-CSs); placement of a commercial swine collagen membrane(CCM) and Photobiomodula-
tion therapy(PBMT, Laser therapy). The association between the CSs and CCM with PBMT 
were also analyzed. Human dental pulp stem cells(hDPSCs) were characterized by flow 
cytometry and q-PCR. Then, the cells were induced 10-13days by vitamin C(20μg/ml) into 
became CSs. Cell viability of hDPSCs in the CSs was assessed by Live/Dead®. The poten-
tial of hDPSCs in maintaining their undifferentiated status and osteogenic differentiation 
capacity when arranged in CSs were archived comparing the cells dissociated from the CSs 
with the original hDPSCs. The two cell types were re-characterized immunophenotypically 
by flow cytometry. In vitro osteogenic differentiation was analyzed by Alizarin red. DM was 
induced in 72rats using Streptozotocin(60mg/kg). The diabetic rats received standardized 
critical size bone defects on both parietal bones, which were treated according to the fol-
lowing experimental groups(n=12 per group): GDM: no additional treatment; CS: transplant 
of CS; LCS: transplant of CS followed by PBMT; L: only PBMT; GCCM: placement of 
CCM; LCCM: CCM followed by PBMT. Healthy rats were used as positive control (NC). 
PBMT was applied with a diode infrared laser (PhotonLase IIIDMC, Brazil) in the param-
eters: 780nm, 40mW, 3J/cm2, 0.12J/point) immediately, 48 and 96hours after surgery. Four 
and eight weeks after surgery, the animals were euthanized, the skulls dissected, fixed and 
submitted to analysis by Micro-CT and posteriorly histomorphometry. The data were treated 
statistically(p<=0.05). The cells from CS retained their stemness and their osteogenic dif-
ferentiation potential showing similar immunoprofile after CS induction. The preliminary 
results showed differences in the percentage of bone formation amongst the groups, mostly 
in 60 days after treatment. All treatments presented a significant increase in bone forma-
tion compared with the GDM group. The most promising results were those CS group that 
showed bone formation similar to that of healthy rats. All treatments seem promising to im-
prove bone regeneration of diabetic rats and the association with PBMT seems to potentiate 
bone formation and quality.

Disclosures: Ana Clara Pedroni, None

MON-69
Rat Bone Tissue Properties are Altered Due to In Vitro Sodium Fluoride 
Incubation *Taraneh Rezaee1, Tianna Edwards1, Richard Bender1, Lamya 
Karim1, Mary Bouxsein2. 1Department of Bioengineering, University of 
Massachusetts Dartmouth, Dartmouth, MA, United States, 2Center for Advanced 
Orthopaedic Studies, Beth Israel Deaconess Medical Center, Boston, MA, 
United States

Bone strength is determined by its mass, geometry, and tissue properties. Assessment of 
bone tissue is possible by reference point indentation (RPI), which is a technique that mea-
sures bone indentation properties by cyclic loading. Our goal was to determine the extent 
to which RPI can detect differences in bone tissue properties between groups with altered 
bone matrix. Specifically, we investigated how RPI variables differ in rat bone treated with 
varying doses of sodium fluoride (NaF), which alters bone mineralization by replacing the 
hydroxyl group of hydroxyapatite with fluoride. We hypothesized that incubation of bone 
specimens in increasing concentrations of NaF would result in increased indentation proper-
ties and deteriorated whole bone mechanical properties. Forty-two ulnae from adult female 
rats were divided into 5 NaF dosage groups (vehicle, 0.05M, 0.25M, 0.75M, 1.5M) and 
incubated in respective treatment solutions for 12hrs at 23°C. Microcomputed tomography 
imaging was conducted to obtain specimen geometries, RPI was performed on the diaphysis 
of each ulna (9N, 2Hz, 10 cycles), and 3-point bending was performed on the whole bone. 
Fluoride concentration was measured to confirm the amount of fluorideuptake due to in vitro 
incubation. Specifically, samples were ashed at 550°C for 18 hrs, dissolved in 1mL 0.25M 
HCl, and the excess acid was neutralized with 0.125M NaOH. The solution volume was 
brought up to 5mL with water, and a fluoride ion-selective probe was used to determine fluo-
ride content relative to a fluoride standard curve. Measured fluoride content was indeed high-
er in specimens incubated in higher NaF doses (r=+0.77, p<=0.001). NaF-treated bones had 
greater creep indentation distance (CID) and total indentation distance (TID) than vehicles 
(p<=0.05), and increased with NaF dose until a plateau at 0.75M. Whole bone apparent elas-
tic modulus, stiffness, and maximum load were lower in NaF treated bones than in vehicles 
(p<=0.05), with values decreasing with increasing NaF dose until a plateau at 0.75M. Flu-
oride content was positively correlated with RPI variables and negatively with whole bone 
mechanical properties (Table1). In conclusion, in vitro incubation in NaF dose-dependently 
led to deteriorated tissue-level and whole bone mechanical properties. Our results indicate 
that RPI can detect differences in bone properties specifically due to chemical changes to 
existing mineral that have a detrimental effect on mechanical behavior in rat bone.

Disclosures: Taraneh Rezaee, None

MON-70
A Study of the Microstructure of the Femoral Head in Hip Fracture 
*Linda Skingle1, Ken Poole1, Hiroshige Sano2, Tom Turmezei3. 1University of 
Cambridge, United Kingdom, 2Sado Genreal Hospital, Niigata, Japan, Japan, 
3Norfolk and Norwich University Hospital, United Kingdom

Hip fracture leads to hospitalization, morbidity and mortality. Defective bone micro-
structure contributes to hip fragility through generalised and focal osteoporosis. Therefore, 
understanding the determinants of bone microstructure in the ageing femur is important. 
We characterised the microstructural defects in femoral heads of patients who had suffered 
a fragility fracture of the hip and compared them with cadaveric control specimens. The 
samples were scanned using HRpQCT at 82 microns/pixel, and the images analysed using 
MicroView software. The bone structure of fracture and control specimens was compared at 
the widest diameter of the femoral head in the sagittal plane and in a smaller superolateral 
region of interest (ROI) at the femoral head/neck junction that has previously been associ-
ated with hip fracture. Control samples were reviewed to ensure that there was no evidence 
of osteoarthritis. There were 20 fracture cases and 13 controls.The two groups were well 
matched for age, height and weight. The bone volume (BV/TV) in the fracture samples was 
statistically significantly lower than in controls when measured at the widest diameter (cases 
31.05 ± 3.1%, controls 34.65 ± 3.4; p = 0.0035). This was accompanied by statistically sig-
nificantly reduced trabecular number and increased trabecular separation but no difference 
in trabecular thickness. There were no statistically significant differences between fractures 
and controls in the smaller ROI. In regression analysis, age, gender, bone mineral density 
(BMI) and fracture status accounted for 53% of the variability in bone volume at the widest 
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diameter of the femoral head, with age having the biggest effect. In the smaller region these 
same factors accounted for 39% of the variability in bone volume with gender having the 
greatest effect. The effect of age was negatively correlated with the bone volume at the wid-
est diameter but positively correlated with bone volume in the smaller region. These results 
have quantified important effects of gender, age, fracture status and BMI on the bone volume 
of the femoral head; bone volume at the widest diameter was also found to be statistically 
significantly lower in fracture specimens than controls.

Disclosures: Linda Skingle, None

MON-71
Presence of void space measured using HR-pQCT alters microarchitectural 
predictors associated with hip fracture risk *Danielle Whittier1, Sarah 
Manske1, Emma Billington1, Richard Walker1, Lauren Burt1, David Hanley1, 
Steven Boyd1, Prism Schneider2. 1McCaig Institute for Bone and Joint Health, 
Cumming School of Medicine, University of Calgary, Canada, 2McCaig Institute 
for Bone and Joint Health, Department of Orthopaedic Surgery, Cumming 
School of Medicine, University of Calgary, Canada

Introduction: Deficits in bone density and structure in cortical and trabecular regions, 
measured using high resolution peripheral CT (HR-pQCT), have been shown to be inde-
pendently correlated with fracture risk, however predictive power is only incrementally bet-
ter than femoral neck (FN) BMD. Standard HR-pQCT parameters cannot distinguish wheth-
er bone loss occurs uniformly or heterogeneously, visible as large voids in the metaphyseal 
bone. This study presents a method to quantify and adjust for voids to tune predictors asso-
ciated with hip fracture based on the bone structure observed.Methods: 43 participants with 
acute hip fractures (M=5, F=38) aged 74.9 ± 9.3 years and 86 healthy controls (M=10, F=76) 
aged 70.8 ± 6.9 years underwent FN BMD measurement with DXA, and distal tibia mea-
surement with second-generation HR-pQCT. A custom analysis was developed to segment 
void spaces, defined as a volume exceeding three times the average trabecular separation 
in a reference population, and was expressed as the void-to-total volume fraction (VTV). 
Sub-groups of subjects were defined based on presence or absence of voids, then density 
and microarchitecture parameters were measured, with the void region excluded from anal-
ysis if present. Association between parameters and fracture status for each sub-group was 
determined using univariate logistic regression expressed as odds ratios (OR) per standard 
deviation (SD) change.Results: 52% of all subjects had voids, with an average VTV of 5.1% 
(range 0.2% - 27.5%). Most HR-pQCT parameters, VTV, and FN BMD were associated with 
fracture status when all subjects were pooled (OR=1.6-4.2), however trabecular separation, 
number and SD number were not significant when sub-groups were assessed separately. The 
strongest predictors for the sub-group with voids were trabecular BMD, thickness, and bone 
volume fraction (OR=4.3–5.7). Cortical BMD was the strongest predictor for the sub group 
with no voids (OR=8.3), and cortical thickness was a significant predictor (OR=2.3) unique 
to this sub-group.Conclusion: A method has been proposed to measure heterogeneous bone 
loss and identify predictors specific to heterogeneous or uniform loss. The role of cortical 
or trabecular properties for assessing fracture risk were found to be dependent on void pres-
ence. These findings indicate that pooling the whole population may not be suitable when 
assessing fracture risk, and tuning based on void presences can improve fracture prediction.

Disclosures: Danielle Whittier, None

MON-72
Surface silver nanoparticle coating generates a galvanic redox system that 
promotes osseointegration of metal orthopedic implants *Zhong Zheng1, 
Yulong Zhang1, Emily Berthiaume1, Xinli Zhang1, Adam Stieg1, Benjamin Wu1, 
Kang Ting1, Chia Soo1. 1University of California Los Angeles, United States

Despite progressive advancements in bone repair devices and techniques, 6.7-14.4% of 
metal implant failures transpire because of insufficient bone growth and osseointegration. 
Successful osseointegration of orthopedic and orthodontic implants relies on the implant’s 
ability to promote the differentiation and incorporation of host tissue cells, while inhibiting 
the adhesion and proliferation of bacterial cells. Here, in order to combat implant-associated 
infections, which affect ~1M patients in the US annually and result in significant healthcare 
and economic burdens, we coated metal implants with silver nanoparticles (AgNPs). The 
AgNP-coated metal implants effectively prevented bacterial adherence and biofilm forma-
tion of Gram+ vancomycin-intermediate/methicillin-resistant Staphylococcus aureus strain 
MU50 or Gram- biofilm-forming pathogen Pseudomonas aeruginosa strain PAO-1 in vitro, 
ex vivo, and even in grossly infected animal models in vivo. By using scanning electron 
microscopy, energy-dispersive X-ray spectroscopy, atomic force microscopy, Kelvin probe 
force microscopy, and surface free energy measurements, we discovered that this process 
creates a nanoscale galvanic redox system on the surface of AgNP-coated metal implants. 
Surprisingly, osteogenic stimulation, a novel property not present in the individual com-
ponents, was introduced to the AgNP-coated metal materials, as evidenced by markedly 
enhanced osteogenic differentiation of pro-osteoblastic MC3T3-E1 cells in vitro as well as 
increased peri-implant bone formation in the rat femoral canals with intramedullary rod im-
plants in vivo. From a material development aspect, our current study details an innovative 
strategy to design multifunctional biomaterials using a controlled galvanic redox reaction. 
It is the first report to describe that, by delicately establishing a nanoscale galvanic redox 
system, novel bioactivity is introduced to traditional biomaterials and converts the normally 
deleterious galvanic effects (such as rusting, poor implant performance, and rejection) into 
a biological benefit by promoting tissue regeneration. From a clinical application aspect, the 
novel anti-microbial and osteoinductive dual-functionality introduced by the AgNP-coating 
markedly advances orthopedic and orthodontic applications of metal implants to promote 
bone growth, and especially, when infection/contamination by antibiotic-resistant bacteria 
strains are present in both healthcare and community settings.
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Disclosures: Zhong Zheng, UCLA, Other Financial or Material Support, Musculoskeletal 
Translplant Foundation, Grant/Research Support

MON-81
Increased burden of common risk alleles in children with a significant 
fracture history. *Despoina Manousaki1, Vince Forgetta1, Brent Richards1, 
Anders Kämpe2, Riikka Makitie3, Ghalib Bardai4, Frank Rauch4, Alexandre 
Belisle5, Rui Li5, Outi Makitie6. 1Lady Davis Institute for Medical Research, 
McGill University, Canada, 2Department of Molecular Medicine and Surgery, 
Karolinska Institutet, Sweden, 34Division of Endocrinology, Children’s 
Hospital, Helsinki University Hospital and Research Program for Clinical and 
Molecular Metabolism, University of Helsink, Finland, 4Shriners Hospitals for 
Children, Canada, 5McGill Genome Center, Canada, 6Division of Endocrinology, 
Children’s Hospital, Helsinki University Hospital and Research Program for 
Clinical and Molecular Metabolism, University of Helsinki, Finland

Background: Fractures are common in children, but a significant fracture history, de-
fined as low-trauma vertebral fractures or multiple long bone fractures, is rare. Children with 
such history and no osteogenesis imperfecta (OI) are often presumed to have another Men-
delian disease. However, in adults, multiple common risk alleles of small effect influence 
risk of fracture.Wetested if subjects with a significant childhood fracture history have an 
increased burden of common risk alleles.Methods: We generated a polygenic risk score for 
quantitative ultrasound speed of sound, termed “gSOS”, derived from common risk alleles in 
341,449 UK Biobank participants. Low gSOS predicts adult osteoporotic fracture. We tested 
if two cohorts with a significant childhood fracture history and no OI had lower predicted 
gSOS. The Canadian cohort included 94 subjects with suspected Mendelian osteoporosis. 
Of them 26 had positive and 68 negative OI gene panel. The Finnish cohort included 59 
individuals recruited due to a significant fracture history and 25 subjects referred for suspect-
ed Mendelian osteoporosis; 5 had positive OI gene panel. 11 individuals of non-European 
ancestry and individuals with OI, or who failed genotyping were excluded. We computed 
gSOS estimates in the two cohorts and compared their gSOS to that of a UK Biobank subset. 
We counted the individuals with significant fracture history and identified OI and compared 
them to those having gSOS below the mean in excess of what would be expected by chance 
alone.Results: The average gSOS in the entire cohort (n= 133) was -0.70 (standard devia-
tion [SD]: 0.46) and was lower than that in UK Biobank (n=80,027, average gSOS: -0.48 
[SD:0.45], P= 4.2 x 10-7). The gSOS of those evaluated for Mendelian osteoporosis was 
lower than that of those with only significant fracture history (average gSOS osteoporosis 
subset (n=80): -0.83 (SD: 0.41) vs fracture-prone subset (n=53): -0.51 [SD: 0.47], P=9.8 x 
10-5). Finally, among 101 individuals with fractures tested for Mendelian disease, 31 had 
a mutation in an OI-related gene, while there were 21 more subjects with a gSOS below 
the mean than would be expected by chance alone.Conclusions: We provide evidence for 
a polygenic etiology of fractures in children with significant fracture history and no OI. 
This suggests that patients with clinically-apparent Mendelian disease referred to specialists 
might have a burden of common risk alleles which could influence their risk of fracture

Disclosures: Despoina Manousaki, None

MON-82
Hip structural analysis reveals impaired femoral neck geometry in youth 
with type 1 diabetes *Deborah Mitchell1, Taisha Joseph1, Signe Caksa1, Mary 
Bouxsein1, Madhu Misra1. 1Massachusetts General Hospital, United States

Among patients with type 1 diabetes (T1D), the risk of hip fracture is up to six-fold 
greater than that of the general population, but the cause of this skeletal fragility remains 
poorly understood. We hypothesized that T1D is associated with unfavorable hip geometry. 
As childhood is a critical window for bone accrual, we further hypothesized that this differ-
ence would be apparent in youth. We performed a cross-sectional study of 105 girls ages 10-
16 years (45 with T1D and 60 controls). We used hip structural analysis (HSA) of dual-en-
ergy x-ray absorptiometry (DXA) images to assess geometry and estimates of bone strength. 
Among those with T1D, the mean age at diagnosis was 8.8 ± 3.1 years, the mean duration 
of disease was 4.9 ± 3.4 years, and the mean HgbA1c was 8.6 ± 1.3%. The groups had 
similar age, bone age, pubertal stage, height, lean mass, and physical activity. Groups did 
not differ for bone mineral content, bone mineral density (BMD), or height Z-score adjusted 
BMD at either the total hip or femoral neck. At the femoral neck, youth with T1D had 6.7% 
lower cross-sectional area (CSA) (p=0.002), 11.9% lower cross-sectional moment of inertia 
(CSMI) (p=0.011), and 9.3% lower section modulus (maximum bending stress) (p=0.029) in 
models adjusted for bone age, height, and lean mass (Figure). At the intertrochanteric region, 
CSA was also 5.4% lower in T1D (p=0.007). We did not observe differences in geometry 
at the femoral shaft, nor did we observe differences in subperiosteal or endocortical width, 
cortical thickness, or buckling ratio at any site. In addition, we did not observe differences 
in neck-shaft angle or hip axis length. T1D subjects with higher average glycemia (HgbA1c 
>8.5%) did not differ in any HSA parameter from those with lower HgbA1c. As expected, 
insulin-like growth factor 1 (IGF1) Z-score was lower in T1D (-0.7 ± 1.1 vs. 0.1 ± 1.0, 
p<0.001). After adjusting for IGF1 Z-score, T1D remained a predictor of CSA at the femoral 
neck and intertrochanteric region but was no longer significantly associated with CSMI or 
section modulus. While physical activity was positively associated with CSA at the neck and 
intertrochanteric region, T1D remained an independent predictor of CSA after adjusting for 
activity. In summary, girls with T1D have unfavorable geometry and inferior estimates of 
bone strength at the hip which may contribute to skeletal fragility and excess fracture risk. 
Low circulating IGF1 in T1D may in part mediate this association.



301

 ASBMR 2019 Annual Meeting MON-113

M
on

da
y 

Po
st

er
s

Disclosures: Deborah Mitchell, None

MON-83
Whole Genome Sequencing of Saliva and Osteochondroma-derived DNA 
from Hereditary Multiple Exostoses (HME) families Reveals New Insights 
into Pathogenesis *Chun Su1, Christina Mundy1, Sumei Lu1, James Pippin1, 
Andrew Wells1, Alexandre Arkader1, Diana Cousminer1, Maurizio Pacifici1, 
Struan Grant1. 1Children s Hospital of Philadelphia, United States

Hereditary Multiple Exostoses (HME), also known as Multiple Osteochondromas, is a 
rare pediatric congenital disorder characterized by formation of multiple cartilage-capped 
bone tumors next to the growth plates in juvenile and adolescent patients. The majority of 
HME patients bear a heterozygous loss-of-function mutation in the tumor suppressor Exos-
tosin-1 (EXT1) or Exostosin-2 (EXT2), with mutations in EXT1 observed nearly twice as 
frequently as EXT2. EXT1 and EXT2 encode Golgi enzymes responsible for the synthesis 
of heparan sulfate, a polysaccharide that has critical roles in the regulation of chondrogenic 
signaling pathways and hence, osteochondroma formation. Although germline heterozygous 
mutations in EXT1 or EXT2 are an important primary factor in HME, it is widely assumed 
that an additional “second hit(s)” is needed to trigger osteochondroma formation and de-
termine disease severity. To detect genetic mutations influencing HME pathogenesis and 
phenotype, we performed deep whole genome sequencing (>40x) on the Illumina NovaSeq 
platform on osteochondromas (separated into bone and cartilage) from three young patients, 
together with saliva samples from the same subjects plus their parents. We identified two de 
novo germline mutations and one inherited mutation as the primary loss-of-function variants 
in the EXT genes among the patients – two of which were novel. In addition, we detected 
7 million variants across all sequenced samples, an average of ~2,000 per tumor sample 
predicted as somatic mutations. While >90% of the variants were located in intronic or inter-
genic regions, a substantial proportion of the coding variants were predicted to have medium 
to high impact on protein structure. Ingenuity pathway analysis revealed that these disrupted 
genes were significantly enriched for cancer pathways. Lastly, we observed large structural 
variations at the key cancer locus on chromosome 8q24 situated near the MYC gene that 
also harbors EXT1. In conclusion, whole genome sequencing is providing in depth insights 
into the complexity of genetic factors in HME pathogenesis, and in particular the identity 
of candidate genes and the nature of structural changes contributing to disease progression.

Disclosures: Chun Su, None

MON-111
Myosin 1a Regulates Osteoblast Differentiation Independent of Intestinal 
Calcium Transport *Daniel Bikle1, Scott Munson1, Wenhan Chang1, Yongmei 
Wang1. 1University of California and VA Medical Center San Francisco, United 
States

Myosin 1A (Myo1a) is a mechanoenzyme previously thought to be located exclusively 
in the intestinal epithelium bridging the actin core of the microvillus to the plasma mem-
brane. It is the principle calmodulin binding protein of the brush border. Based on earlier 
studies in chickens we hypothesized that Myo1a facilitates calcium transport across the 
brush border membrane of the intestinal epithelium, perhaps in association with the calci-
um channel Trpv6. Working with C2Bbe1 cells, a human intestinal epithelial cell line, we 
observed that overexpression of Myo1a increased, whereas the antisense construct blocked 
calcium transport. To further test this hypothesis we examined mice in which either or both 

Myo1a and Trpv6 had been deleted. Although the Trpv6 null mice had decreased intestinal 
calcium transport, the Myo1a null mouse did not, disproving our original hypothesis at least 
in mice. However, when we examined the skeletons of these mice we found no decrease in 
bone in the Trpv6 null mouse, but a substantial decrease in the Myo1a null mouse. Double 
deletions were comparable to the Myo1a null. Moreover, Myo1a but not Trpv6 was ex-
pressed in osteoblasts. In vitro the bone marrow stromal cells from the Myo1a null mice 
showed normal numbers of colony forming units but marked decrements in the formation 
of alkaline phosphatase positive colonies and mineralized nodules. We conclude that Myo1a 
regulates osteoblast differentiation independent of its role, if any, in intestinal calcium trans-
port, whereas Trpv6 functions primarily to promote intestinal calcium transport with little 
influence in osteoblast function.

Disclosures: Daniel Bikle, None

MON-112
Muscle Trauma Activates Satellite Cells to Contribute to Ectopic Bone *Beth 
Bragdon1, William Moore1, Yu Liu1, Amanda Molinelli1, Louis Gerstenfeld1. 
1Boston University School of Medicine Dept of Orthopaedic Surgery , United 
States

Trauma to the musculoskeletal system can result in heterotopic ossification, a condi-
tion where bone tissue develops in soft tissue. Satellite cells expressing Pax7 are the pre-
dominant stem cell population within adult skeletal muscle and are implicated in skeletal 
muscle regeneration. Our previous research has shown no Pax7 derived cells in the fracture 
callus or ectopic bone induced by demineralized bone matrix (DBM). Questions however 
persist whether trauma can activate Pax7 cells to contribute to ectopic bone formation and 
whether muscle trauma will enhance the ability to induce ectopic bone. To answer these 
questions the DBM-induced ectopic bone model was used in conjunction with a muscle 
trauma model to characterize the contribution of Pax7 cells using in vivo linage tacking and 
quantify the DBM-induced ectopic bone volume. The tamoxifen inducible Pax7tm1(cre/
ER2)Gaka/J transgenic mice were crossed with B6.Cg-Gt(ROSA)26sor/J to create Pax7/
Ai14 reporter. These mice were subsequently crossed with B6,129S7-Rag1tm1Mom/J mice 
creating a transgenic reporter mouse allowing for the implantation of human DBM. Male 
and female mice received tamoxifen followed by a month washout period. Ectopic bone was 
induced by surgically implanting DBM (50 mg) with 0.1 µg of bone morphogenetic protein 
2 (BMP2) on the femoral periosteum or within the skeletal muscle tissue of the upper hind 
limb. Following implantation, mice received a blunt force trauma at the surgical site. Ectopic 
bone was evaluated radiologically (plain film and micro-computed tomography) and histo-
logically. These results were compared to previous studies of DBM-induced ectopic bone in 
the absence of muscle trauma. Between studies, no changes in bone volume observed at the 
periosteum site. Muscle trauma however did effect DBM/BMP2 induced ectopic bone for-
mation in the muscle with 0.16 mm3 of ectopic bone being formed while none was observed 
in absence of muscle trauma. Intriguingly, muscle trauma resulted in the recruitment of Pax7 
positive cells to the DBM-induced ectopic bone at both periosteal and skeletal muscle im-
plant sites. These results suggest that trauma may sensitize the stem cell populations that 
contribute to ectopic bone to BMP induction and affect the plasticity of Pax7 satellite cells 
enabling them to contribute to ectopic bone formation. These studies provide basis for the 
identification of novel therapeutic targets to treat heterotopic ossification.

Disclosures: Beth Bragdon, None

MON-113
Bone-derived Sclerostin Has Endocrine Actions in Adipocyte Precursors 
and Pancreatic Beta-Cells. *Ashely L Daniel1, Adam J Ferrari1, Jessica H 
Nelson1, Kevin McAndrews1, Meloney Cregor1, Ziad Ghazzawi1, William R 
Thompson1, Carmella Evans-Molina1, Teresita Bellido1, Jesus Delgado-Calle1. 
1Indiana University School of Medicine, United States

Osteocyte (Ot)-derived Sclerostin (Scl) has local actions in bone mediated by Lrp 4/5/6 
receptors, inhibiting bone formation and stimulating bone resorption by antagonizing Wnt 
signaling. Emerging evidence suggests that Scl also exerts functions in distant tissues. We 
report here that mice with activated β-catenin in Ots (daβcatOt) and mice lacking Lrp4 in 
Ots (Lrp4Ot), two different genetic mouse models that exhibit high serum Scl, display a 
2-fold increase in body fat and peripheral white (WAT) and brown (BAT) adipose tissue 
mass. To determine Scl’s contribution to the high fat phenotype, daβcatOt mice were crossed 
with SOST knockout mice (daβcatOt;SOSTKO mice). Deletion of SOST restored to control 
levels the elevated body-fat mass and WAT mass, but not BAT, of daβcatOt mice. In contrast, 
blockade of Scl signaling in bone via genetic deletion of Lrp4 in Ots (daβcatOt;Lrp4Ot mice) 
did not alter the high body fat displayed by daβcatOt mice, demonstrating that Scl effects on 
adipose tissue were not mediated by Scl actions on Ots. Consistent with direct effects of Scl 
on adipose tissue, recombinant Scl enhanced by 20% adipogenic differentiation of murine 
adipocyte precursors (preAd) in vitro, and increased the expression of mitochondrial related 
genes Pgc1a, Ucp1, and Prdm16 in preAds as well as in ex vivo fat organ cultures estab-
lished from WAT. Further, Scl augmented mitochondrial respiration in preAds by increasing 
maximal respiration and spare capacity by 15%, suggesting that Scl promotes adipogenesis 
in preAds by regulating mitochondrial activity. Both models of high serum Scl, daβcatOt and 
LRP4Ot mice, also were hypoglycemic and exhibited impaired glucose tolerance compared 
to control littermates. Genetic deletion of SOST restored to control values the low blood 
glucose levels and impaired glucose tolerance of daβcatOt mice, showing that serum Scl 
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regulates glucose metabolism. Further, Scl fully prevented the increase in insulin mRNA ex-
pression induced by Wnt3a in rat pancreatic β-cells and decreased by 45% insulin secretion 
induced by high-glucose media, demonstrating that Scl acts directly on pancreatic β-cells to 
impair insulin production. In concert, these findings demonstrate that Scl exerts endocrine 
actions in fat tissues and the pancreas to regulate body composition and glucose metabolism, 
respectively. Further, our results provide new evidence supporting that endocrine actions of 
Scl mediate the crosstalk between bone and fat and the pancreas.

Disclosures: Ashely L Daniel, None

MON-114
DIFFERENCES IN CORTICAL FIBULA AND TIBIA STRUCTURE 
BETWEEN LONG-DISTANCE RUNNERS AND UNTRAINED 
CONTROLS. TOWARD A WIDER INSIGHT OF MECHANOSTAT 
FUNCTION *Laura Marcela Nocciolino1, Sergio Luscher1, Leandro Mackler1, 
Jose Luis Ferretti1, Gustavo Roberto Cointry1, Ricardo Francisco Capozza1, Alex 
Ireland2, Joern Rittweger3, Nicolas Pilot4, Leandro Pisani4. 1Center for P-Ca 
Metabolism Studies (CEMFoC), Natl Univ of Rosario and Arg NRC (CONICET), 
Argentina, 2School of Healthcare Science, Manchester Metropolitan University, 
United Kingdom, 3Institute of Aerospace Medicine, German Aerospace 
Center (DLR); Department of Pediatrics and Adolescent Medicine, University 
of Cologne, Germany, 4Center of Musculoskeletal Biomechanical Studies 
(CEBOM), University of Gran Rosario (UGR), Argentina

The cortical structure of the human fibula varies widely throughout the bone, showing 
no less than five different arrangements concerning the relationships between bone mass, 
geometry and strength indicators. This is highly suggestive of a greater adaptative capacity 
of the fibula to different mechanical environments with respect to the adjacent tibia, and that 
fibula adaptations may show some regional specificity.To test this hypothesis, serial-pQCT 
scans (taken at every 5% of the tibia length) of the dominant fibulae and tibiae of 15/15 
men/women chronically trained in long-distance running were compared with those of 
15/15 untrained controls.Contrasting with the expected, positive differences in most struc-
tural indicators observed between trained and untrained tibiae, trained fibulae had similar 
(distally) or smaller (proximally) cortical area, similar moments of inertia (MI, indicating 
bone stiffness) for anterior-posterior bending (xMI) and lower for lateral bending (yMI) with 
lower ‘shape-index’ (yMI/xMI ratio) throughout, and higher resistance to buckling (cortical 
thickness/bone diameter ratio) distally with respect to untrained bones. These differences, 
unrelated to bone mass, were more evident in men than women.Whilst greater stiffness and 
strength are typically thought to be advantageous for long bones, it may be that differences 
between the fibulae of runners and controls reflect alternative mechanical requirements of 
bone function. Proximally, the increased lateral flexibility of runners’ fibulae (ability to store 
energy) could have contributed to fast-running optimization (which could represent a signif-
icant advantage for prey quadrupeds that are not too distant phylogenetically from humans). 
Distally, in spite of the general bone weakening revealed by the MI’s (convenient for heel-
joint expansion, both in humans and in predator quadrupeds), buckling strength (critical to 
fracture) was larger in runners. To note, buckling is the most common cause of fracture of the 
distal fibula, and distal fibula is the most frequently fractured region in humans throughout 
the bone.This suggests that usage-derived strains in the fibula (and possibly other bones) 
may modify the relative structural resistance to different kinds of deformation in different 
regions, not only regarding strength, but also concerning other bone features which may 
show some critical selective connotation. This interpretation offers an original argument 
to propose a wider scope of bone mechanostat regulation of bone biomechanical features.

Disclosures: Laura Marcela Nocciolino, None

MON-115
Novel Macrophage Subpopulations at Tendon-Bone Interface after ACL 
Repair Surgery in Mice *Lionel Ivashkiv1, Kyung Parkmin1, Ye Ji Lee1, 
Takayuki Fujii1, Seyeon Bae1, Sehwan Mun1, Kaichi Kaneko1, Haemin Kim1, 
Sang Park1, Scott Rodeo1, Camila Carballo1, Susumu Wada1. 1Hospital for 
Special Surgery, United States

Anterior cruciate ligament (ACL) is one of the most common ligament injuries. Es-
timated number of ACL reconstruction surgery performed per year in the United States is 
120,000. In most cases, torn ACL ligament is treated by tendon graft. Re-establishment of 
strong integration between tendon and bone after tendon repair surgery is still challenging. 
Heterogenous populations are involved in tendon-to bone healing processes which follow 
inflammation, proliferation, and repair/ remodeling. An inflammatory reaction at the repair 
site is comprised predominantly of macrophages that transition over time from an M1-like 
‘inflammatory’ to an M2-like ‘wound-healing’ phenotype. The inflammatory response and 
the phenotypic transition of macrophages have been implicated in tendon to bone repair. 
However, the precise profiles of infiltrating cells, and mechanisms by which they regulate 
tissue repair have not been clarified. In this study, we identify the mechanisms how the inter-
actions between immune cells and mesenchymal lineage cells regulate tendon-bone integra-
tion using a recently established ACL reconstruction model in mice. We profiled cell popula-
tions recruited into interface between tendon and bone by multicolor flow cytometry, single 
cell RNA-seq, and genetically modified mice. We found that Lepr-positive stromal cells 
were recruited at surgery sites and surrounded the tendon on 7 days after ACL reconstruc-

tion surgery. We also uncovered two distinct injury-induced macrophage populations which 
were CCR2+ macrophages and CD9+ macrophages, and these macrophages are recruited 
to the surgery site along with Lepr-positive cells. In summary, we found new macrophage 
subpopulations in tendon-bone interface, which may influence the healing between bone and 
tendon. This study might help to understand how immune cells, especially injury-induced 
macrophages, interact with stromal cells and contribute to the healing process between bone 
and tendon.

Disclosures: Lionel Ivashkiv, None

MON-116
Skeletal muscle mitochondrial dysfunction and whole body metabolic 
alterations in the osteogenesis imperfecta murine (oim) model of 
Osteogenesis imperfecta (OI) *Victoria L Gremminger1, Elijah Miranda1, Laura 
C Schulz2, R. Scott Rector 3, Charlotte L Phillips4. 1Department of Biochemistry, 
University of Missouri, Columbia, MO 65211, United States, 2Department of 
Obstertrics, Gynecology, and Women’s Health, University of Missouri, United 
States, 3Departments of Nutrition and Exercise Physiology and Medicine-
GI, University of Missouri; Harry S Truman Memorial VA Hospital , United 
States, 4Departments of Biochemistry and Child Health, University of Missouri, 
Columbia, MO 65211, United States

OI is a heritable connective tissue disorder with an incidence rate of approximately 
1:15,000 births. Roughly 85% of the mutations leading to OI are found in the type I collagen 
genes: Col1a1 and Col1a2. OI can be characterized into four classical types (I-IV) with clin-
ical severity of the disease varying greatly among the different types. Although bone fragility 
is the most common manifestation of the disease, innate muscle weakness is a major concern 
for OI, affecting roughly 80% of OI patients. Recently, severe mitochondrial dysfunction 
has been described in the homozygous osteogenesis imperfecta murine (oim/oim) mouse 
modeling moderately severe human OI type III. This mitochondrial dysfunction was evi-
denced by significant reductions in gastrocnemius mitochondrial respiration rates (35-48% 
of wildtype [WT] mitochondrial respiration rates) and decreased citrate synthase activity. 
Previously, studies involving another mouse model of OI, the Col1a1Jrt/+ mouse, demon-
strated a metabolic phenotype relative to WT mice, including increased energy expenditure. 
While mitochondrial dysfunction has not been studied in patients, metabolic alterations have 
been described, especially cases of hypermetabolism. Because mitochondria play essential 
roles in the metabolism and bioenergetics of the cell, we have begun investigating several 
parameters associated with metabolic health including glucose tolerance, energy expendi-
ture, VO2 consumption, VCO2 production, and respiratory quotient (RQ) in oim/oim mice. 
RQ is defined as the ratio of CO2 expelled to O2 consumed, and can predict the primary fuel 
sources being utilized. Preliminary data in male oim/oim mice suggests that while glucose 
tolerance is not altered, energy expenditure and VO2 consumption are increased whereas the 
RQ is reduced compared to WT mice; this indicates a change in metabolic fuel preference 
has occurred. In addition male oim/oim mice exhibit increased percentages of lean mass and 
reduced percentages of fat mass as well as reduced inguinal and gonadal fat pad weights. 
Furthermore, oim/oim mice do not display changes in food or water uptake during either day 
or night cycles. While further evaluation of these parameters is still required, preliminary 
data suggests that oim/oim mice may exhibit a metabolic phenotype with potential changes 
in metabolic fuel utilization in addition to the previously observed mitochondrial dysfunc-
tion and compromised skeletal muscle force.

Disclosures: Victoria L Gremminger, None

MON-117
Gut Microbiota has Osteoimmunomodulatory Effects on Alveolar Bone 
Independent of the Oral Microbiota *Jessica Hathaway-Schrader1, Joy 
Kirkpatrick2, Amy Warner3, Brooks Swanson3, Matthew Carson3, Caroline 
Westwater3, Sakamuri Reddy3, Chad Novince3. 1Medical University of South 
Carolina , United States, 2Medical University of South Carolina , United States, 
3Medical University of South Carolina, United States

Studies in conventional vs. germfree mice have discerned that commensal microbes 
regulate osteoimmune processes in the healthy skeleton. The collection of microbes coex-
isting at the same place and time form distinct communities known as microbiota (i.e. gut 
microbiota, oral microbiota). Commensal immunomodulatory effects on alveolar bone ho-
meostasis have been attributed to the oral microbiota, yet the impact of the gut microbiota is 
unknown. Segmented filamentous bacteria(SFB) is a commensal gut microbe that potently 
induces TH17/IL17-mediated immunity in the ileum. Purpose was to elucidate SFB-induced 
osteoimmune response effects at systemic and oral skeletal sites. Male C57BL/6T germ-
free(GF) littermates were maintained as GF or monoassociated with SFB at 5Wko; eutha-
nized at 11Wko. uCT assessed alveolar bone loss in maxilla and cortical/trabecular param-
eters in femur. Bone marrow stromal cells(BMSCs) and osteoclast precursors(OCPs) were 
evaluated for intrinsic differences. Serum was assessed via ELISA, and gene expression by 
qRT-PCR. Flow cytometry was performed in lymph nodes(LNs) draining oral and systemic 
circulation, and bone marrow(BM) from mandibles and femurs. SFB colonization in ileum 
was confirmed by 16s rDNA analysis. Ileum Il17 and serum IL17 were elevated in SFB vs. 
GF mice, validating SFB induction of TH17/IL17-mediated immunity. No differences in 
gingival Il17 demonstrates that SFB does not regulate mucosal immunity in the oral cavity. 
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SFB mice had increased alveolar bone loss and decreased femoral bone volume fraction and 
cortical thickness, revealing that SFB drives catabolic effects on the skeleton at oral and sys-
temic sites. OCPs from SFB mice had enhanced osteoclast size and nuclei number. BMSC 
culture supernatants from SFB vs. GF mice promoted osteoclastogenesis in RAW267.4 cells. 
SFB mice had increased dendritic cells(DCs) and pro-B-cells in mandible BM and elevated 
DCs, M1-macrophages, and follicular B-cells in cervical LNs. Paralleling the antigen-pre-
senting cell findings, SFB mice had reduced naïve and increased activated CD4+ T-cells. 
Proinflammatory TH1 and TH17 cells were enhanced in mandible BM and cervical LNs of 
SFB vs. GF mice. SFB colonization of the gut enhances innate and adaptive oral immunity, 
upregulates osteoclastogenesis, and drives systemic and alveolar bone loss. This report in 
SFB-monoassociated mice is the first known study to delineate that commensal gut microbes 
critically regulate alveolar bone homeostasis.

Disclosures: Jessica Hathaway-Schrader, None

MON-118
RANKL-signaling stimulates growth of testicular germ cell tumors *Christine 
Hjorth Andreassen1, Mette Lorenzen1, Martin Blomberg Jensen1, John Erik 
Nielsen2, Anders Juul2. 1Group of Skeletal Mineral and Gonadal Endocrinology, 
University Department of Growth and Reproduction, Rigshospitalet, Faculty 
of Medical and Health Sciences, University of Copenhagen, Blegdamsvej 9, 
DK-2100 Copenhagen, Denmark, Denmark, 2University Department of Growth 
and Reproduction, Rigshospitalet, Faculty of Medical and Health Sciences, 
University of Copenhagen, Blegdamsvej 9, DK-2100 Copenhagen, Denmark, 
Denmark

RANKL-signaling is an essential regulator of bone resorption. RANKL is a transmem-
brane protein expressed on osteoblasts that binds the receptor RANK and stimulates differ-
entiation and activation of osteoclasts. The interaction is inhibited by the soluble decoy re-
ceptor OPG. The pharmacological RANKL-inhibitor Denosumab, an OPG-like molecule, is 
used for treatment of osteoporosis and prevention of skeletal-related events caused by bone 
metastases. In recent years, a link between RANKL-signaling and some types of solid tumors 
has been established. We have found expression of RANKL in the testis and hypothesized 
that RANKL-signaling could be implicated in growth and progression of testicular germ 
cell tumors (TGCTs). TGCTs are the most common type of solid malignant tumors found in 
young men and are classified into two main subtypes; seminomas and non-seminomas. Both 
types originate from a common precursor cell, the germ cell neoplasia in situ (GCNIS) cell, 
an arrested and transformed fetal gonocyte that retains expression of pluripotency factors. 
Here, we investigated RANKL expression in TGCTs and tested the effects of Denosum-
ab and OPG treatment on TGCT-derived cell lines in vitro and in vivo. RANKL, RANK 
and OPG expression were examined using qPCR, Western blot and immunohistochemistry 
in human samples of normal testis, GCNIS and TGCTs. Proliferation and tumor growth 
were determined in the seminoma-derived TCam-2 cell line and the non-seminoma-derived 
NTera-2 cell line treated with OPG or Denosumab in vitro and after xenografting into nude 
mice. Circulating RANKL was measured in TGCT patients with a RANKL-immunoassay. 
We found that RANKL, RANK and OPG are differentially expressed at mRNA and protein 
level in the normal testis, GCNIS and TGCTs with the most pronounced expression in sem-
inomas. Treatment with Denosumab or OPG reduced proliferation of TCam-2 cells in vitro 
while no effect was observed in NTera-2 cells. In accordance, a tumor growth-inhibitory 
effect of RANKL-inhibition was found exclusively in the TCam-2 xenograft model in vivo 
(Fig. 1). Levels of free circulating RANKL were higher in patients with TGCTs compared to 
controls. In conclusion, RANKL is expressed in GCNIS and TGCTs and RANKL-signaling 
may influence growth of seminomas as OPG-treatment reduced tumor growth in vivo. Fu-
ture studies are needed to determine whether RANKL-inhibitors could have growth-inhibi-
tory effects in patients with advanced or cisplatin-resistant testicular cancer.

Disclosures: Christine Hjorth Andreassen, None

MON-119
Defining the Role of ALK3 Over-Expression in Degenerative Disc Disease 
*Addisu Mesfin1, Ayodeji jubril2, Roman Eliseev2. 1University of Rochester 
Center for Musculoskeletal Research, United States, 2Center for Musculoskeletal 
Research, United States

Introduction.Degenerative disc disease (DDD) is a major burden to society. An esti-
mated 80% of the population will be affected with back and neck pain. Bone morphogenetic 
proteins (BMPs) are growth factors and BMP-2 is a potent osteoinductor. To date no group 
has evaluated the role of ALK3 over-expression in the intervertebral disc as a therapeutic 
strategy for DDD. We propose to use the ALK3 to evaluate the role of increased BMP-2 
in DDD.MethodsWe used a tail compression device model to simulate degenerative disc 
disease in the vertebrae of either wildtype or in ALK3 transgenic mice. Pins were placed 
for controls. We used wild type C57B6/J6 mice( n= 23) ALK3/Aggrecan Cre + (n=16 ) 
and ALK3/Aggrecan Cre- (N= 13 ) mice. Two time points were assessed, 4 and 8 wks. 
Their discs were collected, sectioned, and submitted for histology and micro CT to assess 
trabecular bone fraction, cortical bone volume, and cortical thickness.We also examined via 
immunohistochemistry phospho-SMAD-1,-5,-8, BMP-2, and ALK-3. Discs were stained for 
BMP2, phos-SMAD, and ALK3 then quantified by cell counts. Paired t tests and one way 
ANOVA was used to compare groups. P<.05ResultsMicro CT data for C57B6/J6 mice (n=4) 
demonstrated significant differences in trabecular bone fraction between 4 wk unloaded mice 
and 8 wk unloaded mice (p=.0184) as well as a significant difference in 4 wk loaded and 
8 wk loaded mice (p=.0367). One way ANOVA showed a significant difference between 
groups (p=.0236)Micro CT data for CRE- mice (n=3) demonstrated significant differences 
in cortical bone volume and cortical bone thickness between 4wk unloaded and 4wk loaded 
mice p<.0001, p= .0132 respectively. one way ANOVA also showed a significant differ-
ence between groups (p<.0001, p=.0131 respectively).Micro CT data for CRE+ mice (n= 
5) demonstrated significant differences in trabecular bone fraction between 4 wk unloaded 
and loaded mice (p=.0108). Cortical Bone thickness and bone volume failed to show sig-
nificant differences.IHC staining failed to show any significant differences between control 
and compressed mice at 4 and 8 wk timepoints in C57B6/J6, CRE-, or CRE+ Mice by paired 
t test or one way ANOVA for BMP, pSMAD, or ALK3.Discussionmicro CT data suggests 
that over-expression of ALK3 in our aggrecan Cre+ gain of function mice may offer pro-
tective effects in the form of decreased reactive bone formation in compressed cortical bone 
compared to Cre- mice. Decreased reactive bone formation was also seen with the trabecular 
bone fraction in Cre+ mice. This may suggest that upregulation of BMP signaling pathway 
in compressed discs may reduce inflammation and tissue damage.

Disclosures: Addisu Mesfin, None
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MON-120
Using multi-omics to explore the role of gut microbiota in pathogenesis 
of postmenopausal bone health *Xu Lin1, Jie Shen1, Rui Gong1, Jonathan 
Greenbaum2, Kuan-Jui Su2, Hong-Wen Deng2, Hong-Mei Xiao3. 1Department 
of Endocrinology and Metabolism, The Third Affiliated Hospital of Southern 
Medical University, Guangzhou, China, 2Center for Bioinformatics and 
Genomics, School of Public Health and Tropical Medicine, Tulane University, 
New Orleans, LA, USA, United States, 3School of Basic Medical Sciences, 
Central South University, Changsha, 410000, P. R. China, China

Background: Mounting evidence from experimental animal models suggests that there 
is some association between the gut microbiota (GM) and bone metabolism, however, the 
number of studies in humans is still limited. Despite the existence of this relationship, the 
mechanisms through which the GM may regulate bone mineral density (BMD) are not well 
understood and the existence of a potential causal link remains unclear.Methods: We con-
structed a cohort composed of 517 Chinese post-menopausal women. Constrained linear re-
gression based on shotgun sequencing was first performed to identify BMD-related species. 
We then applied multi-variable linear regression based on targeted metabolomics to identify 
BMD-related short chain fatty acids (SCFA), a metabolic byproduct of the GM. Through 
integration of the metagenomics and metabolomics data, we aim to explore the potential reg-
ulatory mechanisms of the GM on human BMD.Results: In total, seven species (including 
Butyrate-producing bacterium SS3/4, Bacteroides intestinalis, Bacteroides vulgatus, Bacte-
roides thetaiotaomicron, Clostridium bolteae, Bacteroides_sp_9_1_42faa, and Bacteroides 
ovatus) were found to be related to BMD of various skeletal sites. One of the microbiota-de-
rived SCFAs, valeric acid, was positively associated with human BMD, while Bacteroides 
vulgatus was negatively associated with valeric acid.Conclusion: Our study provides evi-
dence to support the relationship between GM and BMD in humans. We also considered the 
possibility that the GM might affect human BMD through its SCFA byproducts. Based on 
our findings, Bacteroides vulgatus and valeric acid may represent a novel osteoporosis risk 
factor and treatment target, respectively. These findings could provide important insight for 
osteoporosis treatment and prevention.

Disclosures: Xu Lin, None

MON-121
Bacteriophage-Derived Lysin Combination With Vancomycin Demonstrates 
Superior Antimicrobial Potential in Murine DAIR Model of PJI *Branden 
Sosa1, YingZhen Niu1, Kathleen Turjane1, Kevin Staats1, Vincentius Suhardi1, 
Alberto Carli1, Mathias Bostrom1, Yang Xu1, Vincent Fischetti2. 1Hospital for 
Special Surgery, United States, 2Rockefeller University, United States

Purpose: Periprosthetic joint infection (PJI) is a devastating complication following 
total joint arthroplasty. Methicillin-Susceptible Staphylococcus aureus (MSSA) remains the 
most common organism causing PJI and has been shown to have significant biofilm form-
ing capabilities. The presence of biofilm results in increased antibiotic resistance posing 
a significant challenge in the treatment of PJI. In this study, we explore the efficacy of a 
bacteriophage-derived lysin, PlySs2, against in-vitro biofilm on titanium implant surfaces 
and in an acute in-vivo murine debridement antibiotic implant retention (DAIR) model of 
PJI. Method: In-vitro: Xen 36 MSSA biofilms were grown on 3-D printed Ti-6Al-4V (same 
material used in clinical implants) mouse implants for 24-hours or 5-days. Implants were 
subsequently treated with Vancomycin (1000x MIC), PlySs2 (5x MIC), or positive control 
(TSB) for 4 hours at 37°C. After treatment, implants were washed, sonicated, and plated 
for evaluation of Colony Forming Units (CFUs) overnight. In-vivo: All animal experiment 
protocols were approved by Hospital for Special Surgery animal care and use committee.A 
3-D printed Ti-6Al-4V mouse implant was inserted into the right proximal tibia of 16-week 
female C57BL/6J mice (n=21). After watertight closure of the joint capsule, an intra-artic-
ular injection was administered to deliver 1x104 CFU of Xen36 MSSA to model intraoper-
ative contamination. The infection was permitted to progress for 5 days. On day 5 the mice 
were separated into three groups (n=7/group): (1) no further surgical intervention (control 
group), (2) irrigation and debridement (I&D) with saline, (3) I&D with 2mg/mL PlySs2. No 
implant-exchange was performed to mimic a debridement, antibiotic, and implant retention 
(DAIR) therapeutic strategy. Of the mice that underwent DAIR half (n=7) were irrigated 
with saline and half (n=7) were irrigated with 2mg/mL PlySs2. All mice were given Vanco-
mycin 110mg/kg SQ Q12 from Day 5-10 and the lysin treated group was also given PlySs2 
2.5mg/kg IP QD from Day 5-10. All mice were sacrificed at Day 10 and analyzed for tissue 
CFU counts and implant CFU counts. Results: The in-vitro biofilm assay confirmed the 
ability of PlySs2 to significantly reduce CFU counts on the surface of the tibial implant. 
Vancomycin, on the other hand, was unable to reduce CFU counts. The addition of lysin to 
Vancomycin treated mice demonstrates the ability to reduce bacterial load in the peripros-
thetic tissue and implant. Conclusion: PlySs2 5x MIC exhibits superior anti-microbial effect 
compared to Vancomycin on implants with 24 hour and 5 day biofilm maturities. The addi-
tion of PlySs2 to Vancomycin treatment of an acute established PJI demonstrates reduced 
tissue CFU and implants CFU.

Disclosures: Branden Sosa, None

MON-122
Changes in spinal bone density, back muscle size and visceral fat and their 
interaction following an 18-month multi-component exercise program in 
older men *Anne-Frédérique Turcotte1, Sonja Kukuljan2, Claudia Gagnon3, 
Caryl Nowson4, Robin M Daly4. 1CHU de Québec-Université Laval, Canada, 
2Institute for Physical Activity and Nutrition, Deakin University , Australia, 
3CHU de Québec - Université Laval, Canada, 4Institute for Physical Activity and 
Nutrition, Deakin University, Australia

Exercise is promoted as an effective approach to simultaneously improve BMD and 
muscle mass and reduce fat mass in older adults. Given that muscle and bone are biome-
chanically linked, it is often assumed that any changes in muscle will lead to correspond-
ing changes in bone. However, few interventions have evaluated whether exercise-induced 
gains in muscle mass or cross-sectional area (CSA) in older adults are positively associated 
with changes in bone. It is also unknown whether exercise-induced losses in fat, partic-
ularly excess visceral adipose tissue (VAT) which is reportedly detrimental to bone, also 
has beneficial effects on bone. In an 18-month RCT in older men, we previously found 
that a multi-component exercise program including progressive resistance training (PRT) 
was effective for improving lumbar spine (LS) trabecular volumetric BMD (net 2.2% 
gain). Therefore, in a secondary analysis, this study aimed to: 1) investigate whether the 
multi-component exercise program improved back muscle (psoas and erector spinae) CSA 
and reduced VAT, and 2) if any exercise-related changes in back muscle CSA and/or VAT 
were associated with changes in LS trabecular vBMD. Men (n=180) aged 61+/-7 years were 
randomized to exercise or no-exercise. The exercise consisted of high-intensity PRT (60-
85% max) with weight-bearing impact exercise performed 3 d/wk for 18 months. QCT was 
used to assess L1-L3 vBMD, back muscle and VAT CSA. Relative to no-exercise, exercise 
resulted in a 2.6% (P<0.01) net gain in back muscle CSA, with a trend towards a reduction 
in VAT (-1.9%, P=0.09). However, in both groups the changes in LS trabecular vBMD were 
positively associated with changes in back muscle CSA (r=0.33 to 0.46, P<0.01) and nega-
tively with changes in VAT (r=-0.24 to -0.27, P<0.05). Further analysis revealed that there 
were no group differences in the slopes for the muscle-bone or VAT-bone changes. Pooling 
the data for both groups, multiple regression analysis revealed that both back muscle CSA 
and VAT were significant independent predictors (P<0.01) of the change in LS trabecular 
vBMD, explaining 21% of the variance. In conclusion, this study indicates that an 18-month 
multi-component exercise program in older men has beneficial effects on spinal trabecular 
BMD, back muscle size and to a lesser extent visceral fat, and that any improvements in 
muscle and visceral fat were associated with the changes in spinal BMD, but this was inde-
pendent of the exercise intervention.

Disclosures: Anne-Frédérique Turcotte, None

MON-123
Muscle Lamin A/C suppresses osteoclastogenesis by inhibiting muscle IL-6 
expression *Lei Xiong1, Hao-han Guo1, Jin-Xiu Pan1, Lin Mei1, Wen-Cheng 
Xiong1, Kai Zhao2, Yu Cao2, Xiao Yang2. 1Department of Neuroscience, Case 
Western Reserve University, United States, 2Augusta University, United States

Sarcopenia and osteoporosis are often present in same patients or aged populations. It 
is unclear whether both conditions are linked or one condition precedes the other. Recently, 
Hutchinson-Gilford progeria syndrome (HGPS), a disease of accelerated aging with osteo-
porosis, has been linked to mutations in the gene encoding for the nuclear lamina protein 
lamin A/C, but the underlying mechanism(s) remains largely unclear. Here we provide ev-
idence that loss of lamin A/C in muscles, but not osteoblast-lineage cells, resulted in oste-
oporotic deficit, which was associated with elevated bone resorption. OB/OC co-cultures 
with the conditioned medium (CM) from lamin A/C-deficient muscle cells showed increased 
osteoclast differentiation. Antibody array screening analysis of potential components in the 
CMs identified IL-6, whose expression is marked upregulated in lamin A/C mutant muscles. 
Inhibition of IL-6 by both blocking antibody and genetic knocking down or knocking-out 
in co-cultures and in LmnaHSA-cko mice diminished the increased osteoclastogenesis and 
trabecular bone-loss deficits. Taken together, these results suggest a critical role for muscle 
lamin A/C to regulate IL-6 expression and osteoclastogenesis, revealing a mechanism un-
derlying the cross talk between muscle and bone, and implicating that osteoporosis may be 
a result of sarcopenia.

Disclosures: Lei Xiong, None

MON-132
STAT3 cooperates with MSX1 to drive osteoblast differentiation and 
regulates skeletal development of AD-HIES patients *Qinggang Dai1, Siru 
Zhou1, Yiling Yang1, Xinyi Gong1, Peng Zhang1, Lingyong Jiang1. 1Ninth 
People’s Hospital, Shanghai Jiaotong University School of Medicine, China

Autosomal dominant hyper IgE syndrome (AD-HIES) is a rare syndrome of immuni-
ty and connective tissue caused by dominant-negative mutations in signal transducer and 
activator of transcription (STAT3). Clinical data of AD-HIES patients exhibited skeletal 
developmental deformity including craniofacial deformity and bone fragility. However, the 
contribution of STAT3 to skeletal metabolism remains to be elucidated as the mechanism of 
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craniofacial developmental malformation are unknown. Here we reported that deletion of 
STAT3 in MSCs and preosteoblasts, but not in osteoclasts, induced bone deformity in mice 
including craniofacial malformation, bone fragility and osteoporosis similar to the skele-
tal clinical manifestation of AD-HIES. Stat3Osx mice reduced bone formation in vivo and 
impaired osteoblast differentiation in vitro. RNA sequence showed downregulated genes 
of Stat3Osx mice were enriched for associations with bone development and ossification. 
Deletion of STAT3 impaired expression of Distal-less homeobox (DLX5) and overexpres-
sion of DLX5 promoted osteoblast differentiation of Stat3Osx BMSCs. Mechanistic analysis 
revealed that STAT3 cooperates with MSX1 to regulate DLX5 expression to drive osteoblast 
differentiation. Taken together, our study demonstrated that inactivation of STAT3 may lead 
to craniofacial deformity of AD-HIES patients though impairing osteoblast differentiation.

Disclosures: Qinggang Dai, None

MON-133
Reverse Phase Protein Array Reveals Differential Basal and Adaptive 
Protein Expression Profiles in BMSCs Cultured in Normoxic vs. Chronic 
Physiologically Relevant Bone Marrow Low Oxygen Conditions *Ahmed 
Elmansi1, Dmitry Knodrikov1, Nada Eisa1, William Hill1, Brian Volkman2, 
Carlos Isales3, Sadanand Fulzele3, Mark Hamrick4, Meghan McGee-Lawrence4, 
Jie Chen5. 1Department of Pathology and Laboratory Medicine, Medical 
University of South Carolina, United States, 2Biochemistry Department, Medical 
College of Wisconsin, Milwaukee, WI 53226, United States, 3Department of 
Orthopaedic Surgery, Medical College of Georgia, Augusta University, Augusta, 
GA 30912, United States, 4Cellular Biology and Anatomy, Medical College of 
Georgia, Augusta University, Augusta, GA 30912, United States, 5Department 
of Population Health Science: Biostats & Data Science, Medical College of 
Georgia, United States

Bone regeneration is a complex process that encompasses a multitude of interacting 
factors. One of the major factors that affect cellular behavior is O2 level. For example, stud-
ies have shown that digit tip bone regeneration requires different levels of O2 at different 
stages of the regenerative process. Other data have shown that in both cardiac and bone 
regeneration, a microenvironment tissue-specific hypoxic event is essential for inducing 
angiogenesis and activating stem cells during the tissue’s regenerative response. However, 
most of the experimental data available in literature is produced in normoxic (room air O2) 
conditions. Here, we are investigating how maintaining BMSCs at low O2 tension modu-
lates both their basal state as well as their response to different stimuli.We isolated BMSCs 
from 3, 6, 18, and 24 months old mice, then cultured and passaged those BMSCs at both 
3% O2 (physiological tissue O2 tension) and 20.9% O2 (normal cell culture O2 tension). 
Utilizing reverse phase protein array (RPPA), we found that BMSCs growing at 3% O2 
possessed a significantly different protein expression profile from those growing at standard 
cell culture conditions. Protein expression levels of MCT4, a lactate transporter that goes 
up during adipogenesis, and HSP27, a chaperone and modulator of cytoskeletal remodel-
ing, were significantly upregulated, while C-Raf, a part of ERK1/2 pathway, and PAICS, 
an enzyme involved in nucleotide biosynthesis, were significantly downregulated in 3% O2 
conditions. Also, Protein phosphorylation levels of PKC, P90RSK, and MAPK were signifi-
cantly upregulated while those of FAK, Src, and AMPKα were significantly downregulated.
BMSCs in 3% and 20.9% O2 tensions also showed a completely different subset of affected 
proteins when treated with CXCL12 for 30 minutes. At 3% O2, PTEN was significantly 
upregulated while PI3K-p110-b and PKC-delta-pS664 were significantly downregulated. 
At 20.9% O2, BMSCs showed significant downregulation in PI3K-p85.More studies for 
BMSCs behavior at different O2 levels are needed, as studying the stem cell’s response to 
different cues in conditions similar to their in vivo environment is essential to understanding 
how to guide them towards a specific regenerative fate. Also, studying BMSCs in relatively 
high O2 conditions, unlike the ones they are usually embedded in physiologically, will lead 
to varying and less reproducible translational results when taking the studies from in vitro 
to in vivo level.

Disclosures: Ahmed Elmansi, None

MON-134
Sclerostin Antibody Treatment Rescues Negative Effects of Rosiglitazone 
on the Bone Marrow Niche *Michaela Reagan1, Heather Fairfield1, Carolyne 
Falank1, Samantha Costa1, Anastasia D’Amico1, Mariah Farrell1, Dominic 
Bowers2. 1Maine Medical Center Research Institute, United States, 2Mereo 
Biopharma Group, United Kingdom

Diabetic patients have poor bone health and an increased risk of fracture compared 
to non-diabetic patients. In addition to diabetic patients’ abnormalities in osteogenesis and 
endocrine signaling, anti-diabetes drugs commonly prescribed to patients (e.g. thiazolidine-
diones, which include rosiglitazone (RSG)) may also contribute to their high fracture risk 
and decreased bone mass. Finding a way to mitigate anti-bone effects of these therapeutics 
may lead to a better quality of life for these patients.In this study, we hypothesized that 
RSG would increase bone marrow adipose tissue (BMAT) and be detrimental to bone, and 
that the addition of anti-sclerostin antibody would reverse these effects in mice. Female 
SCID-Beige mice aged ~6 weeks old were fed either a RSG-supplemented diet or control 

diet for 4 weeks and then euthanized and analyzed to confirm that RSG induced increases 
in BMAT and decreases in bone volume measurements. Once this was established, a second 
experiment was performed where a new cohort of mice were fed a RSG- or control diet for 
4 weeks with or without anti-sclerostin antibodies (SOST Ab), and then put onto a control 
diet with or without SOST Ab for a further 6 weeks to test the ability for SOST Ab to limit 
or reverse the effects of a 4 week RSG-treatment. Mice were analyzed via qNMR, piximus, 
static and dynamic bone histomorphometry, glucose tolerance testing, μCT of long bones, 
and osmium tetroxide μCT of long bones for BMAT analysis. RSG significantly decreased 
bone mineral density (p<0.01) and bone mineral content (p<0.01) by piximus analysis, and 
decreased bone volume fraction (p<0.01) by femoral histomorphometry. RSG also signifi-
cantly reduced osteoblast (p<0.001), osteocyte (p<0.01), and osteoclast (p<0.01) numbers, 
representing decreased bone turnover, and significantly increased BMAT (adipose volume 
per total volume, p<0.001). SOST Ab treatment significantly improved bone volume, trabec-
ular number, cortical thickness, osteoblast number, mineralizing surface per bone surface, 
and trabecular number (Fig 1A) in long bones of control and RSG-treated mice. SOST-Ab 
also rescued the elevated BMAT phenotype induced by RSG (Fig 1B) in the femur. Overall, 
these novel data suggest that sclerostin antibodies rescue the negative effects of RSG on 
bone and BMAT, suggesting that anti-sclerostin therapy may be a possible novel osteoana-
bolic therapeutic strategy for diabetic patients who are prescribed thiazolidinediones.

Disclosures: Michaela Reagan, Mereo Bioparma, Grant/Research Support

MON-161
Characterization of T Cell Suppression in the Bone Microenvironment for 
the Immunotherapy of Bone Metastases *Danna Arellano-Rodriguez1, Florian 
Drescher1, Samanta Jiménez-Flores1, Patricia Juarez1, Pierrick Fournier1, Felipe 
Olvera-Rodriguez2. 1Biomedical Innovation Department, CICESE, Mexico, 
2Instituto de Biotecnología, UNAM, Mexico

Immunotherapy is very promising for the treatment of cancer although its efficacy var-
ies among patients. Despite that, the efficacy of immunotherapy has not been tested for 
bone metastases, and it is unclear what would be the effect of the bone microenvironment 
on T cells. We previously showed that T cells increase osteoclasts and bone metastases of 
4T1 breast cancer cells (BCa) in mice. However, activated T cells can suppress osteoclas-
togenesis ex vivo. Thus, we aim to identify how to activate T cells in vivo and inhibit bone 
metastases.Using flow cytometry, we found that only 5% of T cells in bone metastases ex-
pressed the activation marker CD69. Culturing T cells from bone metastases ex vivo with 
the activators ConA or anti-CD3/CD28 failed to increase the expression of CD69, unlike T 
cells from spleen, suggesting the presence of suppressive factors in the bone marrow.We 
also found there is an increase of macrophages (CD11b+F4/80+), as well as of myeloid-de-
rived suppressor cells, polymorphonuclear (PMN-MDSC, CD11b+Ly6G+) and monocytic 
(M-MDSC, CD11b+Ly6C+). All these cells were DCFDA+ suggesting the production of 
ROS or NO that can suppress T cells. The PDE5 inhibitor, Sildenafil can inhibit MDSC 
(Serafini et al. JEM. 2016). However, treatment of mice with Sildenafil alone or in combina-
tion with zoledronate did not decrease or improve the inhibition of 4T1 bone metastases. We 
sought other therapeutic targets such as expression of immune checkpoints. Although only 
~27% of T cells in 4T1 bone metastases were CTLA-4+, >70% were PD-1+. Interestingly, 
~80% of M-MDSC were PD-L1+ and could trigger the suppression of T cells in bone.To 
determine whether these effects are specific to 4T1 BCa cells, we used a 2nd syngeneic 
model where RM-1 prostate cancer cells were inoculated in the tibia of C57BL/6 mice. 
Unlike 4T1 bone metastases, RM-1 cells did not increase the number of macrophages or 
MDSC in the bone marrow, and T cell depletion using anti-CD4 and anti-CD8 antibodies did 
not reduce the osteolysis on x-ray. T cells in the bone marrow did not appear to be activated 
(~10% CD69+) and did not express either CTLA-4 (<18%) or PD-1 (<35%), unlike 4T1.The 
immune response against cancer and the efficiency of immunotherapy vary among patients. 
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Our results suggest that the same variation is to be expected in bone metastases. However, 
the expression of PD-L1 and PD-1 could be used as inclusion criteria to treat bone metastasis 
patients with immune checkpoint inhibitors.

Disclosures: Danna Arellano-Rodriguez, None

MON-162
Human Breast Cancer Cell Lines Inhibit Osteoblast Mineralization *Rajiv 
Kumar1, Taylor Berent1. 1Mayo Clinic, United States

Human breast cancer frequently metastasizes to bone and is responsible for skeletal 
related events including pain, demineralization and fractures. The mediators of bone loss in 
breast cancer are unknown. Knowledge about the chemical identity of mediators of bone loss 
in breast cancer is of interest as such information could result in the design of specific inhib-
itors that could mitigate bone loss. To gain information about mediators of skeletal related 
events in breast cancer we tested human breast cancer cell lines for their ability to inhibit 
bone mineralization in cultured osteoblasts. We tested MCF-7 (ER +ve, PR -ve, ERRB2 am-
plification –ve, Tp53 mutation –ve), MDA-MB-231 (ER -ve, PR -ve, ERRB2 amplification 
–ve, Tp53 mutation +ve), SkBr3 (ER -ve, PR -ve, ERRB2 amplification –ve, Tp53 mutation 
+ve) and T-47D (ER +ve, PR -ve, ERRB2 amplification –ve, Tp53 mutation +ve) all of 
which were derived from metastases of invasive ductal carcinomas for their capacity to in-
hibit osteoblast differentiation and mineralization.Conditioned medium (CM) from MCF-7, 
MDA-MB-231, SkBr3 and T-47D cells was added to MC3T3 osteoblasts that were induced 
to differentiate and mineralize with ascorbic acid, dexamethasone and beta-glycerophos-
phate for 7 or 14 days. CM LLC1 cells and non-conditioned medium were used as controls. 
Alkaline phosphatase activity was assayed at 7 days and bone mineralization was assessed 
using the Lonza OsteoMark assay system at 14 days. As shown in the left panel, only MDA-
MB-231 cell inhibited alkaline phosphatase expression. LLC1 and NCM inhibited or did not 
inhibit alkaline phosphatase induction. In contrast, as shown in the right panel, all cell lines 
inhibited mineralization.Conclusion: Conditioned medium from human breast cancer cell 
lines inhibits bone mineralization in MC3T3 cultured osteoblasts. This system is potentially 
useful for the isolation of factors inhibiting bone mineralization and contributing to skeletal 
related events in breast cancer.

Disclosures: Rajiv Kumar, None

MON-163
Castration Determines the Efficacy of ETAR Blockade In a Mouse Model 
of Prostate Cancer Bone Metastasis *Moon Henry1, Katrina Clines1, Mark 
Cooks1, Charlotte Cialek1, Marian Esvelt1, Gregory Clines1. 1University of 
Michigan, United States

Bone metastasis is a painful complication of advanced prostate cancer associated with 
significant morbidity. Endothelin-1 (ET-1) is a tumor-secreted factor that plays a central 
role in the osteosclerotic response of prostate cancer metastatic to bone. Antagonists that 
block the activation of the endothelin A receptor (ETAR), located on osteoblasts, reduce 
osteoblastic bone lesions in animal models of bone metastasis. However, ETAR antagonists 
demonstrated limited efficacy in clinical trials of men with advanced prostate cancer who 
also received standard androgen deprivation therapy (ADT—GnRH antagonist/agonist or 
castration). Previous data from our group suggested that in a mouse model, ETAR antago-
nists might only be efficacious when androgen signaling in the osteoblast is lowered beyond 
the ability of standard ADT. This notion was tested in a mouse model of prostate cancer bone 
metastasis. Castrated and sham-operated male athymic nude mice underwent intracardiac 
inoculation of the ARCaPM androgen-repressed prostate cancer cell line. The mice were 
then either treated with the ETAR antagonist zibotentan or a vehicle control to generate 
four experimental groups: vehicle+sham (Veh+Sham), vehicle+castrate (Veh+Castr), zibo-
tentan+sham (Zibo+Sham), and zibotentan+castrate (Zibo+Castr). Mice were monitored 
radiographically for the development of skeletal lesions until the end of the experiment at 
152 days. The Zibo+Castr group had significantly longer survival compared to the Zibo+Sh-
am (p=0.0045) and Veh+Castr (p=0.0050) groups. The Zibo+Sham group demonstrated the 

shortest survival. A single incidental skeletal lesion was identified in one mouse, resulting 
in 11/12 mice remaining tumor-free in the Zibo+Castr group. This is compared to only 3/12 
mice in the Zibo+Sham group that remained tumor-free. This result is consistent with a 
model that ETAR blockade unleashes additional osteoblast androgen signaling and thus pro-
motes prostate cancer growth. Survival and skeletal lesions of the Veh+Sham and Veh+Castr 
groups were intermediate compared to the zibotentan-treated groups. We report a complex 
interaction between ETAR and androgen signaling whereby ETAR blockade was most effi-
cacious when combined with complete androgen deprivation. Thus, more effective andro-
gen-targeted therapies using modern agents such as abiraterone acetate and enzalutamide, 
rather than standard ADT may be required to minimize prostate cancer growth in men when 
combined with ETAR blockade.

Disclosures: Moon Henry, None

MON-164
IL-11 is Indispensable in Promoting Breast Cancer Metastasis Induced 
Osteolysis via Activation of Osteoclastogenesis Independently of RANKL 
*Ce Dou1, Shiwu Dong2. 1Johns Hopkins University, Department of Orthopedic 
Surgery, United States, 2Third Military Medical University, China

A variety of osteolytic factors have been identified from breast cancer cells leading 
to osteolysis, but less is known about which factor plays an essential role in the initiation 
process prior to the overt vicious osteolytic cycle. Here, we present in vitro and in vivo 
evidences to clarify the role of interleukin-11 (IL-11) as an essential contributor to breast 
cancer bone metastasis mediated osteolysis. Animal studies showed that bone specific 
metastatic BoM-1833 cells induce earlier onset of osteolysis and faster tumor growth com-
pared with MCF7 and parental MDA-MB-231 cells in BALB/c-nu/nu nude mice. IL-11 
was further screened and identified as the indispensable factor secreted by BoM-1833 cells 
inducing osteoclastogenesis independently of receptor activator of nuclear factor κB ligand 
(RANKL). Mechanistic investigation revealed that the JAK1/STAT3 signaling pathway as a 
downstream effector of IL-11, STAT3 activation further induces the expression of c-Myc, a 
necessary factor required for osteoclastogenesis. By inhibiting STAT3 phosphorylation, AG-
490 was shown effective in reducing osteolysis and tumor growth in the metastatic niche. 
Overall, our results revealed the essential role and the underlying molecular mechanism of 
IL-11 in breast cancer bone metastasis mediated osteolysis. STAT3 targeting through AG-
490 is a potential therapeutic strategy for mitigating osteolysis and tumor growth of bone 
metastatic breast cancer.

Disclosures: Ce Dou, None

MON-165
Unlocking Molecular Signatures of Osteosarcoma Subtypes using Trp53 
mutated mouse models *Fang Fang1, Haydee M. Torres1, Ashley Vancleave1, 
Jianning Tao1. 1Sanford Research, United States

Mutations in the tumor suppressor p53 occur in varied human cancers, including os-
teosarcoma (OS), the most common primary malignancy of bone in adolescents and young 
adults. Limited understanding of OS subtype signatures leads to identical treatments that 
could be a cause for stagnant OS patient outcomes for four decades. From embryogenesis to 
adult homeostasis, the bone forming osteoblasts (OBs) are derived from mesenchymal stem 
cells, which differentiate into OB progenitors and then mature OBs for bone formation and 
remodeling.. .P53 loss of function (LOF) in osteoblastic lineage cells leads to OS with or 
without synergistic driver mutations. However, whether p53 LOF alone is able to transform 
mature osteoblast into OS is unknown, as well as the common and individual p53 LOF OS 
subtype signatures are largely unknown. For this purpose, p53 f/f mice, where Exons 2-10 
are flanked by loxP sites, were crossed with transgenics expressing the Cre recombinase 
under the control of the Prx1 derived enhancer (Prx), Osterix (Osx) or Osteocalcin (Oc) 
promoters in order to transform mesenchymal cells, OB progenitors and mature OBs, re-
spectively. All of the Trp53Oc-mice spontaneously developed clinically manifested tumors 
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between the ages of 8 to 12 months with 100% penetrance. Examination of the mice by 
autopsy, X-ray imaging, microscopic computed tomography (μCT), ink injection for lung 
metastasis detection and H&E staining confirmed that the Trp53Oc-mice had monostotic 
or polyostotic bone tumors at all sites known to be affected in the human disease, including 
both long bones and flat bones with lung metastasis. Systematic imaging and histological 
comparison of PrxOS, OsxOS and OcOS suggests that p53 deletion at later stages of osteo-
blast lineage may lead to a more differentiated type of OS. Primary tumor cells derived from 
OcOS tended to differentiate into osteoblasts under OB differentiation medium, implicating 
a return to the OS cell of origin or tumor initiating cell (TIC). Transcriptome profile anal-
yses in three OS types revealed 11 core cancer pathways that are common, including p53 
signaling, Wnt/ß-catenin Signaling and PI3K/AKT Signaling. These pathway signatures are 
similar to those found in human OS. We also found that each subtype also bears specific 
signaling pathways, which may make customized diagnostics and treatment for a specific 
subtype possible. Taken together, our results revealed that p53 LOF could transform mature 
OB into OS, which displayed a fully differentiated type. Although all Trp53OS are common-
ly identified in histological observation as a well-defined clinical entity, our studies provide 
useful insights for more precise and effective OS treatment, as the OS cell of origin results 
in cancer subtype-specific signatures.

Disclosures: Fang Fang, None

MON-166
The driver landscape of osteosarcoma metastasis *Darrell Green1, William 
Fraser1. 1University of East Anglia, United Kingdom

Osteosarcoma, an aggressive form of bone cancer with primitive osteoblast lineage, is 
the third most common cancer diagnosed in patients 0-19 y. Osteosarcoma typically arises 
in the metaphysis of a long bone, most commonly around the knee. A major driver mutation 
for osteosarcoma is a 10 kb biallelic rearrangement of tumour protein p53 (TP53) intron 1 
that predisposes cells to chromothripsis based transformation. Survival rates are poor with 
almost two thirds of patients having incurable disease due to chemoresistance and high pro-
pensity for lung metastasis. There has been no new effective treatment for osteosarcoma 
since the introduction of non-specific combination chemotherapy in the late 1970s. To ad-
vance understanding and future treatment of osteosarcoma, the molecular picture that under-
pins drug resistance and spread requires new analysis. Accumulating evidence suggest that 
metastatic dissemination occurs early during tumour formation. Cells from incipient, low 
density lesions display more stemness and metastatic tendency than cells from advanced, 
high density tumours. Circulating tumour cells (CTCs) mediate the latent stage between hid-
den cancer seeding and evident metastasis. We define the RNA driver landscape in 57 cases 
comprising primary tumours, CTCs and metastatic lesions. We find recurrent Hh, FGFR and 
IGF signalling in primary tumours. We find enrichment for oxidative phosphorylation, Fe+ 
and Ca+ signalling in CTCs. These are all clinically actionable biological targets for treating 
osteosarcoma at several stages of progression. The first use of a drug to target these identified 
pathways, likely a re-purposing of other cancer drugs, in osteosarcoma will be the first new 
effective therapy in 40 years. We also characterise the discovery of a processed pseudogene 
transcript that was the second most enriched transcript in CTCs. Bioinformatics reveals the 
transcript has a stable secondary structure, several microRNA and RNA binding protein 
motifs plus strong non-coding capability. Preliminary cell based data show knock down of 
the transcript inhibits osteosarcoma cell migration.

Disclosures: Darrell Green, None

MON-167
Syngeneic bone metastasis models for testing efficacy of novel therapies 
*Tiina E Kähkönen1, Mari I Suominen1, Jenni HE Mäki-Jouppila1, Jussi M 
Halleen1, Jenni Bernoulli1, Arne Scholz2. 1Pharmatest Services, Finland, 2Bayer 
AG, Germany

Bone metastases count 30-70% of metastases in breast, lung and bladder cancer, and 
80% of multiple myeloma patients have bone disease. Despite recent progress in cancer 
treatment, bone metastases still remain incurable. In this study we established and validated 
syngeneic mouse models with a focus on bone metastasis.Mouse breast cancer (4T1-GFP, 
intracardially) and multiple myeloma (5TGM1, into tail vein) cells were inoculated into 
immunocompetent Balb/c or C57BL/Ka mice, respectively. The mice were treated with 100 
mg/kg of cyclophosphamide or 0.1 mg/kg of zoledronic acid in the 4T1 model, and with 1 
mg/kg of bortezomib in the 5TGM1 model. In the 4T1 model, tumor burden was assessed 
by ex vivo GFP imaging and in the 5TGM1 model by measuring serum IgG2b paraprotein 
levels. Mouse bladder (MBT-2) and lung (KLN-205) cancer cells were inoculated into tibia 
bone marrow of CH3 or DBA mice, respectively. The effect of anti-PD-1 treatment (200 µg/
dose) was evaluated in the MBT-2 model. Tumor-induced changes in bone were followed by 
X-ray imaging in all models. Hind limbs were analyzed by histology and immunohistochem-
istry for tumor-infiltrating lymphocytes (TILs).4T1 tumors produced osteolytic bone lesions 
within 13 days from inoculation. About 50% of the mice developed metastases in lungs, 
ovaries, kidneys and/or adrenal glands. Cyclophosphamide decreased tumor burden and the 
area of osteolytic bone lesions. Zoledronic acid decreased the osteolytic lesion area but had 
no effect on tumor burden. Low number or no TILs were observed. 5TGM1 tumors induced 
osteolytic lesions and the study was ended at day 35. Metastases in ovaries, kidneys and/or 
adrenal glands were observed in about 30% of the mice. Bortezomib decreased serum para-
protein levels. Moderate number of CD3+ TILs were observed in the tumors. Cachexia and 

paraplegia were occasionally observed. MBT-2 and KLN-205 tumors induced large osteo-
lytic lesions within 25 days, and in the KLN-205 model also lung metastases were observed. 
Anti-PD-1 treatment decreased osteolytic tumor area in the MBT-2 model. Moderate number 
of CD3+ and low number of CD4+ and CD8+ TILs were observed in the tumors growing in 
bone or in lung metastases.A high incidence of bone metastases was observed in all models. 
The use of systemic models allows studying the effects of test compounds for prevention or 
treatment of metastases. Intratibial models can be used when the primary interest is in tumor 
growth in bone microenvironment.

Disclosures: Tiina E Kähkönen, None

MON-168
Targeting Gli2 to Circumvent Anti-EGFR Therapeutic Resistance in Oral 
Squamous Cell Carcinoma *Kristin Kwakwa1, Shellese Cannonier1, Joseph 
Vanderburgh1, Mathilde Granke1, Kennady Bullock1, Jeffry Nyman1, Craig 
Duvall1, Scott Guelcher1, Julie Rhoades (Sterling)1. 1Vanderbilt University, 
United States

Oral squamous cell carcinoma (OSCC) accounts for over 90% of head and neck ma-
lignancies. At diagnosis, the majority of patients have advanced stage disease where tumors 
have invaded into the mandible, thereby predicting poor prognosis (5-year survival rate <= 
20%). Although epidermal growth factor receptor (EGFR) is highly expressed in OSCC and 
has been implicated in promoting mandibular invasion, patients often develop resistance 
to anti-EGFR therapies. Therefore, new therapeutic targets are needed in order to improve 
patient quality of life and increase survival. Our group has recently demonstrated that EGFR 
signaling modulates expression of the Hedgehog transcription factor Gli2 which regulates 
the osteolytic factor parathyroid hormone-related protein (PTHrP) in OSCC cells (SCC4, 
HSC3, CAL27). As expected, inhibition of EGFR activation using the tyrosine kinase in-
hibitor erlotinib (5 μM) significantly decreased Gli2 and PTHrP expression in non-resistant 
OSCC cells but not in erlotinib-resistant CAL27 cells. Thus, we hypothesized that targeting 
Gli2 would circumvent acquired resistance to anti-EGFR therapies and significantly reduce 
osteolytic bone destruction induced by OSCC. Treatment with the Gli-antagonist GANT58 
(10 μM) decreased Gli2 and PTHrP expression in both non-resistant and resistant OSCC 
cells in vitro. To elucidate whether pharmacological inhibition of Gli2 blocks OSCC-in-
duced bone destruction, we utilized a semi-orthotopic mouse model of mandibular invasion 
(tumors were injected into the masseter muscle) and locally delivered GANT58 encapsu-
lated within polymeric microparticles (GANT58-MPs). GANT58-MP treatment (5 mg/kg) 
significantly decreased PTHrP expression (p < 0.05) and osteoclast number (p < 0.01) in 
tumor-bearing mice as assessed by immunohistochemistry. Furthermore, treatment with 
GANT58-MPs significantly decreased bone lesion area (p < 0.05) and increased trabecular 
bone volume (p < 0.05) compared to control treated (empty-MPs) tumor-bearing mice as 
measured by radiography and micro-computed tomography respectively. Taken together, 
these data suggest that Gli-inhibition may be more effective at treating patients with bony-in-
vasive OSCC regardless of their EGFR-resistance status. In particular, GANT58-MPs may 
be a potential therapeutic strategy to reduce bone destruction in OSCC patients.

Disclosures: Kristin Kwakwa, None

MON-169
Mesenchymal stem cells educated by cancer-cell secreted extracellular 
vesicles support breast cancer cell survival and immune surveillance *Xing 
Li1, Xiaojin Guo1, Lei Zhang1, Jin Cao1, Xiao Zhang1, Zhiyu Wang1. 1The 4th 
Hospital of Hebei Medical University, China

Breast cancer bone metastasis increases the risk of fracture and death during long-term 
bed rest post fracture. Breast cancer cells (BCCs) preferentially metastasize to bone; how-
ever, it remains largely unknown how bone cells facilitate the initiation of metastasis. To 
study it, protein microarray was performed to analyze serum from breast cancer patients 
with newly-diagnosed bone metastasis (NDBM) and free of bone metastasis (FBM). The 
results showed that NDBM patients had significantly higher serum IL-4 and osteopontin lev-
els, but lower CCL24, MIP1β/CCL4 and osteoprotegerin (OPG) levels than FBM patients 
(p<0.05; n=3). To investigate if mesenchymal stromal cells (MSCs) involved in metastasis 
initiation, extracellular vesicles (EVs) from MDA231 BCCs were harvested to treat human 
bone marrow-derived MSCs (hMSCs). Interestingly, upon EVs treatment, mRNA levels of 
Il-4 and the Rankl/Opg ratio was significantly higher, but of Ccl4 was lower in hMSCs 
than vehicle-treated cells. 44+/-6% MSCs are RANKL+ in mouse bone marrow, indicating 
that BBCs might stimulate RANKL expression over its decoy receptor, OPG, by MSCs to 
supported BCCs at certain extent. Transcription level of RANK, the receptor of RANKL, 
was higher by 7-fold in MDA231 cells than MCF10A cells, a non-bone metastatic BCC 
line. RANKL stimulated NF-κB nuclear translocation, Il-4 gene transcription by 15-fold 
and IL-4 protein production (8.3+/-1.2 vs. 4.1+/-0.9 pg/ml in vehicle), and also increased 
protein expression of oncogene B cell-specific moloney murine leukemia virus integration 
site 1 (BMI-1), cellular inhibitor of apoptosis (cIAP), and nuclear factor of activated T cells 
1 (NFATC1) in MDA231 cells. It is known that IL-4 positively regulates myeloid-derived 
suppressor cell (MDSC) development, and CCL4 recruits cytotoxic T lymphocytes (CTLs). 
Thus, our findings that BCC-derived EVs inhibited Ccl4, but stimulated Il4 gene expressions 
by MSCs suggest that these ‘educated’ MSCs might facilitate BCC immune surveillance. 
Interestingly, our preliminary data showed thatthe tumor xenografts of MDA231 cells mixed 
(10:1) with mouse MSCs were markedly larger (511+/-33 vs. 379+/-30 mm3), and had more 
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Arginase1+ MDSCs, but fewer CTLs, infiltrated than xenografts had MD231 cells alone. 
Thus, we propose that BCCs educated MSCs through secreting EVs to support BCC survival 
and immune surveillance, and therefore targeting interactions between BCCs and MSCs 
helps to prevent bone metastasis of breast cancer.

Disclosures: Xing Li, None

MON-170
Effects of RANKL producing compared to non-RANKL producing tumors 
on muscle and bone. *Fabrizio Pin1, Lynda F. Bonewald2, Andrea Bonetto3. 
1Department of Anatomy and Cell Biology, Indiana University School of 
Medicine, United States, 2Department of Anatomy and Cell Biology, Indiana 
Center for Musculoskeletal Health, Indiana University School of Medicine, 
Indianapolis, IN, United States, 3Department of Anatomy and Cell Biology; 
Department of Surgery; Indiana Center for Musculoskeletal Health; Simon 
Cancer Center, Indiana University School of Medicine, Indianapolis, IN, United 
States

Non-bone tumors can have dramatic effects on bone mass even in the absence of metas-
tases. Many of these tumors induce skeletal muscle loss resulting in cachexia. To determine 
if cachexia and bone loss could be linked, two cancer models were examined, the ES-2 
high-grade serous ovarian cancer and the C26 adenocarcinoma. As previously shown, ES-2 
tumor growth was associated with body wasting, muscle atrophy and bone loss (Pin et al, 
JCSM 2018). The C26 model was also characterized by body and muscle wasting (Bonetto 
et al, JVE 2016), but here we show only a modest effect on bone mass (Tb.Th. -10% vs. C, 
p<0.05). In accordance, bone histomorphometry showed a dramatic increase in osteoclasts 
in the femurs from ES-2 hosts (OcS/Bs +149%, p<0.01; N.Oc/B.Pm +37%, p<0.05) and, 
though a trend, no significant effects were observed in the C26-bearing mice. Both models 
showed a dramatic increase in osteocyte apoptosis (+2800%, p<0.001 for ES2; +2500% 
p<0.001 for C26) and empty lacunae (+93%, p<0.05 for ES2; +100%, p<0.05 for C26). On 
the other hand, expression of sclerostin was downregulated in the bone from C26 tumor 
bearing mice (-90% vs. C, p<0.001), but no change was detected in osteocyte sclerostin in 
the ES-2 hosts. To identify the cause of the dramatic bone resorption, RANKL was found 
increased in the plasma of ES-2 mice (+420% vs. C, p<0.05), but decreased in the C26 hosts 
(-70% vs. C, p<0.05). Interestingly, the ES-2 cells were found to be a source of RANKL, as 
shown by high levels in the ascites of the ES-2 mice (140 ρg/ml) and highly elevated secre-
tion by cultured ES-2 cells (+246%, p<0.001) compared to the C26. In order to investigate 
whether elevated RANKL could play a role not only in bone loss, but also in muscle wasting, 
we exposed mature C2C12 myotubes to 200 ng/ml recombinant RANKL. After 72 hours of 
treatment the myotubes exhibited marked fiber atrophy (-20% vs. C, p<0.01), also consistent 
with elevated TRAF6 and reduced activation of the anabolic AKT/mTOR pathway, thus 
suggesting that RANKL might be responsible for muscle wasting in the ES2 mice by directly 
impairing muscle protein anabolism. Overall, these studies emphasize that non-metastatic 
tumors can have differential effects on bone and suggest that treatment should be adjusted to 
target tumor type. Studies are underway to determine if anti-RANKL therapies may serve as 
strategies to reduce the negative effects associated with growth of the ES-2 tumor not only 
on bone, but also on muscle.

Disclosures: Fabrizio Pin, None

MON-171
A pain-related neuropeptide calcitonin gene-related peptide promotes bone 
metastatic progression of prostate cancer through p38. *Shunsuke Tsuzuki1, 
Sun Park1, Matthew Eber1, Brooke Widner1, Fang-Chi Hsu1, Christopher Peters 
1, Yusuke Shiozawa1, Yuko Kamata2, Takahiro Kimura2, Daniella Bianchi-Frias3, 
Ilsa Coleman3, Peter Nelson3. 1Wake Forest University Health Sciences, United 
States, 2The Jikei University School of Medicine, Japan, 3Fred Hutchinson 
Cancer Research Center, United States

When prostate cancer (PCa) patients develop bone metastases their 5-year survival 
rate declines by more than 70%, due in part to the fact that bone targeted therapies, such 
as bisphosphonate and denosumab, ultimately fail to improve overall survival. Thus, other 
mechanisms to target than bone remodeling are needed if eradicating bone metastasis is to 
be an achievable clinical goal.Bone pain is the intractable symptom of bone metastases, 
and may negatively affect overall survival. It has been shown that decreased pain levels 
correlate with increased overall survival. Therefore, we investigated whether the sensory 
nerves that innervate bone and are responsible for bone pain also promote PCa bone meta-
static progression.To establish a model of bone metastasis, human PCa DU145 cells were 
inoculated into the femurs of immunocompromised mice. In this model, bone metastatic 
PCa increased bone pain behaviors; and sensory nerves that express a pain-related neuropep-
tide calcitonin gene-related peptide (CGRP) were enriched in the marrow of tumor-bearing 
mice (Student’s t-test, p <= 0.001). The dorsal root ganglia (DRG) expressed elevated levels 
of CGRP mRNA, whereas PCa (DU145, PC3) cells expressed no CGRP. Clinical samples 
revealed that PCa patients with bone metastases (n=11) had elevated serum CGRP, com-
pared to those without bone metastases (n=22) (ELISA, Student’s t-test, p <= 0.05). When 
expression of a CGRP receptor, CRLR was compared among patients with benign prostatic 
hyperplasia (n=24), primary PCa (n=33), PCa with soft tissue metastases (n=129), and PCa 
with bone metastases (n=20) using DNA microarray analyses, samples from patients with 

bone metastatic PCa expressed highest levels of CRLR (one-way ANOVA, Tukey’s multiple 
comparisons, p <= 0.001 vs. PCa with soft tissue metastases). CRLR expression of PCa 
in bone marrow autopsy samples from PCa patients who died from bone metastases was 
higher than that from PCa patients who died from other reasons. CRLR expression level was 
associated with recurrence-free survival in patients with PCa (390 PCa patients from The 
Cancer Genome Atlas database, log-rank test, p = 0.0178). CGRP induced proliferation of 
DU145 and PC3 cells through the CRLR/p38 pathway in vitro (MTT and IncuCyte assays).
These data suggest that CGRP derived from the sensory nerves innervating bone induces 
PCa growth in the bone through CRLR/p38, and that the CGRP/CRLR/p38 axis could be a 
valuable therapeutic target for PCa bone metastases.

Disclosures: Shunsuke Tsuzuki, None

MON-172
MGUS plasma cells express senescence markers and targeting senescence 
may alleviate frailty in a mouse model of MGUS *Megan Weivoda1, Ming 
Xu2, Christine Hachfeld3, Tamar Tchkonia3, James Kirkland3, Matthew Drake3, 
Claire Edwards4. 1University of Michigan, United States, 2University of 
Connecticut, United States, 3Mayo Clinic, United States, 4University of Oxford, 
United Kingdom

Incidence of the plasma cell (PC) disorder monoclonal gammopathy of undetermined 
significance (MGUS) rises with aging and increases the risk for multiple myeloma (MM). 
Although non-malignant, MGUS PCs often exhibit the same oncogenic mutations as MM. 
Oncogenes are known to induce senescence, a state of growth arrest, to prevent tumor for-
mation. Senescent cell phenotypes are heterogeneous, but typically express check point 
inhibitors (CDKN1A, CDKN2A) and senescence-associated secretory phenotype (SASP) 
factors that mediate paracrine effects on wound healing, tumor prevention, inflammation and 
fibrosis. As MGUS PCs have oncogenic mutations but do not proliferate, we hypothesized 
that MGUS PCs may be senescent. We used a published gene array dataset to compare PCs 
isolated from control (N=5) vs MGUS patients (N=20). MGUS PCs had significantly in-
creased CDKN1A expression and a trend for increased CDKN2A. Numerous SASP factors 
were significantly elevated including IL1A, IL8, MMP9, PAI1, and PAI2, with trends for 
increased IL1B, RANTES, and TNF. The chronic presence of senescence is associated with 
age-related tissue dysfunction, and we postulated that senescent MGUS PCs would lead to 
aging disorders, including frailty. To test this, we assessed C57BL6/KaLwRij (KaLwRij) 
mice compared to the closely related C57BL6 at 7 and 11 months of age. KaLwRij mice 
have an MGUS-like phenotype, and with age spontaneously develop B cell proliferative dis-
orders, including MM at rates similar to human MGUS. Using a comprehensive lab animal 
monitoring system we found that KaLwRij mice had significantly reduced VO2max, total 
activity (ambulation and rearing), food intake, and metabolic rate. At 11 months, RotaRod 
performance was significantly impaired, with a trend for reduced hang time- all suggestive 
of frailty. To determine whether senescence may be a contributing factor, we began senolytic 
therapy (dasatinib and quercetin; D+Q) at 9 months. D+Q was administered for 3 consec-
utive days, monthly for 2 months. D+Q treated mice showed significant improvement in 
VO2max, activity, food intake, and metabolic rate. While female KaLwRij mice showed fat 
loss between 7-11 months, D+Q almost completely prevented this. Together these data show 
that human MGUS PCs exhibit a senescence gene expression profile, and targeting senescent 
cells in MGUS may prevent age-related tissue dysfunction. Further study is needed to assess 
the role of senescence in MGUS-MM disease progression.

Disclosures: Megan Weivoda, None

MON-173
Muscle RING-finger protein-1, a skeletal muscle wasting-related ligase, 
enhances malignancy via the activation of cancer stemness characteristics in 
bone tumors *Chen-Yuan Chiu1, Shing-Hwa Liu1, Rong-Sen Yang1. 1National 
Taiwan University, Taiwan, Province of China

Introduction: Sarcopenia is referred as a symptom of muscle wasting from fatigue and 
metabolic disorders such as cancers, which is characterized by muscle frailty, the deteri-
oration of muscle function, and muscle atrophy. Despite convincing evidence of the high 
prevalence of sarcopenia occurring under cancer development, much less attention is paid 
to the causal connection from the etiology of muscle atrophy, such as muscle RING-finger 
protein-1 (MuRF-1), to cancer development and malignancy. Here, we investigated the can-
cerous role of MuRF-1 in bone cancer progression, including osteosarcoma cells and chon-
drosarcoma cells.Methods: Human osteosarcoma cells MG63 and human chondrosarcoma 
cells JJ012 were used. Sarcosphere formation assay was used to determine the stemness abil-
ity of MG63 cells and JJ012 cells under MuRF-1 (0-20 ng/mL) treatment for 14 days. The 
protein expressions of cancer stemness-related signals (aldehyde dehydrogenase 1 family 
member A1 (ALDH1A1), CD44, P-glycoprotein (P-gp), and multidrug resistance-associated 
protein 1 (MRP1)) and sirtuin 6 (SIRT6) under MuRF-1 (0-20 ng/mL) treatment in MG63 
cells and JJ012 cells for 3 days were determined by Western blotting.Results: MuRF-1 (10 
and 20 ng/mL) significantly promoted sarcosphere formation in MG63 cells (10 ng/mL: a 
5.0-fold increase, p<0.05; 20 ng/mL: a 4.9-fold increase, p<0.05; Figure 1A) as well as JJ012 
cells (10 ng/mL: a 4.3-fold increase, p<0.05; 20 ng/mL: a 5.4-fold increase, p<0.05; Figure 
1B) at a dose-dependent manner. Besides, MuRF-1 dose-dependently and time-dependently 
induced protein expressions of cancer stemness markers (ALDH1A1 and CD44) as well 
as drug efflux transporters (P-gp and MRP1) in both MG63 osteosarcoma cell (Figure 1C; 
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p<0.05, quantification by densitometry) and JJ012 chondrosarcoma cell (Figure 1D; p<0.05, 
quantification by densitometry), accompany with an upregulation of SIRT6 protein expres-
sions (data not shown; p<0.05, quantification by densitometry).Conclusion: Cancer stem 
cells have been recently identified to drive tumor growth and malignancy including remedial 
relapse and metastasis.In this study, we found that muscle atrophy specific protein MuRF-1 
promoted the malignancy of osteosarcoma cells and chondrosarcoma cells via activation of 
cancer stemness characteristics accompany with an upregulation of SIRT6 expression. These 
findings suggest that skeletal muscle atrophy or sarcopenia exerts a malignant role in bone 
tumor progression.

Disclosures: Chen-Yuan Chiu, None

MON-191
Zinc Finger Homeobox 4 (ZFHX4) Transcription Factor is a Novel 
Regulator of Chondrocyte and Osteoblast Differentiation and a Potential 
Mediator of Thyroid Hormone Effects on Endochondral Bone Formation 
*Fern Baedyananda1, Weirong Xing1, Jasmine Lau1, Sheila Pouteymoor1, 
Subburaman Mohan2. 1Jerry L Pettis VA Medical Center, United States, 2Jerry L 
Pettis VA Medical Center , United States

Endochondral bone formation is the fundamental process of skeletal development in 
vertebrates in which chondrocyte-produced cartilaginous matrix is replaced by bone matrix 
produced by osteoblasts. The sequential steps of formation and maturation of chondrocytes 
and osteoblasts are strictly regulated by a complex transcriptional network which is incom-
pletely understood. Based on the established importance of homeobox transcription factors 
in endochondral ossification, we tested a role for zinc finger homeobox (Zfhx) proteins about 
which nothing is known. We found that Zfhx4 expression as measured by real time RT-
PCR was increased by 2.5-fold (P < 0.001) in the epiphysis of thyroid hormone deficient 
Tshr-/- mice compared to euthyroid control mice at postnatal day 10, the time at which 
endochondral bone formation occurs. In ATDC5 chondrocytes, knockdown of Runx2 by 
92% (P < 0.001) by lentiviral shRNA reduced expression of Zfhx4 by 85% (P < 0.001) while 
overexpression of Osterix by 46-fold (P < 0.001) had no significant effect on Zfhx4 mRNA 
levels, thus suggesting that ZFHX4 acts downstream of RUNX2. To determine a role for 
ZFHX4, we evaluated the consequence of lentiviral shRNA-mediated knockdown of Zfhx4 
expression in chondrocytes and osteoblasts. Knockdown of Zfhx4 expression in ATDC5 
chondrocytes by 70% (P < 0.001) decreased Sox9 by 40% (P < 0.001) but increased Osterix 
expression (3.3-fold, P < 0.01). However, in epiphyseal chondrocytes, Zfhx4 knockdown 
reduced expression of both Sox9 and Osterix by 32% and 40%, respectively. Treatment of 
mouse epiphyseal chondrocytes with thyroid hormone and ascorbic acid increased expres-
sion of Osterix and Col10 by 4.2-fold and 2.7-fold, respectively (both P < 0.01) in control 
shRNA cells but not in Zfhx4 knockdown cells. Knockdown of Zfhx4 in MC3T3-E1 osteo-
blasts reduced Osterix and Alp expression by 32% and 52% (both P < 0.05), respectively. 
Based on these data, we propose that ZFHX4, a downstream target of RUNX2, is an import-
ant regulator of chondrocyte and osteoblast differentiation which mediates in part thyroid 
hormone effects on endochondral bone formation.

Disclosures: Fern Baedyananda, None

MON-192
Notch Signaling Is Involved in Age-Related Chondrocyte Migration 
Differences in an In-Vitro Model of Cartilage Healing *Christopher Gallo1, 
Nick Kwon1, Caitlin Marks1, Jessica Hu2, Jonathan Carter2, Anthony Mirando3, 
Matthew Hilton3, Jonathan Riboh3. 1Duke University School of Medicine, 
United States, 2Duke Department of Orthopaedic Surgery, United States, 3Duke 
Department of Orthopaedics, United States

Articular cartilage injury triggers one of two pathways; cartilage degeneration leading 
to osteoarthritis or repair and regeneration. Young age is a factor that is associated with the 
latter. Our group discovered that young, 3-week-old articular cartilage in mice heals to a 
greater extent than adult, 8-week-old cartilage after trochlear groove injury. Whole tran-
scriptome RNA sequencing was performed on cartilage from the injury which demonstrated 
that Notch signaling is overexpressed in young cartilage after injury. Lineage tracing ex-
periments also suggest that Aggrecan-expressing chondrocyte migration into the injury is 
the mechanism of repair. To further elucidate the molecular mechanisms in which Notch 
governs chondrocyte migration, an in-vitro cartilage wound healing assay was developed. 
Three- and 8-week-old C57BL/6 murine costal chondrocytes were grown to confluency in 
monolayer and subject to a 700um wound, similar to well-established epithelial wound heal-
ing studies. A subgroup of the plated cells were bathed in DAPT, a global inhibitor of the 
Notch pathway, for 24 hours prior to wound. Automated time-lapse microscopy and image 
analysis determined cell migration into the wound. The Relative Wound Density (RWD), de-
fined as normalized percent cell confluency within the wound was measured. A two-way re-
peated measures ANOVA was used to analyze the data. Subsequently, multiple comparisons 
between each of the four groups were performed, with Tukey’s correction for multiple com-
parisons. Quantitative PCR of the cells subjected to the assay was also performed at 24 hours 
after wound with Notch signaling genes. Three-week-old chondrocytes had greater RWD 
compared to 8-week-old chondrocytes (p<0.0001), consistent with more rapid healing. 
HeyL and Hey1 (downstream Notch signaling genes) were expressed 2.09-fold (P<0.001) 
and 1.99-fold (P<0.002) greater in 3- vs. 8-week-old chondrocytes. DAPT treatment signifi-
cantly slowed cell migration into the wound in 3-week-old chondrocytes (p=0.0011). There 
was no significant effect of DAPT on migration of 8-week-old chondrocytes (p=0.43). In an 
in-vitro model of cartilage injury, young chondrocytes migrate into the wound more rapidly 
than adult chondrocytes. This is associated with increased expression of downstream Notch 
targets. Notch inhibition with DAPT reduces young, but not old, chondrocyte migration, 
suggesting that Notch signaling plays a critical role in the superior regenerative behavior of 
young chondrocytes.

Disclosures: Christopher Gallo, None

MON-193
Functional analysis of a candidate causal gene of ossification of the posterior 
longitudinal ligament, CDC5L. *Go Jokoji1, Ichiro Kawamura1, Yuhei Yahiro1, 
Hiroyuki Tominaga1, Noboru Taniguchi1, Shingo Maeda2, Eiji Taketomi3, Shiro 
Ikegawa4, Masahiro Nakajima4. 1Department of Orthopaedics, Kagoshima 
University, Japan, 2Department of Medical Joint Materials, Kagoshima 
University, Japan, 3Department of Orthopaedic Surgery, Japanese Red Cross 
Kagoshima Hospital, Japan, 4Laboratory of Bone and Joint Diseases, Center for 
Integrative Medical Sciences, RIKEN, Japan

Ossification of the posterior longitudinal ligament (OPLL) is an intractable disease of 
unknown origin, which causes severe myelopathy. The ectopic ossification of the ligament is 
formed through mixture of endochondral and membranous ossification. We have performed 
a genome-wide association study to identify the six disease susceptibility regions. We fo-
cused on a gene, cell division cycle 5-like: CDC5L, for functional analysis, because the 
expression was shown to be upregulated in fibroblasts harboring the risk allele. We analyzed 
expression profile of CDC5L in OPLL clinical samples (immunohistochemistry:IHC), and in 
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several cell lines of osteoblasts and chondrocytes (RT-qPCR). Loss-of-function was exam-
ined using siRNA, and cell differentiation was evaluated by RT-qPCR of marker genes, and 
staining of extracellular matrix. CDC5L protein was substantially expressed in both chon-
drocytic and osteoblastic cells in OPLL clinical specimens. Upon knocking-down of Cdc5l, 
osteoblastic differentiation was significantly enhanced in bone marrow stroma ST-2 cells and 
MC3T3-E1 osteoblasts, whereas chondrogenesis was suppressed in both C3H10T1/2 and 
ATDC5 cells. Because Wnt canonical pathway promotes or suppresses early osteogenesis 
or chondrogenesis, respectively, roles of CDC5L in the signal was monitored by TOP flash 
reporter assay. CDC5L expression plasmid strongly inhibited β-catenin-induced activity of 
TOP flash, while it reduced protein level of β-catenin. Conversely, Cdc5l siRNA increased 
endogenous β-catenin protein in ST-2 cells. In addition, Cdc5l siRNA increased Cdk1 and 
Pthrp mRNA level in ATDC5 cells, both of which are inhibitory for chondrocyte matura-
tion. Our results suggested that CDC5L promotes chondrocyte differentiation by suppressing 
PTHrP/Cdk1 axis, whereas inhibits osteogenesis by suppressing canonical Wnt signaling. 
CDC5L was expressed in OPLL tissue in vivo, while it suppressed or promoted osteoblast or 
chondrocyte differentiation, respectively, in vitro.

Disclosures: Go Jokoji, None

MON-195
KDM6A promotes chondrogenic differentiation of dental stem cells *Yanjing 
Li1, Yunfeng Lin1, Lei Sui2. 1State Key Laboratory of Oral Diseases, National 
Clinical Research Center for Oral Diseases, West China Hospital of Stomatology, 
Sichuan University., China, 2Department of Prosthodontics, Tianjin Medical 
University School of Stomatology, China

Purpose: Lysine-specific demethylase6A (KDM6A) is one of histone H3K27 specific 
demethylase, and has been demonstrated critical in the regulation of cell fates, such as cell 
proliferation, differentiation and death. However, the role of KDM6A in chondrogenic dif-
ferentiation of stem cells remains unclear, as well as the underlying epigenetic mechanisms. 
We previously investigated the role of KDM6A in osteogenic differentiation of periodontal 
ligament stem cells (PDLSCs), and in the present study, the role of KDM6A in cartilage 
formation and the underlying mechanisms would be investigated. Methods: KDM6A shRNA 
was transfected into PDLSCs by lentivirus, and Alcian blue staining and sirius red staining 
were employed to detect the chondrogenic differentiation potential of PDLSCs. Western blot 
and immunofluorescence was performed to demonstrate H3K27me3 and H3K4me3 levels 
during chondrogenesis of PDLSCs. The expression of SOX9, Col2a1, ACAN and miRNAs 
(miR-29a, miR-204, miR- 211) were detected by real-time RT-PCR. Results: Depletion of 
KDM6A did not affect cell viability and apoptosis of PDLSCs, while inhibited the produc-
tion of proteoglycans and the expression of SOX9, Col2a1, ACAN. Knockdown of KDM6A 
also resulted in increased H3K27me3 and decreased H3K4me3 levels on the promoter of 
SOX9. Furthermore, EZH2 inhibitor could rescue the chondrogenic potential of PDLSCs 
after KDM6A suppression by regulating H3K27me3 and H3K4me3 levels. Additionally, 
miRNAs (miR-29a, miR-204, miR- 211) were also involved in the process of KDM6A me-
diated promotion of PDLSCs chondrogenesis. In conclusion, KDM6A is critical to chon-
drogenic differentiation of PDLSCs. KDM6A could promote chondrogenesis of stem cells 
via demethylation of H3K27me3 on the promoter of SOX9, and the EZH2 inhibitor could 
rescue the suppression of chondrogenesis after knockdown of KDM6A. It could be inferred 
that upregulation of KDM6A might be of far-reaching significance for mesenchymal stem 
cell mediated cartilage regeneration in cartilage destruction such as trauma, tumour, etc.

Disclosures: Yanjing Li, None

MON-196
The beta-blocker propranolol increases physical activity in female mice 
after a posttraumatic knee injury *Samantha R. Weaver1, Elizabeth L. Zars1, 
Jennifer J. Westendorf1. 1Mayo Clinic, United States

Osteoarthritis (OA) is characterized by significant pain and disability and is a lead-
ing cause of clinic visits. The sympathetic nervous system, and specifically beta-adrener-
gic signaling, may play a role in regulating OA pain, as intake of beta-blockers decreases 
pain sensation in OA patients. Beta-blockers also slow bone resorption, potentially affecting 
subchondral bone in OA joints. To determine the mechanisms by which beta-adrenergic 
signaling affects OA pain, we tested their effectiveness in a mouse model of posttraumatic 
OA. Sexually mature (12-week-old) female mice underwent a surgery to destabilize the me-
dial meniscus (DMM) or a sham operation (SHAM). Mice were then randomly assigned to 
normal drinking water (CON), or drinking water with 0.5 g/L propranolol (PRO), a non-se-
lective beta-adrenergic receptor antagonist, creating the final groups: SHAM CON, DMM 
CON, SHAM PRO, DMM PRO (n=5 per group). Treatments were continuous and lasted for 
12 weeks post-injury. Activity assays were performed every two weeks to monitor mobility 
and active times as surrogates for joint function. Twelve weeks after injury, DMM PRO 
mice ambulated for a greater amount of time (P=0.02) and rested less (P=0.07) than DMM 
CON mice. DMM PRO mice also traveled a greater distance than DMM CON mice at 12 
weeks post-injury (P=0.02) and tended to travel faster (P=0.07). There were no differences 
in any of the activity assay readouts between SHAM CON and SHAM PRO mice. Twelve 
weeks post-injury, there was no difference in body weights or tibia length between any of the 
groups. Radiographs of operated joints show displacement of the medial meniscus in DMM 
mice, as well as characteristic joint space narrowing. Histological assessment of damaged 
joints as well as microCT analysis to examine bone quality is ongoing. These results demon-

strate that pharmacological attenuation of beta-adrenergic signaling regulates posttraumatic 
OA pain and disability and provide a model to further understand the mechanisms of action 
of propranolol and other beta-blockers as OA treatments for women.

Disclosures: Samantha R. Weaver, None

MON-197
Prolyl Hydroxylase Domain-containing Protein 3 (Phd3) Gene Expressed in 
Chondrocytes is Not Essential for Skeletal Development in Mice *Weirong 
Xing1, Sheila Pourteymoor2, Subburaman Mohan3. 1Jerry L Pettis VA Loma 
Linda Medical Center, United States, 2Jerry L. Pettis VA Medical Center, United 
States, 3Jerry L Pettis VA Medical Center , United States

The critical importance of hypoxia-inducible factors (HIF)s in the regulation of en-
dochondral bone formation (EBF) is now well established. HIF protein levels are closely 
regulated by prolyl hydroxylase domain-containing protein (PHD)-mediated ubiquitin-pro-
teasomal degradation pathway. In our previous studies, we showed that conditional disrup-
tion of the Phd2 gene in chondrocytes led to a massive increase in long bone trabecular bone 
mass. Loss of Phd2 expression or inhibition of its activity by a specific inhibitor resulted in 
a several-fold compensatory increase in Phd3 expression in chondrocytes. In order to deter-
mine a role for PHD3 in EBF, we conditionally disrupted the Phd3 gene in chondrocytes by 
crossing Phd3 floxed mice with Col2α1-Cre mice for skeletal phenotype evaluation (n = 6–9/
gender/genotype). Loss of Phd3 expression in the chondrocytes of Cre+; Phd3f/f conditional 
knockout (cKO) mice was confirmed by immunohistochemistry using a PHD3-specific an-
tibody. At 16 weeks of age, neither body weight nor body length was significantly different 
in the Phd3 cKO mice compared to Cre-; Phd3f/f control mice. Areal BMD measurements 
of total body as well as femur, tibia, and lumbar skeletal sites were not significantly different 
between the two genotypes at 16 weeks of age. MicroCT measurements revealed significant 
gender differences in the trabecular bone volume adjusted for tissue volume at the secondary 
spongiosa of femur and tibia for both genotypes, but no genotype difference was found for 
any of the trabecular bone measurements of either femur or tibia. In previous studies, we 
found that disruption of Phd2 expression in chondrocytes also increased trabecular bone 
mass in the epiphyses of long bones. However, trabecular bone mass of neither femur nor 
tibia epiphyses was altered in the Phd3 cKO mice compared to control mice. Consistent with 
the in vivo data, lentiviral shRNA-mediated knockdown of Phd3 expression in chondro-
cytes did not affect expression of markers of chondrocyte differentiation (Col2, Col10, Acan, 
Sox9) or glycolysis (Glut1, Ldha1). Based on these and our published data, we conclude that 
1) Phd2 but not Phd3 expressed in chondrocytes regulates EBF, and 2) the compensatory 
increase in Phd3 expression in the chondrocytes of Phd2 cKO mice is not the cause for 
increased trabecular bone mass in Phd2 cKO mice.

Disclosures: Weirong Xing, None

MON-198
Effects of Implantation of a Scaffold Free 3D Mesenchymal Cell Structure 
Designed and Layered by a Bio 3D Printer for Knee Joints’ Full Thickness 
Defects. *Kaneko Yosuke 1, Kobayashi Shu1, Harato Kengo1, Miyamoto 
Takeshi1, Niki Yasuo1, Matsumoto Morio1, Nakamura Masaya1. 1Department of 
Orthopedic Surgery, Keio University School of Medicine, Japan

Background: Articular cartilage lacks ability of self repairing, and thus defect or im-
paired metabolism of this tissue causes osteoarthritis development. Recently, regenerative 
therapeutic technologies have developed and some are being to clinical trials. Cultured 
cartilage cell implantation is now can be applied for repairing the surface articular carti-
lage defect but not for that including subchondral bone defect. The purpose of this study 
is to establish a new method for repairing articular cartilage with subchondral bone defect, 
by implanting a scaffold free 3D mesenchymal structure. Methods:8.0×10^3 human adi-
pose-derived stromal cells (hADSCs) were plated on each well of 96-well plates. After the 
formation of spheroids, 3D structured xeno-grafts were designed and constructed, by using 
a bio 3D printer from the spheroids.Wister rats (12 weeks old, male, n=6 ) were used in this 
study. Osteochondral defects were created by a skin biopsy device in the knee joints of rats. 
3D structured mesenchymal xeno-grafts were implanted into those knee joint defects in rats. 
Osteochondral defects without implantation were made as controls. After four weeks of 3D 
structure implantation, the conditions of each knee joint were observed macroscopically. 
Then, histological evaluation was performed by the International Cartilage Repair Society 
(ICRS) histological grading scale. Statistical evaluation was performed using Students’ 
t-test. Results: Press fits were made for all 3D structured grafts at the implantation surgery, 
and were remained in the implanted sites. No obvious immune rejections were observed. 
Mean ICRS histological grading score of implanted site was 3.67, which was significantly 
higher (p=0.04) than control site without implantation (0.33). Conclusion: The results sug-
gest that scaffold free 3D structured mesenchymal xeno-graft implantation is new method 
for repairing knee full thickness defect.

Disclosures: Kaneko Yosuke , None
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Reproducible Segmentation of the Fascia and Quantification of Muscle 
Fat Fraction in the Thigh *Oliver Chaudry1, Andreas Friedberger1, Alexandra 
Grimm1, Wolfgang Kemmler1, Klaus Engelke1. 1Institute of Medical Physics, 
University Erlangen-Nuremberg, Germany

BackgroundSarcopenia is characterized by a progressive loss of skeletal muscle mass, 
which is substituted by adipose tissue. Dual energy x-ray absorptiometry can only differen-
tiate overall lean and fat mass. However, a local muscle analysis requires 3D imaging like 
magnetic resonance imaging (MRI). For analysis, appropriate 3D segmentation techniques 
are required. Our aim was to develop a segmentation method in oder to measure the fat con-
tent of the thigh muscles in a combination of T1 weighted turbo spin echo (T1wTSE) and 
corresponding 6pt Turbo Spin Echo (TSE) Dixon Fat Fraction (FF) images.MethodsMRI 
acquisition was performed using a 3T scanner (MAGNETOM Skyrafit Siemens; 18-channel 
body surface coil). T1wTSE and 6pt TSE Dixon sequences were acquired at the mid-thigh 
(length 10 cm, 34 slices, voxel size 0.5x0.5x3.0 mm³ and 0.8x0.8x3.0 mm³, respectively). 
Since the fascia is difficult to detect in the FF images, the T1wTSE images were used for 
segmentation. This process was started using fuzzy c-mean clustering to differentiate mus-
cle, adipose tissue, bone, background and fibrotic tissue located at interfaces or inside the 
subcutaneous fat. The resulting initial fascia surface was refined by enhancing 3D surface 
like structures representing fascia tissue. For this purpose a level set algorithm was applied 
to obtain a closed, accurately fitting 3D surface around the muscle tissue. If necessary, re-
sults were manually improved slice by slice, guided by the prefiltered structures. Segmented 
masks were transferred to the FF images by 3D rigid registration (see figure). 15 sarcopenic 
(80±5 yrs) and 5 healthy (28±4 yrs) males were analyzed by three operators once, in addition 
one operator analyzed each dataset three times.ResultsInter- and intra-operator variability 
results are shown in the table as mean / root mean square of the standard deviation (RMS-
SD) in units of the measured variable / coefficient of variation (RMS-CV) in %. Precision 
was excellent with errors below 0.5 %.ConclusionA highly automated segmentation for the 
fascia of the thigh was developed. The very low precision error showed that the impact of the 
user interaction on the segmentation was almost negligible. By transferring the segmenation 
of T1wTSE to the Dixon FF images, FF analysis with excellent precision can be achieved.

Disclosures: Oliver Chaudry, None

MON-231
OPG Expression in Human Diabetic Bone Tissue and Cell Culture *Roberto 
Fajardo1, Jesus Hernandez2, Ammar Saigal3, Todd Bredbenner4. 1University of 
the Incarnate Word School of Osteopathic Medicine, United States, 2University 
of Texas Health Science Center at San Antonio, United States, 3Weill Cornell 
Medical School, United States, 4University of Colorado-Colorado Springs, 
United States

Osteoprotegerin (OPG) inhibits osteoclast differentiation. Studies indicate that patients 
with type 2 diabetes (T2D) have normal or slightly lower rates of resorption, suggesting high 
levels of OPG levels in the diabetic bone microenvironment. The objectives of this study 
were to investigate OPG expression in diabetic human bone and the impact of long-term hy-
perglycemia on OPG expression in adult human osteoblasts. Following a protocol approved 
by the UTHealth San Antonio IRB, bone tissue was collected from human subjects (age: > 
50 yrs, either diabetic or non-diabetic) during surgery. Bone tissue was allocated for either 
qRT-PCR or apoptosis assays (TUNEL). Adult human osteoblasts (Cell Applications, San 
Diego, CA) were seeded at 20,000 cells/well and proliferated for 28 days to mimic chronic 
hyperglycemia. Cells were divided into three groups: 5mM Glu/0 mannitol (Norm-GLU), 
25mM Glu/0 mannitol (Hi-GLU), and and osmolarity control, 5mM Glu/ 20mM mannitol 
(Hi-MAN). Media OPG concentration was measured by ELISA at 4, 7, 21, and 28-days. 
At day 4, apoptosis was assessed by fluorescent caspase 3/7 assay. OPG concentration was 
significantly higher in 28-day Hi-GLU osteoblast cultures than Norm-GLU cultures and 
similar to Hi-MAN, which was not different than Norm-GLU (Fig. 1A). Apoptosis was sig-

nificantly higher in Hi-GLU cell cultures compared to Norm-GLU and Hi-MAN (Fig. 1B). 
Significantly increased apoptosis in human diabetic bone marrow corroborated the cell cul-
ture results. OPG gene expression in diabetic (T2D) and non-diabetic (-T2D) bone was not 
significantly different (Fig. 1C). Overall, these results suggest that hyperglycemia and the 
resulting high osmolarity are associated with human osteoblast increased OPG expression 
compared to cells in normoglycemic conditions. It is likely that OPG expression increases 
on a per cell basis since hyperglycemia induces significant cell death. Finally, qRT-PCR in 
human tissue indicates that OPG gene expression was similar despite diabetic status. The 
reasons for differences between cell culture and human tissue results are unclear. It is possi-
ble that osteoblasts in the bone niche express more OPG in hyperglycemic conditions than 
other cells, although our qRT-PCR approach did not focus on the bone niche in the marrow 
cavity. Ultimately, the ratio RANK:OPG is critical for determining resorption rates, further 
investigation of OPG and RANKL expression by osteoblasts in situ is necessary.

Disclosures: Roberto Fajardo, None

MON-232
The Phosphate Hypothesis: Beta Oxidation, a Principal Component of 
Metabolism *Robert S Fredericks1. 1Endocrine-Associates, United States

Understanding metabolic bone disease engages the skeleton as both a record and medi-
ator of health. Skeletal phosphate is a reservoir for systemic phosphate that is essential to the 
organizaton of energy originating from biospheric photosynthesis as glucose. Carbohydrates 
also serve to store oxygen that becomes available when transformed to fatty acids. Beta 
oxidation of fats reclaims oxygen when fats are refined into utilizable energy substrates. 
While both glycolysis and oxidative phosphorylation can transfer energy to phosphate, it 
is beta oxidation that emerges as a principal component of the complex signalling structure 
governing the availablity of energy for the manifestation of human behaviors and physical 
phenotypes. Energy initally captured from light is ultimately transformed into heat, also a 
fundamental signal, that does the work required to adapt appropriately to environmental 
change. Metabolism may be best defined as the organization of heat. Model driven realism 
explores natural signalling structure through case-based discovery revealing causal relation-
ships and contrasts with data driven objectivism that identifies risk factors and the influence 
of interventions on associated outcomes, such as fracture. Realism values models that are 
coherent with all available data including that accumulated by objectivists for the purpose 
of establishing rules and guidelines. Recognition of glucose as an oxygen source and the 
production of hydrogen peroxide during beta oxidation allows for these signals to be in-
corporated into models principled upon perception of metabolic prosperity and austerity at 
both the cellular and organismal levels. These relationships are relevant to understanding 
the unique marrow fat depot as an influence on skeletal signaling, particularly osteocytes, 
as mediators of systemic metabolic health. Investigation of a patient with medium chain 
acyldehydrogenase deficiency, MCAD, a homozygous genetic disruption of beta oxidation, 
has facilitated modeling of the metabolic pathways and systemic hormones, including cal-
ciotropics, mediating adaptive behaviors and phenotypes. Beta oxidation is revealed to be a 
principal component of complex biologic systems and target of available interventions. This 
model serves to explain causal relationships underlying variances observed in objectivist 
outcome data benefiting applications to both personalization and public health concerns re-
garding metabolic disease.

Disclosures: Robert S Fredericks, None
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MON-233
Deletion of the pro-adipogenic factor Zinc Finger Protein 467 (Zfp467), 
which induces high bone mass, protects mice from high fat diet-induced 
obesity *Phuong Le1, Yosta Vegting1, Clifford Rosen1, John Martin2, Roland 
Baron3. 1Maine Medical Center Research Institute, United States, 2St. Vincent’s 
Institute of Medical Research, Australia, 3Harvard School of Dental Medicine, 
United States

Diet induced obesity (DIO) has become a major health concern resulting in increased 
skeletal fragility and impaired bone turnover. Bone loss has been observed in many high 
fat diet (Hfd) studies suggesting an important connection between adipose tissue and bone 
remodeling. Earlier, Quach, et al. noted that Zfp467, a novel regulator of osteoblast com-
mitment and adipocyte differentiation, was suppressed by PTH suggesting that Zfp467 
positively influenced adipogenesis and was negatively regulated by PTH. We previously 
reported that Zfp467 was up-regulated 8-fold in RANKL-producing marrow adipocytes in 
Prx1cre;PTH1Rfl/fl mice. In this study, we hypothesized that genetic loss of Zfp467 would 
protect Zfp467-/- mice from DIO and bone loss. To test our hypothesis, wild type (+/+) and 
knockout (-/-) mice were fed either 10% Kcal (Lfd) or 60% Kcal (Hfd) for 8 weeks starting 
at 8 weeks old. The skeletal and adipogenic phenotypes were assessed by DXA, µCT, his-
tology, and qPCR. WT (+/+) mice on a Hfd gained significant weight (p=.0005) which was 
accounted for by an increase in total fat mass (p=.0005) and lean mass (p=.0041). Inguinal 
and gonadal fat pads weights were also increased (p=.0015 and .0017, respectively) in +/+ 
but not in -/- on Hfd. H&E stained of femurs in +/+ on Hfd showed increased marrow adipo-
cyte numbers (p=.0036), adipocyte volume (p<.0001), and adipocyte volume/tissue volume 
(p=.0001) while no changes were observed in -/- on Hfd. H&E stained of inguinal fat pads 
revealed -/- on Hfd were protected against adipocyte hypertrophy. We also performed qPCR 
on inguinal fat of +/+ and -/- mice and saw no significant changes were detected in either 
genotype in Adiponectin, Pparg, and Fabp4 gene expression levels but Lep was 66% up in 
+/+ mice on Hfd but not in -/-. Analysis of the bone phenotype by DXA on a Lfd revealed 
higher bone mass in -/- fBMD but no changes in aBMC, fBMD, and fBMC by genotype on 
a Hfd. Furthermore, analysis of the femur by µCT indicated no changes in Tb. BV/TV or 
Conn.D in +/+ or -/-. However, +/+ on Hfd showed a significant reduction in SMI (p=.007) 
and Tb.N (p=.0187), with an increase in Tb. Sp (p=.0122) while there were no changes 
observed in -/- on Hfd. Taken together, our data suggest that loss of Zfp467 is protective 
against obesity in DIO models but may impact the skeletal changes associated with a Hfd. 
Further studies should illuminate the complex relationship between bone and fat and the role 
of PTH in this interaction.

Disclosures: Phuong Le, None

MON-234
Bone-derived TGF-ß Impairs Glucose Metabolism and Insulin Release 
by Oxidation of RyR2 Ca2+Release Channel in Pancreatic ß-cells in the 
Setting of High Bone Turnover, Aging and High Fat Diet *Trupti Trivedi1, 
Jenna Regan2, Asma Bahrami2, Jennymar Rojas3, Steven Reiken4, Sutha John5, 
Sukanaya Suresh5, Sreemala Murthy5, Yun She5, Gabriel Pagnotti5, Sarah Tersey6, 
Xu Cao7, Andrew Marks8, Carmella Evans-Molina9, Khalid Mohammad10, 
Theresa Guise11. 11Division of Endocrinology, Department of Medicine; Indiana 
University School of Medicine, Indianapolis, Indiana, United States, 2Division of 
Endocrinology, Department of Medicine; Indiana University School of Medicine, 
Indianapolis, Indiana, United States, 3Division of Endocrinology, Department of 
Medicine; Indiana University School of Medicine, Indianapolis, Indiana, United 
States, 4Department of Physiology and Cellular Biophysics, Helen and Clyde 
Wu Center for Molecular Cardiology, College of Physicians and Surgeons, 
Columbia University, New York, United States, 5Division of Endocrinology, 
Department of Medicine; Indiana University School of Medicine; Indianapolis, 
Indiana, United States, 6Department of Pediatrics, Indiana University School of 
Medicine, Indianapolis, IN, United States, 7Department of Orthopedic Surgery, 
Johns Hopkins University School of Medicine, Baltimore, Maryland, United 
States, 8Department of Physiology and Cellular Biophysics, Helen and Clyde 
Wu Center for Molecular Cardiology, College ofPhysicians and Surgeons, 
Columbia University, New York, United States, 9Division of Endocrinology, 
Department of Medicine; Indiana University School of Medicine;Indianapolis, 
Indiana;Department of Pediatrics, Indiana University School of Medicine, 
Indianapolis, IN, United States, 10Division of Endocrinology, Department of 
Medicine; Indiana University School of Medicine; Indianapolis, Indiana, United 
States, 11Division of Endocrinology, Department of Medicine; Indiana University 
School of Medicine; Indianapolis, Indiana, United States

Bone destruction in cancer or other pathology causes fractures, pain and muscle weak-
ness.TGF-ß released from bone via osteoclastic bone resorption, acts systemically to cause 
skeletal muscle weakness through oxidation of sarcoplasmic reticulum Ca+2channel, ryan-
odine receptor (RyR). Since oxidation of pancreatic-ß-cell RyR2 can impair insulin secre-
tion and bone destruction results in systemic TGF-ß effects, we hypothesized that states of 
increased bone resorption with release of TGF-ß causes oxidation of pancreatic-ß-cell RyR2 
to impair insulin secretion and glucose homeostasis.We studied the effects of bone-derived 

TGF-ß on the pancreas using a model of Camurati-Engelmann disease (CED), a bone dys-
plasia with increased bone turnover. CED mice had increased circulating TGF-ß, reduced 
serum insulin, and increased pSmad2/3 in pancreatic-ß-cells. Forty-five-week-old CED mice 
fed high-fat diet (HFD) for 15 weeks developed glucose intolerance (p<0.01), and impaired 
insulin (p<0.01) secretion (glucose-stimulated insulin secretion in isolated islets) vs HFD-
WT mice. Both HFD-CED and HFD-WT had insulin resistance (via ITT) compared with 
CED and WT fed low-fat diet (LFD). HFD-CED mice had higher fat mass (p<0.001), skel-
etal muscle weakness (p<0.001), and reduced muscle-fiber diameter (p<0.001) compared 
to HFD-WT.HFD-CED mice had reduced bone mineral density (p<0.001)and increased 
cortical porosity (p<0.01) compared to HFD-WT mice. Impaired insulin secretion and skel-
etal muscle weakness in HFD-CED mice were associated with Nox4-mediated oxidation 
of pancreatic-ß-cell RyR2 and skeletal muscle RyR1 respectively. TGF-ß had direct effects 
on insulin secretion as isolated pancreatic islets from WT mice treated with TGF-ß showed 
increased phosphoSmad3 and Nox4-mediated oxidation of RyR2. Further,TGF-ß decreased 
expression of pro-insulin (ins-1 and ins-2) mRNA.Collectively, these data suggest that states 
of increased bone destruction can disrupt glucose metabolism, pancreatic-ß-cell insulin se-
cretion and causes muscle weakness, via systemic effects of bone-derived TGF-ß to oxidize 
RyR. These effects, exacerbated by HFD and aging, have implications for bone health as im-
paired glucose metabolism and muscle weakness can further increase fracture risk. Blocking 
bone destruction, the release of TGF-ß and preventing RyR Ca2+leak in pathologic bone 
destruction should reduce fracture risk by improving hyperglycemia, muscle weakness and 
subsequent bone quality.

Disclosures: Trupti Trivedi, None

MON-250
Transcriptome analysis reveals a somatic mutation in the catalytic domain 
of MAP2K1 in a melorheostosis patient. *Raphaël De Ridder1, Eveline 
Boudin1, Joe Ibrahim1, Wim Van Hul1, Geert Mortier1, M. Carola Zilikens2, Bram 
C.J. van der Eerden2. 1Center of Medical Genetics, University and University 
Hospital of Antwerp, Belgium, 2Division of Endocrinology, Department of 
Internal Medicine, Erasmus Medical Center, Netherlands

Melorheostosis is a very rare sclerosing bone dysplasia (estimated prevalence is 
0.9/1,000,000) characterized by asymmetrical progressive cortical hyperostosis, most often 
affecting the long bones of the appendicular skeleton. In addition, surrounding soft tissues 
are usually also affected with vascular and scleroderma-like skin changes. The localized 
distribution of skeletal lesions and the usual sporadic occurrence suggest that the disor-
der is caused by a somatic mutation in early stages of development. This hypothesis was 
recently confirmed with the identification of somatic mosaicism for some recurrent muta-
tions (p.Q56P; p.K57N; p.K57E) in the negative regulatory domain of the MAP2K1 protein, 
resulting in increased MAPK signalling in affected tissues. In this study, we screened for 
MAP2K1 mutations in both affected and unaffected tissues from four sporadic patients di-
agnosed with melorheostosis. In three patients, we performed whole exome sequencing on 
DNA extracted from the affected bone and the unaffected tissues. In two of these patients, 
we identified in the affected tissues the presence of one of the previously reported mutations 
(p.K57N and p.K57E). For a fourth patient, we had access to DNA and RNA extracted 
from both an affected and an unaffected skin biopsy, on which whole genome sequencing 
(WGS) and RNA sequencing was performed. WGS did not reveal a pathogenic mutation in 
MAP2K1. However, gene set enrichment analysis of the transcriptome data demonstrated 
an expression profile remarkably similar to the one reported by Kang et al. In addition, 
in-depth analysis of the RNA-seq data revealed a novel variant (p.C121S) in the catalytic 
domain of MAP2K1, which was only present in the affected skin. Using an allele-specific 
PCR, we were able to confirm the presence of this variant in both DNA and RNA from the 
affected skin. Affected bone tissue was unfortunately not available for further confirmation. 
Interestingly, both the p.K57N and the p.C121S have been reported before in patients with 
melanoma. In vitro characterisation has shown that both mutations result in an increased 
phosphorylation of the MAP2K1 downstream effector Erk. These data strongly suggest that 
this newly identified p.C121S variant is also causing melorheostosis. In conclusion, our 
study shows that not only variants (p.K57N and p.K57E) in the negative regulatory domain 
of MAP2K1 but also variants (p.C121S) in the catalytic domain may cause melorheostosis.

Disclosures: Raphaël De Ridder, None
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MON-251
Somatic HRAS Variant in a Parathyroid Adenoma, Squamous Cell 
Carcinoma, and Endomyocardial Membrane Expands the Phenotype of 
the Cutaneous Skeletal Hypophosphatemia Syndrome (CSHS) *Rachel I. 
Gafni1, Maria Zhadina1, Jamie Streit1, Michael T. Collins1, Chelsi L. Flippo2, 
Michael Gottschalk3, Dhaval Patel4, Naris Nilubol5. 1National Institute of Dental 
and Craniofacial Research, National Institutes of Health, United States, 2Eunice 
Kennedy Shriver National Institute of Child Health and Human Development, 
National Institutes of Health, Bethesda, MD , United States, 3Rady Children’s 
Hospital, University of California, San Diego, California, United States, 
4Department of Surgery, Medical College of Wisconsin, Milwaukee, Wisconsin, 
United States, 5National Cancer Institute, National Institutes of Health, Bethesda, 
MD, United States

Background: CSHS is a rare multi-lineage mosaic disorder due to somatic gain-of-func-
tion RAS variants, manifesting as skeletal dysplasia, FGF23-mediated hypophosphatemia, 
and skin lesions. RAS variants in dysplastic bone and skin have been described. Tumors in 
other tissues have been reported, but RAS status is unknown. We present a novel case of pri-
mary hyperparathyroidism (HPTH), squamous cell carcinoma (SCC), and endomyocardial 
hypertrophy associated with an HRAS variant in CSHS.Case: The patient is a 17-year-old 
with CSHS, due to a somatic HRAS G13R variant found in dysplastic bone and melanocytic 
epidermal nevi. For her hypophosphatemia, calcitriol and phosphate therapy was initiated 
at 15mos with normal PTH and blood and urine calcium (Ca) levels until 12y. Without 
evidence of preceding secondary hyperparathyroidism, the PTH became elevated with con-
current hypercalcemia, hypercalciuria, and nephrolithiasis, consistent with primary HPTH. 
Imaging showed an enlarged left inferior parathyroid. A single adenoma was resected; PTH 
and Ca levels normalized. At 8 years of age, she was found to have a left ventricular outflow 
obstruction with subaortic hypertrophy, requiring partial resection of the endomyocardium. 
At 15 years of age, she had resection of a concerning lesion on the left cheek; pathology 
revealed a SCC. Genetic analyses of the parathyroid adenoma, SCC, and subaortic endo-
myocardium identified the same pathogenic HRAS G13R variant. The SCC also contained 
two pathogenic variants in TP53, which are highly prevalent in cutaneous SCC, and a known 
pathogenic BRAF variant, not reported previously in SCCs.Conclusion: The HRAS G13R 
variant is associated with numerous tumors, including breast, adrenal, lung, prostate, sali-
vary gland, thyroid, urinary tract, and skin. Several other somatic and germline variants have 
been implicated in parathyroid tumors; however, this is the first case of a somatic HRAS 
variant in a hyperfunctioning parathyroid adenoma. HRAS variants, including G13R, have 
been reported in cutaneous SCC, but not in CSHS. While pathogenic germline variants in 
RAS-MAPK pathway genes are associated with hypertrophic cardiomyopathy and subaortic 
outflow obstruction, somatic variants in HRAS have not been linked to cardiac hypertrophy. 
The presence of this pathogenic HRAS G13R variant in these three tumors expands the phe-
notype of CSHS. Additional studies are needed to investigate RAS as a driver in parathyroid 
and cardiac hyperplasia.

Disclosures: Rachel I. Gafni, None

MON-252
FluoBoltTM-Periostin, a new Highly Sensitive Fluorescence Immunoassay 
for this Matricellular Protein based on Plasmonic Microtiter Plates *Gerhard 
Hawa 1, Teresa Jungwirth1, Albert Missbichler1. 1FIANOSTICS GmbH , Austria

Objective:The extracellular matrix protein Periostin has been extensively studied in re-
spiratory-, bone- and oncological diseases and several different assay methods are currently 
available for this protein. For some applications (e.g. detection in breath condensate (1) or 
gingival crevicular fluid (2)) a high sensitivity of the used assay is required. Therefore we 
decided to use our recently developed highly sensitive fluorescence immunoassay platform 
(3) to provide a new tool for Periostin measurements for all research fields where this marker 
is studied.Methods:A monoclonal mouse antibody recognizing the C-terminus of Periostin 
and a polyclonal antibody raised in goat were used to setup a sandwich fluorescent immuno-
assay on plasmonic microtiter plates with FITC, Cy3, Cy5 and AlexaFluor680 for detection. 
The assay procedure consists of incubating 40 µl of fluorescent-labeled detection antibody 
together with 20 µl of sample over night in the dark followed by measuring at suitable exci-
tation/emission wavelengths with a conventional fluorescent microplate reader. This assay 
was used to determine Periostin concentrations in a collection of blood donors without doc-
umented diseases.Results:The LOD of this assay was 2 pmol/L and its LLOQ 11 pmol/L. In-
tra-/Inter-assay CVs ranged from 3-7% and 9-13% respectively. In a collection of 41 samples 
from blood donors (21 f, 20 m) aged 19-76 year was no age- or sex- dependency of serum 
concentrations. All samples were measurable and the found concentrations ranged from 1.5 
to 24.5 pmol/L.Conclusion:The developed assay is sufficiently reliable and sensitive for the 
detection of Periostin in human serum. Further studies must be performed to evaluate its 
usefulness for applications where high sensitivity of the used assay is required.Literature:1) 
Carpagnano GE et al. Chest. 2018 Nov; 154(5):1083-1090.2) Kumaresan et al. Eur J Dent. 
2016 Oct-Dec; 10(4):546-550.3) Hawa G et al. Anal Biochem. 2018 May 15; 549:39-44.

Disclosures: Gerhard Hawa , FIANOSTICS GmbH, Other Financial or Material Support

MON-253
A large-Scale Deep-Coverage Whole Genome Sequencing to Identify Less 
Common and Rare Variants Associated with BMD and Fractures: The 
NHLBI Trans-Omics for Precision Medicine (TOPMED) Study *Yi-Hsiang 
Hsu1, Hanfei Xu2, Xiaoyu Zhang2, Ching-Ti Liu2, May Montasser3, Mao Fu3, 
Jeff O’Connell3, James Perry3, Shabnam Salimi3, Elizabeth Streeten3, Braxton 
D. Mitchell3, Carolyn Crandall4, Chris Delaney5, Anne Justice6, David Karasik7, 
Robert Wallace8, David M. Evans9, Jonathan H. Tobias10, Brent Richards11, 
John Blangero12, Kerri Wiggins13, Rebecca Jackson14, Douglas Kiel15. 1Marcus 
Institute for Aging Research and Harvard Medical School, United States, 
2Boston University, School of Public Health, United States, 3University of 
Maryland, United States, 4University of California, Los Angeles, United States, 
5University of Washington, United States, 6University of North Carolina, United 
States, 7Marcus Institute for Aging Research, Hebrew SeniorLife, United States, 
8University of Iowa, United States, 9University of Queensland Diamantina 
Institute, Australia, 10Department of Clinical Science at North Bristol, University 
of Bristol, United Kingdom, 11Lady Davis Institute, Jewish General Hospital, 
McGill University, Canada, 12University of Texas Rio Grande Valley School of 
Medicine, United States, 13 University of Washington, United States, 14Ohio State 
University Wexner Medical Center, United States, 15Hebrew SeniroLife Marcus 
Institute for Aging Research and Harvard Medical School, United States

The discovery of causal genetic variants creates opportunities for new disease diag-
nostics and therapies. Although common-variant based genome-wide association studies 
(GWAS) have identified loci associated with BMD and fractures, such approache has in-
herent limitations. For example, it is likely unavailable to genotype/impute less common, 
rare mutations and structural variations that have larger effect size and might reveal unique 
pathways influencing bone metabolism. Previously, we reported the largest common-vari-
ant based GWAS on BMD (N=~400K). However, the identified loci only explained ~20% 
variance of BMD, comparing to the 85% BMD heritability estimated from twins. Thus, 
current common-variant based GWAS approach only detects a small fraction of genetic her-
itability. To fill the gap of missing heritability, whole-genome sequencing (WGS) is rapidly 
being incorporated into mainstream researches to provide comprehensive enumeration of 
human genome sequence variation. To identify novel less common and rare variants that 
are associated with BMD and fractures, we utilized the deep-coverage WGS (average 30X) 
in ~10K Caucasian participants obtained from the Amish, CHS, FHS, SAFOS and WHI 
studies (the NHLBI TOPMED Program) as well as ALSPAC and TWINSUK studies. We 
first performed gene-based collapsing association tests (allele-count and SKAT tests) to 
identify rare functional coding variants (MAF <= 0.5%) of BMD and fractures. Only loss-
of-function, missense with deleterious effects and protein-altering short insertion/deletion 
coding variants were included. Covariates adjusted in the models included age, age2, sex, 
weight, height, ancestral genetic background, cohort studies and menopause status (women 
only). To consider potential familiar relatedness among subjects, a linear mixed-effect model 
with kinship/genetic relationship matrix was applied. Genome-wide significance was p < 
4.27x10-6 after Bonferroni correction. The most significant association was found in IGHE 
gene (p=7.18x10-8) with lower LS BMD. The other novel findings included SLC26A11, 
ERGIC3 and STMN1 genes associated with LSBMD. No genome-wide association was 
found for FNBMD, but strong association (p < 6x10-5) was found in TFAP2E, CYP2B6, 
GDF10 and IL6 genes. Additional analyses are underway to include functional non-coding 
variants (e.g. variants affecting gene regulation in bone cells), which will provide a compre-
hensive ascertainment on sequence variants and their impact to bone health.

Disclosures: Yi-Hsiang Hsu, None

MON-254
Metabolomic signatures among men and women with and without 
osteoporosis: The Boston Puerto Rican Osteoporosis Study *Kelsey 
Mangano1, Sabrina Noel1, Katherine Tucker1, Chao-Qiang Lai2, Laurence 
Parnell2, Jose Ordovas3. 1University of Massachusetts, Lowell, United States, 
2USDA Agricultural Research Service, Nutrition and Genomics Laboratory, 
JM-USDA Human Nutrition Research Center on Aging at Tufts University, 
United States, 3Nutrition and Genomics Laboratory, JM-USDA Human Nutrition 
Research Center on Aging at Tufts University, United States

Metabolic pathways underlie the pathogenesis of osteoporosis; however, their specific 
components are poorly understood, particularly in men. The purpose of the current study 
was to examine unique metabolomic profiles among individuals with and without OS from 
the Boston Puerto Rican Osteoporosis Study. Bone mineral density was measured using 
dual-energy X-ray absorptiometry, and OS at the femoral neck or the lumbar spine was 
defined as T-score, <= 2.5. Metabolomic analyses were conducted on blood plasma samples 
from 635 adults, aged 47-77y and a total of 808 metabolites were identified. Metabolites sig-
nificantly associated with OS were analyzed for enrichment in various biological pathways, 
functional modules, bioprocesses and diseases. Software used included Mbrole 2.0, Metabo-
Analyst, and Reactome, with analyses run using default parameters including FDR correc-
tion of p-values. Covariates included age (y), sex, education, menopause, smoking status, 
alcohol status, physical activity score, total energy intake, height and body mass index. For 



314

MON-255 ASBMR 2019 Annual Meeting

the total cohort, the average age was 60.0 +/- 7.5 y; 70% women; 11% of women with OS, 
7% of men with OS. In men with OS, levels of 40 plasma metabolites were significantly al-
tered compared to disease-free individuals. In women with OS, levels of 33 metabolites were 
significantly different compared to disease-free individuals (Figure). The plasma OS-asso-
ciated metabolite patterns differed greatly by sex with just two metabolites observed in both 
men and women with OS (N-(2-furoyl)glycine; androstenediol (3beta,17beta) monosulfate). 
Pathway enrichment analysis showed that, in women, 10 of the 33 metabolites correlated 
with OS were sulfate conjugates of steroid hormones (FDR p-value 0.017). Other pathways 
and bioprocesses of note include phosphatidylcholine and phosphatidylethanolamine bio-
synthesis, and the degenerative disc disease pathway. Results from the Mbrole tool highlight 
the degenerative disc disease pathway, driven by significant declines in hypoxanthine, urate 
and uridine. In men, pathways of note showing enrichment based on metabolite differences 
between those with and without OS include branched chain amino acid metabolism, and 
glycerophospholipid metabolism including synthesis of linoleate from phospholipid with-
in linoleic acid metabolism and phosphatidylcholine biosynthesis. Future research should 
elucidate downstream effects of modulated metabolic pathways among individuals with and 
without OS.

Disclosures: Kelsey Mangano, None

MON-255
Molecular Mechanisms of Beta Blocker Association with Increased Bone 
Mineral Density in Humans *Kathleen Nevola1, Douglas Kiel2, Katherine 
Motyl3, Christine Lary4. 1Tufts University, United States, 2Harvard Medical 
School, United States, 3Maine Medical Center Research Institute, United States, 
4Maine Medical Center Research Institute: Center for Outcomes Research & 
Evaluation, United States

Beta-blocker (BB) use is associated with higher bone mineral density (BMD) and re-
duced fracture rate. Mouse studies indicate BBs inhibit β2-adrenergic receptor (ADRB2) 
signaling in osteoblasts, leading to improved bone formation and reduced resorption, but 
it is not clear if this or other mechanisms are involved in humans. Since specific microR-
NAs (miRNA) are suggested to be putative biomarkers and secreted miRNA are involved 
in gene regulation in bone, we used miRNA data to probe putative mechanisms underlying 
BMD measures due to BB use. Our objective was to examine miRNA expression that was 
associated with increased BMD in BB users but not in non-users in order to determine po-
tential miRNA-mediated mechanisms of BB effects on bone using the Framingham Heart 
Study. The total sample size was N = 1,995 (56% female), with an average age of 66 yrs. 
Femoral neck BMD was measured by DXA, and BB use was assessed by medication ques-
tionnaire during a clinic visit between 2005 and 2008. BMD was categorized as normal 
(T-score >=-1) or low (T-score < -1. miRNA from whole blood was assayed with a Luminex 
custom panel (415 miRNA assayed). We first used a supervised approach using ANOVA 
to model the association between miRNA expression and BB use, BMD category, and the 
interaction of BMD and BB use, filtering for miRNA with an interaction p-value< 0.05. We 
also employed an unsupervised approach in which Weighted Gene Co-expression Network 
Analysis (WGCNA) was used to discover miRNA modules or highly correlated clusters. We 
then selected modules that were significantly correlated with BMD and BB use. We used 
TargetScan to determine gene targets of miRNAs significant from the supervised ANOVA 
analysis or in selected clusters from the WCGNA analysis. Pathway and enrichment analysis 
of each was performed using Gene Ontology. We confirmed that BB users had a significant-
ly higher BMD T-score (mean=-0.828, standard error (SE)=0.049) than non-users (mean=-
0.96,SE=0.028) (p=0.01). In our ANOVA model, we identified 10 significant miRNAs, with 
glycolysis and metabolism over-enriched among the gene targets. Using WGCNA, we found 
two miRNA modules significantly correlated with BB use and BMD which were over-en-
riched (p<0.05) for terms related to bone and nervous system development, endocrine sig-
naling, and innervation. Our results indicate potential miRNA-mediated mechanisms may be 
involved with the effect of BB treatment on bone.

Disclosures: Kathleen Nevola, None

MON-256
Tumor Necrosis Factor is involved in ossified ligamentum flavum in 
in thoracic ossification of the ligamentum flavum *chi Zhang1. 1Peking 
University International Hospital, China

Thoracic ossification of the ligamentum flavum (TOLF) is characterized by ectopic 
bone formation in the ligamentum flavum. However, the underlying etiology is not well 
understood. In this study, the ligamentum flavum was systematically analyzed in TOLF pa-
tients by using comprehensive iTRAQ labeled quantitative proteomics. Among 1285 detect-
ed proteins, there were 282 proteins identified to be differentially expressed. The function 
clustering analysis revealed that ten of the above proteins are related to inflammation, in-
cluding tumor necrosis factor (TNF). The effect of TNF-α on primary ligamentum flavum 
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cells was examined. Primary cells derived from ligamentum flavum of TOLF patients were 
stimulated by TNF-α. RNA was isolated and analyzed by quantitative RT-PCR. Osteoblast 
differentiation related genes such as Bmp2 and Osx were upregulated in the presence of 
TNF-α. TNF-α activated Osx expression in a dose-dependent manner. Interestingly, a spe-
cific mitogen-activated protein kinase ERK inhibitor U0126, but not JNK kinase inhibitor 
SP600125, abrogated TNF-α activation of Osx expression. We provide the evidence to sup-
port that TNF-α involves in TOLF probably through promoting osteoblast differentiation 
via Osx.

Disclosures: chi Zhang, None

MON-276
Estrogen receptor alpha is involved in bone healing through regulating 
osteoblast maturation and angiogenesis *Pei-I Lin1, Ruei-Ming Chen1. 1Taipei 
Medical University, Taiwan, Province of China

Our previous study has shown that the estrogen/estrogen receptor alpha (ERα) axis par-
ticipates in osteoblast maturation via upregulating chromosomal and mitochondrial complex 
gene expression. This study was further aimed to evaluate the roles of ERα in bone healing 
and the possible mechanisms. A metaphyseal bone defect was created in the left femurs of 
male ICR mice. Following surgery, analysis by micro-computed topography revealed that 
the bone mass was time-dependently augmented in the bone defect area. At the same time, 
levels of ERα, instead of ERβ, were significantly upregulated in the defect area. Administra-
tion of mice with methylpiperidinopyrazole (MPP), an inhibitor of ERα, decreased levels of 
ERα and consistently diminished bone volume and trabecular thickness in the injured area. 
As to the mechanisms, osteoblast maturation was enlarged during bone healing. Neverthe-
less, exposure of the animals to MPP attenuated osteoblast maturation. In parallel with bone 
healing, expression of bone formation-related Runx2 and OCN mRNA and protein in the 
defected area were induced. Treatment with MPP led to significant inhibition in runx2 and 
ocn gene expression in the bone defect area. Furthermore, immunehistochemical analysis of 
PECAM-1, a biomarker of endothelial cells, revealed enhancement of angiogenesis in the 
defect area. In contrast, administration of mice with MPP caused a significant lessening in 
angiogenesis. Taken together, the present study has shown the contribution of ERα to bone 
healing through stimulation of osteoblast maturation and angiogenesis.

Disclosures: Pei-I Lin, None

MON-277
From bedside to the bench: a novel human homozygous IGF1R mutation 
is causal of abnormal skeletal acquisition *MANISHA DIXIT1, Masanobu 
Fujimoto 2, Andrew Dauber2, Vivian Hwa2, Isabelle Maystadt3, Anita Rauch4, Jean 
De Schepper5, Gozde Yildirim6, Yanjiao Zhang6, Shoshana Yakar6. 1Department 
of Basic Science and Craniofacial Biology, David B. Kaiser Dental Center, New 
York University college of dentistry, NY, USA, United States, 22Cincinnati 
Children’s Hospital Medical Center, Department of Pediatrics, University of 
Cincinnati College of Medicine, Ohio, USA, United States, 33Center for Human 
Genetics, Institut de Pathologie et de Génétique, Gosselies, Belgium, Belgium, 
45Institute of Medical Genetics, University of Zurich, Zurich-Schwerzenbach, 
Switzerland, Switzerland, 56Department of Paediatric Endocrinology, Ghent 
University Hospital, Ghent, Belgium, Belgium, 6Department of Basic Science 
and Craniofacial Biology, David B. Kaiser Dental Center, New York university 
of dentistry, New York, USA, United States

Introduction: The fundamental importance of the insulin-like growth factor-1 (IGF-1)-
IGF1R (IGF-I receptor) system in skeletal acquisition and bone mineral density (BMD) 
accretion during developmental growth and aging is supported by mouse studies and limited 
human case reports. We now report two siblings, born IUGR to consanguineous parents, had 
severe post-natal growth retardation with height SDS of -6.2 (P1, female, 9.9yrs) and -4.5 
(P2, male, 7.1 yrs). Co-morbidities included microcephaly, dysmorphic features, and a mark-
edly reduced BMD of -6.9 SD (P1) and -3.7 SD (P2). Whole exome sequencing identified 
a novel homozygous IGF1Rc.2132_2143del, which resulted in an IGF1R variant that was 
appropriately expressed and localized, but IGF-I responsiveness was significantly blunted.
Objectives: To assess the impact of a human homozygous IGF1R p.Ala711_Glu714del in-
frame mutation on skeletal accretion in a knock-in mouse model.Methods: A viable knock-in 
mouse model of the human mutation (IGF-1RKI) provided in vivo evidence that the private 
IGF1R mutation was the cause for the loss of bone integrity and impaired growth. Igf1r c. 
2134_2145del (p,Ala712_Glu715del) in C57BL/6J background was generated by gene-ed-
iting with CRISPR/Cas9 methodology and mice bred for heterozygous and homozygous 
knock-in genotypes. Bone morphology and BMD were analyzed by high-resolution mi-
cro-computed tomography (mCT), mechanical properties were studied by 3-point bending 
and micro-indentation assays.Results: Male and female IGF-1RKI homozygous mice, born 
IUGR, displayed significant post-natal growth retardation. Reduced ossification of the axial 
and appendicular skeleton detected in one-day-old heterozygous mice was more severe in 
the homozygous mice. Both sexes showed 45% reductions in femur mid-diaphysial total 
cross-sectional area and bone area, and a 30% decrease in cortical bone thickness that re-
sulted in reductions in polar moment of inertia and mechanical strength at 8 and 16 weeks 
of age. Despite the severely compromised morphology of the femur in the homozygous 
mice, BMD of the cortical bone compartment was surprisingly similar to control mice. In 

contrast, the trabecular bone at the femur distal metaphysis of homozygous males showed 
40% and 30% reductions in bone volume/total volume (BV/TV) and BMD, respectively, 
while homozygous females showed minor reductions in both BV/TV and BMD at 8 and 
16 weeks.Conclusion: The skeletal phenotype of our Igf1r knock-in mouse indicates severe 
delays in accretion of BMD and impaired trabecular bone metabolism, thus mimicking the 
loss of BMD in our patients. Future studies of osteoprogenitors number and function will 
unravel the mechanisms of how this specific natural mutation in IGF1R impaired skeletal 
development and contributes to the severe post-natal retardation observed in the patients.

Disclosures: MANISHA DIXIT, None

MON-278
LA-PTH Prolonged Activity is Tolerant of Ligand Oxidation Despite a 
Contact Role for Methionine-8 Predicted by the Cryo-EM Structure of 
the PTHR1-LA-PTH Complex *Ashok Khatri1, Thomas Dean1, Thomas J 
Gardella1, Brijesh Bhayana2. 1Endocrine Unit, Massachusetts General Hospital, 
United States, 2Dept. of Photomedicine, Massachusetts General Hospital, United 
States

Background—LA-PTH is a long-acting analog in pre-clinical development for hypo-
parathyroidism. It is a modified PTH(1-14)/PTHrP(15-36) hybrid peptide that retains methi-
onine-8, as found in PTH. In PTH(1-34), oxidation of Met8 strongly impairs PTHR1-bind-
ing and signaling activity. How Met8 oxidation might affect LA-PTH function is unknown. 
The recently reported structure of the PTHR1 in complex with LA-PTH, as well as Gαs/β/γ, 
determined by cryo-EM at a resolution of 3.0 A° (Zhang et al, Science 2018 in press), can 
help shed light on the roles that critical residues, such as Met8, play in the receptor interac-
tion mechanism. Results––In the structure, LA-PTH binds as an extended α-helix with its 
C-terminal 15-32 portion docked to the receptor’s N-terminal extracellular domain, and its 
N-terminal 1-14 portion projecting down into the heptahelical core. The N-terminal ligand 
segment is completely buried and makes multiple contacts to residues in each transmem-
brane helix (H) except H4. Previous functional studies on PTH peptides identify Val2, Ile5 
and Met8 of PTH as critical determinants of activation. In the structure, the side-chains of 
Val2, Ile5 and Met8 align on one face of the ligand helix and interact with mostly hydro-
phobic side chains projecting from H3 and H5. The sulfhydryl of Met8 inserts between the 
side chains of Val285 and Phe288 near the top of H3. Surprisingly, oxidation of LA-PTH 
(via treatment with 1% hydrogen peroxide for 16h) did not decrease the potency or duration 
of cAMP signaling on the PTHR1, as measured in HEK293/PTHR1 or SaOS2 osteoblastic 
cells. A similar preservation of signaling potency was observed with a Norleucine-8-modi-
fied LA-PTH analog. Conclusion–The optimized scaffold design of LA-PTH provides suf-
ficient enhancement in overall receptor binding affinity to overcome any perturbation in the 
receptor interaction mechanism imposed by oxidation of Met-8 or replacement by Nle. This 
property may confer advantages to LA-PTH as a potential therapeutic agent.

Disclosures: Ashok Khatri, None

MON-279
Linking hepcidin, a key hormone for iron homeostasis, with Swedish mutant 
APP and inflammation associated osteoclastogenesis and bone-loss *Haohan 
Guo1, Jinxiu Pan1, Kevin Liu1, Lin Mei1, Wencheng Xiong1, Lei Xiong2, Bo 
Wang3, Xiao Yang4. 1Case Western Reserve University, United States, 2Case 
Western Reserve Univesity, United States, 3Huazhong University of Science and 
Technology, China, 4Southern Medical University, China

Many patients with various types of diseases, including neurodegenerative disorders, 
such as Alzheimer’s disease (AD), and liver diseases, such as hepatitis and non-alcoholic 
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fatty liver disease, have elevated risk of osteoporosis. However, little is known about the 
underlying mechanisms of their association with osteoporosis. Interestingly, patients with 
AD or liver diseases often have increased serum levels of hepcidin, in addition to inflam-
matory cytokines. Hepcidin is a peptide hormone induced by inflammatory cytokines, re-
leased mainly by hepatocytes, and critical for systematic iron homeostasis. Here we provide 
evidence for hepcidin to be involved in osteoporotic deficit. Expressing hepcidin not only 
in mouse hepatocytes, but also in osteoblast (OB)-lineage cells, exhibited features of osteo-
porotic deficit (e.g., lower trabecular bone mass). Such an osteoporotic deficit might result 
in large from an increased bone resorption, as little to no change in bone formation was de-
tected in mice expressing hepcidin in hepatocytes. Cellular mechanistic studies indicate that 
hepcidin promoted the proliferation of osteoclast (OC) precursors and their differentiation to 
OCs. These hepcidin’s functions are likely due to its down-regulation of ferroportin (FPN), 
and the increase of intracellular iron levels. In addition, inflammatory cytokine IL-6 may 
promote osteoclastogenesis and bone resorption by inducing hepcidin expression. Together, 
these results demonstrate that hepcidin promotes osteoclastogenesis likely by inhibiting fer-
roportin and increasing iron overload in OC-lineage cells, and reveal a mechanism of AD or 
liver diseases associated osteoporosis.

Disclosures: Haohan Guo, None

MON-280
Protein Phosphatases 1 and 2A are Necessary for PTH (1-34) Stimulation of 
Osteoblastic RANKL Expression Through CREB Regulated Transcription 
Coactivator 3 *Zhiming He1, Carole Le Henaff1, Florante Ricarte1, Victoria 
Kolupaeva1, Nicola Partridge1. 1New York University College of Dentistry, 
United States

We previously reported that the cAMP/PKA/SIK2/CRTC3 signaling axis plays an 
important role in PTH stimulation of RANKL. Salt-inducible kinase 2 (SIK2) inactivates 
CREB regulated transcription coactivator 3 (CRTC3) through phosphorylation and retains it 
in the cytoplasm. When PTH signaling activates PKA and consequently phosphorylates and 
inactivates SIK2, CRTC3 must be dephosphorylated in order to translocate into the nucleus 
to promote RANKL transcription. To understand the mechanism of CRTC3 activation, we 
examined involvement of protein phosphatases 1 (PP1) and 2A (PP2A) in PTH signaling in 
primary murine calvarial osteoblastic cells. First, we investigated whether SIK2 associates 
with PP2A. We immunoprecipitated PP2A catalytic α subunit and analyzed immunoprecip-
itates for the presence of SIK2. Conversely, we immunoprecipitated SIK2 followed by de-
tection of PP2A catalytic, regulatory (B) and scaffolding subunits. Both approaches showed 
no interaction between PP2A and SIK2, suggesting that PP2A is unlikely to dephosphorylate 
SIK2. Next, we examined if we can detect interaction between CRTC3 and PP2A Bα reg-
ulatory subunit, since the B subunits are responsible for recognition of PP2A substrates. 
We found that CRTC3 interacts with PP2A Bα as early as 15 min after PTH treatment. 
Importantly, as demonstrated by immunofluorescence, CRTC2 and CRTC3 are translocated 
into nuclei after PTH treatment. Inhibition of PP1 and PP2A with 200 uM okadaic acid 
decreased CRTC2 translocation and completely abolished translocation of CRTC3. We next 
examined the effect of siRNA-mediated knockdown of PP1 and PP2A subunits on PTH-in-
duced upregulation of RANKL expression. qRT-PCR analysis showed significant reduction 
in PTH stimulation of RANKL mRNA: 40% by Ppp2ca siRNA, and 60% by either Ppp1ca, 
Ppp1cb, or Ppp1cc siRNAs compared to control siRNAs. No effect on RANKL expression 
was observed when Ppp2cb expression was downregulated. Finally, we examined whether 
PTH affects gene expression of its downstream potential targets, such as Sik1, Sik2, Sik3, 
Creb1, Creb3, Creb5, ATF4, Crtc1, Crtc2 and Crtc3. After 4 h of PTH treatment, Sik1, Sik2 
and Sik3 expression were up-regulated while Creb5 was down-regulated. These results may 
indicate that PTH causes feedback regulation of the SIK pathway. Taken together, it appears 
that both PP1 and PP2A are involved with dephosphorylation of CRTC3 to allow its entry to 
the nucleus and stimulation of transcription of RANKL in osteoblasts.

Disclosures: Zhiming He, None

MON-281
Impaired Hard Tissue Morphology and Mineral Density in Type-1 Diabetes 
*Shira Miller1, Gozde Yildirim1, Yanjiao Zhang1, Manisha Dixit1, Hisham 
Ellayen 1, Shoshana Yakar1, Emi Shimizu 2. 11, United States, 22, United States

Introduction: Type 1 Diabetes Mellitus (T1DM) is one of the most common chronic 
diseases in childhood, with a mean age of ~14 years at diagnosis. T1DM subjects show 
reductions in bone volume and bone mineral density (BMD) in the axial and appendicular 
skeleton. Further, a number of reports suggest that T1DM is associated with destruction of 
the oral periodontium,dentin and enamel volume and density. Hypothesis: We hypothesize 
that the metabolic stress experienced by T1DM subjects affects their regulation of hard tissue 
and mineral density, regardless of tissue origin, via common mechanism affecting osteo-
progenitor numbers and bone cell metabolism. Methods: To test our hypothesis we used 
the non-obese diabetic (NOD) mouse as a model for T1DM. We used three groups; NOD 
mice that developed severe diabetes, diabetic NOD mice treated with insulin pumps, and 
NOD mice that were predisposed to diabetes but did not display hyperglycemia (controls). 
Femur, L5 vertebra, alveolar bone (mandible), and 1stmolar morphology, were analyzed 
using micro-computed tomography (mCT), histomorphometry, and gene expression studies. 
Results: Diabetic NOD mice exhibit compromised femur, L5 vertebra, and alveolar (jaw) 
bone morphology (by mCT) as compared to non-diabetic NOD mice, and insulin treatment 

was unable to restore all morphological traits. Furthermore, severe diabetes associated with 
significant decrease in 1stmolar pulp volume compared to controls, increased dentin volume, 
and 40% decreased enamel volume. Insulin treatment did not restore the impairment in tooth 
morphological traits. Dynamic indices revealedcomplete inhibition of bone formation and 
mineral apposition rates (by histomorphometry) in cortical and trabecular compartments of 
the femur as well as in alveolar bone at the mandible. Gene expression studies showed re-
duced expression of osteoprogenitor markers in the bone marrow in diabetic NOD mice that 
was partially restored with insulin treatment. Primary osteocyte cultures from diabetic NOD 
mice revealed impaired mitochondrial respiration that was not restored with insulin, likely 
contributing to the impaired bone remodeling. Conclusions: Overall, we found significant 
impairments in alveolar bone remodeling in diabetic NOD mice accompanied by alterations 
in tooth morphology as well as impaired long bone morphology and mineral density. Sig-
nificant deficiencies in bone remodeling in diabetic NOD mice along with mitochondrial 
dysfunction of bone cells likely contribute to impaired bone metabolism in T1DM. Future 
studies will focus on bone cell metabolism and the interactions between osteoprogenitors, 
osteoblasts, and osteocytes in T1DM.

Disclosures: Shira Miller, None

MON-282
Thyroid Hormone Interacts with α2-adrenoceptor Signaling but not with β2-
adrenoceptor Signaling in Osteoblasts *Bianca Neofiti-Papi1, Lais Ferreira1, 
Cecilia Gouveia1. 1Department of Anatomy, University of Sao Paulo, Brazil

We have shown that mice with global gene inactivation α2- or β2-adrenoceptors (α2-
AR-/- and β2-AR-/-) are less sensitive to the osteopenic effects of thyrotoxicosis, suggesting 
that thyroid hormone (TH) interacts with the sympathetic nervous system (SNS) to regulate 
bone mass, via mechanisms that involve α2- and β2-AR signaling. This study aimed to in-
vestigate if these interactions occur in osteoblasts. We evaluated the effect of 10-8M triiodo-
thyronine (T3); 10-6M clenbuterol (CLE), a β2-AR agonist; and T3+CLE on cell growth of 
osteoblasts derived from clavaria of wild-type (WT) FVB mice (primary cultures). T3, CLE 
and T3+CLE significantly and equally impaired cell growth form culture day 9 to 21. We 
next treated mouse osteoblast MC3T3-E1 cells with T3, CLE, or with T3+CLE for 48 hours. 
Again, T3 and CLE alone similarly decreased cell growth, while T3+CLE further decreased 
cell growth when compared to CLE alone. As expected, T3 significantly increased osteocal-
cin (OC) gene expression, while CLE had no effect and did not modify the T3-indcution of 
OC expression. We also found that CLE significantly increased cAMP accuulation in these 
celss, while T3 had no effect and did not modify the CLE-induction of cAMP synthesis. 
These data suggest that there is no interaction of TH and β2-AR signaling in osteoblasts. To 
test a local interaction of TH and α2-AR signaling, we evaluated the effect of T3, UK (an 
α2-AR agonist) and T#+UK on cell growth of osteoblasts derived form calvaria of WT (B6) 
and α2c-AR-/- mice. T3 and UK significantly impaired WT cell growth form culture day 12, 
while T3+UK negatively affected cell growth from day 9. At culture days 9 and 12, T3+UK 
ws more negative to WT cell gorwht than T3 and UL alone. Surprisingly, osteoblast derived 
form calvaria of α2c-AR-/- mice were more sensitive to the negative effects of T3 and UK 
alone on cell growth when compared to WT cells. In addition, T3+UK decreased cell growth 
significantly more than T3 or UK alone in α2c-AR-/- cells. T3 increased OC mRNA ex-
ression in WT celss, whereas UK had no effect but blocked the T3-inducction of OC gene 
expression. These findings suggest that TH interacts with α2 signaling to control cell growth 
and osteocalcin gene expression directly in osteoblasts, while an interaction between TH and 
β2-AR signaling to control bone physiology does not occur in osteoblast, but may occru in 
other skeletal cells and/or at the central nervous system level.

Disclosures: Bianca Neofiti-Papi, None

MON-283
Effect of PTH-stimulated bone resorptive activity is involved in IL-11/JAK/
RANKL signaling pathway *Bin Wang1, Yanmei Yang1, Hong Lei1. 1Thomas 
Jefferson University, United States

Intermittent administration of parathyroid hormone (PTH) increases bone formation, 
whereas continuous infusion of PTH causes bone resorption. However, the molecular and 
cellular mechanisms for these disparate responses to PTH have not been fully elucidated. 
PTH indirectly activates osteoclast bone resorption through increasing the expression of 
receptor activator of nuclear factor- kappa B ligand (RANKL). It is established that interleu-
kin-6 (IL-6) family cytokines, such as, IL-6, IL-11, and leukemia inhibitory factor, are able 
to induce osteoclast formation by stimulating RANKL secretion. We found that PTH(1-34) 
(10 nM) was able to time-dependently stimulate IL-11 production in both human and mouse 
osteoblast-like cells. PTH(1-34) treatment for 6 hours did not induce IL-11 secretion where-
as treatment for 48 hours stimulated IL-11 production. PTHrP(1-34) analog, abaloparatide, 
also had similar effect to PTH(1-34) on IL-11 production. The specific Janus kinase (JAK) 
1 and 2 inhibitor (baricitinib) did not affect PTH-stimulated IL-11 production but reduced 
PTH-stimulated RANKL mRNA expression and secretion without causing cytotoxicity. Im-
portantly, baricitinib inhibited PTH-stimulated osteoclast formation and bone resorptive ac-
tivity in co-culture of stromal/osteoblastic cells with nonadherent bone marrow cells. These 
data suggest that IL-11/JAK/RANKL signaling pathway participates in PTH-stimulated 
bone resorption (Figure 1). Thus, targeting this pathway may mitigate the catabolic PTH 
effect on bone and improve the therapeutic efficacy of PTH-based treatment.
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MON-284
Sex difference in rhBMP-2-mediated spinal posterolateral fusion in a 
rat mode *Chawon Yun1, Jonathan Yamaguchi1, Mitchell Hallman1, David 
Ellenbogen1, Allison Greene1, Vivek Shah1, Soyeon Jeong1, Silvia Minardi1, 
Wellington Hsu1, Erin Hsu1, Stuart Stock2. 1Northwestern University Dept of 
Orthopaedic Surgery, United States, 2Northwestern University, Dept of Cell and 
Molecular Biology, United States

Background Context: Sex differences in patient outcomes for spinal fusion have been 
investigated with conflicting results. Although estrogen is known to positively regulate os-
teoblast differentiation through the interaction of bone morphogenetic protein-2 (BMP-2) 
pathway, there remains a paucity of literature investigating the potential but unsubstantiated 
sex-dependent differential response to BMP-2-mediated spine fusion. Clarifying whether 
there exists a sex-based differential bone regenerative response could improve and person-
alize patient care in the setting of spine and other orthopaedic procedures requiring bone 
healing. In this study, we investigated a sex-dependent bone regenerative response to re-
combinant human BMP-2 (rhBMP-2) in a rat spinal posterolateral fusion model. Materials/
Methods: Twenty-eight Sprague-Dawley male and female rats underwent L4-L5 postero-
lateral fusion with bilateral placement of an absorbable collagen sponge loaded with 10 μg 
of rhBMP-2/animal (INFUSE™). Bone regenerative response and fusion were assessed 8 
weeks postoperatively via radiography and blinded manual palpation, where each specimen 
was assigned a score of 0 (unfused, no bridging bone), 1 (unilaterally fused, L4-L5 bridg-
ing), or 2 (bilaterally fused). MicroCT imaging (N=3/group) was used to evaluate new bone, 
the bone volume fraction, and trabecular thickness. Results: Radiography and manual palpa-
tion showed 100% fusion rates for both sexes as we expected at this dose. In fusion scores, 
females had a significantly lower score than males (female: 1.26±0.31 vs males: 1.55±0.33, 
*p=0.001). Radiography showed noticeably smaller fusion mass volumes in females vs. 
males, but the fusion mass was found to be less compressible on manual palpation in fe-
males. MicroCT evaluation also showed significantly lower new bone volumes in females 
(female: 26.591±3.871 mm3 vs. male: 37.595±11.174 mm3, *p=0.046), but a significantly 
higher bone volume fraction (female: 0.266±0.116 vs. male: 0.126±0.064, *p=0.028) and 
significantly greater trabecular thickness (female: 0.198±0.016 mm vs. male: 0.178±0.014 
mm, *p=0.041). Conclusion: Our study suggests that there is a sex-based difference in bone 
regeneration induced by rhBMP-2. In female rats we observed the formation of higher qual-
ity new bone, but less in volume compared to males. Future investigation will allow to 
evaluate the extent of this discrepancy, especially at sub-therapeutic doses of rhBMP-2, and 
will investigate the interplay between the BMP-2 pathway and sex hormones in bone regen-
erative outcomes.

Disclosures: Chawon Yun, None

MON-301
Interleukin-6 (IL6) Knockout Increases Bone Formation in Healing Stress 
Fractures *Brandon Coates1, Jennifer McKenzie1, Susumu Yoneda1, Matthew 
Silva1. 1Washington University in St. Louis, United States

Interleukin-6 (IL6) is a known component of the inflammatory phase of fracture repair 
with robust expression following injury. However, how IL6 contributes to repair is still poor-
ly defined. We investigated the role of IL6 in fracture repair using knockout mice and two 
clinically relevant fracture models. Male and female 12-week old mice were subjected to 
either femur full fracture or ulna stress fracture and were assessed with μCT (callus morphol-
ogy) or histology (H&E, Gr1, F4/80, TRAP). IL6 knockout (IL6KO) mice were compared 
to wild type (WT) littermate controls to assess the impact of loss of IL6 on bone repair. At 
baseline, IL6KO mice were healthy, of similar size to controls, and displayed no underlying 
developmental bone phenotype. Following full fracture IL6KO did not impact total volume 
or bone volume of femur callus (day 14, n>7/group). However, following stress fracture (day 
7, n=8/group) IL6KO ulnae had larger calluses (Figure 1A, p=0.021) and more bone volume 
(Figure 1B, p=0.049). Osteoclast activity was not altered following stress fracture in IL6KO 
mice as qualitatively assessed by TRAP staining (day 7, n=6/group). Furthermore, IL6KO 
did not alter the balance of neutrophils and macrophages recruited to the early callus follow-
ing stress fracture as qualitatively assessed by IHC staining for Gr1 and F4/80 antibodies 
(days 1 & 3, n>4/group). This work reveals increased callus size and bone formation in stress 
fracture repair in mice lacking IL6. Loss of IL6 resulting in larger stress fracture calluses 
suggests that in normal stress fracture healing IL6 acts to inhibit bone formation. TRAP 
staining shows that osteoclast deficiencies are not the cause of the larger calluses in IL6KO 
mice. IHC of early fracture callus demonstrate that IL6KO does not alter the recruitment of 
immune cells. Determining the cause of increased bone formation following stress fracture 
in IL6KO mice requires further research. Overall, we have demonstrated a novel role for IL6 
in bone formation as a negative regulator of bone formation and a potential target to improve 
bone formation following injury.

Disclosures: Brandon Coates, None
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MON-302
Pre-Spaceflight Mechanical Conditioning Of Human Skeletal Stem Cells 
(hSSC) promotes Adipogenesis Resistance In Real Microgravity *Mélanie 
Dhayer1, Sylvie Peyroche2, Norbert Laroche2, Mireille Thomas-Paul2, Marie-
Thérèse Linossier2, Laurence Vico2, Alain Guignandon2. 1INSERM U1059 
Sainbiose, France, 2Inserm U1059 - Laboratoire Sainbiose équipe LBTO, France

Reduced mechanical environments, such as spaceflight, promote SSC commitment 
towards adipocyte at the expense of the osteoblast lineage. On the other hand, expansion 
of hSSC on stiff culture substrates was shown to instill a mechanical memory leading to 
sustained stem cell proliferation and resistance to adipogenesis (Xi Li et al, 2017). In this 
context, we tested whether altering the mechanical memory of hSSC on stiff substrates for 3 
passages (P3) or 6 (P6) before space flight was able to limit microgravity-related adipocyte 
commitment. For this purpose, P3 and P6 hSSC were cultured 14 days in adipocyte differen-
tiation medium (Dexamethasone/Insulin/IBMX) onboard the 18-day SPACEX14 mission in 
the International Space Station. Abundance and sequence of their RNA transcripts was ana-
lysed by RNA-seq (Illumina next generation sequencing). Before flight, we first established 
that undifferentiated P3 cells (maintenance medium) were mechanically programmed by 
stiff substrates, as shown by basal expression of the master genes of osteochondroprogenitor 
differentiation, as gene ontology (GO) analysis showed regulation of chondrocyte differ-
entiation, (GO:0032331, False Discovery Rate FDR: 0.008 and osteoblast differentiation 
(GO:0001649, FDR: 0.03). However, P6 cells remained undifferentiated, with no sign of 
chondro-osteogenesis nor adipogenesis commitment. After space flight exposure, we ob-
served that P3 cells in adipogenic medium were unable to commit towards adipogenesis but 
preserved their stemness (genes for fatty acid metabolic process, GO:0006631, FDR<0.001, 
and lipid localization (GO:0010876, FDR<0.001). We thus confirmed their resistance to the 
pro-adipogenic microgravity-related conditions. In contrast, P6 cells showed an increase 
in adipogenic markers during microgravity exposure (gene expression for lipid storage 
(GO:0010883, FDR<0.002, and localization, GO:1905952 FDR<0.002) suggesting that they 
have lost their mechanical programmation with culture expansion. Our results demonstrate 
that pre-flight mechanical programming, in the absence of any chemical stimuli, is critical 
for stem cell response to microgravity.

Disclosures: Mélanie Dhayer, None

MON-303
Pb2+ Induced Differences in Bone Properties in Osteocalcin +/+ and -/- 
Female Mice *Olga Berezovska1, Gozde Yildirim1, Terry Dowd1, Marjolein van 
der Meulen2. 1Brooklyn College of CUNY, United States, 2Cornell University, 
United States

Lead (Pb) toxicity is a major health problem and bone is the major reservoir. Lead is 
detrimental to bone, affects bone remodeling and is associated with fractures in the elderly. 
Osteocalcin affects bone remodeling, fracture resistance and is decreased with age and in 
some diseases. The role of osteocalcin in bone disorders is unknown. To determine the ef-
fect of lead on bone in the presence and absence of osteocalcin we compared bone mineral 
properties of lead exposed femora (blood lead 16 μg/dl) from female adult (6 mos) back-
ground matched C57BL6 wild-type (Ost+/+) and osteocalcin knock-out (Ost-/-) mice using 
Fourier Transform Infrared Imaging (FTIRI), Micro-computed tomography (uCT), bone 
biomechanical measurements and serum turnover markers (P1NP, CTX). Lead produced a 
significantly increased total area and Imin value, a trend toward an increased bone area/total 
area and a trend toward a decreased marrow area/ total area in Ost-/- vs. Ost+/+ mice. No 
lead associated difference was found in the bending stiffness nor Mmax but lead significantly 
decreased the size adjusted bending stiffness, size adjusted Mmax and collagen maturity in 
the Ost-/- vs. Ost+/+ mice. This indicates weaker material properties in the lead exposed Ost-
/- bone. Lead also significantly increased bone formation in Ost-/- vs. Ost+/+ mice with no 
difference in bone resorption. This suggests an uncoupling between formation and resorption 
without osteocalcin. Imbalanced turnover in the lead exposed Ost-/- mice resulted in bones 
with increased area (Imin) to compensate for weaker material properties. The lead exposed 
Ost-/- bones were not proportionally stronger for increased size. Our results show that os-
teocalcin is needed for coupling bone formation and resorption in lead exposure. They also 
show that low levels of lead have a more detrimental effect on bone material properties when 
osteocalcin is low as compared to normal levels. Since osteocalcin is decreased with age 
the results suggest that lower osteocalcin levels could contribute to the observed increased 
fractures in the elderly with higher blood lead levels.

Disclosures: Olga Berezovska, None

MON-305
Gene Expression Response to Swim Training in Anosteocytic and 
Osteocytic Teleost Fish *Catherine Julien1, Tobias Thiele2, Lior Ofer3, Ron 
Shahar3, Paul Zaslansky4, Bettina Willie5. 1Research Centre, Shriners Hospital 
for Children, Canada, 2Julius Wolff Institute, Charité - Universitätsmedizin, 
Germany, 3Koret School of Veterinary Medicine, The Robert H. Smith Faculty 
of Agriculture, Food and Environmental Sciences, The Hebrew University 
of Jerusalem, Israel, 4Department for Restorative and Preventive Dentistry, 
Charité-Universitaetsmedizin, Germany, 5Research Centre, Shriners Hospital for 
Children ; Department of Pediatric Surgery, McGill University, Canada

Introduction : Bone adapts to changing loading conditions by modeling and remodel-
ing processes. Osteocytes are thought to be mechanosensors regulating bone (re)modeling. 
Thus, it is surprising that bones of evolutionarily advanced fish lack osteocytes yet remain 
responsive to mechanical loading via modeling. We aimed to determine if anosteocytic 
bones in advanced (medaka) and osteocytic bones in basal (zebrafish) teleosts respond to 
swim training using different molecular mechanisms. We used RNAseq to identify genes 
differentially expressed during bone adaptation in response to swim training in two species.
Methods : For both anosteocytic medaka and osteocytic zebrafish, 3 groups of fish were 
submitted to a single 5 minute swimming bout against a current. Vertebrae were dissected 
1h, 8h or 24h after the swim session, RNA was extracted and gene expression was compared 
with control groups (fish that were not swim-trained).Results : We found that loading signifi-
cantly affected the expression level of 388 genes in both species (for at least one time point) 
; 4012 genes were affected only in medaka, and 4084 differentially-expressed genes were 
specific to zebrafish. Two isoforms of vitellogenin, oocyte proteins involved in embryonic 
development, were in the top ten genes affected by loading in zebrafish. While many top 10 
genes mostly affected by loading in medaka are uncharacterized, bmp15 was observed to be 
upregulated 1h after loading. When focusing on genes known to be mechanoresponsive in 
mice after a single loading session (fig.1A), we saw differences between the two fish species. 
Notably, loading increases col1a1b expression in zebrafish, but tends to decrease it in me-
daka. Sost was detected in medaka, indicating that cell types other than osteocytes produce 
sclerostin in this species. Wnt9b, important for cranio-facial development, was downregu-
lated in zebrafish, but showed a tendency to be upregulated in medaka following loading 
(fig.1B).Conclusions : These results have to be interpreted knowing that zebrafish samples 
consist mostly of RNA from osteocytes, while medaka samples are most likely constituted 
mainly of osteoblast RNA. Ongoing studies will confirm the expression of various genes by 
other methods. Our data corroborates recently published work showing that sost is present 
in nonosteocytic cells in medaka1. These results challenge current paradigms of osteocyte 
exclusivity in the regulation of bone modeling.1 Ofer, L. et al. PLoS Biol 2019

Disclosures: Catherine Julien, None

MON-306
Development of a Fluid Shear Stress Streamer for Live Cell Video 
Microscopy *Travis McCumber1, Edson deOliveira1, Dane Wilson1, Paul 
Deegan1. 1University of Nebraska Medical Center, United States

It is well established that mechanical loading is required to maintain bone mass and 
strength, and that osteocytes are the primary mechanosensory cell of the skeletal system. 
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The fact that osteocytes are terminally derived, and that they reside within a mineralized 
matrix, makes the study of this most abundant cell in bone tissue particularly challenging. 
Therefore, osteocyte cell lines have been developed for the in vitro study of the cells mecha-
nosensory properties. Many experimental methods for applying mechanical stimuli via fluid 
shear stress do not allow for visualization of in vitro cellular deformation; thus limiting the 
ability to quantify microstrain and potentially validate how well in vitro strains mimic the 
strain deformation experienced by osteocytes in vivo. The purpose of this project was to 
prototype a multiuse, transparent, shear stress streamer; and subsequently refine and manu-
facture a streamer designed for live cell video microscopy.Initial project methods focused on 
streamer design and prototyping. Prototype criteria were established to ensure the streamer 
was (1) multiuse, (2) transparent, (3) microscope stage and objective compatible, and (4) 
cost-effective to manufacture. Subsequently, refinement criteria were established to ensure 
the integrity of the streamer’s (1) optical clarity, (2) fittings and tubing interface, and (3) gas-
ket composition. Streamers were printed via a Formlabs Form 2 SLA 3D printer allowing for 
economic manufacturing. Optical clarity and visualization of in vitro cellular deformation 
was achieved via Formlabs Form 2 SLA clear photoreactive resin (proprietary methacrylic 
acid ester and photoinitiator mixture, RS-F2-GPCL-04) and polish protocol (Novus). The 
streamer was fitted with Cole-Parmer fittings (NPT 1/8” Valved Adapter, 06359-70) and 
tubing (Masterflex L/S Pump Tubing, 06440-16 and Hose Barb 1/8” Valved Insert, 06360-
40). Gasket composition was optimized via use of a silicone rubber insert (McMaster-Carr, 
8417K44).The in vitro study of osteocytes with respect to mechanical forces is and will con-
tinue to be crucial for the advancement of skeletal health and wellness. The development of 
the described streamer, its future open access publication, and economic production cost will 
allow for bone and mineral laboratories, both large and small, to continue the advancement 
of understanding osteocytes and their mechanosensory properties.

Disclosures: Travis McCumber, None

MON-307
Perlecan deficiency impairs the intracellular calcium signaling in 
mechanically loaded bone and osteocytes *shaopeng pei1, Sucharitha 
Parthasarathy1, Ashutosh Parajuli1, Jerahme Martinez1, Mengxi Lv1, Sida Jiang1, 
Shuo Wei1, X. Lucas Lu1, Liyun Wang1, Danielle Wu2, Mary C. Farach-Carson3, 
Catherine B. Kirn-Safran4. 1University of Delaware, United States, 2University of 
Texas Health Center , United States, 3University of Texas Health Center, United 
States, 4Widener University, United States

Introduction: Perlecan, a heparan sulfate proteoglycan, acts as a pericellular sensor 
during bone’s responses to mechanical loading. Deficiency of perlecan increases the risk 
of osteoporosis in Schwartz-Jampel syndrome patients and attenuates loading-induced bone 
formation in perlecan deficient mice (Hypo). Considering intracellular [Ca]2+ is a ubiq-
uitous messenger controlling numerous cellular processes, we hypothesized that perlecan 
deficiency impairs bone’s calcium signaling pathway in response to loading.Method: (1) 
In situ osteocyte calcium imaging: 18-21-week-old male mice (8 WT, 4 Hypo) were used. 
Tibiae were harvested, incubated for 2h, loaded with Fluo-8 AM calcium indicator for 0.5 
h, and imaged with a confocal microscope under cyclic loading (Fig. 1). Student’s t test 
and Mann-Whitney U tests were used to compare the percentage of responsive cells (with 
normal distribution) and the other measures (without normal distribution), respectively, be-
tween WT and Hypo, and the Chi-square test was used to compare the percentage of respon-
sive cells with multiple peaks between WT and Hypo, with p<0.05 as statistical significance. 
(2) RNA sequencing and RT-qPCR: 19-week-old Hypo and WT controls were loaded for 7 
days on the left tibia (5 min/day, 4Hz, 8.5 N), with right tibia as controls. Total RNA samples 
from tibiae (with marrow) were sequenced. Differentially expressed genes (Hypo vs. WT) 
and KEGG pathways were identified (FDR2 and Benjamini p<0.05).Results: Perlecan defi-
cient mice showed more than 58% lower responding rate compared to wild type mice (WT 
15.7%, Hypo 6.6%, p=0.04). And among the responding osteocytes, Hypo exhibited fewer 
number of peaks (WT 2.4, Hypo 1.6, p=5*10-6), lower percentage of multiple responding 
peaks (1+peaks, WT 53%, Hypo 25%, P=3*10-6). Dynamic measures of the first peak in 
Hypo, relative to WT, showed a trend of lower magnitude (WT 1.49, Hypo 1.41, p=0.09), 
longer rising time (WT 7.88 sec, Hypo 8.70 sec, p=0.04) and longer relaxation time (WT 
5.34 sec, Hypo 7.15 sec, p=0.0004). Pooling all peaks together, similar differences were ob-
served in Hypo relative to WT in the peak magnitude (-6.8%, p=0.001) and relaxation time 
(+23%, p=0.0007), but no change in arising time (+0.4%, p=0.5). Our RNA sequencing data 
also confirmed the down-regulation of calcium signaling pathway in loaded tibia (Hypo vs. 
WT, p=0.006). Down-regulation of transcripts Atp2a1 (ER Ca2+ refilling pump) and Ryr1 
(ER Ca2+ releasing receptor) were also validated between RNA sequencing and RT-qPCR 

results.Discussion: Perlecan dificient mice showed reduced intracellular calcium responses 
under loading in situ and was validated by the RNA-sequencing results. These data support 
our hypothesis and elucidate the mechanisms underlying the attenuated anabolic response 
to loading in Hypo.

Disclosures: shaopeng pei, None

MON-308
Load-induced Regulation of Bone Neuro-mechanosensory Components in 
Healthy and Diabetic Mice *Marcia Urban-Maldonado1, Sylvia Suadicani1, 
Mia Thi1, Mitchell Schaffler2. 1Albert Einstein College of Medicine, United 
States, 2City College of New York, United States

Bone loss and neuropathy are complications commonly associated with Type 1 dia-
betes (T1D). Emerging evidence suggests that the nervous system is an active participant 
in mechanisms regulating load-induced bone responses and thus establishing the existence 
of a bone-neuro-bone interplay and its importance for proper bone responses to loading. 
Diabetes significantly affects the nervous system, in particular the peripheral sensory nerves. 
Our previous studies showed that diabetic bone becomes insensitive to mechanical loading 
due to altered regulation of the osteocyte Panx1-P2X7R mechanosignaling complex, which 
disrupts proper load-induced bone adaptation and ultimately contributes to bone loss in T1D. 
However, whether and the extent to which diabetes alters the bone neuro-mechanosensory 
system and thereby impairs neural regulation of load-induced bone responses is still un-
known. Here we propose that in addition to its role in osteocytic mechanosignaling, Panx1-
P2X7R also participates in bone neuro-mechanosensory signaling and that this signaling 
pathway is targeted by T1D. To test this hypothesis we used the Akita (C57BL/6J-Ins2Akita) 
mouse model of T1D and age-matched wildtype (WT) mice (8 wk old, male, n=3/group) that 
were submitted to mechanical loading by treadmill running (2 wk; 5 days/wk, 300 m/day) or 
to normal cage control activity. All animals were euthanized immediately after the last run-
ning bout. Hindlimbs and their innervating dorsal root ganglia (DRG) were used for qPCR 
analysis. All experiments were performed under IACUC approval. Our studies indicate that 
compared to heathy wildtype (WT), the T1D mice display 1) lower nerve growth factor 
(NGF) and calcitonin gene related peptide (CGRP) levels in bone (Fig. 1A); 2) reduced 
NGF levels in DRGs (Fig. 1B), and 3) lower Panx1-P2X7R levels in DRGs. Mechanical 
loading significantly increased both NGF and CGRP expression not only in the bone but also 
in the DRG of healthy WT mice after 2 weeks of treadmill running (Fig.1). This response, 
however, was not observed in T1D Akita mice (Fig.1), and was accompanied by a lack of 
anabolic response to loading. These findings are consistent with a load-induced increase in 
bone-neuro-bone signaling and the proposed role of NGF in the regulation of load-induced 
bone formation. Most importantly, indicate that diabetes disrupts the neurosensory axis of 
the bone mechanosensory system and thereby impairs the neuronal regulation of load-in-
duced bone formation.
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Disclosures: Marcia Urban-Maldonado, None

MON-328
Characterization of a rat model to evaluate current and future treatment 
strategies for hypoparathyroidism (hypoPTH). *Geert Behets1, Ellen Neven1, 
Patrick D’Haese1. 1Laboratory of Pathophysiology, University of Antwerp, 
Belgium

HypoPTH, mainly caused by accidental excision of the parathyroid gland (PTG) during 
surgery, is relatively rare, however, might lead to life-threatening complications. Conven-
tional treatment with Ca and vitD supplementation leads to increased nephrolithiasis and 
renal failure. When considering alternative treatments, knowledge of the effects on mineral 
balance, bone, kidney and vessels is essential. In order to perform future intervention stud-
ies, we characterized a rat model of surgically induced (PTX) hypoPTH.60 male Wistar 
rats were assigned to 3 study groups : Control; PTX and PTX VitD Ca, which received 
daily 5 g/kg CaCO3 and 0.125 µg/kg alfacalcidol. In the PTX groups, PTGs were surgically 
removed, while the control group underwent sham surgery.2 weeks after PTX, PTH levels 
were significantly lower in the PTX group versus sham (51.3+/-14.3 vs. 103.5+/-9.8 pg/ml; 
p=0.004) and even further decreased in the PTX Vit D Ca group (1.9+/-0.8 pg/ml; p<0.001 
vs vehicle and PTX). Throughout the course of the study, PTH levels remained stable in all 
groups. From week 2 onwards, serum ionized Ca levels were decreased in PTX animals 
versus control (4.39+/-0.17 mg/dl vs. 5.29+/-0.04 mg/dl; p < 0.001), whereas values in PTX 
VitD Ca (5.63+/-0.06 mg/dl; p<0.001) were increased versus control and further increased 
towards the end of the study at week 12 (7.12+/-0.09 mg/dl).Compared to controls and PTX 
only the PTX VitD Ca group showed a significantly increased urinary volume, accompanied 
by an increase in urinary Ca (2.53+/-0.23 and 2.68+/-0.54 vs 17.99+/-2.05 mg/24h; p<0.001) 
and phosphate (0.67+/-0.15 and 0.36+/-0.10 vs 9.06+/-0.15 mg/24h; p < 0.001). Urinary Ca 
and phosphate did not differ between controls and PTX. Concurrently, after 2 weeks serum 
FGF-23 levels were dramatically increased in the PTX VitD Ca group versus control and 
PTX only (4847+/-422 vs 316+/-47 and 216+/-27 pg/ml; p < 0.001) and after 12 weeks, even 
rose to levels as high as 307201+/-54516 pg/ml. Additionally severe ectopic calcifications 
were present in the PTX vitD Ca group. Preliminary bone data suggest the development 
of adynamic bone in the PTX group, accompanied by a mineralization defect in the PTX 

VitD Ca group.In conclusion, surgical PTX In the rat is a feasible model to study hypoPTH. 
PTX induced hypoPTH and hypocalcaemia, and treatment with VitD and Ca in this model 
induced hypercalcaemia and ectopic calcifications, as well as increased urinary P and Ca 
excretion, reflecting the clinical picture in patients.

Disclosures: Geert Behets, None

MON-329
Functional Characterization of Four Mutations of the Calcium Sensing 
Receptor Gene Identified in Patients with Familial Hypocalciuric 
Hypercalcemia Type 1 *Filomena Cetani1, Simona Borsari2, Elena Pardi2, 
Tommaso Biagioni2, Brunella Bagattini2, Federica Saponaro2, Claudio Marcocci2. 
1Universital Hospital of Pisa, Endocrine Unit 2, Italy, 2Department of Clinical 
and Experimental Medicine, University of Pisa, Italy

Familial hypocalciuric hypercalcemia type 1 (FHH1) is characterized by moderate hy-
percalcemia, low urinary calcium excretion and inappropriately normal PTH levels, and is 
caused by heterozygous inactivating mutations of the calcium sensing receptor gene (CaSR). 
Conversely, homozygous or compound heterozygous mutations cause life-threatening neo-
natal severe hyperparathyroidism (NSHPT) that presents severe PTH-dependent hypercal-
cemia, hypotonia and skeletal demineralization.In this study we describe one index case (A) 
and 3 unrelated families (B, C and D) affected by FHH1. Direct sequencing of CaSR was 
performed on genomic DNA isolated by peripheral blood leukocytes. Functional studies 
were carried out in HEK-293 cells transiently expressing the wild type (WT) and mutated 
CaSR.In case A, mutational screening revealed a heterozygous missense mutation with sub-
stitution of a cysteine to tryptophan at codon 101 (p.C101W) in exon 3. In family B, a novel 
heterozygous substitution resulting in the conversion of proline to leucine at codon 163 
(p.P163L) was detected in exon 3. The same was found in her affected daughter. In family 
C, genetic testing displayed in the proband and in her 2 affected daughters, a heterozygous 
C to T change at codon 544 in exon 6, replacing an arginine with a stop codon (p.R544X). 
In family D, an unreported transversion G to C leading to a substitution of a glutamate 
to aspartate at codon 671 (p.E671D) was identified in exon 7. Interestingly, the mutation 
was in homozygous state in the adult proband and in heterozygous state in her consan-
guineous normocalcemic parents, in her half-sister who had mild hypercalcemia and in her 
normocalcemic sons. Functional characterization by D-myo-inositol 1 phosphate quantita-
tive determination with competitive immunoassay showed the complete inactivation of the 
mutated C101W, P163L and R544X receptors with respect to the WT receptor. In contrast, 
the mutated E671D receptor exhibited mildly reduced sensitivity to calcium when compared 
to WT and the co-transfection results showed an intermediate behavior compared to the WT 
or mutated receptor alone.In conclusion, functional characterization of the mutants showed 
their inactivating nature consistent with the clinical phenotype. Moreover, our result increase 
the knowledge about the activity of the CaSR and reinforce the hypothesis of an apparent 
autosomal recessive transmission in rare cases of FHH1 carrying a homozygous mutation.

Disclosures: Filomena Cetani, None

MON-330
Intact mouse model to determine bioavailability of phosphorus from 
amino-acid based formulas with different mineral sources. *Sampada 
Chande1, Jonathan Fentene1, Thomas Carpenter1, Clemens Bergwitz1, Ardy VAN 
HELVOORT 2, Steven Yannicelli3. 1Yale school of medicine, United States, 
2Danone Nutricia Research, Nutricia Advanced Medical Nutrition, Netherlands, 
3Nutricia North America, United States

IntroductionMineral bioavailability from food is influenced by multiple factors includ-
ing diet and route of administration. Moreover, physiological factors such functional state 
of the gastro-intestinal tract, age, mineral status of the host, and use of medication (e.g., 
acid-suppressive medication like Proton Pump Inhibitors, PPIs) are influential. In a previous 
experiment using an in-vitro digestion setup we evaluated phosphorus (Pi) bioaccessibility 
from amino acid-based formulations under different digestive conditions. MethodsWe de-
veloped a mouse model to evaluate Pi bioavailability using parameters of Pi homeostasis as 
readouts. 46-day old males (n=80) were fed an egg-white based low Pi diet (LPD) containing 
0.6%Ca, 0.02%Pi ad libitum for two weeks. At 60 days of age mice were distributed over 8 
study arms. In group-1 mice continued on LPD and group-2 mice continued on LPD together 
with 40 mg/Kg/d pantoprazole (PPI). In group-3 mice were switched to an egg white- based 
control diet (COD, 0.6%Ca, 0.3%Pi), and group-4 received COD with PPI. The remain-
ing mice were switched to diets with four different amino acid-based formulas (AAD1-4, 
0.6%Ca, 0.4%Pi) with PPI. All diets were isocaloric. Spot urine samples were collected at 
60, 64, 67, 70 days of age, and at day 74 mice were sacrificed for urine and terminal blood 
collections. ResultsAt baseline (day 60) plasma Pi levels were significantly lower, compared 
to the normal range for mice, and remained lowered on the LPD diet on day 74 (3.4±0.2 and 
4.7±0.7 mg/dL, respectively). Plasma Pi levels normalized on COD with PPI and all four 
AADs (COD+PPI 8.0±0.7, AAD1 9.4±0.6, AAD2 9.2±0.6, AAD3 8.6±0.4, AAD4 8.7±0.5). 
Urinary creatinine and body weight did not differ among the 8 groups. Addition of pantopra-
zole raised stomach pH as expected. Initial analysis showed that urinary Pi/creatinine and 
intact fibroblast growth factor 23 (iFGF23) were significantly reduced on LPD diet down to 
lower limits of quantification, whereas intact parathyroid hormone (iPTH) and 1,25-dihy-
droxy vitamin D (1,25-D) were decreased and elevated, respectively, in LPD groups com-
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pared to COD. ConclusionOur findings suggest that Pi bioaccessibility measured in our in 
vitro models translates well into Pi bioavailability in mice. All amino acid-based formulas 
tested could restore parameters of phosphate homeostasis, even with neutralized stomach 
pH. The complete analysis will permit us to determine the effect of PPI on Pi bioavailability.

Disclosures: Sampada Chande, Nutricia North America, Rockville, MD, Grant/Research 
Support

MON-331
Intact FGF23 ELISA - a Novel Tool for the Accurate Measurement of iFGF23 
*Jacqueline Wallwitz1, Elisabeth Gadermaier1, Gottfried Himmler1, Gabriela 
Berg2. 1The Antibody Lab GmbH, Austria, 2Biomedica Medizinprodukte GmbH, 
Austria

Purpose: Fibroblast growth factor 23 (FGF23) is a bone-derived hormone, suppressing 
renal phosphate reabsorption and vitamin D synthesis, and stimulating calcium reabsorption 
in distal tubules of the kidney. The bioactive intact FGF23 contains 251 amino acids and 
is glycosylated and phosphorylated. Its activity is mediated by binding to FGFR/Klotho 
receptor complex at the target cell surface. FGF23 is cleaved between Arg179 and Ser180 
to an inactive N- and C-terminal fragment. Increased serum concentrations of intact FGF23 
are a hallmark of renal phosphate-wasting diseases such as ADHR, X-linked hypophos-
phatemia (XLH), tumor-induced osteomalacia, or autosomal recessive hypophosphatemic 
rikets.Methods: Here, we show the development, characterization and validation of a new 
intact FGF23 ELISA. Epitopes of both monoclonal antibodies were analyzed by overlapping 
linear peptides spotted to a microarray and binding kinetics were determined with biolayer 
interferometry. The assay was validated according to standard quality guidelines regarding 
its specificity, precision, robustness, accuracy, and linearity. Sample stability was assessed 
and assay performance as well as sample measurements of apparently healthy and diseased 
human subjects were compared with other commercially available assays.Results: The 
structural epitope of the recombinant coating antibody is directed against the N-terminal 
part of FGF23, whereas the HRP-labelled detection antibody detects a linear epitope at the 
C-terminal fragment. Both antibodies bind with high affinity. The immunoassay generates 
highly specific signals for human intact FGF23. Accuracy, parallelism, as well as intra- and 
inter-assay precision are within the standard of acceptance. The correlation of apparently 
healthy and diseased samples compared with existing assays on the market are quite good 
(R2 > 0.95).Conclusion: This well-characterized intact FGF23 ELISA can be used for the 
measurement of human samples and may support further FGF23 research in the field of bone 
and mineral diseases.

Disclosures: Jacqueline Wallwitz, None

MON-332
Large-Scale Sequence Database Analyses Reveals 5 novel GNA11 mutations 
that alter Calcium-Sensing-Receptor Signalling: Relevance for FHH2 and 
ADH2 *Anna Gluck1, Kate Lines1, Caroline Gorvin1, Fadil Hannan1, Rajesh 
Thakker1, Asuka Inoue2, Gerda Breitwieser3. 1Academic Endocrine Unit, Oxford 
Centre for Diabetes, Endocrinology and Metabolism, Radcliffe Department 
of Medicine, United Kingdom, 2Graduate School of Pharmaceutical Science, 
Tohoku University, Japan, 3 Geisinger Clinic, Weis Center for Research, 
Department of Functional and Molecular Genomics, United States

The calcium-sensing receptor (CaSR) is a G-protein coupled receptor (GPCR) that 
predominantly signals via G protein alpha q and 11 (Gαq/11)-mediated pathways to regu-
late extracellular calcium (Ca2+e) homeostasis. Germline Gα11 inactivating and activating 
mutations disrupt CaSR-mediated signalling and cause familial hypocalciuric hypercalce-
mia type 2 (FHH2) and autosomal dominant hypocalcemia type 2 (ADH2), respectively. To 
date, 4 FHH2 and 6 ADH2 mutations are reported. To identify additional novel variants, we 
investigated large-scale sequencing databases (ExAc, dbSNP), comprising 60,706 exomes 
from unrelated individuals and the DiscovEHR cohort, comprising exomes from 51,289 
patients with matched phenotyping data. We identified 67 missense variants, and selected 
14 variants (n=9 from online databases: Gly51Arg, Gly66Asp, Arg147Cys, Gln152His, Ar-
g213Trp, Ala231Thr, Asp243Gly, Asn336Ser, Arg338Cys; and n=5 from the DiscovEHR 
cohort: Arg37Leu, Met59Leu, Pro193His, Pro193Thr, Arg210Trp) for functional analysis 
as they were: found to have low population frequency; evolutionary conserved; predicted 
to disrupt Gαq/i/s structures by homology modelling; and predicted to be pathogenic. The 
Gα11 variants, and wild-type (WT) Gα11 were transiently expressed in CaSR-expressing 
HEK293A Gαq/11 knockout cells, and protein expression of all 14 variants and WT Gα11 
was confirmed by Western blot analysis. Functional effects on CaSR mediated Ca2+i release 
and mitogen-activated protein kinase (MAPK) activity were assessed using nuclear factor of 
activated T-cells response element (NFAT-RE) and serum response element (SRE) luciferase 
reporter constructs, respectively. Two (Gly51Arg and Arg213Trp) of the ExAc/dbSNP vari-
ants significantly reduced NFAT-RE and SRE activity in response to increasing concentra-
tions of Ca2+e, and another variant (Gln152His) significantly increased NFAT-RE and SRE 
activity, when compared to wild-type, consistent with these being loss- and gain-of-function 
variants, respectively. In addition, 2 (Arg37Leu and Arg210Trp) of the 5 DiscovEHR cohort 
variants that were found in patients with mild hypercalcemia (i.e. mean plasma calcium 
>10mg/dL) significantly decreased NFAT-RE and SRE activity, thereby indicating that these 
likely represent novel FHH2-causing mutations. Thus, our study, which reveals 5 novel, rare 

Gα11 variants that affect 2 different components of CaSR mediated signalling, indicates that 
the prevalence of FHH2 is ~4 per 100,000 individuals.

Disclosures: Anna Gluck, None

MON-333
Femoral bone quality in rats with glucocorticoid-induced osteoporosis after 
implantation of prednisolone pellet *Fumiya Nakamura1, Yuya Kanehira1, 
Hiromi Kimura-Suda1, Ryota Oseto2, Hideyo Horiuchi2, Tomomi Masuya2, 
Syota Furukawa2, Dai Sato3, Ryo Fujita3, Masahiko Takahata4. 1Graduate School 
of photonics, Chitose Institute of Science and Technology, Japan, 2Faculty of 
Science and Technology, Chitose Institute of Science and Technology, Japan, 
3Department of Orthopedic Surgery, Hokkaido University Graduate School 
of Medicine, Japan, 4Graduate of photonics, Chitose Institute of Science and 
Technology, Japan

Glucocorticoid-induced osteoporosis (GIO) is the most common secondary osteoporo-
sis. Under long-term glucocorticoid treatment, fracture risk rapidly increases in men, wom-
en, and children.The rate of increase of fracture risk in GIO is higher than the rate of change 
of bone mineral density (BMD). Therefore, it is important to assess bone quality, which 
affects bone strength with BMD, in GIO in order to know the mechanism of GIO in more 
detail. In this work, we assessed femoral bone quality in rats with GIO after implantation 
of prednisolone pellets using Fourier transform infrared (FTIR) spectroscopic imaging, in-
frared (IR) dichroism imaging and fluorescence microscopy. Twenty 12-week-old female 
LEW/CrlCrlj rats were divided into two groups: Sham group underwent a sham operation 
and GIO group was implanted with a 25 mg prednisolone 60-day-release pellet. All rats 
were injected with calcein at 4 and 2 days before sacrifice for dynamic bone formation 
analysis. All rats were sacrificed at 21 weeks of age, and the femurs were then removed and 
embedded in poly (methyl methacrylate) (PMMA). Three-μm-thick sections of femurs were 
prepared for the assessment of bone quality. Cortical bone thickness of the femurs in GIO 
rats was thinner than that in Sham rats; however, new bone formation detected by calcein 
labeling was observed in the endosteal and periosteal portions of cortical bone of femurs in 
all rats. New bone formation was also observed in primary trabecular bone of all rats and 
secondary trabecular bone in only Sham rats. On the other hand, no changes in collagen 
fiber orientation in cortical bone was observed between Sham and GIO rats. The miner-
al-to-collagen matrix ratio, carbonate-to-phosphate ratio, crystallinity, and mineral maturity 
were significantly reduced in the secondary trabecular bone, and endosteal and periosteal 
portions of cortical bone in GIO. In primary trabecular bone, there were no differences in 
the mineral-to-collagen matrix ratio and collagen fiber orientation between Sham and GIO 
rats; however, the carbonate-to-phosphate ratio, crystallinity, and mineral maturity in the 
GIO rats were lower than that in the Sham rats. These results indicated that bone formation 
slowly occurred in the primary trabecular bone, and in the endosteal and periosteal portions 
of cortical bone in femurs of rats under long-term glucocorticoid treatment; however, pred-
nisolone inhibited bone formation.

Disclosures: Fumiya Nakamura, None

MON-334
Chondrocyte Expression of Efnb1 Promotes Bony Union during Bone 
Fracture Repair *Amandeep Kaur1, Weirong Xing1, Subburaman Mohan1, 
Charles Rundle1. 1J.L. Pettis Memorial VA Medical Center, United States

The ephrin cell surface signaling molecules are comprised of two families of ligands 
and receptors that are widely expressed and mediate tissue development and homeostasis. 
We have observed the ephrinB1 gene (Efnb1) to be among the few members of the ephrin 
families to exhibit significant changes in gene expression in fracture tissues during endo-
chondral bone repair. We therefore investigated Efnb1 regulation of fracture callus develop-
ment. Among the fracture tissues expressing the EFNB1 protein, its expression was localized 
to pre-hypertrophic chondrocytes of the soft fracture callus. Because EFNB1 was expressed 
in pre-hypertrophic chondrocytes during healing, we conditionally disrupted Efnb1 expres-
sion in chondrocytes by crossing Efnb1 floxed mice with Col2α1-Cre mice. Closed femur 
fractures were performed in conditional knockout (cKO) Cre+Efnb1 floxed and control 
Cre-Efnb1 floxed mice. Knockout mice were compared with control mice in groups of four 
to eight animals at four weekly post-fracture intervals of healing. Healing was analyzed by 
micro-CT that segmented the fracture callus bone into low and high densities to resolve the 
low-density woven callus bone from the higher density cortical bone. Histological analysis 
of the fracture callus was also performed at weekly post-fracture healing intervals.Efnb1 
expression was determined to regulate the development of the fracture callus. Micro-CT 
analysis revealed a 25% reduction of the low-density partial bone volume in the fracture 
callus of Col2-Cre:Efnb1 cKO mice at 21 days post-fracture (P < 0.005), a critical time 
when the fracture cartilage is replaced by woven bone and the soft callus approaches bony 
union. However, an examination of the fracture histology by Safranin-O staining revealed 
no significant differences in cartilage abundance per callus between the two genotypes at any 
time during fracture healing. Taken together, the decrease in later fracture callus bone vol-
ume without changes in cartilage volume in Col2-Cre:Efnb1 cKO mice suggests that Efnb1 
expressed in pre-hypertrophic chondrocytes mediates the conversion of the cartilaginous 
matrix to bone matrix during fracture healing. Further analyses of chondrocyte hypertrophy 
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and osteoblast formation in Col2-Cre:Efnb1 cKO mice are required to establish how Efnb1 
expression regulates endochondral ossification during fracture callus development.

Disclosures: Amandeep Kaur, None

MON-335
Short-term Supplemental Dietary Potassium from Potato and Potassium 
Gluconate Effect on Calcium Retention and Urinary pH in Pre-Hypertensive-
to-Hypertensive Adults *Michael Stone1, Connie Weaver1, Berdine Martin1. 
1Purdue University, United States

Potassium (K) is an essential nutrient of concern according to recent Dietary Guidelines 
for Americans Advisory Committees. Observational studies show a consistent bone benefit 
with increased, K rich, fruit and vegetable intakes in cohorts spanning adolescents to the el-
derly. In clinical trials, higher K intakes through supplementation have been associated with 
reduced urinary calcium (Ca) excretion and improvement in Ca balance. Clinical dietary 
intervention trials assessing the impact of K on bone are lacking. In this clinical intervention, 
we assessed the effects of K intake from potato sources and a K supplement on urinary Ca, 
urine pH, and overall Ca balance. Thirty pre-hypertensive-to-hypertensive (Systolic BP ≥ 
120mmHg) men (N=15) and Women (N=15) with a mean ± SD age, BMI, and BP (sys-
tolic(SBP)/ diastolic(DBP)) of 48.2 ± 15 y, 31.4 ± 6.1, and 136.3 ± 11.9/ 86.1 ± 7.1 mmHg, 
respectively, were enrolled in a cross-over randomized control diet trial. Participants were 
assigned to a random order of four 16-day dietary K interventions including a basal diet 
(control) of 2300mg/d(~60mmol/d), and three periods of an additional 1000mg/d(3300mg/
d(~85mmol/d) total) of K in the form of potatoes (baked, boiled, or pan-heated with no 
additional fat), French fries, or a K gluconate supplement. Calcium intake for all diets was 
between 700-800mg/d. Each intervention period was separated by two or more weeks of 
wash out. Twenty-four hour urine and stool samples were collected throughout each inter-
vention phase, and assessed via ICP-OES for Ca content. Results for differences in mineral 
balance were assessed as 15-day sums as follows: retention = dietary intake – urine + stool 
losses. Using a mixed model with repeated measures initial analysis show no significant 
differences (P > 0.05) in retention (mg/d) of Ca (control: 136.97 ± 55.46, French fries: 62.72 
± 79.68, potatoes: 147.09 ± 62.89, supplement: 193.88 ± 20.83; ± SE), or urinary excretion 
(mg/d) of Ca (control: 108.77 ± 15.63, French fries: 106.51 ± 16.51, potatoes: 108.85 ± 
11.79, supplement: 87.29 ± 10.65; ± SE). However, there was a significant difference in 
urinary pH between the control and supplement intervention periods (6.08 ± 0.18 vs. 6.54 
± 0.16; P=0.0033). Although initial results show no difference in Ca metabolism due to K 
amount or diet type, an increased K intake via supplementation may favorably influence 
urinary pH and acid-base balance.

Disclosures: Michael Stone, Alliance for Potato Research and Education, Grant/Research 
Support

MON-336
Functional Control of Osteoblasts by Type III Sodium/Phosphate 
Cotransporters *Miwa Yamazaki1, Masanobu Kawai1, Toshimi Michigami1, 
Keiichi Ozono2. 1Department of Bone and Mineral Research, Research Institute, 
Osaka Women’s and Children’s Hospital, Japan, 2Department of Pediatrics, 
Osaka University Graduate School of Medicine, Japan

In the skeleton, extracellular phosphate (Pi) contributes to mineralization as a constit-
uent of hydroxyapatite and also triggers signal transduction to regulate gene expression and 
cell behavior. These multiple actions of Pi in the bone are assumed to be partly mediated by 
type III sodium/phosphate (Na+/Pi) cotransporters, Pit1 and Pit2, expressed on the mem-
brane of osteoblasts and matrix vesicles, although the details are not fully understood. There-
fore, here we aimed to investigate the role of type III Na+/Pi cotransporters in osteoblasts by 
deleting their genes. We applied CRISPR/Cas9 genome editing to an osteoblastic cell line 
MC3T3-E1 Subclone 4 to generate Pit1-knockout (KO) and Pit2-KO cells. Pi uptake assay 
using 32P-labeled orthophosphate confirmed the reduced Pi uptake in both Pit1-KO and 
Pit2-KO cells. However, mineralization induced by 8-week-long culture with 3 mM Pi was 
retained in these cells. Since it is well established that an increased extracellular Pi rapidly 
induces the activation of ERK pathway and up-regulates several genes such as osteopontin 
(Opn) and dentin matrix protein 1 (Dmp1), we treated the Pit1-KO, Pit2-KO and the con-
trol cells with 1, 4, or 7 mM Pi for a short time before cells were harvested for analysis. A 
15-minute treatment with 7 mM Pi increased the phosphorylation of ERK1/2 in all the three 
cell types. Similarly, the expression of Opn and Dmp1 was up-regulated by 7 mM Pi com-
parably among the three cell types. Next, we investigated the effects of deletion of the Pit1 
and Pit2 genes on the metabolism of adenosine triphosphate (ATP) and pyrophosphate (PPi). 
Although there was no significant difference in the intracellular ATP levels among the Pit1-
KO, Pit2-KO and the control cells, the levels of extracellular ATP in the culture with 1 mM 
Pi were higher in the Pit1-KO and Pit2-KO cells than in the control cells. The expression of 
P2Y2, a receptor for extracellular ATP, was significantly decreased in the Pit1-KO and Pit2-
KO cells compared to in the control cells. A 24-hour treatment with 7 mM Pi increased the 
extracellular ATP levels in all the three cell types. With regard to PPi, its intracellular levels 
were reduced, while its extracellular levels were increased in the Pit1-KO and Pit2-KO cells 
compared to in the control cells in the culture with 1 mM Pi. Treatment with 7 mM Pi for 24 
hours increased the intracellular levels and decreased the extracellular levels of PPi in all the 
three cell types. The expression of Ank, which encodes a transmembrane protein required 
for the export of PPi to the extracellular space, was up-regulated by the treatment with 7 mM 

Pi. These findings together suggest that Na+/Pi cotransporters Pit1 and Pit2 as well as ex-
tracellular Pi play substantial roles in the control of ATP and PPi metabolism in osteoblasts.

Disclosures: Miwa Yamazaki, None

MON-347
The effect of age-related compositional changes on tissue-level bone 
mechanics is dependent on external bone size *Morgan Bolger1, Erin 
Bigelow2, Ferrous Ward2, Karl Jepsen2, Genevieve Romanowicz3, David Kohn3. 
1Biomedical Engineering, University of Michigan, United States, 2Department 
of Orthopedic Surgery, University of Michigan, United States, 3Department of 
Biologic and Materials Sciences, University of Michigan, United States

Understanding the molecular basis for age-related strength-declines and fracture risk 
is increasingly important with a growing older population. Recently it was shown that wide 
long bones display greater negative correlations between tissue-level mechanical properties 
and age compared to narrow long bones. We tested the hypothesis that this difference may 
be due to age-related changes in composition, specifically the collagen cross-link profile. 
Cadaveric male femora (n = 32, 18-89 years) were imaged by peripheral quantitative CT 
(pQCT) to calculate cortical mineral density (Ct.TMD) and robustness (Tt.Ar/Le). Nar-
row and wide subgroups were defined by height-adjusted robustness. Bone beams milled 
from the anterior site of the femoral diaphysis were tested by 4-point bending to deter-
mine tissue-modulus, strength, postyield strain, and energy-to-failure. A portion of the bone 
beam was processed to measure collagen cross-links by HPLC, including the enzymati-
cally formed cross-links dihydroxylysinornorleucine (DHLNL), hydroxylysinonorleucine 
(HLNL), pyrdinoline (PYD), deoxypyridinoline (DPD), and pyrrolic analogues. Pentosidine 
(PEN) was measured as a surrogate marker for total non-enzymatic, advanced glycation 
end products. Samples were sorted into robust and slender sub-groups. log(PEN/Enzy-
matic) correlated significantly with age for both subgroups (p<0.005). For the wide group, 
log(PEN/Enzymatic) correlated significantly with modulus (R2=0.3, p=0.030), maximum 
stress (R2=0.4, p=0.009), postyield strain (R2=0.4, p=0.013), and energy-to-failure (R2=0.5, 
p=0.004). There was no significant correlation against any tissue-level mechanical property 
for the narrow group and all correlation slopes were significantly different between wide 
and narrow groups (p<0.05, ANCOVA). These results indicate that the wide phenotype is 
more dependent on the age-related changes in collagen cross-link profile than the narrow 
bones. This outcome highlights the importance of identifying bone external size in addition 
to composition when examining tissue-level mechanics, which would allow for more precise 
therapies to counter fracture risk. Future work can examine relative contribution of other 
compositional properties besides cross-links which may differ between external bone size. 
Besides aging, the effect of the PEN/Enzymatic cross-links ratio on tissue-level mechanics 
is important for other instances where non-enzymatic glycation is increased such as diabetes 
mellitus.

Disclosures: Morgan Bolger, None

MON-348
Characterization of Bone Microarchitecture and Facture Healing of 
Dystrophin-/-/utrophin+/- mice during aging *Xueqin Gao1, Xuying Sun1, 
Yan Cui1, Bing Wang2, Johnny Huard3. 1University of Texas Health Science 
Center at Houston, United States, 2University of Pittsburgh, United States, 3The 
Steadman Philippon Research Institute, United States

Duchenne Muscular Dystrophy (DMD) is a genetic muscle disease caused by mutations 
in dystrophin gene. DMD patients also acquire osteopenia, fragility fractures, and scoliosis. 
The dystrophin-/-/utrophin-/- (dKO-Hom) mice is a useful model for DMD than mdx with a 
short life span and exhibits severe osteopenia at 4 weeks after birth while no bone abnormal-
ities at 6 weeks in mdx and Dystrophin-/-/Utrophin+/- (dKO-Het) mice. Hence, we studied 
the bone microarchitecture and fracture healing of dKO-Het mice during aging. Methods: 
dKO-Het mice and C57BL/10J (WT) were aged and sacrificed at 12 and 18 months old, 
bone tissues were harvested and fixed in NBF and scanned with Viva CT 40 at 15µm. We 
analyzed the proximal tibia and lumbar 5 spine trabecular bone and femur cortical bone. 
Further, 12 months old retired breeders of dKO-Het and WT mice were subjected to midshaft 
tibia fracture and monitored fracture healing at 14 and 28 days using microCT. Results: At 
12 months old, female dKO-Het mice showed significantly higher BV/TV than female WT 
mice for proximal tibia cancellous bone. The BV/TV, Tb.N, Tb.Th were significantly higher 
while Tb.Sp was significantly lower in L5 spine cancellous bone. However, the femur cor-
tical thickness (Ct.Th) tended to be thinner in female dKO-Het mice than female WT mice. 
At 18 months old, for proximal tibia, male dKO-Het mice showed relative higher BV/TV 
(P=0.14) and significantly higher Tb.N, but lower Tb.Th and Tb.Sp compared to WT male 
mice. Female mice showed no differences compared to WT mice. For the L5 spine cancel-
lous bone, BV/TV was lower (P=0.10) in dKO-Het male mice and Tb.Th was significantly 
thinner than male WT mice. The BV/TV of male dKO-Het mice was also lower than female 
dKO-Het mice. For the femur, we found both male and female Ct.Th in the dKO-Het mice 
were significantly lower than male and female WT mice respectively. After tibia fracture 
(TF) surgery, we found no difference in fracture healing at 14 days after TF for 12 months 
old breeders (male and female). dKO-Het mice even showed relative higher BV/TV and 
significantly higher Tb.N in the calluses at 28 d after TF. In conclusion, dKO-Het mice do 
not show decline in proximal tibia and L5 spine cancellous bone at 12 months old as well 
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as fracture healing. However, femur cortical bone became thinner. At 18 months old, male 
dKO-Het mice showed bone loss in the L5 spine and femur cortical bone. Further histology 
and serum bone metabolism markers tests are ongoing.

Disclosures: Xueqin Gao, None

MON-349
Effects of Cocoa Supplementation on Muscle Function in Older Persons: 
Preliminary Results from a 3-month Pilot Randomized Controlled Trial 
*Deborah Kado1, Jian Shen1, David Wing1, Sandra Rabat1, Jeanne Nichols-
Forward1, Francisco Villarreal1. 1University of California San Diego, United 
States

Skeletal muscle mass and function tends to decline with age, leading to a propensity for 
developing adverse outcomes including falls and fractures. Other than exercise, there are no 
pharmacologic strategies available to combat age-related muscle functional decline, but ani-
mal studies demonstrate that (-)-epicatechin, the primary flavonoid in cacao, enhances skele-
tal muscle and function to levels comparable to the positive effects triggered by exercise. The 
primary aim of this exploratory 3-month pilot double blinded randomized controlled trial 
was to test whether older persons, aged 65-80, treated with a cocoa supplement (Cocoavia®) 
versus placebo, would demonstrate improved muscle function measured by grip strength, 
timed up and go (TUG) testing, and quadriceps power, torque and fatigue, assessed by the 
Biodex System 4 Pro (Multi-Joint System Dynamometer). Twenty-one women and 13 men 
of mean age 72 (SD = 4.6) completed the study. There were no significant group differences 
in any of the baseline characteristics including age, sex, BMI (27 kg/m2, SD 4.7), race 
(89% white), self-reported physical activity, alcohol, tea or chocolate consumption, and no 
differences in any of the muscle function measures. The study participants were generally 
healthy, with 91% reporting good, very good, or excellent health. There were no smokers, 
68% reported no alcohol intake, 46% consumed no dark chocolate, and 41% never drank 
tea. 70% of the participants reported engaging in at least moderate or vigorous activities in 
the past week. After 3 months of treatment with either Cocoavia® or placebo, there were no 
significant differences between groups in functional measures of grip strength and TUG, nor 
changes in measures of muscle power or fatigue. Notably with the clinical measures of grip 
strength and TUG, there was a mean decline noted in both groups, with a trend towards less 
decline in grip strength in those who took the Cocoavia®(see Table). Maximum peak torque 
extensor and flexion power improved in the treatment group, but there was only a slight trend 
towards significance compared to the placebo group. These preliminary study results suggest 
that functional decline does occur over even only a 3 month period in older persons, and 
that there may be some benefit of the epicatechin in mitigating that loss, though larger and 
perhaps longer studies are warranted to confirm this finding.Table: Change over 3 months of 
muscle function parameters (Mean ± SD)

Disclosures: Deborah Kado, None

MON-350
Vitamin D deficiency resulted in deteriorated immobilization induced 
skeletal muscle atrophy via vitamin D receptor in Schwann cells. *Satoshi 
Nakamura1, Akihito Oya1, Arihiko Kanaji1, Takeshi Miyamoto1, Morio 
Matsumoto1, Masaya Nakamura1. 1Department of Orthopedic Surgery, Keio 
University School of Medicine, Japan

[Background purpose]Vitamin D (VD) deficiency is common in every age in the world. 
External fixation or immobility causes skeletal muscle atrophy, but the relationship between 
VD deficiency and immobilization induced muscle atrophy is not clear. In this study, we 
examined that relationship.[Methods]Method 1: 6-week-old C57BL/6 females were divided 
into 3 groups; fed a standard diet (STD), a low VD diet (LVD) or a low VD diet for 2 weeks 
followed by a standard diet (L-S). Left hind limbs were fixed by staples at 9 weeks of age and 
sacrificed 1 week after stapling.Method 2: 6-week-old C57BL/6 females were fed a standard 
diet or a low VD diet for 2 weeks followed by a standard diet. Left hind limbs were fixed by 
staples at 11 (S2wS4w and L2wS4w) or 15 (S2wS8w and L2wS8w)-week-old and sacrificed 
1 week after stapling,Method 3: VD receptor null (VDR KO) or C57BL/6 (WT) mice were 
fed a high calcium diet after weaning, their left hind limbs were stapled at 9 weeks of age, 
and sacrificed 1 week after stapling.Method 4: Skeletal muscle or Schwann cell-specific 
VD receptor conditional knockout (mVDR or sVDR cKO) mice, or control mice were fed 
a standard diet, their left hind limbs were stapled at 9 weeks of age, and sacrificed 1 week 
after stapling.[Results]Method 1: Serum 25 (OH) D level was significantly lower in the LVD 
compared with STD group. Muscle weight in the sham side was equivalent, but that in the 
staple side was significantly lower in the LVD than STD. No significant difference in muscle 
weight was found between LVD and L-S. Expression of Atrogin-1 and MuRF1 in stapled 
gastrocnemius muscle was increased in LVD than STD.Method 2: There was no significant 

difference in muscle weights in the fixed side between S2wS4w and L2wS4w, or S2wS8w 
and L2wS8w.Method 3: VDR KO exhibited significantly reduced muscle weights collected 
with body weight in either sham or stapled side relative to WT.Method 4: sVDR cKO but 
not mVDR cKO showed significantly reduced muscle weight in the fixed side compared 
with control. Expression of Atrogin-1 and MuRF1 in stapled gastrocnemius muscle elevat-
ed in sVDR cKO but not in mVDR cKO than control.[Conclusion]Immobilization induced 
muscle atrophy deteriorated significantly by VD deficiency. The effects of VD deficiency 
for 2 weeks could not be recovered by VD sufficiency for 2 weeks, but could be resqued 
by supplementing for 4 weeks. Effects of VD on muscle atrophy are mediated by the VD 
receptor in Schwann cells.

Disclosures: Satoshi Nakamura, None

MON-375
Severely Decreased Bone Formation in the Winnie Mouse Model of 
Inflammatory Bowel Disease (IBD) *Ahmed Al Saedi1, Shilpa Sharma1, 
Lulu Chen2, Ebrahim Bani Hassan3, Kulmira Nurgali4, Gustavo Duque 5. 
1Department of Medicine – Western Health, The University of Melbourne, 
Australia, 2Department of Anatomy, Histology and Embryology, Nanjing 
Medical University, Nanjing, China, 3Department of Medicine – Western Health, 
The University of Melbourne, St. Albans, Australia, 4Institute for Health and 
Sport, Victoria University, Melbourne, VIC, Australia, Australia, 5Australian 
Institute for Musculoskeletal Science (AIMSS), The University of Melbourne 
and Western Health, St. Albans, Australia

Although osteoporosis commonly afflicts patients with inflammatory bowel disease, 
the mechanisms of bone loss in these subjects remain poorly understood. A major limita-
tion to investigate those changes in bone mass has been the lack of an appropriate animal 
model for IBD. In this study, we characterized the bone phenotype of the Winnie mouse 
model, which carry a mutation in the Muc2 gene and closely replicate the symptoms and 
pathophysiology of IBD, and produce high levels of gut-derived serotonin (GDS); a potent 
inhibitor osteoblastogenesis. 6, 14 and 21-week-old Winnie mice were compared to age and 
sex matched control C57BL/6 mice (WT). We assessed bone quality properties by static and 
dynamic bone-histomorphometry and microCT analyses. Despite similar body weight, bone 
formation in Winnie mice was severely decreased in trabecular surfaces at 14 and 21-weeks 
respectively compared to WT (bone formation rate/bone surface -20%, -28%, p<0.05), and 
mineral apposition rate MAR (44% at 14 w, 46% at 21w, µm/day, p<0.05). Osteoblast num-
ber (N.Ob) was significantly lower in Winnie mice compared to WT (-42% at 14w, -54% at 
21w, p<0.001). Similarly, total-collagen BV/TV (-17% at 14w, -19% at 21w) and collagen-I 
(-9% at 14w, -7% at 21 w) were significantly reduced in the Winnie group. In contrast, osteo-
clast number (N.Oc) was significantly higher compared to WT mice (+59.9% at 14w, +38% 
at 21w, p<0.001). Osteoid volume/ Bone surface OV/BS was significantly lower in Winnie 
mice compared to WT (28% at 14w, 23.2% at 21w, p<0.01). Furthermore, 3-point bending 
showed lower mean failure force (MN) in Winnie mice (-20% at 14w, -49% at 21w, p<0.05). 
Similarly, with Yield Strength (MPa) (21.3 at 14w, 27.5 at 21w, p<0.05). No differences in 
these parameters were noticed in Winnie mice vs WT at 6W. Furthermore, microCT analy-
sis of the distal femoral metaphysis showed that Winnie mice had significantly lower bone 
content (-23%), total bone density, cortical and trabecular bone content, cortical bone area, 
periosteal and endocortical circumferences compared with WT at 14w and 21w. In summary, 
this is the first study performing a full bone phenotyping in a mouse model of IBD, which 
could open avenues for understanding the mechanisms involved in IBD-related bone loss. 
The predominant compromise of bone formation is indicative of mechanisms other than 
inflammation, which could involve high levels of GDS thus providing therapeutic potentials 
for bone disorders in this population.

Disclosures: Ahmed Al Saedi, None

MON-376
Probiotics Ameliorate Bone Loss Induced by Gut-Microbiota in 
Hyperhomocysteinemia mice *Jyotirmaya Behera1, Jessica Ison1, Michael J. 
Voor1, Suresh C Tyagi1, Neetu Tyagi1. 1University of Louisville, United States

Dietary supplementation of probiotics is a novel approach for maintaining skeletal ho-
meostasis in both humans and animals. However, the epigenetic role of probiotics in regulat-
ing bone mass in a mouse model of cystathionine β-synthase (CBS) deficiency still needs to 
be clarified. To test this hypothesis, we employed 8-week-old female wild-type (WT), cys-
tathionine-beta-synthase heterozygote knockout (CBS+/−), and CBS+/−mice supplemented 
with probiotics (GSL#5) at the dosage of 1x109 CFU every alternative day through oral 
gavage for 6 weeks. In the murine model, H2S deficiency (CBS+/- mice) increased gut per-
meability, and upregulated the inflammatory cytokines TNFα (TNF), and IL-17 in the blood 
and the femoral bone. Further, the fecal H2S releasing microbial taxa families and at the 
genus level is significantly altered the in CBS-deficient mice as assessed by the Intestinal In-
fections Microbial DNA qPCR Array and Denaturing gradient gel electrophoresis (DGGE) 
analysis. We documented that long non-coding RNA-PVT1 (lncRNA-PVT1) is, indeed, up-
regulated in the femoral bone of CBS-deficient mice (3.2 fold), as assessed by RT2 lncRNA 
qPCR Assay. The mechanistic study shows that depressed H2S signaling in femoral bone 
stimulates the transcription factor C/EBP-α binding to the promoter of lncRNA-PVT1 and 
promotes the expression of lncRNA-PVT1. Using an electrophoretic mobility shift assay, we 
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identified that lncRNA-PVT1 interacts with TNFAIP3 interacting protein 1, TNIP1, leading 
to the acetylation of NF-κB (P65 subunit) activity in the femoral bone tissue of CBS-defi-
cient mice. Furthermore, activation of P65 region of NF-κB transcriptionally upregulates 
Wnt antagonists, Dkk1, sclerostin (SOST) expression. Overexpression of lncRNA-PVT1 in 
cultured mesenchymal stem cells stimulates an increase in Dkk1 (3.1-fold) and SOST (3.2-
fold) expression. In addition, systemic delivery of synthetic lncRNA-PVT1 in control mice 
causes the femoral bone loss. Gene knockdown of lncRNA-PVT1 in CBS-deficient mice 
attenuates skeletal loss and improves bone quality. Overall, administration of probiotics or 
H2S donor in CBS-deficient mice reverses the gut-microbiota dysbiosis and preserves skel-
etal bone mass. In conclusion, our findings provide novel evidence that the administration of 
probiotics could balance the gut-microbiota homeostasis as well as skeletal development by 
modulating systemic inflammation in CBS-deficient mice

Disclosures: Jyotirmaya Behera, None

MON-377
Bioprinting Cells in Specific Arrangements Affects Bone Organoid 
Development *Dalton Chavez1, Hsuan Lung1, Steven Hansberry1, Tamara 
Alliston1, Edward Hsiao1, Andrea S Rothmeier2, Derek J Arndt2, Kelsey N 
Retting2, Stephen L Pentoney2. 1University of California, San Francisco, United 
States, 2Organovo, Inc., United States

Tissue engineering holds great promise for developing ex vivo human bone organoids 
for research and implantable bone constructs for tissue repair. One potential strategy is to use 
in vitro culture methods to mimic natural developmental processes. During early endochon-
dral bone development, mesenchymal cells tend to cluster together, and endothelial cells 
(ECs) surround these mesenchymal clusters. To study how cellular arrangements affect en-
dochondral bone development, we mimicked this development stage in vitro by bioprinting a 
core of human bone marrow-derived mesenchymal stem cells (MSCs) surrounded by a bor-
der of human umbilical vein ECs. These “organized” tissues were created using an Organovo 
NovoGen® MMX bioprinter. As a control, tissues consisting of MSCs and ECs that were 
homogenously mixed together were also bioprinted (“disorganized” tissue). The bioprinted 
bone organoids were cultured in vitro for up to 14 days. Histology was assessed at the 3-, 
5-, 7-, and 14-day time points. Alizarin red staining was performed to assess mineralization, 
and Safranin O staining was performed to identify cartilage-like tissue. Our results show that 
the organized tissues exhibited a gradual decrease in Safranin O staining accompanied by a 
gradual increase in Alizarin red staining over time as compared to the disorganized tissues. 
Specifically, the percentage of the organized tissue that was cartilaginous went from 54% at 
3 days to 15% at 14 days, while the percentage of tissue that was mineralized went from 28% 
at 3 days to 70% at 14 days. These changes from a more cartilage-like tissue to a more bone-
like tissue appeared similar to the cartilage-to-bone transition observed during endochondral 
ossification and indicate that cellular organization likely helps drive the ossification process. 
Further studies are underway to determine how spatial cues drive endochondral ossification, 
and whether this process can be used to drive in vivo repair.

Disclosures: Dalton Chavez, None

MON-378
1,25-Dihydroxyvitamin D Induces Intracellular Calcium Rise in Normal 
Human Skeletal Muscle Myotubes via Phospholipase C-γ1 *Dexing Dai1, 
Zhongjian Xie1. 1Department of Endocrinology and Metabolism, Hunan 
Provincial Key Laboratory of Metabolic Bone Diseases, National Clinical 
Research Center for Metabolic Disease, the Second Xiangya Hospital, Central 
South University, China

1,25-Dihydroxyvitamin D [1,25(OH)2D] has been shown to induce intracellular calci-
um rise in skeletal muscle myotubes. However, the underlying mechanism is unclear. The 
goal of the present study was to investigate the mechanism by which 1,25(OH)2D induces 
intracellular calcium rise in primary human skeletal muscle myotubes. To reach this goal, 
we isolated myoblasts from human skeletal muscle and induced myoblast differentiation 
into myotubes under low serum conditions. Then, we examined the effect of 1,25(OH)2D 
on the levels of intracellular calcium in myotubes. The results showed that 1,25(OH)2D 
induced a sustained intracellular calcium rise in myotubes. However, these effects were 
abolished when the internal Ca2+ store was depleted by thapsigargin, a Ca2+-ATPase in-
hibitor. These data suggest that 1,25(OH)2D induced intracellular calcium rise is calcium 
store dependent. Since phospholipase C-γ1 (PLC-γ1) is one of the most abundant isoforms 
of phospholipase C in human skeletal muscle myotubes, we examined whether PLC-γ1 me-
diates 1,25(OH)2D-induced intracellular calcium rise in myotubes. The results showed that 
knockdown of PLC-γ1 blocked 1,25(OH)2D-induced intracellular calcium rise in myotubes, 
suggesting that 1,25(OH)2D induces intracellular calcium rise via PLC-γ1 in myotubes. In 
conclusion, 1,25(OH)2D induces intracellular calcium rise via PLC-γ1 in human skeletal 
muscle myotubes.

Disclosures: Dexing Dai, None

MON-380
Hepcidin modulates runx2a gene expression through Bmp2a/Smad 
signaling pathways to regulate biomineralization of bone in zebrafish *Yu 
Jiang1. 1Nanjing Medical University Affilated Wuxi Second Hospital, China

Iron overload as a risk factor for osteoporosis. Hepcidin is core regulator of iron homeo-
stasis, which knockout display bone microarchitecture defects in mice. Molecular and genet-
ic mechanisms underlying Hepcidin deficiency-derived bone loss, however, are still unclear. 
Here, we used CRISPR-Cas9, a versatile genome-editing tool, to generate a zebrafish hepci-
din mutant. Iron overload and mineralization loss in early intramembranous bones were ob-
served in hepcidin-/- larvae zebrafish. High-throughput transcriptome analysis of hepcidin-/- 
larvae zebrafish revealed multiple pathways in osteoblast metabolism. Quantitative real-time 
PCR analyses showed down-regulation of osteoblast-specific genes runx2a, runx2b, alp, and 
sp7 in homozygous hepcidin mutant zebrafish which can be partially restored with microin-
jection of hepcidin Capped-mRNAs. In the bmp2a-/- background, hepcidin Capped-mRNAs 
cannot rescue bone mineralization loss and down-regulation of osteoblast-specific genes 
expression. Cell transfection experiments showed that hepcidin enhances runx2a expression 
but iron overload represses its expression through Bmp2a/Smad2 pathway. Together, these 
findings showed that iron overload derived from Hepcidin deficiency represses bone forma-
tion possibly through the Bmp2a/Smad/ Runx2a pathways in zebrafish.

Disclosures: Yu Jiang, None

MON-381
Functional validation of far upstream element binding protein 3 (FUBP3) 
in bone biology and osteoporosis susceptibility *Iryna Khrystoforova1, Chen 
Schochat1, David Karasik1, Christoph Winkler2, Jun Yan Ng2, Tien Phan Quang 
2, Janja Marc3, Petra Malavasic3, Ajda Ogrin3, Nika Lovsin3, Einav Wircer4, 
Masa Zrimsek5, Bram van der Eerden 5, Fernando Rivadeneira6. 1Azrieli Faculty 
of Medicine, Bar-Ilan University, Israel, 2Department of Biological Sciences, 
National University of Singapore, Singapore, 3Faculty of Pharmacy, University 
of Ljubljana, Slovenia, 4Bar-Ilan University, David Karasik lab, Israel, 5Dept. 
Internal Medicine, Erasmus MC , Netherlands, 6Dept. Internal Medicine, 
Erasmus MC, Netherlands

Genome-wide association studies (GWAS) have been very successful identifying hun-
dreds of BMD loci. However, only few have been functionally evaluated, and functional 
characterization remains a challenge particularly for those loci signaling new bone biolo-
gy. One such locus harbors intronic variants mapping to the far upstream element binding 
protein 3 (FUBP3) gene, consistently associated at genome-wide significant levels across 
different GWAS. To date, nothing is known about this gene’s function. Here, we investi-
gated the functional role of FUBP3 in bone biology across multiple in-silico, in-vitro and 
in-vivo functional layers in human cell and model organisms. Variants mapping to FUBP3 
were prioritized for the likelihood of underlying the GWAS signal using GCTA and FINE-
MAP. Expression of FUBP3 in 47 osteoporotic and osteoarthritic human bone tissue sam-
ples was compared to healthy controls. The expression of FUBP3 was significantly 30 % 
lower (p=0.004) in bone tissues from osteoporotic patients as compared to healthy controls.
Furthermore, we examined fubp3 expression in two evolutionary distant small fish models, 
the zebrafish (Danio rerio) and medaka (Oryzias latipes).RNA in situ hybridization showed 
fubp3 expression in somites of zebrafish embryos and in the adult regenerating fin. Further, 
fubp3 was overexpressed in regenerating fins (at 4 days post amputation) when compared to 
intact fins (qPCR, p=0.003). In addition, fubp3 was downregulated in osteoblast progenitor 
cells in a RANKL-induced osteoporotic model of medaka. In situ hybridization confirmed 
fubp3 expression in pectoral fins as well as bony fin rays of the caudal fin in medaka em-
bryos. Moreover, we also investigated expression of FUBP3 during osteogenic, adipogenic 
and myogenic differentiation of human mesenchymal stem cells. Indeed, shRNA silencing 
of FUBP3 inhibited osteogenic differentiation confirming the involvement of FUBP3 in the 
formation of osteoblasts. Altogether, our results suggest that FUBP3 plays an important role 
in bone biology with genetic variants associated with osteoporosis susceptibility in humans.

Disclosures: Iryna Khrystoforova, None



325

 ASBMR 2019 Annual Meeting MON-384

M
on

da
y 

Po
st

er
s

MON-382
Corticocancellous bone regeneration using minimally polarized functional 
units: Mechanical and structural evaluation in rabbit calvarial defect 
and spinal fusion models *Michael Sieverts1, Kendall Stauffer2, Lyssa 
Lambert3, Ian Robinson4, Josh Johnson5, Pratima Labroo5, Caroline Garrett6. 
1Division of Analytical and Translational Research, Department of Research 
and Development, PolarityTE, Inc., United States, 2Division of Analytical and 
Translational Research, Department of Research and Development, PolarityTE, 
Inc. , United States, 3Department of Veterinary Medicine, PolarityTE, Inc. , 
United States, 4Division of Cell and Tissue Biology, Department of Research 
and Development, PolarityTE, Inc., United States, 5Division of Biomechanical 
Engineering, Department of Research and Development, PolarityTE, Inc. , 
United States, 6Department of Veterinary Medicine, PolarityTE, Inc., United 
States

Engineering bone has mainly focused on the restoration of load bearing mineral layers 
rather than the regeneration of diploic cortical-cancellous interface. Various strategies have 
been attempted to re-establish the native bone without compromising its functions. By sur-
face modification of conventional scaffolds, researchers have improved the biological prop-
erties of tissue engineered scaffolds such as cell adhesion, proliferation and differentiation. 
To achieve fully functional bone regeneration, tissue-engineering approaches employing 
cell-seeded scaffolds have been investigated. However, limitations of scaffolds include phe-
notypic alteration of cells, stress-shielding, hindrance of tissue organization, and degradation 
product toxicity. Autologous homologous bone construct (AHBC) applies a self-assembling 
process using minimally polarized functional units to generate corticocancellous bone. The 
healing capabilities of AHBC in both craniotomy and spinal fusion models (in-vivo) of ske-
latally mature New Zealand White rabbits was evaluated. The AHBC treatment was scaffold 
free and allows for self-assembly throughout the healing process. The structural, mechanical 
and compositional properties of the healed tissue were assessed by various characterization 
modalities including: micro computed tomography, indentation, Raman spectroscopy, and 
additional imaging methods. AHBC was compared to control treatments, autograft, and de-
mineralized bone matrix with bone morphogenetic protein-2 (DBM+BMP-2). AHBC treated 
defects had similar bone volume to autografts and significantly more volume than the DB-
M+BMP2 treated defects in both cranial and spinal models. AHBC treatments resulted in a 
bone mineral density similar to the autograft group and greater density than the DBM+B-
MP2 group in the spinal model. Both models revealed that the Raman peak ratio of phos-
phate to amide I showed the AHBC treatment was similar in composition to the autograft 
group. Mechanical testing showed that AHBC treatment was similar to the autograft group, 
and significantly greater than the DBM+BMP2 group in the spinal model. The combined 
results suggest AHBC treatment is a novel therapy that allows for small harvest volumes 
with the capacity to expand, which can be obtained with minimally invasive techniques and 
promotes the regeneration of functionally relevant corticocancellous bone architecture in 
both craniotomy and spinal fusion models.

Disclosures: Michael Sieverts, None

MON-383
The intracortical vascular network and its modulation within intracortical 
BMUs in humans *Christina Møller Andreasen1, Søren Harving2, Birgit 
MacDonald3, Kaja Søndergaard Laursen4, Jesper Skovhus Thomsen5, Jean-Marie 
Delaisse6, Thomas Levin Andersen7. 11. Clinical Cell Biology, Dept. of Clinical 
Research, University of Southern Denmark, Denmark , 2. Dept. of Pathology, 
Odense University Hospital, Odense, Denmark, 3. Dept. of Molecular Medicine, 
University of Southern Denmark, Denmark, Denmark, 24. Dept. of Orthopaedic 
Surgery, Aalborg University Hospital, Aalborg, Denmark, Denmark, 31. Clinical 
Cell Biology, Dept. of Clinical Research, University of Southern Denmark, 
Denmark, 2. Dept. of Pathology, Odense University Hospital, Odense, Denmark, 
3. Dept. of Molecular Medicine, University of Southern Denmark, Denmark, 
Denmark, 45. Dept. of Forensic Medicine, Aarhus University, Aarhus, Denmark, 
7. Dept. of Clinical Cell Biology, Vejle Hospital/Lillebaelt Hospital, Institute 
of Regional Health Research, University of Southern Denmark, Denmark, 
Denmark, 56. Dept. of Biomedicine, Aarhus University, Aarhus, Denmark, 
Denmark, 61. Clinical Cell Biology, Dept. of Clinical Research, University 
of Southern Denmark, 2. Dept. of Pathology, Odense University Hospital, 
Denmark, 7. Dept. of Clinical Cell Biology, Vejle Hospital, IRHR, University 
of Southern Denmark, Denmark, Denmark, 71. Clinical Cell Biology, Dept 
of Clinical Research, University of Southern Denmark, 2. Dept of Pathology, 
Odense University Hospital, Denmark, 3. Dept of Molecular Medicine, SDU, 5. 
Dept of Forensic Medicine, Aarhus University, Denmark, Denmark

Cortical bone is vascularized by an extensive vascular network extending through the 
intracortical canal network, which is generated and constantly modulated by intracortical 
BMUs. Vascularization is a prerequisite for intracortical BMUs, providing nutrients and 
cells to these metabolic active sites. This study focuses on the intracortical vascular network 
and its modulation within intracortical BMUs in humans. The study was performed on cor-
tical bone specimens from the proximal femur of 11 patients during corrective surgery for 
coxa valga (6 males and 5 females, aged 6–15 years). The decalcified and paraffin-embedded 
specimens underwent a detailed cross-sectional histological analysis using multiplex-immu-
nostaining and in situ hybridization.Our investigation of the vasculature in 803 intracortical 
pores revealed that the number of blood vessels significantly increased within the pores 
reflecting active BMUs compared to quiescent pores (4.0+/-1.1 vs. 1.8+/-0.3, p<0.001), and 
especially in the active BMUs modulating existing canals compared to those generating new 
canals (4.7+/-1.9 vs. 2.0+/-0.3, p<0.001). Moreover, the number of blood vessels was sig-
nificantly higher during the reversal-resorption phase (eroded pores) of BMUs modulating 
existing pores than during the formation phase (formative pores) (6.6+/-2.8 vs. 4.0+/-3.9, 
p<0.01). Interestingly, the number of blood vessels in active BMUs correlated with the pore 
diameter (p<0.001). 3D-reconstructions of the vascular network emphasize the sprouting 
of this network within active intracortical BMUs. This sprouting results in capillaries and 
post-capillary venules forming multiple vascular loops.The increased vascularization and 
generation of vascular loops within active BMUs may be promoted by the vascular endothe-
lial growth factor (VEGF). In this context, in situ hybridizations showed a high expression of 
VEGF in bone-resorbing osteoclasts within active BMUs, while its receptors VEGFR-1 and 
VEGFR-2 was expressed in endothelial cells of the vasculature and neighboring immature 
osteoblastic cells.Collectively, this study demonstrates a higher abundance of vascular struc-
tures within active intracortical BMUs, especially during the reversal-resorption phase and 
in those modulating existing canals. This supports that the intracortical vascular networks 
is constantly adapted - potentially through the influence of osteoclastic VEGF - within the 
intracortical BMUs modulating the cortical canal network.

Disclosures: Christina Møller Andreasen, None

MON-384
The Vitamin D- Vitamin D Receptor Axis Positively Regulates the 
Expression of Dystrobrevin Alpha During Murine Myogenic Differentiation 
*Maria Tsoumpra1, Michihiro Imamura1, Yoshitaka Mizobe1, Shin’ichi 
Takeda1, Yoshitsugu Aoki1, Seiji Fukumoto2, Toshio Matsumoto2. 1Department 
of Molecular Therapy, National Institute of Neuroscience, National Centre of 
Neurology and Psychiatry, Japan, 2Fujii Memorial Institute of Medical Sciences, 
Tokushima University, Japan

The biologically active metabolite of vitamin D3, 1,25-dihydroxyvitamin D3 
[1,25(OH)2D3), abbrev. VD3] exerts its tissue-specific actions through binding to its intra-
cellular vitamin D receptor (VDR). Upregulation of VDR localized in murine skeletal mus-
cle cells (Srikuea et al., 2012) occurs concomitantly with transcriptional regulation of key 
myogenic factors upon VD3 administration (Girgis et al., 2014), reinforcing the notion that 
VD3 may positively influence muscle mass and strength. However whether this postulated 
VD3 beneficial effect on murine myogenic differentiation occurs as a direct VDR-dependent 
action remains unclear. Herein we aimed to elucidate the regulatory role of VD3/VDR axis 
on Dystrobrevin alpha (Dtna), a member of dystrophin associated protein complex (DAPC) 
that maintains membrane stability and regulates force transduction during muscle contrac-
tion. We induced myogenesis in C2C12 murine myoblast cell line by switching from Ham’s 
F-12 medium supplemented with 10% FBS to low serum medium in the presence or absence 
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of VD3. We first demonstrated that Dtna expression was dose-dependently upregulated upon 
short (12-24 hrs) or long term (2-6 days) VD3 administration during early stages (day 1-3) 
or late stages (day 4-6) of myogenic differentiation. Silencing of MyoD1, an E-box binding 
myogenic transcription factor, did not interfere with VD3-mediated Dtna induction however 
silencing of VDR abolished this effect. Dtna and VDR protein levels were also elevated 
in VD3-treated myotubes. Subsequently, we cloned fragments of murine muscle-specific 
Dtna promoter region, transfected them in C2C12 myoblasts and measured relative induc-
tion against the promoterless pGL4 vector via dual luciferase assay. The induction of each 
construct upon 48 hr VD3 administration in reduced serum conditions was dependent on the 
number of the included putative vitamin D response elements (VDREs) previously revealed 
via in silico analysis. We then used our longest construct to generate point mutations target-
ing individual VDRE regions and identified the mutation that greatly abolished the previous-
ly observed VD3-stimulated induction. Collectively the above data indicate that the positive 
regulation of Dtna by VD3 during murine myogenic differentiation is VDR-mediated and 
specific. Such an upregulation may have beneficial effects in dystrophic murine phenotype 
where DAPC complex is destabilized- a theory that we aspire to test in the near future.

Disclosures: Maria Tsoumpra, None

MON-385
Minocycline-Induced Dysbiosis of Gut Microbiota Alters Normal 
Osteoimmune Processes in Post-Pubertal Skeletal Development *Amy 
Warner1, Jessica Hathaway-Schrader1, Joy Kirkpatrick1, Brooks Swanson1, Alex 
Alekseyenko1, Chad Novince 1, Jose Aguirre2. 1Medical University of South 
Carolina, United States, 2University of Florida, United States

Commensal gut microbiota has immunomodulatory actions in marrow and liver that 
regulate bone mass in the growing skeleton. We have recently shown that antibiotic pertur-
bation of gut microbiota dysregulates osteoimmune crosstalk in post-pubertal skeletal devel-
opment. Our prior work relied on an experimental antibiotic cocktail that is not administered 
clinically. Study purpose was to investigate the impact of minocycline, a common oral anti-
biotic therapy for the treatment of adolescent acne, on post-pubertal skeletal development. 
Drinking water of C57BL/6T male mice was supplemented with a human equivalent dose 
of 100mg/L minocycline(MINO) or vehicle(VEH), from age 6-12wks. Femurs were imaged 
for uCT analyses and embedded for histomorphometry. Bone marrow stromal cells(BM-
SCs) were isolated for in vitro osteoblast assays, and CD11b- hematopoietic marrow cells 
were enriched for in vitro osteoclast assays. Flow cytometry was performed in marrow, 
mesenteric lymph nodes(MLNs), liver lymph nodes(LLNs), and spleen. 16S rDNA analysis 
was performed with cecum contents, and organs were processed for histopathology. Bone 
mineral density, trabecular bone volume fraction, and cortical area fraction were blunted 
in MINO vs. VEH mice. Osteoblast cell expansion, differentiation potential, and mineral-
ization capacity were increased in MINO mice. Moreover, osteoclast maturation potential 
and resorptive activity were enhanced in MINO mice. Interestingly, the osteopenic skeletal 
phenotype in MINO mice appears to be attributed to more profound pro-osteoclastic vs. 
pro-osteoblastic effects. Myeloid-derived suppressor cells(MDSCs), a myeloid progenitor 
with immunosuppressive actions, was upregulated in marrow of MINO mice. Paralleling the 
enhanced MDSC phenotype, the frequency of TREG, TH1, and TH17 cells were suppressed 
in MINO marrow. Whereas immune cells were similar in MLNs, the frequency of TH1 and 
TH17 cells were profoundly upregulated in LLNs of MINO vs. VEH mice. MINO treatment 
induced dysbiotic shifts in gut microbiota (i.e., increased bacterial load, upregulated propor-
tion of Bacteroidetes/Firmicutes) that are clinically associated with inflammatory conditions 
afflicting the liver. Furthermore, increased inflammatory infiltrate and multifocal areas of 
necrosis were found in liver of MINO mice. Highly clinically relevant, this research reveals 
that minocycline-induced dysbiosis of gut microbiota disrupts normal osteoimmune process-
es in post-pubertal skeletal development.

Disclosures: Amy Warner, None

MON-407
The Loss of ephrinB1 in Osteoprogenitors Delays Fracture Repair 
*Agnieszka Arthur1, Sharon Paton1, Stan Gronthos1, Andrew Zannettino2. 
1Mesenchymal Stem Cell Laboratory, Adelaide Medical School, Faculty of 
Health and Medical Sciences, University of Adelaide, Australia, 2Myeloma 
Research Laboratory, Adelaide Medical School, Faculty of Health and Medical 
Sciences, University of Adelaide, Australia

Bone healing is a complex process involving mechanical, cellular and molecular cues. 
The Eph receptors and their ephrin ligands are contact-dependent, membrane-bound mole-
cules implicated in numerous processes required during bone healing. We have reported that 
ephrinB1 is important for correct skeletal development, however, the role of ephrinB1 in 
fracture repair is unknown. This study aimed to identify the importance of ephrinB1 during 
fracture repair and examine whether signalling downstream of ephrinB1 was analogous be-
tween mouse and human bone marrow stromal cells (BMSC). We used an internal fixation 
femoral fracture model in 7-8 week old male mice with a conditional deletion of EfnB1 
in the osteogenic lineage (EfnB1OBfl/O), driven by the Osterix (Osx) promoter and their 
Osx:Cre controls. Fractured and non-fractured femora were analysed by micro computed 
tomography (mCT) and histomorphometric analyses. Cells isolated from femora 2 weeks 
post-fracture (PF) were assessed for mineral forming potential in vitro. To assess ephrinB1 

downstream signalling, human BMSC were cultured with either EphB2-Fc (stimulation of 
ephrinB1 signalling) or control IgG-Fc. Samples were immunoprecipitated and Western Blot 
to identify phosphorylation status of downstream signalling target TAZ. The study identified 
that the ephrinB1 gene was highly expressed 1 and 2 weeks PF in C57BL/6 wild-type mice, 
corresponding to haematoma, soft callus formation/ remodelling stages, respectively. Efn-
B1OBfl/O mice exhibited a significant decrease in bone volume/ tissue volume within the 
fracture callus 2 weeks PF. This coincided with histomorphometric analysis demonstrating a 
significant increase in cartilaginous tissue and decrease in calcein labelled bone when com-
pared to Osx:Cre mice. Cultured EfnB1OBfl/O stromal cells significantly decreased mineral 
synthesis and gene expression of the osteogenic transcription factor Osterix when compared 
to Osx:Cre controls. Collectively these findings suggest that the loss of ephrinB1 delays the 
fracture repair process. Furthermore, this study verified that activation of ephrinB1 signal-
ling in human BMSC resulted in de-phosphorylation of TAZ, as previously demonstrated 
for ephrinB1 signalling in mouse stromal cells. Overall, the present study provides evidence 
that loss of ephrinB1 in the osteo/chondrogenic lineage delays the soft callus formation / 
remodelling stages of the fracture repair process.

Disclosures: Agnieszka Arthur, None

MON-408
The COP biology study: Exploring the physiology of circulating 
osteoprogenitor cells *Jack Feehan1, Ahmed Al Saedi1, Kulmira Nurgali1, 
Gustavo Duque1, Vasso Apostolopoulos2. 1The University of Melbourne, 
Australia, 2Victoria University, Australia

Introduction: Circulating osteoprogenitors (COP) cells are considered a surrogate of 
the mesenchymal stem cell (MSC) population. Alteration to the number and behaviour of 
COP cells has been linked to several common conditions, including primary and secondary 
osteoporosis, frailty, vascular calcification and fracture. However, inability to establish and 
manipulate COP cells in vitro has limited baseline research into their physiological behavior. 
There is little evidence demonstrating ‘stem’ behaviours such as the capacity for prolifer-
ation and differentiation into terminal MSC. These limitations arise from the low number 
of COP cells available in the circulation, and their characterization by the intracellular os-
teoblast marker osteocalcin, which necessitates fixation prior to labelling, rendering viable 
cultures impossible. Method: Utilizing large buffy coats extracted from therapeutic blood 
donations sourced from the Australian Red Cross Blood Donation Service (ACRBS), we 
were able to isolate a sufficient volume of COP cells via fluorescence activated cell sorting 
to successfully establish proliferative cultures in vitro. Results: Initially the cells were small 
and round, with fibroblastic cells appearing 5-7 days post isolation and showing colony 
forming behavior by day 10-12. These cells were cultured for three weeks in osteogenesis 
induction media and showed positive staining for calcium deposits via alizarin red staining 
and showed increased absorbance at 544nm compared to control cells in growth media. Ad-
ditionally, after culture in adipogenic differentiation media for three weeks the cells stained 
positive with oil red O for lipid vacuoles. Conclusion: These results demonstrate the first ev-
idence of a validated method for the establishment and manipulation of ex vivo COP cells in 
culture, providing an experimental model for their in vitro analysis. Their level of stemness 
will be compared versus other MSC populations in the future. This advanced understanding 
of the physiological behaviour of COP cells will pave the way for their clinical utilization in 
the diagnosis and management of a range of musculoskeletal diseases.

Disclosures: Jack Feehan, None
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Temporal Transcriptomic Differences Define Sexual Dimorphism in Murine 
Post Natal Bone Homeostasis and Aging *Darlene Lu1, Serkalem Demissie1, 
Nina Horowitz2, Amira Hussien2, Beth Bragdon2, Dana Daukss2, Jack Page2, 
Louis Gerstenfeld2, Adam Gower3, Mark Lenburg3, Yuri Alekseyev4, Jennifer 
Schlezinger5, Elise Morgan6. 1Department of Biostatistics, Boston University 
School of Public Health, United States, 2Department of Orthopaedic Surgery, 
Boston University School of Medicine, United States, 3Boston Univeristy 
School of Medicine, Computational Biomedicine, United States, 4Boston 
University School of Medicine, CLIN-Pathology & Lab Medicine, United 
States, 5Department of Environmental Health, Boston University School of 
Public Health, United States, 6Department of Mechanical Engineering, Boston 
University, Boston University , United States

Postnatal skeletal development, homeostatic maintenance and aging are sexually dimor-
phic. In order to identify the molecular mechanisms underlying this sexual dimorphism mul-
tiple approaches to assess the transcriptomic differences between male and females C57B6 
mice over 18 months were carried out. Sex-specific gene expression associated broadly with 
ontologies related to connective tissues and more specifically to genes associated with either 
skeletal morphology or the remodeling activities of bone cells. A pattern-based approach 
was used to identify the study series in the CBI Gene Expression Omnibus (GEO) database 
that displayed a coordinate differential expression with the sex-specific gene expression 
set observed in bone. This analysis showed that the differentially expressed genes in bone 
strongly associated with biomechanical stimulation in female skeletal tissues and with aortic 
calcification induced by a high phosphate diet. Temporal clustering of the transcriptome 
identified two unique patterns of gene expression between males and females. One group 
of genes was temporally discordant and associated with morphological skeletal patterning 
and overlapped with embryonic stem cell expression patterns, which peaked 3 to 6 months 
earlier in females. A second group of genes showed and overlapping temporal pattern having 
a broad peak of higher female expression between 3-12 months and associated with coupled 
remodeling. High levels of genes associated with remodeling were concurrent with the re-
productive period in females and falling levels of gene expression in bone tissues that asso-
ciated with estrogen synthesis and signaling. Structural analysis of tibia showed that females 
reached peak cortical thickness earlier and had consistently smaller cross sectional areas 
and higher cortical TMDs than males until 12 months. Histomorphometeric, specific mRNA 
analysis for formation and remodeling, and marrow stromal cultures showed that females 
had higher coupled remodeling and osteogenic capacity than males. Immunohistochemical 
and targeted mRNA analysis for periosteal stem cells suggested that these skeletogenic stem 
cells were higher and in greater amounts in females at earlier times than in males. These 
data suggest that sex specific skeletal dimorphism is separately effected by unique molecular 
process which uniquely regulate stem cell populations that control apposition growth and 
intramedullary remodeling.

Disclosures: Darlene Lu, None

MON-410
Effects of Advanced Glycation End Products, High Glucose, and Insulin-
like Growth Factor-I on Myoblastic Differentiation and Apoptosis in C2C12 
Cells *Ippei Kanazawa1, Naoko Adachi1, Ken-ichiro Tanaka1, Ayumu Takeno1, 
Masakazu Notsu1, Sayuri Tanaka1, Toshitsugu Sugimoto1. 1Shimane University 
Faculty of Medicine, Japan

Background and aims: Previous studies have shown that a risk of sarcopenia is in-
creased in patients with diabetes mellitus. We previously showed that serum levels of pento-
sidine, which is an advanced glycation end products (AGEs), were independently associated 
with muscle mass reduction in patients with type 2 diabetes. However, it is unclear whether 

AGEs affect myoblastic cells. Thus, we examined the effects of AGEs on differentiation and 
apoptosis in myoblasts. Moreover, whether insulin-like growth factor-I (IGF-I) rescued the 
effects of AGEs on myoblasts was investigated.Methods: We used a mouse myoblast cell 
line, C2C12 cells. Real-time PCR and western blot analyses were performed to examine 
the expression of MyoD and Myogenin, both of which are important molecules regulating 
muscle differentiation. Apoptosis was examined using a DNA fragment detection ELISA 
kit.Results: AGE3 significantly decreased the mRNA and protein expressions of MyoD and 
Myogenin in C2C12 cells. Moreover, AGE2 and AGE3 significantly increased the apop-
tosis. Moreover, AGEs significantly decreased endogenous IGF-I expression and inhibited 
IGF-I-induced Akt activation. High glucose (22 mM) alone did not affect the differentiation 
and apoptosis of the cells; however, high glucose significantly increased the expression of 
receptor for AGEs (RAGE) and enhanced the AGE3-induced apoptosis. In contrast, IGF-I 
significantly decreased RAGE expression and attenuated the detrimental effects of AGEs on 
the expressions of MyoD and Myogenin as well as apoptosis. Furthermore, IGF-I signifi-
cantly attenuated the effects of high glucose plus AGE3 on the myoblastic differentiation and 
apoptosis.Conclusions: These findings indicate that AGEs inhibit myogenic differentiation 
and increase apoptosis in C2C12 cells, and that high glucose increases RAGE and enhances 
the AGE3-induced apoptosis, suggesting that AGEs and high glucose might contribute to the 
reduction of muscle mass and function. Moreover, IGF-I attenuated the detrimental effects 
of AGEs and high glucose in myoblastic cells; thus, IGF-I-Akt signal could be a therapeutic 
target of DM-induced sarcopenia.

Disclosures: Ippei Kanazawa, None

MON-411
The effects of DNA nanomaterials on adipose-derived stem cells via DNA 
methylation *Shiyu Lin1, Yunfeng Lin1. 1Sichuan University, China

[Background and objectives]:Adipose-derived stem cells (ASCs) have certain appli-
cative value in bone regeneration as they can be easily harvested with minimal morbidity 
and efficiently multiplied in a simple manner. The safe and effective application of autolo-
gous ASCs is a proven way in preclinical and clinical studies of various bone conditions. 
Our work demonstrates positive effects of tetrahedral DNA nanomaterials on proliferation, 
migration and osteo-genic differentiation of ASCs. However, the underlying mechanism of 
tetrahedral DNA nanomaterials at epigenetic level has not received much attention. Here, 
DNA methylation alteration in ASCs after exposure to tetrahedral DNA nanomaterials is 
evaluated.[Methods]: Reduced representation bisulfite sequencing, bisulfite-specific PCR 
and further gene function analysis are taken.[Results]: Results indicate that tetrahedral DNA 
nanomaterials enhance the proliferation, migration and osteo-genic differentiation of ASCs 
and osteoblasts. Furthermore, tetrahedral DNA nanomaterials induced a few differentially 
methylated regions where negatively correlated gene expressions occur. Specific regions 
such as Dlg3 are investigated. The hypermethylation of Dlg3 reduces its expression and is 
further involved in cell proliferation and apoptosis.[Conclusions]:These discoveries offer 
deep insights into the proliferation promotion effect and anti-apoptosis ability of tetrahedral 
DNA nanomaterials on stem cells in bone tissue engineering.

Disclosures: Shiyu Lin, None

MON-412
αSMA periosteal cells contribute to the increase in osteoblast numbers in 
response to load *Brya Matthews1, Natalie Wee2, Ivo Kalajzic2, Joanna Price3, 
Sara Windahl4. 1University of Auckland, New Zealand, 2UConn Health, United 
States, 3Royal Agricultural University, United Kingdom, 4Karolinska Institute, 
Sweden

Bone is a dynamic tissue that site-specifically adapts to the load that it experiences. In 
response to increasing load, the cortical bone area is increased mainly through enhanced 
periosteal bone formation. This increase in area is associated with an increase in the number 
of bone forming osteoblasts, however, the origin of the cells involved remains unclear. Alpha 
smooth muscle actin (αSMA) is a marker of early osteoprogenitor cells in the periosteum. 
The aim of this study was to determine the contribution of αSMA expressing cells to new 
osteoblast formation following loading. We used an in vivo fate-mapping approach to in-
vestigate the role of αSMA expressing cells. Axial loading of the right tibia was performed 
in young adult αSMACreER/Ai9/Col2.3GFP mice using an established protocol. Histomor-
phometric analysis was applied to measure the number of cells of different origin on the 
periosteal surface in the most load-responsive region of the tibiae. A single loading session 
failed to increase the number of periosteal αSMA expressing cells and osteoblasts after 3 or 7 
days. In response to three daily rounds of loading, the caudal, but not cranial, periosteal sur-
face was lined with an increasing number of osteoblasts originating from αSMA expressing 
cells five days after the initial loading session. The proportion of osteoblasts derived from 
αSMA-labeled progenitors increased by 70% (p<0.05) and the proportion of αSMA-labeled 
cells that had differentiated into osteoblasts was doubled (p<0.05). We conclude that αSMA 
expressing cells can expand and differentiate to contribute to the increased number of perios-
teal osteoblasts induced by mechanical loading in a site-specific manner. However, our data 
suggest that some loading-induced osteoblasts originate from an αSMA negative cell source.

Disclosures: Brya Matthews, None
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MON-414
Identification of Gli1 as a progenitor cell marker for meniscus injury repair 
*Hao Sun1, Yulong Wei1, Lutian Yao1, Leilei Zhong1, Wei Yu1, Su Chin Heo1, 
Robert Mauck1, Ling Qin1. 1Department of Orthopaedic Surgery, School of 
Medicine, University of Pennsylvania, United States

Meniscus damage induces instability of the joint and is one of the common causes of 
knee osteoarthritis. Here, we constructed Gli1-CreER Rosa-Td Tomato (Gli1ER/Td) mice 
and study the role of Gli1-labeled cells in meniscus development and injury repair. Td did 
not label meniscus cells in newborn pups (Tam at P4-7). In 2-wk-old mice (Tam at P14), 
Td initially labeled the entire anterior meniscus and gradually concentrated at the superfi-
cial cells by 8 wk of age. Td started to label the posterior meniscus in 4-wk-old mice and 
also later focused on superficial cells only. In adult animals, Td+ cells only occurred in 
the superficial layer of meniscus right after Tam injections and long term tracing did not 
detect the expansion of Td+ cells. Isolation of Td+ cells from meniscus of 4-wk-old mice re-
vealed that they contain 2.6-fold more CFU-F forming cells and 2.1-fold more Sca1+CD34+ 
cells and that they proliferate and migrate much quicker in culture than Td- cells. In vitro, 
Td+ meniscus cells expressed 2.87-fold more Col1a1 and 61.2% less Col2a1 than Td- cells 
during meniscal differentiation. After meniscus surgery (a cut at the central region of medial 
anterior meniscus), Td+ cells quickly emerged at the injury ends and increased in numbers 
at the later stage, particularly at the enthesis end. Normally, those two injury ends do not 
ligate again and the meniscus does not repair in this model. However, injection of Td+ cells 
isolated from meniscus of GliER/Td mice into the joint capsule of WT mice right after 
injury resulted in the reconnection of the synovial end and the enthesis end. Histological 
assessment by Ishida’s scoring system indicated a significant increase in meniscus repair 
score (con: 2.80±0.37, Gli1- cells: 2.75±0.48, Gl1+ cells: 4.67±0.33; n: 4-6/group, P<0.01 
vs con or Gli1- cells group). Interestingly, injections of purmorphamine, an activator of 
hedgehog pathway, at the injury time had the similar beneficial effect on the repair (DMSO: 
3.00±0.26, purmorphamine: 4.47±0.31; n: 6-7/group, P<0.01). Analyzing human meniscus 
confirmed an increase of Gli+ cells at OA degenerated meniscus. In vitro, the proliferation 
and migration of meniscus progenitors were increased by purmorphamine and decreased by 
Gant61, a Gli1 inhibitor. Taken together, we demonstrated that Gli1+ cells are the mesen-
chymal progenitors responsive for meniscus injury repair and that hedgehopg pathway plays 
an important role in this process.

Disclosures: Hao Sun, None

MON-415
Hypoxia Reduces Hematopoietic Cells Present During Ex Vivo Expansion of 
Bone Marrow Stromal Cells and Improves Adenoviral Transduction *Jackie 
Tang1, Kassandra Spiller1, Wendi Guo1, Colleen Wu1. 1Duke University, United 
States

Bone marrow stromal cells (BMSCs) are multipotent, can be expanded ex vivo, and 
are conducive to genetic manipulation. Given these properties, BMSCs are a potential cel-
lular source for regeneration of mesenchymal tissues. In support of this hypothesis, BMSCs 
have been shown to improve bone regeneration of critical size defects. As such, improved 
efficiency of BMSC isolation and expansion may aid in facilitating their use for therapeu-
tic applications. Currently, isolation and culture of BMSCs is based on their adherence to 
tissue culture plastic; however, hematopoietic cells such as macrophages are also highly 
adherent resulting in the isolation of heterogeneous cellular populations. Here, we demon-
strate that hypoxia can reduce the number of hematopoietic cells present in murine BMSC 
cultures. In this study, BMSCs were isolated from the long bones of 12-week-old B6 mice 
and grown in either hypoxic (2% O2) or normoxic (21% O2) conditions. After 7 days in cul-
ture, cells grown in hypoxia contained a homogeneous population of cells which exhibited 
biopolar spindle shaped morphology assoicated with BMSCs. In contrast, cells grown in 
normoxia were heterogeneous, containing cells varying in both size and morhpology. Next, 
to determine if these differences were due, in part, to the presence of hematopoietic cells, 
we performed florescence activated cell sorting (FACS) analysis for the pan hematopoietic 
marker, CD45. After 3 days in culture, 66% of cells grown in normoxia were CD45 postive 
whereas only 7% of cells grown under hypoxic conditions expressed CD45. Furthermore, 
in normoxia, 19% of CD45+ cells demonstrated EDU incorporation whereas only 3% of the 
CD45- cells stained for EDU. This suggested that CD45 hematopoietic cells had a higher 
proliferation rate when grown in standard tissue culture conditions. Interestingly, under hy-
poxic conditions we also showed an increase in the number of cells transduced by an ade-
noviral vector driving GFP expression which may be due, in part, to the presence of fewer 
CD45+ cells. Taken together, hypoxia reduces CD45+ cells in BMSC cultures which may 
aid to improve genetic modulation of BMSCs. These findings have potential implications 
for the therapeutic use of BMSCs by improving ex vivo expansion and genetic maniuplation 
of these cells.

Disclosures: Jackie Tang, None

MON-416
PIP5k1β controls bone homeostasis through modulating both osteoclast 
and osteoblast differentiation *Xiaoying Zhao1, Penglei Cui1, Chuandong 
Wang1, Jingyu Zhao1, Xiaoling Zhang1, Jiake Xu2. 1Department of Orthopedic 
Surgery, Xinhua Hospital, School of Medicine, Shanghai Jiao Tong University, 
Shanghai 200092, China, China, 2School of Pathology and Laboratory Medicine, 
University of Western Australia, Perth, Western Australia, 6009, Australia, 
Australia

Exacerbated by general population aging, osteoporosis has become a dominating health 
problem around the world, clarifying the molecular mechanisms and novel molecules in-
volved in the maintenance of bone homeostasis is critical for a more comprehensive un-
derstanding of osteoporosis and development of novel therapeutics against bone disorders. 
PIP5K1β is crucial to generation of phosphotidylinosotol (4, 5) P2. PIP5K1β participates 
in numerous cellular activities, such as B cell and platelet activation, cell phagocytosis and 
endocytosis, cell apoptosis, and cytoskeletal organization. In the present work, we explored 
the role of PIP5k1β in bone biology, particularly in osteoclast and osteoblast differentiation 
and function for the first time. We discovered that PIP5k1β deletion in mice resulted in 
obvious bone loss and PIP5K1β was highly expressed both during osteoclast and osteoblast 
differentiation. To further understand the role of PIP5k1β in bone homeostasis, we inves-
tigated the role of PIP5k1β in osteoclast and osteoblast differentiation by gain-and loss-
of-function studies. We found that PIP5K1β can repress the proliferation and migration of 
bone-marrow-derived macrophage-like cells (BMMs), inhibiting osteoclast differentiation. 
PIP5k1β-/- osteoclasts exhibited normal cytoskeleton architecture but stronger resorption 
activity. PIP5k1β deficiency also promoted activation of mitogen-activated kinase(MAPK)
and Akt signaling, enhanced TRAF6 and c-Fos expression, facilitated the expression and 
nuclear translocation of NFATC1 and upregulated Grb2 expression, thereby accelerating 
osteoclast differentiation and function. PIP5K1β enhanced osteoblast differentiation by up-
regulating master genes expression through triggering smad1/5/8 signaling. In osteoblasts, 
PIP5K1β was found to enhance osteoblasts differentiation through activation of smad1/5/8. 
In summary, PIP5K1β can regulate bone mass and bone remodeling by inhibiting osteoclast 
differentiation and facilitating osteoblast differentiation. The understanding of the role of 
PIP5k1β in bone biology will help us to explore new targets for prevention and treatment 
of bone disorders.

Disclosures: Xiaoying Zhao, None

MON-433
Large increase of BMP-7 in early axial spondyloarthritis *Elise Descamps1, 
Anna Molto1, Corinne Miceli Richard1, Christian Roux1, Karine Briot1, Didier 
Borderie2, Rik Lories3. 1Department of rheumatology, Cochin Hospital, and 
Epidemiology and Biostatistics Unit, Sorbonne Paris Cite Research Center, Paris 
Descartes University, INSERM U1153, France, 2Department of Biology, Cochin 
Hospital, Paris Descartes University, France, 3Skeletal biology and Engineering 
Research Center, Ku Leuven, Belgium

Background : The hallmark of advanced axial spondyloarthritis (axSpA) is spine anky-
losis, due to excessive ectopic bone formation. Our hypothesis is that this is a consequence 
of early bone formation regulators changes over time and that these changes are related to 
inflammation or use of “anti-inflammatory” drugs (i.e. non-steroidal anti-inflammatory drugs 
and/or Tumor Necrosis Factor inhibitors (TNFi).Objectives : This prospective study aimed 
to describe the changes in serum levels of osteogenic factors (bone morphogenetic protein 7 
(BMP-7)) and 2 different regulators of bone formation (sclerostin, Dickkopf-1 (DKK-1)) over 
5 years in early axSpA patients and to assess determinants of such changes.Methods : The 
DESIR cohort is a prospective, multicenter French study of 708 patients (34 +/- 9 years, 58% 
HLA B27 positive, BASDAI 45 +/- 20) with early (> 3 months and < 3 years) inflammatory 
back pain suggestive of axSpA. BMP-7, sclerostin and DKK-1 serum levels were assessed at 
baseline, and at 2 and 5 years follow-up by ELISA test. Changes in bone formation regulators 
over time and determinants of these changes were analysed using mixed linear models.Re-
sults : Serum levels of each biomarkers at baseline, 2 and 5 years are reported in Table 1. Se-
rum BMP-7 significantly increased over time, with a mean of 0.17 pg/mL per month (Figure 
1A). Median relative change of BMP-7 at 5 years was 53.0% [IQR -31.6%, 286.8%]. Serum 
BMP-7 levels were undetectable in 337 patients (59.6%) at baseline, in 111 patients (48.0%) 
at 2 years and in 59 patients (20.2%) at 5 years. At baseline, serum sclerostin values were sig-
nificantly correlated with age, weight, number of syndesmophytes, hip and lumbar spine bone 
mineral density. Serum sclerostin significantly increased over time, with a mean of 0.001 ng/
mL per month (Figure 1B). Median relative change of sclerostin at 5 years was 14.8% [-7.9%, 
41.4%]. Serum DKK-1 did not significantly vary over time. In multivariate analysis, serum 
BMP-7 increased with moderate of high disease activity (ASDAS-CRP) (0.19 pg/mL per 
month, p = 0.01) and increased less over time with the duration of TNFi use (-0.04 per month, 
p < 0.001). No determinant was associated with changes in serum sclerostin levels.Conclu-
sion : Serum BMP-7 levels significantly increased over time with a rapid change related to 
TNFi use and disease activity. Serum sclerostin levels significantly increased over time to a 
less degree. Serum DKK-1 levels did not change in axSpA.
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MON-434
A Novel Regulatory Role of TRAPPC9 in In Inflammatory Chondrocytes 
and Osteoarthritis *Nazar Hussein1, Ernesto Solorzano Zepeda2, Fayez Safadi3. 
1Kent State University, United States, 2Northeast Ohio Medical University 
(NEOMED), United States, 3Northeast Ohio Medical University, United States

Osteoarthritis (OA) is the most prevalent joint disease worldwide, causing chronic dis-
ability in older people. Various factors are associated with its pathogenesis, including aging 
and joint inflammation. Chondrocytes are responsible for maintaining homeostasis of the 
ECM by producing its major components. Several activators (pro-inflammatory mediators) 
such as Interleukin 1 beta(IL-1β) is able to activate NF-B signaling pathways in OA. Traf-
ficking Protein Particle Complex 9 (TRAPPC9) is a major subunit of TRAPPII Complex 
that plays a role in protein trafficking and also modulates NF-kB signaling. In this study, we 
examined the role of TRAPPC9 in OA and determined its contribution to NF-kB-mediated 
inflammation in OA. First, we examined the interaction betweenTRAPPC9 and NIK and 
IKKbin chondrocytes. TRAPPC9 was co-immunoprecipitated with NIK/IKKb. To assess 
the effects of inflammation on gene expression of TRAPPC9, NIK, and IKKbin normal 
vs. inflammatory conditions (IL-1bTreatment). Primary human chondrocytes were isolated 
from human cartilage following knee replacement surgery, cultured and treated with IL-
1b(10ng/ml). Our data demonstrated that TRAPPC9, NIK mRNA expression was downreg-
ulated post-IL-1btreatment compared to undertreated control, while IKKbexpression was 
not altered. To evaluate the expression/localization of TRAPPC9 in chondrocytes in-vivo, 
we performed a histological evaluation of articular cartilage using immunohistochemistry 
assessment. Our data showed a decreased number of TRAPPC9 positively stained chon-
drocytes DMM as compared to control, sham-operated mice. Next, we determined whether 
modulation of TRAPPC9 expression alters the inflammatory markers that are regulated by 
NF-kB signaling pathways in chondrocytes. Human chondrocytes were transfected with ei-
ther TRAPPC9 overexpression plasmid or control plasmid. mRNA expression for MMPs 
was assessed and showed that TRAPPC9 overexpression induces inflammation by increas-
ing the expression of MMPs-1,3,9,13, and IL-6. This data suggested that TRAPPC9 may 
play a role as a pro-inflammatory molecule during OA. In conclusion, we showed for the 
first time that TRAPPC9 binds/interacts with NIK and IKKbin chondrocytes. Also, we were 
able to show that TRAPPC9 expression is decreased in inflammatory conditions. In addition, 

our data showed that modulating TRAPPC9 expression induced inflammatory conditions in 
chondrocytes and OA.

Disclosures: Nazar Hussein, None

MON-435
Blocking of CCL2-CCR2 axis Suppress articular chondrocyte hypertrophy, 
inflammatory response and osteoarthritis progression in MIA induced 
Osteoarthritis using soluble CCR2 gene therapy *seonae kim1. 1-, Republic 
of Korea

Osteoarthritis (OA) is the most common chronic joint disease, but the mechanism is 
not clearly known. Inflammatory cytokines and chemokines are thought to be associated 
with the development of OA. Monocyte chemoattractant protein 1 (MCP-1) is a cytokine 
that belongs to the CC chemokine family. On the other hand it is known to inhibitor of 
chondrogenesis in Mesenchymal Stem Cells (MSCs). Recently, studies of OA about MCP-1 
has been progressed in various group. We investigated that the pathogenesis of MCP1 in OA 
target cells which the chondrocyte and Osteoclast. In our results, the MCP1 induce catabolic 
factors of chondrocyte and osteoclastgenesis. We also investigated whether pathogenesis 
regulation by MCP-1 blocking in OA. The sCCR2 gene transferred in MIA induced OA. The 
sCCR2-treated groups displayed significant increases in pain thresholds and weight bearing 
throughout the observation period. Cartilage destruction was analyzed Micro-CT and histo-
pathology. sCCR2 reduced the expression of MMP1, MMP3 in MSCs of OA patient. Our 
data suggest that Inhibition of MCP-1 by sCCR2 reduces cartilage and bone damage in OA

Disclosures: seonae kim, None

MON-436
Investigation of the Relationship Between Inflammation and Calcification in 
the Tibiofemoral Joint for the Early Prediction of Knee Osteoarthritis *Marie 
Kimberly Lim1, Isabel Song1, Patrick Beyrer1, Jacquelyn Golden1, Nan Fang1, 
Josiah Somani1, Charles Witmer1, Andy Chen1, Jae Lee1, Ariella Schneider1, 
Amanda Jankelovits1, Sofia Miguez1, Li Baoer1, Poul Hoilund-Carlsen1, Abass 
Alavi2, Chamith Rajapakse3. 1Hospital of the University of Pennsylvania, United 
States, 2University Hospital of Pennsylvania, United States, 3Hospital of the 
University of Pensylvania, United States

Osteoarthritis (OA), conventionally characterized by damage in the articular cartilage 
of joints1, is now known as an irreversible and multifactorial disease of the whole joint2. 
Knee OA is of particular concern as it affects approximately 250 million people globally3. 
Symptoms of this debilitating disease include pain and is often accompanied by inflamma-
tion6 and calcification7. However, OA is asymptomatic early in the disease process and 
is only diagnosed after irreversible damage has been done to the articular cartilage. This 
indicates the need for a novel way of detecting OA risk factors while its progression can be 
prevented. Current literature indicates that inflammation and calcification8 exacerbate OA 
progression1,9. Hence, this study proposes the use of 18F-FDG and 18F-NaF PET/CT to 
detect and quantify inflammation in the synovium region, as well as calcification in both the 
subchondral bone and the synovium for the early prediction of OA risk.This is a retrospec-
tive quantitative image analysis of FDG and NaF PET/CT scans from the larger prospective 
“Cardiovascular Molecular Calcification Assessed by NaF PET/CT” (CAMONA) cohort 
study conducted by Odense University Hospital. This study includes 48 subjects with 23 
females, aged 23 to 70 years old, and 25 males, aged 23 to 71 years old, as well as 6 patients 
defined here as subjects who showed radiographic evidence of an ACL reconstructed knee. 
Using the operator guided computer software PMOD (PMOD Technologies LLC, Switzer-
land), volumes of interest (VOI) were generated using a semi-automatic segmentation meth-
od. 18F-FDG and 18F-NaF average standard uptake values (SUVs) for the synovium were 
calculated by dividing FDG and NaF SUVs by the volume of the synovium. 18F-NaF aver-
age SUV for the subchondral bone was calculated by dividing NaF SUV by the subchondral 
bone volume.Results show that synovial FDG average SUV is positively correlated with 
subchondral bone NaF average SUV (P <.0001). Additionally, FDG and NaF average SUVs 
in the synovium also correlate with each other (P < .0001). Furthermore, synovial FDG 
average SUV (P < .0001) and subchondral bone NaF average SUV (P = .0023) are positively 
correlated with age. Lastly compared to controls, patients with ACL reconstructed knees 
showed a 51% increase in inflammation (P = .031) and 89% increase in calcification (p = 
.031) in the synovium.This technique has shown the ability to detect a direct relationship be-
tween inflammation and calcification, as well as that of each with age. Interestingly, patients 
with ACL reconstructed knees showed significantly higher levels of both metabolic pro-
cesses compared to that of controls. The ability of FDG and NaF PET/CT imaging to detect 
these subtle metabolic processes makes it a potential tool for the early diagnosis of OA and 
in assessing the efficacy of pharmaceutical interventions aimed at delaying OA progression.

Disclosures: Marie Kimberly Lim, None
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MON-437
Metformin, AMP *Mi-La Cho1, Hyun Sik Na1. 1The Catholic University of 
Korea, Republic of Korea

Osteoarthritis (OA) is the most common chronic joint disease, but the mechanism is 
not clearly known. Inflammatory cytokines and chemokines are thought to be associated 
with the development of OA. Metformin has been used as a drug for type 2 diabetes, but it 
can show anti-inflammatory function in recent. Moreover Metformin include regulation of 
AMP-activated protein kinase (AMPK) pathway. AMPK activates autophagy in various tis-
sues. The current study was performed to identify whether metformin attenuated the severity 
of monosodium iodoacetate (MIA)-induced OA. Metformin was administrated orally every 
day into experimental OA rats induced by intra-articular injection of MIA to the right knee. 
Paw withdrawal latency and threshold was used to examine pain severity. Cartilage dam-
age was assesed by OARSI and Mankin system. Relative mRNA expression was measured 
by realtime-polymerased chain reaction (PCR). Immunohistochemistry was used to detect 
pain mediators in dorsal root ganglion. Metformin improved experimental OA progression 
showing anti-nociceptive properties and protection of cartilage damage. Metformin down-
regulates pain mediators such as TRPV1 in the dorsal root ganglion of the experimental OA. 
Metformin also protected bone damage in MIA rat. Gene expression of catabolic factors 
stimulated by interleukin (IL)-1β was decreased by metformin in chondrocytes from OA 
patients. Futhermore Metformin regulates autophagolysosomes and mediates autophago-
some–lysosome fusion through LC3B and LAMP1 activation in human chondrocytes.These 
results suggest that metformin may be used to treat OA through suppression of pain and 
cartilage damage.

Disclosures: Mi-La Cho, None

MON-438
The Regulatory Role of EGFR Signaling in Adult Cartilage Homeostasis 
and Osteoarthritis *Yulong Wei1, Ling Qin1, Xiaoyuan Ma1, Hao Sun1, Biao 
Han2, Lin Han2, Motomi Enomoto-Iwamoto3. 1Department of Orthopaedic 
Surgery, School of Medicine, University of Pennsylvania, United States, 2School 
of Biomedical Engineering, Science and Health Systems, Drexel University, 
United States, 3Department of Orthopaedics, School of Medicine, University of 
Maryland, United States

The uppermost superficial zone of articular cartilage is the first line of defense against 
the initiation of osteoarthritis (OA). We previously demonstrated that EGFR, a tyrosine ki-
nase receptor, plays an essential role in maintaining superficial chondrocytes during articular 
cartilage development. Immunostaining of human samples showed that the top layer of car-
tilage has abundant amounts of EGFR, activated EGFR (p-EGFR), and ligands (TGFa and 
HB-EGF), but a low amount of Mig6, a cytosolic inhibitor of EGFR. When OA initiated, 
p-EGFR drastically decreased in the superficial zone, accompanied with decreases of ligand 
amounts and an increase of Mig6 amount. At late OA stage, EGFR activity resurged in most 
cell clusters in the middle/deep zones. The same expression patterns were also observed 
in mouse knee OA cartilage. To investigate the role of EGFR signaling in adult cartilage, 
we generated cartilage-specific EGFR deficient mice (Aggrecan-Cre Egfrflox/Wa5, iCKO) 
and WT (Egfrflox/+) and Wa5 (EgfrWa5/+, an EGFR dominant negative allele) siblings. 
Male mice received Tam injections followed by sham/DMM surgery at 3 months of age. 
One month later, sham iCKO knees displayed less p-EGFR and Ki-67 staining and more 
TUNEL staining in the superficial chondrocytes, and 3 months later, reduced cartilage thick-
ness (12% vs Wa5, 29% vs WT, n=6/group, p<0.01) and diminished superficial chondrocytes 
(69% vs Wa5, 83% vs WT, n=6/group, p<0.01), suggesting that EGFR signaling is critical 
for adult cartilage homeostasis. Nanoindentation on femoral cartilage surface revealed that 
DMM causes a similar decrease of Eind in WT and Wa5 cartilage but an increase of Eind in 
iCKO 1 month post surgery (n=6/group, p<0.001), suggesting that iCKO has more advanced 
OA progression. At 2 months, iCKO joints showed severer erosion of articular cartilage 
than controls. At 3 months, iCKO joints lost most articular cartilage (Mankin Scores: WT 
7.57, Wa5 10, iCKO 13.5, n=9/group, p<0.001), displayed subchondral bone plate thick-
ening and cartilage damage at the lateral site, which did not exist in controls, and showed 
heigher joint pain scores than controls. Importantly, susceptibility to OA was more clearly 
evident in female mice (Mankin scores: WT 4, Wa5 7.67, iCKO 12.43, n=7/group, p<0.001) 
at 2 months post DMM compared to male mice. Taken together, our data demonstrated that 
chondrogenic EGFR signaling is essential for adult cartilage homeostasis and for preventing 
OA initiation.

Disclosures: Yulong Wei, None

MON-439
Articular cartilage degradation associated with aberrant subchondral bone 
remodeling in patients with osteoporotic osteoarthritis *Linyang Chu1, Zihao 
He1, Xuequan Han1, Mengning Yan1, Zhifeng Yu1. 1Shanghai Key Laboratory 
of Orthopedic Implants, Department of Orthopedic Surgery, Shanghai Ninth 
People’s Hospital, Shanghai Jiao Tong University School of Medicine, China

Osteoarthritis (OA) and osteoporosis (OP) are two skeletal disorders associated with 
joint structures. Occasionally, OA and OP occur in the same patient. However, the effect 
of OP changes on OA progression in patients with osteoporotic OA (OP-OA) has not been 

reported, especially the potential association between subchondral bone and articular car-
tilage. Thus we investigated the alterations in the microstructure, biomechanical property, 
remodeling of subchondral bone, and their association with cartilage damage in the hip joint 
of patients with OP-OA. Thirty-nine femoral head specimens were obtained from patients 
underwent total hip arthroplasty (OA group, n=19; OP-OA group, n=20), and healthy spec-
imens from cadaver donors were used (control group, n=12). The microstructure and bio-
mechanical property of subchondral bone were evaluated by micro-computed tomography 
and micro-finite-element analysis. Histology, immunohistochemistry and histomorphomet-
ric measurements were used to assess subchondral bone remodeling and cartilage damage. 
Linear regression analysis was performed to elucidate the relationship between subchondral 
bone and articular cartilage. In subchondral bone of OP-OA group compared with that of 
OA group, the aberrant bone remodeling leads to inferior microstructure and worsening bio-
mechanical property, which might affect transmission of loading stress from the cartilage 
to the subchondral bone, and then resulting in accelerated OA progression in patients with 
OP-OA. The main findings support that changes in subchondral bone could affect the OA 
development and the improvement of subchondral bone with bone-forming agents may help 
mitigate OA progression when OP and OA co-exist in the same patients.

Disclosures: Linyang Chu, None

MON-483
Epigenetic Control of Osteoblast Differentiation by Chromobox 3 (Cbx3) 
Protein. *Leila Bagheri1, Roman Thaler1, Christopher R. Paradise1, Sofia Jerez1, 
Farzaneh Khani1, Pengfei Zan1, David R. Deyle1, Todd A. Milbrandt1, A. Noelle 
Larson1, Amel Dudakovic1, Andre J. van Wijnen1, Mario Galindo2. 1Mayo Clinic, 
United States, 2University of Chile, Chile

Skeletal development is controlled by epigenetic mechanisms that regulate chromatin 
compaction and suppress access to gene regulatory sequences. Post-translational modifica-
tions in the N-termini of histone 3 (H3), including tri-methylated H3 lysine 9 (H3K9Me3) 
or lysine 27 (H3K27Me3) represent repressive chromatin marks that are recognized by a 
family of heterochromatin-associated Chromobox (Cbx) proteins (i.e., Cbx1 to Cbx8). We 
show using RNA-seq analysis that each of these Cbx isoforms is actively expressed in bone 
and osteoblasts with variable expression of distinct members (between 1 and 100 reads per 
million). The most prominently expressed Cbx member is Cbx3, which encodes a member 
of the heterochromatin protein 1 (HP1) family that interacts with H3K9me3. Cbx3 is known 
to be important for normal development while promoting neurogenesis, as well as renal and 
smooth muscle development. Therefore, we postulated that CBx3 may perform a similar role 
in osteoblastogenesis. We tested this hypothesis by both transient and stable knock-down of 
Cbx3 by respectively siRNA or shRNA. RNA interference in MC3T3 osteoblasts effectively 
decreases Cbx3 mRNA levels by 2 to 5 fold, while increasing expression of bone-related 
markers by RT-qPCR (e.g., Alpl/alkaline phosphatase, Ibsp/bone sialoprotein, Bglap/osteo-
calcin, and Col1a1/Collagen Type I α1 chain). In addition, Cbx3 depletion increases mineral 
deposition as measured by Alizarin Red staining. Thus, Cbx3 normally appears to suppress 
osteoblastic differentiation, unlike its essential function in the neuronal differentiation. Be-
cause Cbx3 recognizes H3K9me3, we examined whether Cbx3 controls the levels of this 
histone mark. Loss of Cbx3 did not affect total H3K9me3 levels unless Cbx1 and Cbx5 were 
simultaneously depleted by siRNA. We propose that Cbx3 may suppress osteoblastogenesis 
by controlling select loci with H3K9me3 marks.

Disclosures: Leila Bagheri, None

MON-484
Kalirin regulates bone mass through effects on osteoblast activity, osteocyte 
morphology and intercellular communication. *Jung Min Hong1, Daniel 
Godfrey1, Sung-Kyung JoAn Kim1, Angela Bruzzaniti1, Robert Holland2, 
Padmini Deosthale3, Lilian Plotkin3, Matthew Allen3. 1Indiana University School 
of Dentistry, United States, 2Indiana Iniversity School of Dentsitry, United 
States, 3Indiana University School of Medicine, United States

Kalirin is a GDP/GTP-exchange factor that was first identified in neurons, and has been 
reported to play an important role in neuronal plasticity and axon guidance. Whole-exome 
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sequencing recently identified a missense mutation in the Kalirin gene (KALRN) in female 
and male siblings. Key abnormalities observed in the siblings include intellectual disability, 
hypotonia, growth hormone deficiency, short stature and delayed bone age. Consistent with 
the human data, global deletion of Kalirin (Kal-KO) leads to low bone mass in female and 
male mice (-44% F; -19% M, 14-week) which is due to dysfunction in both osteoclasts and 
osteoblasts (OBs). Further, cortical area, trabecular bone formation rate (BFR) and trabecu-
lar mineralizing surface/bone surface are lower in Kal-KO mice, compared to littermate con-
trols. Here, we examined further the role of Kalirin in OBs and osteocytes (OTs). Although 
OT density was unchanged in KalKO mice, basic fuchsine-staining revealed Kal-KO OTs 
had shorter dendrites (-17%) compared to OTs in normal littermates. Similarly, Kal-KO OTs 
cultured for 1 week had shorter (-30%) and fewer (-30%) dendrites than WT OTs. Based on 
this finding, we expected Kal-KO OTs to be less functional. However, transfer of the cyto-
plasmic stain, calcein-AM, between OTs was 2.2-fold higher when Kal-KO OTs, rather than 
WT OTs, were used as donor cells. Moreover, connexin 43 (Cx43), a major gap junction/
hemichannel protein in OTs was 2.4-fold higher in Kal-KO long bones than WT mice, sug-
gesting an increase in Cx43 mediated OT intercellular communication. Lastly, we generated 
mice in which deletion of KALRN is targeted to OBs by crossing Kal-floxed (KalFF) with 
Col2.3-Cre mice (KalFF:Col2.3). PixiMus dual energy X-ray absorptiometry of 24-week 
female and male KalFF:Col2.3 mice revealed higher femoral bone mineral content (BMC) 
(114% F; 116% M) and increased bone area (111% F; 117% M) compared to littermate 
KalFF mice. The data suggest Kalirin regulates OB activity as well as OT morphology and 
intercellular signaling, and that conditional OB-deletion of Kalirin positively impacts total 
BMC. Further, our evidence suggest that Kalirin expression in cells other than OBs may 
explain the dissimilar phenotype obtained in the two animal models.

Disclosures: Jung Min Hong, None

MON-485
Dipeptidyl Peptidase 4 Effect and its Inhibition by Vildagliptin, on 
Osteogenic and Adipogenic Differentiation ff Human Mesenchymal Stem 
Cells *Antonio Casado-Díaz1, Bárbara Torrecillas-Baena2, Ángel Rodríguez-
Ramos3, Jesús González-Macías4, José Manuel Quesada-Gómez5. 1CIBER de 
Fragilidad y Envejecimiento Saludable (CIBERFES), Instituto Maimónides de 
Investigación Biomédica de Córdoba (IMIBIC), Hospital Universitario Reina 
Sofía, Spain, 2Instituto Maimónides de Investigación Biomédica de Córdoba 
(IMIBIC), Hospital Universitario Reina Sofía, Spain, 3Instituto Maimónides de 
Investigación Biomédica de Córdoba (IMIBIC), Universidad de Córdoba, Spain, 
4Bone Metabolic Unit, Department of Internal Medicine, Hospital Universitario 
Marqués de Valdecilla-IDIVAL, Universidad de Cantabria, Spain, 5Unidad 
de Gestión Clínica de Endocrinología y Nutrición, CIBER de Fragilidad y 
Envejecimiento Saludable (CIBERFES), Instituto Maimónides de Investigación 
Biomédica de Córdoba (IMIBIC), Hospital Universitario Reina Sofía, Spain

Dipeptidyl peptidase 4 (DPP4) is a ubiquitous exopeptidase and occurs as a cell mem-
brane bound protein as well as in a soluble, extracellular form. DPP4 cleaves chemokines, 
neuropeptides, and peptide hormones and regulates several physiological processes. The 
increase of DPP4 in plasma is associated with diabetes and osteoporosis. DPP4 plays a 
major role in glucose metabolism. It is responsible for the degradation of incretins (GLP-1 
and GIP). In bone, DPP4 acts on proteins involved in bone formation such as IGF-1, SDF1, 
NPY and PYY. DPP-4 Inhibitors (DPP4i; Gliptins) increases GLP-1 and GIP levels, which 
inhibit glucagon release, increases insulin secretion, decreases gastric emptying, and de-
creases blood glucose levels in diabetic subjects. Bone mass loss associated with diabetes 
decreases with Gliptins. During the adipogenesis, DPP4 favors fat droplets accumulation. 
Mesenchymal stem cells (MSC) are precursors of adipocytes and osteoblasts. Aging and di-
abetes potentiated MSC differentiation through the adipogenic lineage at the expense of the 
osteoblastic phenotype, which favors bone loss and osteoporosis.Aim: To study the DPP4 
effect on human MSC differentiation into osteoblasts and adipocytes. MSC cultures were 
induced to differentiate into osteoblasts and adipocytes in presence or absence of 200, 400 
or 800 ng/ml of DPP4, in combination or not with 100 nM of the vildagliptin. Expression 
of osteogenic and adipogenic genes were analyzed, as well as the mineralization in osteo-
blasts and fat droplets formation in adipocytes through alizarin-red and oil-red O stains, 
respectively. DPP4 on adipogenesis did not exert significant changes. However, on osteo-
blastogenesis, higher concentrations of DPP4 decreased mineralization, which was reversed 
by vildagliptin. The results suggest that, in diabetes mellitus, DPP4 increase can negatively 
affect bone formation and contribute to bone fragility. This effect may be partly prevented by 
use of gliptins. Therefore, DPP4i, in addition to improving blood glucose levels, can exert a 
positive effect on bone health.

Disclosures: Antonio Casado-Díaz, None

MON-486
Activation of Nox4 is not required for OVX-induced osteoblast senescence 
and bone loss in mice *Jin-Ran Chen1, Oxana P. Lazarenko1, Haijun Zhao1, 
James Watt2, Martin J. Ronis 2. 1Arkansas Children’s Nutrition Center and the 
Department of Pediatrics, University of Arkansas for Medical Sciences, United 
States, 2Department of Pharmacology and Experimental Therapeutics, Louisiana 
State University Health Sciences Center, United States

Ovariectomy (OVX) in rodents is a well-known animal model of osteoporosis of 
postmenopausal women. Despite current understanding of that estrogen deficiency plays a 
critical role in the pathophysiology of these conditions, the molecular mechanisms through 
which sex steroid deficiency induces osteopenia and osteoporosis are largely unknown. Pre-
vention of NADPH (nicotinamide adenine dinucleotide phosphate) oxidase (Nox)-depen-
dent accumulation of oxidative stress may be one of approaches to potentially minimize 
bone loss due to conditions as sex steroid deficiency, aging or chronic alcohol. Using OVX 
and Nox4 gene knockout mouse models, we investigated the role Nox4 in OVX- or ag-
ing-induced bone loss and osteoblast senescence signaling. First, 6 month old wild type 
C57Bl mice were allocated to a sham control group, OVX, and OVX plus E2 treatment 
group for eight weeks. Bone mass in tibia was assessed by peripheral quantitative com-
puterized tomography (pQCT) analysis. Moreover, bone turnover marker measurements, 
bone histology, western blots, real-time PCR and others were used for molecular signal-
ing exploration. Significantly decreased bone mass including bone mineral density (BMD) 
and content (BMC) were found in OVX group compared with sham control (p<0.05), 
E2 treatment completely reversed OVX-induced bone loss. Serum bone turnover marker 
measurements revealed that E2 blocked significantly increased bone resorption markers 
TRAP5b and CTX-1in OVX group. Interestingly, we found significantly increased (p<0.05) 
senescence signaling in bone osteoblastic cells from OVX group, E2 blocked it. Analysis 
for molecular transduction indicated that OVX significantly activated p53, p21 and Nox4 
expression, however, E2 only eliminated OVX-induced p53 and p21expression, but not 
Nox4. We next therefore investigated if Nox4 is dispensable for OVX-induced bone loss 
and senescence signaling in osteoblasts. Eight and eleven month old Nox4-/- female mice 
were ovariectomized, their bone mass and osteoblastic cell signaling were compared with 
respective age-matched Nox4-/- sham groups. We found significant bone loss, and increased 
bone osteoblastic cell senescence signaling occurred in Nox4-/- OVX mice compared with 
Nox4-/- sham operated animals. Moreover, we found significantly decreased bone mass and 
increased bone osteoblastic cell senescence signaling in one-year-old Nox4-/- sham mice 
compared to eight-month-old Nox4-/- sham mice. These data suggest that activation of Nox4 
expression in bone osteoblastic cells may be dispensable for sex steroid deficiency- or ag-
ing-induced bone loss and accelerated senescence signaling. This study was supported by 
NIH grant R37 AA18282 to MJR.

Disclosures: Jin-Ran Chen, None

MON-487
PTH Stimulates RANKL and Inhibits OPG in Primary Murine Osteoblasts 
via a CaMKK/Calcineurin/Nfat Pathway Independent of cAMP/PKA 
*Shilpa Choudhary1, Kenneth Maccormac1, Erica Quinones1, Carol Pilbeam1. 
1UConn Health, United States

Parathyroid hormone (PTH), a key regulator of bone metabolism, is able to stimulate 
both bone formation and resorption. Both actions are generally thought to be mediated via 
cAMP/PKA pathways. We found the stimulation of bone formation by PTH infusion in mice 
was suppressed by serum amyloid A (SAA), which blocks the ability of PTH to stimulate 
cAMP production in vitro, but SAA did not affect PTH-stimulated resorption or expression 
of RANKL and OPG in these mice, suggesting a cAMP-independent pathway was involved. 
The current study examined the signaling pathways by which PTH increases expression of 
RANKL and decreases expression of OPG in primary calvarial osteoblasts (POBs). POBs 
were cultured for 5 days before treatment, pre-treated for 45 min with inhibitors and treated 
1-3 h with agonists. Ramp3 mRNA was measured to reflect PTH-stimulated cAMP/PKA ac-
tivity. PTH markedly stimulated gene expression of RANKL and Ramp3 and inhibited gene 
expression of OPG. An inhibitor of PKA (H89) blocked the PTH and forskolin stimulation of 
Ramp3 but did not affect the PTH stimulation of gene expression for RANKL or inhibition 
of gene expression for OPG. Conversely, a PKC inhibitor (G109203x) blocked the PTH and 
phorbol ester increase in RANKL gene expression and inhibition of OPG gene expression 
but did not inhibit the PTH stimulation of Ramp3. Inhibitors of the ERK, JNK and P38 
MAPK pathways had no effect on the PTH regulation of RANKL or OPG gene expression. 
An inhibitor (STO-609) of the calcium/calmodulin-dependent kinase kinase (CaMKK) and 
inhibitors of calcineurin activation, cyclosporine (CsA) and FK506, blocked the PTH stim-
ulation of RANKL gene expression and inhibition of OPG gene expression. Activation of 
calcineurin can dephosphorylate Nfat, leading to its translocation to the nucleus. On Western 
analysis, PTH induced movement of Nfatc1 from the cytosolic to the nuclear fraction, which 
was inhibited by STO-609. In summary, our results suggest a novel CaMKK/calcineurin/
Nfat pathway for the PTH regulation of both RANKL and OPG in osteoblasts. These in vitro 
results agree with our in vivo observations that infusion of PTH stimulated bone formation 
and resorption via different signaling pathways and suggest that the different pathways could 
be individually manipulated to maximize the positive effects of PTH on bone remodeling.

Disclosures: Shilpa Choudhary, None
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MON-488
Conditional Activation of NF-κB Inducing Kinase (NIK) in the Osteolineage 
Enhances both Basal and Loading-Induced Bone Formation *Jennifer 
Davis1, Linda Cox1, Christine Shao1, Cheng Lyu1, Shaopeng Liu1, Deborah Veis1, 
Rajeev Aurora2. 1WASHINGTON UNIVERSITY IN ST. LOUIS SCHOOL OF 
MEDICINE, United States, 2St Louis University, United States

Studies from global loss-of-function mutants suggest that alternative NF-κB down-
stream of NF-κB inducing kinase (NIK) is a cell-intrinsic negative regulator of osteogene-
sis. However, the interpretation of the osteoblast and/or osteocyte contribution to the bone 
phenotype is complicated by simultaneous osteoclast defects in these models. Therefore, 
we turned to a transgenic mouse model to investigate the direct role of NIK in the osteolin-
eage. Osx-Cre;NT3 animals, which bear a constitutively active NIK allele (NT3) driven by 
Osx-Cre, were compared to their Cre-negative (Con;NT3) littermates. Osx-Cre;NT3 mice 
had elevated serum P1NP(+38%) and CTX (+29%) levels. Despite this high turnover state, 
constitutive activation of NIK resulted in a net increase in basal bone mass by microCT 
with increases in cancellous BV/TV (+42%) and cortical thickness (+19%). Furthermore, 
Osx-Cre;NT3 mice exhibited a greater anabolic response following mechanical loading 
compared to controls evidenced by a greater than 2-fold increase in Ps.BFR/BS. We next 
performed RNAseq on non-loaded (NL) and loaded tibiae to elucidate possible mechanisms 
underlying the increased bone anabolism seen in Osx-Cre;NT3 mice. Hierarchical clustering 
revealed two main transcriptional programs: one that was loading-responsive and the other 
driven by the NT3 transgene. The loading response between genotypes showed a substan-
tial overlap (>90%) in differentially expressed genes (DEGs), suggesting that Osx-Cre;NT3 
mice more strongly activate the normal bone anabolic program than Con;NT3 littermates. 
Gene ontology (GO) analysis indicated a distinct upregulation of receptor, kinase and 
growth factor activities including Wnts, as well as a calcium-response signature in Osx-
Cre;NT3 limbs. The promoters of these GO-term associated genes, including many known 
to be bone-anabolic, were highly enriched for multiple κB sites relative to the background 
frequency in the genome. Extending the κB site analysis to the DEG lists, we also found 
enrichment in NT3-expressing samples (with or without loading) compared to Con;NT3. 
Surprisingly, DEG comparisons between loaded and non-loaded limbs within each genotype 
also showed a high incidence of kB sites. Therefore, both transcriptional programs (load-
ing-responsive and NT3 transgene-driven) are modulated by NF-κB. Our studies uncover 
a previously unrecognized role for NF-κB in the promotion of both basal and mechanical-
ly-stimulated bone formation.

Disclosures: Jennifer Davis, None

MON-489
Acceleration of bone formation and suppression of bone resorption by 
soluble Frizzled2 receptor in mice *Hisashi Hasegawa1, Emi Akizawa1, Kengo 
Yamawaki1, Yuji Yamazaki1, Kenji Nagao1, Kenta Nakajima2, Yuki Tanbo3, Miki 
Murai3, Eri Taguchi3. 1Nephrology Research Laboratories, Kyowa Kirin Co., 
Ltd., Japan, 2Nephrology Research Laboratories, Kyowa Kirin Co., Ltd, Japan, 
3Research Core Function Laboratories, Kyowa Kirin Co., Ltd., Japan

Activation of Wnt signaling is triggered when a secreted Wnt binds to cysteine rich 
domain (CRD) at the amino terminus of Frizzled (Fzd) receptors and low-density lipopro-
tein receptor–related protein 5 or 6 (LRP5/6) co-receptors. However, Wnt ligands and Fzd 
receptors are each composed 19 and 10 subtypes, and the role of each Fzd-Wnt combination 
in bone metabolism has not yet been elucidated by the conventional “loss of function” ap-
proaches including knockout mouse models. Maintaining high levels of circulating soluble 
Fzd receptors in mice could allow for the simultaneous trapping of multiple Wnt ligands, 
thereby providing new information into the biology of Wnt signaling. In our previous report 
at ASBMR meeting, adult-specific systemic over-expression of Fzd2 CRD/modified human 
IgG1 Fc domain fusion protein (Fzd2-Fc) in transgenic mice led to remarkable increase in 
bone volume (BV/TV).Here, we demonstrate the effects of Fzd2-Fc on osteoblast and os-
teoclast in normal mice. Increase of BV/TV was also confirmed in normal mice in only one 
week after single administration of recombinant Fzd2-Fc. Histomorphometric analysis of 
femur indicated marked increase in osteoid volume as well as in osteoblast numbers in only 
3 days after administration. On the other hands, Fzd2-Fc significantly reduced the area of 
eroded surface, accompanying the decrease of osteoclast number. Thus, Fzd2-Fc increases 
bone volume by positively influencing bone formation through the enhancement of osteo-
blast differentiation and/or proliferation and negatively influencing bone resorption through 
diminishment of osteoclast differentiation and/or survival. Although the subtypes of Wnt 
ligand involved in this system remains unclear, it is presumed that trapping of multiple Wnt 
ligands by Fzd2-Fc in vivo shifted the balance of Wnt signaling toward acceleration of bone 
formation and suppression of bone resorption.Taken together, these findings demonstrated 
that Fzd2-Fc fusion protein has potent anabolic effects by accelerating bone formation and 
suppressing bone resorption, and could be a novel therapeutic medicine for treating bone 
related disorders.

Disclosures: Hisashi Hasegawa, None

MON-490
Deletion of the ER stress sensor Ire1a, but not Perk, in the osteoblast lineage 
decreases bone mass. *Christian Melendez-Suchi1, Alexander Harb1, Erin 
Mannen1, Srividhya Iyer1, Li Han2, Aaron Warren2, Maria Almeida2. 1Department 
of Orthopaedic Surgery, University of Arkansas for Medical Sciences, Little 
Rock, Arkansas, United States, 2Division of Endocrinology and Metabolism, 
Center for Osteoporosis and Metabolic Bone Diseases, Little Rock, Arkansas, 
United States

The endoplasmic reticulum (ER) orchestrates folding of secretory proteins. Accumula-
tion of misfolded proteins results in ER stress and activation of the sensor proteins PERK, 
IRE1α, and ATF6, which initiate the unfolded protein response (UPR) to restore homeo-
stasis. Loss of function mutations in Perk underlie the multiple metabolic abnormalities 
exhibited by patients with Wolcott Rallison syndrome including type 1 diabetes, small stat-
ure and low bone mass. Perk-/- mice recapitulate the defects seen in patients. However, it 
is unknown whether Perk or other ER sensors in cells of the osteoblast lineage contribute 
to skeletal health. Here, we deleted Perk or Ire1α genes from the entire osteoblast lineage 
using an Osx1-Cre transgene. Mice with Ire1α deletion (Ire1α CKO) had lower expression of 
Ire1α and its target sXBP1 in bone shafts, compared to Osx1-Cre littermates, demonstrating 
the efficacy of Ire1a deletion. Furthermore, electron micrographs of vertebra from Ire1α 
CKO mice revealed abnormally dilated ER in osteoblasts. The Ire1α CKO males, but not 
females, had lower body weight compared to Osx1-Cre littermates. Nonetheless both male 
and female Ire1α CKO exhibited a reduction in vertebral and femoral BMD at 10 weeks 
of age. Further, Ire1α deletion lowered vertebral compression yield stress and modulus of 
elasticity. MicroCT analysis of the femur from 12 week-old mice revealed a reduction in cor-
tical thickness at the midshaft and cancellous bone volume at the distal metaphysis. Similar 
findings were observed in L5. The low cancellous bone volume of Ire1α CKO mice was due 
to decreased trabecular thickness and was associated with lower mineralizing surface, MAR 
and bone formation rate. Cultures of bone marrow-derived osteoblasts from Ire1α CKO mice 
had reduced proliferation and alkaline phosphatase activity. Mice with Perk deletion (Perk 
CKO) had lower expression of Perk and its targets Gadd34, Ero1b and CHOP in bone shafts. 
However, in contrast with the findings with the Ire1α CKO mice, no changes in body weight, 
bone mass or strength were seen in Perk CKO mice. These findings suggest that other cell 
types contribute to the skeletal defects noted in patients and mice lacking functional Perk. 
We conclude that Ire1α, but not Perk signaling promotes osteoblastogenesis and bone mass 
under physiological conditions.

Disclosures: Christian Melendez-Suchi, None

MON-491
Neuromedin-U (NMU) negatively regulates bone remodeling *Kelli Jestes1, 
Krista Jackson1, Yu-Tin Hsiao1, Jonathan Lowery1, Tara Zukosky2, Maria Squire2. 
1Marian University College of Osteopathic Medicine, United States, 2University 
of Scranton, United States

Osteoporosis, a disease of low bone density that occurs when bone resorption exceeds 
bone formation, places individuals at a higher risk for fracture and disability. We previously 
reported that deletion of the Bmpr2 gene in embryonic skeletal progenitor cells causes sub-
stantially elevated bone density in young adulthood and reduced age-related decline in bone 
density associated with elevated bone formation rate. Notably, bone-specific expression of 
the neuropeptide Neuromedin-U (Nmu) is inversely correlated with serum levels of the bone 
formation marker PINP in Bmpr2-cKO mice and a prior study reported global knockout 
of Nmu causes high bone mass. Together, these findings suggest that NMU, which signals 
via two GPCRs (NMU Receptor 1 (NMUR1) and NMU Receptor 2 (NMUR2)), is a nega-
tive regulator of osteoblast differentiation and/or activity. The molecular mechanism(s) by 
which these effects occur are unknown. Here, we provide secondary confirmation of a high 
bone mass phenotype in the absence of NMU function, with tibiae BV/TV elevated 32% 
in 12-week-old female Nmu knockout mice (p-value=0.041). We additionally examine the 
bone-specific cell communication events that are associated with NMU-deficiency using 
high-throughput phospho-profiling antibody arrays, which allow detection of ~300 targets 
using very small quantities of protein. This revealed decreased activation of the mTOR path-
way in tibiae of Nmu knockout mice compared to controls, with reduced activity-associat-
ed phosphorylation of mTOR and the mTOR target p70-S6Kinase. To begin establishing 
the skeletal NMU pathway, we determined that both Nmur1 and Nmur2 are expressed in 
bone and osteogenic cells. However, micro-CT analyses indicate that global Nmur1-defi-
cient mice display normal bone mass, suggesting that NMU regulates bone remodeling via 
NMUR2. Ongoing work examines the functional impact of NMU treatment to osteogenic 
cells. Collectively, our work highlights a novel factor associated with bone remodeling and 
may identify a new opportunity for treating low bone density in humans.

Disclosures: Kelli Jestes, None
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MON-492
Screening for Small Molecules That Bind to the BMPR1A: An In Silico 
Computational Analysis *Chandrasekhar Kesavan1, Ritika V Surisetty 2, 
Karthikeyan Muthusamy3, Subburaman Mohan4. 1JLP VA Medical Center , 
United States, 2VA Loma Linda Healthcare system, United States, 3Alagappa 
University , India, 4JLP VA Medical Center, United States

The importance of type 1A bone morphogenetic protein receptor (BMPR1A) signaling 
in cartilage development and endochondral bone formation is well established. Since small 
molecule inhibitors of BMPR kinases have potential uses to probe physiological functions 
of BMP signaling and to treat BMP-mediated diseases such as heterotopic ossification, we 
screened small molecules against the active site of BMPR1A using an in silico molecular 
docking approach. Computational analyses were carried out by virtual screening workflow 
with an Intel Xeon processor in two-node cluster systems using the BMPRIA protein struc-
ture from the Protein Data Bank and approximately 200,000 compounds from various data-
base collections. Our search revealed 11 potential lead molecules that show binding affinity 
to BMPR1A. The Lipinskin rules for the 11 identified molecules were between 0–3, and the 
molecular weight ranged from 282–665 Da. Six compounds showed oral absorption rates 
between 50–100%, and 5 compounds showed high predicted cell permeability and access 
to biological membranes (range from 150 to 2256). Thus, the ADME/T properties predict-
ed by the Qikprop program for 5 compounds are within the acceptable range, suggesting 
that the pharmacokinetic parameters and physicochemical properties are within the range 
defined for human use. The HUMO and LUMO concept predicted by density functional 
theory analysis revealed high HUMO for all 11 lead molecules and low LUMO for 10 lead 
molecules reflecting strong binding ability of the lead molecules to their target. PyMOL soft-
ware revealed that the amino acids within the active site of BMPR1A that interacted with the 
identified compounds varied, thus suggesting potential differences in their BMPR1A binding 
affinity. Toxicity assessment predicted by OSIRIS property explorer revealed eight com-
pounds with low or no mutagenesis, irritation, or tumorigenesis with compound 63463112 
exhibiting the lowest predicted toxicity. Treatment of serum-free osteoblast cultures with 
compound 63463112 (3, 10, and 100 μM) for 72 hours decreased ALP activity dose-de-
pendently (15–35%, p<0.01) compared to vehicle. Accordingly, in vitro bone formation rate 
as measured by alizarin red staining was decreased (30%, p<0.05) by 14-day treatment of 
new born mouse calvaria with compound 63463112. In conclusion, in silico analysis iden-
tified 11 lead compounds that interact with BMPR1A of which compound 63463112 shows 
potential in blocking osteogenic effects in vitro.

Disclosures: Chandrasekhar Kesavan, None

MON-493
The Vitamin C Dependent Epigenetic Regulator Hairless Controls Bone 
Development and Osteoblast Differentiation *Farzaneh Khani1, Roman 
Thaler1, Chris Paradise1, Oksana Pichurin1, Amel Dudakovic1, Andre van 
Wijnen1, David Deyle2. 1Departments of Orthopedics, Mayo Clinic, United 
States, 2Department of Medical Genetics, Mayo Clinic, United States

Bone homeostasis is dependent on Vitamin C supplementation as it controls extra cellu-
lar matrix deposition by osteoblasts. Lack of Vitamin C leads to scurvy, an ancient nutritional 
disease that compromises bone integrity, and low Vitamin C serum concentrations increase 
the risk for fractures, osteoporosis and low bone mineral density. Vitamin C controls the 
activity of enzymes with ‘jumonji C’ (Jmjc) domains which demethylate histone H3 residues 
and therefore alter chromatin accessibility. The gene Hairless (Hr) has been recently shown 
to encode a histone H3 lysine 9 demethylase (H3K9me2) and mutations in the JmjC domain 
of Hr have been associated with delayed bone development during childhood. Because epi-
genetic regulation of gene expression via chromatin organization controls osteogenic lin-
eage commitment and progression, we addressed the role of Hr in bone development and 
homeostasis.We find that Hr expression is low in bone marrow derived mouse and human 
mesenchymal stem cells (BMSCs), as well as in undifferentiated MC3T3 cells. However, 
Hr is the only histone demethylase whose expression steadily increases during osteoblastic 
differentiation with maximum levels in mature osteoblasts. Loss of function analysis by 
depletion of Hr through shRNA mediated stable knock down in MC3T3-E1 osteoblasts and 
MLO-A5 osteocytes compromises differentiation, as reflected by decreased extra cellular 
matrix (ECM) deposition and mineralization, reduced ALPL activity and suppressed expres-
sion of several primary osteoblastic genes like Sp7, Sparc (osteonectin), Phex, Ibsp (bone 
sialoprotein), Ifitm5 and several members of the Wnt family. Gain-of-function analysis us-
ing CRISPR-dCas9 mediated inducible overexpression of Hr in MC3T3-E1 cells promotes 
osteoblast differentiation by increasing ECM mineralization and the mRNA expression of 
osteoblastic markers like Bglap, Phospho1 Spp1 and Dmp1. In vivo, Hr Hr/Hr mutant mice 
which carry a hypomorphic allele that reduces Hr activityc domain, show an overall smaller 
body size than their WT littermates including shorter long bones. Furthermore, Hr Hr/Hr 
mutant mice have a low bone mass phenotype as reflected by lower trabecular bone mass 
in spine, femur and tibia as well as lower cortical bone mass in femur and tibia based on 
radiography and μCT analysis. These findings are consistent with the phenotype caused by 
Hr mutations in humans that have been associated with delayed bone development.

Disclosures: Farzaneh Khani, None

MON-494
Osteoblast-specific overexpression of Gαs and Gαq/11 leads to differential 
fracture healing responses *Kathy Kyungeun Lee1, Jane Mitchell1, Marc 
Grynpas2. 1University of Toronto, Canada, 2Lunenfeld-Tanenbaum Research 
Institute, Canada

Since the discovery of mutations in G proteins in a number of skeletal disorders, G 
protein signaling has received recognition for its regulatory role in bone development. More 
recently, evidence has accumulated that the expression levels of G proteins vary within nor-
mal human populations, possibly relating to differences in bone health. To determine the in 
vivo effects of variation in G protein levels on bone growth and maintenance processes, such 
as bone turnover and remodeling, we have previously examined the skeletal phenotypes of 
two transgenic mouse lines overexpressing Gαs (Gs-Tg) and Gα11 (G11-Tg) in osteoblast 
lineage cells under the control of the 3.6-kb Col1a1 promoter. Gs-Tg mice exhibit increased 
bone turnover with a disproportionate increase in bone formation over bone resorption lead-
ing to a net increase in bone mass. However, rapid formation of woven bone and increased 
cortical porosity lead to compromised bone quality. Conversely, G11-Tg mice show an os-
teopenic phenotype with reduced bone formation and increased osteoclastogenesis, thereby 
decreasing bone strength. It still remains unclear, however, how variation in G protein sig-
naling in osteoblasts affects fracture healing. To test our hypothesis that overexpression of 
Gαs and Gα11 in osteoblasts leads to differential fracture healing responses, we induced a 
stabilized transverse osteotomy in the left tibia of wild-type, Gs-Tg or G11-Tg at 8 weeks 
of age and assessed the progression of bone healing by Micro-CT, histomorphometry, and 
quantitative gene expression analysis at 1, 2, 3, and 4 weeks post-fracture. Fractures of Gs-
Tg mice displayed enhanced callus mineralization and new woven bone formation accompa-
nied by upregulated expression of osteogenic (Col1a1, Runx2, Ocn) and osteoclastic (TRAP, 
RANKL, OPG) marker genes. However, defective remodeling of immature bone into mature 
bone was evident histologically by the persistence of the irregular morphology of woven 
bone in the remodeling phase of healing. In contrast, fractures of G11-Tg mice showed early 
initiation and acceleration of callus remodeling with high levels of osteoclast markers but no 
apparent increase in new bone formation during the time-course examined. Our results indi-
cate that osteoblast-specific overexpression of Gαs and Gα11 has distinct effects on the rate 
and extent of bone healing; therefore, G protein signaling must be tightly regulated during 
fracture healing to ensure proper bone formation and bone repair.

Disclosures: Kathy Kyungeun Lee, None

MON-495
Targeting a newly identified lncRNA and its interaction with HuR to 
promote osteogenic cells migration to bone formation surface for reversing 
established age-related osteoporosis *Dijie Li1, Chaofei Yang1, Zhihao Chen1, 
Fan Zhao1, Airong Qian1, Jin Liu2, Chao Liang2, Daogang Guan2, Shuaijian Ni2, 
Qing Ren2, Yuan Tang2, Xiaohao Wu2, Aiping Lu2, Ge Zhang2. 1Lab for Bone 
Metabolism, Key Lab for Space Biosciences and Biotechnology, School of 
Life Sciences, Northwestern Polytechnical University, Xi’an, Shaanxi 710072, 
China., China, 2Law Sau Fai Institute for Advancing Translational Medicine 
in Bone and Joint Diseases, School of Chinese Medicine, Hong Kong Baptist 
University, 999077 Hong Kong, SAR, China., Hong Kong

Long noncoding RNAs (lncRNAs) have emerged as critical players in regulating os-
teogenic differentiation during bone formation. However, the role of lncRNAs in regulating 
osteogenic cells migration remains to be elucidated. Here we identify an elevated lncRNA 
(named lnc-PMIF) in connection with reduced osteogenic cells migration and decreased 
bone formation in age-related osteoporotic mice in both genders (Fig A). Using our estab-
lished lnc-PMIF knockdown (KD) / overexpression (OE) cell lines, it was found that lnc-
PMIF suppressed osteogenic cells migration without significantly affecting either cell dif-
ferentiation or cell proliferation in vitro (Fig B). Further, in an intra-bone-marrow injection 
assay using labeled KD/OE cell lines ex vivo, it was found that overexpression of lnc-PMIF 
suppressed osteogenic cells migration to bone formation surfaces, whereas knockdown of 
lnc-PMIF promoted osteogenic cells migration to bone formation surfaces (Fig C). Towards 
mechanistic understandings, it was evidenced that lnc-PMIF could directly interact with 
HuR to inhibit Actin (Fig D). Moreover, an ortholog lncRNA of lnc-PMIF in human was also 
identified. Towards translational medicine, a cross-species functionally conserved HuR se-
quence (Peptide52) binding to mice / human lnc-PMIF was identified. Using our established 
targeted delivery system specifically approaching bone formation surface[1], it was found 
that either targeted silencing of lnc-PMIF by siRNA (Fig E) or blockading of the interaction 
between lnc-PMIF and HuR by exogenous Peptide52 supplementation (Fig F) in osteogenic 
cells, could facilitate their migration to bone formation surfaces for promoting bone forma-
tion in osteoblast-specific lnc-PMIF transgenic mice. These findings provide a new strategy 
to promote osteogenic cells migration for bone anabolic therapy to reverse established os-
teoporosis.Acknowledgement: This study was supported by the National Natural Science 
Foundation of China (NSFC31570940), the BKJ17J004, the General Research Fund spon-
sored by the Research Grants Council of Hong Kong (HKBU12101117, HKBU12114416, 
HKBU12100918 & HKBU12136616), the Young Scientists Fund sponsored by National 
Natural Science Foundation of China (NSFC81702189) and the Interdisciplinary Research 
Clusters Matching Scheme sponsored by the Research Committee of Hong Kong Baptist 
University (RC-IRCs/17-18/02).Reference:[1] Zhang G et al. Nat Med, 18(2): 2012.
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MON-496
A long noncoding RNA regulatory mechanism of osteoblast proliferation 
*MULATI MIERADILI1, Hiroyuki Inose2. 1First author, Japan, 2author, Japan

In the past decade, there has been a growing understanding of the importance of long 
noncoding RNAs (lnc RNAs) in regulating development, metabolism,and homeostasis. Os-
teoblast proliferation is an essential element in skeletal development,and bone metabolism 
and homeostasis. however, the underlying mechanism by which lncRNAs emerge in the pro-
cess of osteoblast proliferation is largely unknown.In this study,we show that colorectal neo-
plasia differentially expressed (Crnde) previously viewed as a cancer-related lncRNA,is an 
important regulator of this element through comprehensive analysis of lncRNAs expression 
during bone formation.Crnde was expressed in osteoblasts,and its expression was induced 
by parathyroid hormone. Crnde knockout mice developed a low bone mass phenotype due 
to impaired osteoblast proliferation. Overexpression of Crnde in osteoblasts promoted their 
proliferation,and conversely,deletion of Crnde expression inhibited osteoblast proliferation. 
Finally, we showed the evidence that Crnde modulates bone formation through Wnt/b-caten-
in signaling. Our data shows that lncRNA is a novel regulator of bone metabolism.

Disclosures: MULATI MIERADILI, None

MON-497
A Short Peptide within the Pigment Epithelium Derived Factor that Binds 
to the Receptor Promotes Human Mesenchymal Stem Cell Differentiation 
and Matrix Mineralization *Christopher Niyibizi1, Joyce Tombran-Tink1, Feng 
Li2. 1Penn State College of Medicine, United States, 2University of Pittsburgh, 
United States

Pigment epithelium-derived factor (PEDF) encoded by Serpinf1 is synthesized by wide 
variety of cells in fetal and adult tissues. Lack of PEDF has been shown to be the cause 
of osteogenesis imperfecta type VI whose hallmark is defective mineralization. In these 
patients, there is excessive osteoid buildup and failure to mineralize the matrix. Mechanisms 
by which PEDF regulates matrix mineralization remain undefined. We and others reported 
that PEDF promotes human mesenchymal stem cell (MSCs) differentiation and matrix min-
eralization. Reduction of serpinf1 expression in human MSCs and osteoblasts decreased lev-
els of alkaline phosphatase activity as well as reduction in matrix mineralization. Exogenous 
PEDF restored these activities suggesting that PEDF works extracellularly to promote os-
teoblastic differentiation and matrix mineralization. We also reported that PEDF suppressed 
expression of osteocyte genes indicating that this may be part of the mechanisms by which 
PEDF regulates matrix mineralization. To begin to understand mechanisms by which PEDF 
carries out its activities, we examined effect of neutralizing PEDF receptor (PEDF-R) on os-
teoblast differentiation and osteocyte protein synthesis; we also assessed effect of a 17 amino 
acid peptide within the region of PEDF that binds PEDF-R on osteoblast activity. Human 
MSCs were cultured in osteogenic medium in presence or absence of PEDF or the synthetic 
17 amino acid peptide and assessed for alkaline phosphatase activity (ALP), matrix miner-
alization by Alizarin red staining of osteogenic cultures and sclerostin synthesis. Osteocytes 
were generated by culturing osteoblasts in osteogenic medium for 6 months and were treat-
ed with PEDF or the synthetic peptide. The results showed that blocking PEDF-R using 
neutralizing antibodies diminished PEDF effect on osteocyte gene expression and protein 
synthesis. A 17 amino acid synthetic peptide equivalent to region within PEDF that binds to 

the PEDF-R increased ALP activity by MSCs in osteogenic culture (Fig. 1); increased matrix 
mineralization and reduced sclerostin synthesis similarly as PEDF. In conclusion, the data 
indicate that PEDF functions by binding to its receptor to promote osteoblast differentiation 
and matrix mineralization. The P17 peptide with affinity for the PEDF-R is sufficient to 
promote osteoblast differentiation, matrix mineralization and reduction of osteocyte gene 
expression and synthesis.

Disclosures: Christopher Niyibizi, None

MON-498
Glutaminase is necessary and sufficient for preosteoblast differentiation and 
bone formation *Deepika Sharma1, Yilin Yu1, Guoli Hu1, Courtney Karner1. 
1Department of Orthopaedic Surgery, Duke University, United States

Osteoblasts are the primary bone forming cells, responsible for producing bone ma-
trix throughout life. Osteoblast progenitors rely on glutamine metabolism to provide amino 
acids and other metabolites necessary for both proliferation and osteoblast specification. It 
is unknown if glutamine metabolism is required for osteoblast differentiation per se. The 
objective of this study is to elucidate the role of glutamine metabolism during osteoblast 
differentiation. To do this, we modulated glutaminase (GLS) expression in Sp7 express-
ing preosteoblasts using the doxycycline responsive Sp7tTA;tetoCre allele. GLS catalyzes 
the first-rate limiting step in glutamine metabolism, the deamination of glutamine to form 
glutamate. Temporal deletion of Gls in Sp7 expressing cells (Sp7Cre;Glsfl/fl) at weaning 
resulted in significantly reduced bone mass at 4 months of age. This was due to decreased 
bone formation as the mineral apposition rate (MAR) and bone formation rate (BFR) were 
reduced. Interestingly, there was no change in the mineralizing surface suggesting osteo-
blast numbers were not affected. Static histomorphometry confirmed no significant change 
in osteoblast numbers although there was a significant reduction in osteocalcin mRNA and 
protein expression in Sp7Cre;Glsfl/fl mice. Mechanistically, Sp7Cre;Glsfl/fl osteoblasts 
have reduced intracellular concentration of both glutathione (GSH) and amino acids. Col-
lectively, this results in phosphorylation of the eukaryotic translation initiation factor Eif2a 
at S51 which inhibits protein and collagen synthesis. Thus, glutamine catabolism provides 
GSH and amino acids required for terminal osteoblast differentiation and bone formation. To 
determine if stimulating glutamine metabolism promotes osteoblast differentiation and bone 
formation, we generated a doxycycline inducible Gls allele (tetoGls). Expression of Gls in-
creased glutamine uptake and catabolism and enhanced osteoblast differentiation and matrix 
mineralization in vitro. Likewise, Sp7tTA;tetoGls bones had increased osteocalcin mRNA 
and protein expression and higher MAR and BFR. Collectively, these data demonstrate that 
GLS and glutamine metabolism is required in specified osteoblasts and is both necessary and 
sufficient for terminal osteoblast differentiation and bone formation. Moreover, enhancing 
glutamine metabolism in osteoblasts may provide a therapeutic means to promote bone for-
mation and enhance bone repair in patients with low bone mass disorders.

Disclosures: Deepika Sharma, None

MON-499
Glutamine uptake through Slc7a7/y+LAT1 is required for WNT induced 
osteoblast differentiation. *Leyao Shen1, Courtney Karner1, Deepika Sharma2. 
1Department of Orthopaedic Surgery; Department of Cell Biology, United States, 
2Department of Orthopaedic Surgery, United States

Lysinuric protein intolerance (LPI) is a rare metabolic disorder caused by autosomal 
recessive mutations in the cationic amino acid transporter y+LAT1 (encoded by Slc7a7). 
LPI patients present with many clinical features including delayed skeletal maturation and 
increased bone fragility due to osteopenia and osteoporosis. How Slc7a7/y+LAT1 regulates 
bone mass in LPI patients is unknown. Likewise, whether Slc7a7/y+LAT1 acts autonomous-
ly in osteoblasts to regulate bone mass is also unknown. Osteoblasts are the principle bone 
forming cells. As such, osteoblasts have enhanced demand for amino acids in order to sustain 
the high rates of matrix synthesis and secretion associated with bone formation. The precise 
transport systems utilized by osteoblasts to meet these synthetic demands is not well under-
stood. We have recently demonstrated WNT signaling rapidly stimulates glutamine uptake 
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in osteoblast progenitors that is necessary for osteoblast differentiation and bone formation. 
The objective of this study was to identify the glutamine transporters that mediate WNT in-
duced glutamine uptake. Using the osteoblast progenitor cell line, ST2, we determined WNT 
dependent glutamine uptake occurs primarily in a sodium dependent manner characteristic 
of system y+LAT. RNAseq analysis identified Slc7a7 as being significantly induced within 
6 hours of WNT treatment. Mechanistically, WNT signals through the canonical/β-catenin 
dependent pathway to regulate Slc7a7 expression as knockdown of β-catenin or expression 
of a dominant negative TCF4 that cannot interact with β-catenin prevented Slc7a7 induction 
by WNT. Conversely, LiCl treatment was sufficient to stabilize β-catenin and induce Slc7a7 
expression similar to other known canonical WNT target genes. Targeting Slc7a7 using shR-
NA reduced basal glutamine uptake by 50% and prevented WNT induced glutamine uptake. 
Importantly, Slc7a7 knockdown prevented osteoblast differentiation and matrix mineraliza-
tion in both ST2 cells and primary calvarial osteoblasts. Finally, ectopic expression of human 
Slc7a7 was sufficient to increase glutamine uptake and enhance osteoblast differentiation 
and matrix mineralization in primary calvarial osteoblasts in vitro. Collectively, our data in-
dicate Slc7a7/y+LAT1 acts autonomously in osteoblasts to mediate WNT induced glutamine 
uptake and osteoblast differentiation. Moreover, these data indicate the clinical manifesta-
tions of osteoporosis and bone fragility in LPI patients may be the direct result of loss of 
Slc7a7/y+LAT1 function in osteoblasts.

Disclosures: Leyao Shen, None

MON-500
Activation of Mitochondrial Respiration is an Early Akt-dependent Step in 
Osteoblast Differentiation Induced by Various Osteogenic Factors *Charles 
Smith1, Roman Eliseev1. 1University of Rochester, United States

Osteoblasts (OB) originate from bone marrow stromal (a.k.a. mesenchymal stem) cells 
(BMSCs). During OB differentiation, BMSCs adapt to high energy demands by activating 
mitochondrial Oxidative Phosphorylation (OxPhos) via a yet to be identified mechanism. 
Since energy metabolism influences cell fate, it is important to comprehensively understand 
this mechanism and find ways to manipulate it for therapeutic advantages. Using a Seahorse 
XF flux analyzer to measure oxygen consumption rates (OCR) and extracellular acidification 
rates (ECAR) in real time we assessed the metabolic responses of ST2 and MC3T3 preos-
teoblast cell lines capable of osteoblast differentiation in response to osteogenic stimuli. Our 
data show that acute and significant activation of mitochondrial OCR is a common response 
to osteogenic signaling induced by either ascorbate and ?-glycerol phosphate or BMP2 or 
Wnt. We have previously reported dramatic changes in mitochondrial dynamics during OB 
differentiation, namely, their elongation and fusion into a network. Mitochondrial fusion is 
known to maximize the fidelity for OxPhos by facilitating the exchange of metabolites and 
signals. Fusion can be induced by Akt, a major metabolic sensor that is activated during 
OB differentiation. We, therefore hypothesized that Akt is a key component transducing 
signals from osteogenic mechanisms to mitochondria and investigated whether the observed 
stimulatory effect on OCR is Akt-dependent. We observed that inhibition of Akt resulted 
in a complete block of the activated OCR in response to differentiation stimuli, but did not 
impact uninduced cell OCR. Our data indicate that activation of mitochondrial respiration 
is an early Akt-dependent step in OB differentiation induced by various osteogenic factors. 
This work provides insight towards understanding the link between osteo signaling and en-
dogenous metabolism as an essential mechanism in osteogenesis.

Disclosures: Charles Smith, None

MON-501
The effect of SNP rs2887571 (located in an estrogen receptorα binding site) 
on WNT5B function in bone *Sarocha Suthon1, Susan Krum1. 1UTHSC, United 
States

Osteoporosis is a disease in which there is a loss of bone mineral density (BMD). A 
major cause of osteoporosis is estrogen deficiency; 17β-estradiol (E2) controls homeostasis 
between osteoblasts and osteoclasts in an estrogen receptor-dependent manner. The complex 
of E2-estrogen receptor alpha (ERα) binds to either estrogen response elements directly 
or to other transcription factors. In 2012, a GWAS revealed 56 loci associated with BMD 
(Estrada et al., 2012). Among all loci, only one SNP (rs2887571) showed overlap with an 
ERα binding site from ChIP-sequencing (Krum et al., 2008) and is located 45 kilobases 
upstream of WNT5B. High-throughput knockout of WNT5B slightly increased BMD in 
mice (Brommage et al., 2014) and WNT5B promoted adipogenesis in 3T3-L1 pre-adipo-
cytes (Kanazawa et al., 2005), suggesting that WNT5B is inhibitory to BMD. However, the 
relationship between SNP rs2887571 and WNT5B is unclear, as is the function of WNT5B 
in bone. We hypothesize that SNP rs2887571 alters ERα binding and regulation of WNT5B. 
This study aims to elucidate the effect of the polymorphism, SNP rs2887571, on ERα bind-
ing and WNT5B expression and WNT5B function in bone. Human osteoblasts (hOBs) were 
genotyped for SNP rs2887571 and compared to the expression of nearby genes (WNT5B, 
ERC1 and FBXL14) by qPCR. The correlation between genotypes and gene expression was 
plotted and homozygous AA had significantly higher expression than homozygous GG for 
only WNT5B. Furthermore, 10 nM E2 decreased mRNA and protein expression of WNT5B 
in hOBs, as well as ovariectomized mice showed higher WNT5B levels compared to sham 
mice by IHC. SNP rs2887571 is at a predicted NFAT motif, which is adjacent to an ERE (Fig 
1). ERα bound at the polymorphism and disassociated when treated with E2, as detected by 
ChIP-qPCR in hOBs. NFATc1 is also recruited to this locus. Transactivation assays revealed 

that E2, together with NFATc1, decreased luciferase activity in U2OS-ERα cells. Finally, 
the function of WNT5B was assessed and it did not activate the canonical WNT pathway. In 
addition, WNT5B suppressed E2-induced osteogenesis. Further studies will determine the 
molecular mechanism of ERα how it binds to SNP rs2887571 and will elucidate the different 
preference of ERα between homozygous AA and homozygous GG by using CRISPR/Cas9 
technique to create both genotypes in an otherwise isogenic cell line. Together, these data 
reveal the importance of SNP rs2887571 on bone regulation and function of WNT5B.

Disclosures: Sarocha Suthon, None

MON-502
Increased bone mass in female mice lacking mitofusin-2 (Mfn2) in 
osteoprogenitors *Allahdad Zarei1, Anna Ballard1, Deborah J. Veis1. 1Division 
of Bone and Mineral Diseases, Washington University School of Medicine, 
United States

Mitochondrial transmembrane GTPase Mfn2 is involved in the fusion of mitochon-
dria to one another and to the endoplasmic reticulum, as well as initiation of mitochondrial 
autophagy (mitophagy), affecting diverse functions such as oxidative phosphorylation/ATP 
generation, Ca2+ fluxes, and ROS production. The role of mitochondrial functions in bone 
formation remains controversial, with some data indicating a predominance of glycolysis, 
and others oxidative phosphorylation, with some dependence on maturation stage. During 
differentiation of bone marrow stromal cells (BMSCs) into osteoblasts (OBs), mitochondrial 
copy number as well as Mfn2 expression increases. To investigate the role of Mfn2 in the os-
teolineage, we crossed mice bearing floxed Mfn2 alleles and Prx-cre to generate conditional 
knock outs (cKO). In vivo, cKO females (F-cKO), but not males, have increased cortical 
thickness at 8 and 18 weeks (p<0.05, n=12) and significantly higher trabecular bone mass 
(BV/TV) at 8 weeks (n=12, p<0.05) compared to wild-type females (F-WT) mice, by ex 
vivo microCT. Serum P1NP, but not CTX, was elevated in F-cKO at 18 weeks, suggesting 
increased OB activity. To provide an anabolic challenge, right tibiae of F-cKO and F-WT 
were subjected to tibial compression for 5 days. With loading, F-cKO showed significantly 
more bone formation and mineralizing surface than F-WT, with no difference in mineral ap-
position. To address how Mfn2 deficiency affects OB differentiation, BMSCs from both WT 
and cKO mice were cultured in osteogenic media (OSM) containing ß-glycerophosphate and 
ascorbic acid. F-cKO BMSCs showed significantly higher expression of osx transcription 
factor as well as osteoblastic markers such as alp, opn and ocn over 8 days of culture in OSM 
and showed higher nodule formation and higher calcium deposition at 21 days. F-cKO BM-
SCs cultured in OSM for 0-7 days had significantly higher basal oxygen consumption rate, 
ATP-linked respiration and maximal respiration capacity compared to F-WT BMSCs. Inter-
estingly, acidification of media in osteogenic conditions occurred beginning at 17 days in 
OSM in F-cKO, pointing to a switch from enhanced oxidative phosphorylation to enhanced 
glycolysis in the absence of Mfn2. Thus, the net effect of Mfn2-mediated mitochondrial dy-
namics in the OB lineage favors bone formation, in vivo and in vitro. However, the specific 
effects on OB cellular metabolism appear to be stage-specific.

Disclosures: Allahdad Zarei, None

MON-503
Canonical Notch signaling intersects with Runx2 to promote human 
osteoblast differentiation *Kurt D. Hankenson1, Yadav Wagley1. 1University of 
Michigan, United States

Studies from our laboratory have shown that human mesenchymal stem cells (hMSCs) 
undergo osteoblastic differentiation in response to immobilized Jagged-1 and that intraop-
erative delivery of Jagged-1 in collagen scaffolds promotes craniofacial (calvarial) and ap-
pendicular (femoral) bone repair. Yet, the mechanistic basis for the osteoanabolic ability of 
Jagged-1 remains elusive. In order to determine if classical osteoblastic transcription factors 
such as RUNX2 and SP7 are modulated by Jagged-1 in hMSCs, total cell lysate were pre-
pared each day for up to 4 days post-Jagged-1 exposure and protein level changes in RUNX2 
and SP7 determined. Surprisingly, expression of both RUNX2 and SP7 proteins remained 
unchanged in Jagged-1 stimulated cells. Next, we asked whether RUNX2 was required for 
Jagged-1 mediated osteogenesis. We used RNA interference to target RUNX2 and RBPJ, 
the DNA-binding component of the transcription complex regulated by canonical Notch 
signaling. Histochemical alkaline phosphatase staining (ALP) and alizarin red staining con-
firmed that Jagged-1 induced osteoblast differentiation in cells lacking either RUNX2 or 
RBPJ is impaired. However, RUNX2 silencing did not affect canonical Notch signaling, 
as the canonical Notch target gene HEY1 was unchanged, and the expression of HES1, 
another canonical Notch target gene, was further increased. In further experiments, we ex-
amined the effect of Notch signaling abrogation using pharmacological gamma secretase 
inhibitor (DAPT) and RNA interference using RBPJ siRNA in classical bone morphogenetic 
protein-2 (BMP-2) mediated human osteoblast differentiation. Interestingly, both Notch in-
hibition approaches completely abolished BMP-2 mediated osteoblastic differentiation as 
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demonstrated by lack of histochemical ALP staining and extracellular calcium deposition. 
Quite interestingly though, Notch inhibition had no impact on the expression of canonical 
BMP/SMAD target gene ID1. Collectively, these results highlight a critical role of Notch 
activation for osteogenic signal integration during osteoblastic lineage commitment of hM-
SCs, and helps to explain the molecular basis of human skeletal abnormalities such as those 
observed in Alagille patients that harbor inactivating Jagged-1 mutations. Intact canonical 
Notch signaling is required for osteoblast differentiation of hMSC, and similarly, RUNX2 is 
required for Jagged-1 mediated osteoblastogenesis. We predict that RUNX2 and canonical 
Notch signaling may interact directly to regulate the expression of key osteoblast associated 
genes.

Disclosures: Kurt D. Hankenson, None

MON-541
Osteoprotective Neuropilin-1 (Nrp-1) Signaling in Immunosuppressive 
Regulatory T cells (TREG) is a Potential Target of Orthopedic Particle-
induced Inflammatory Osteolysis *Timothy (Hung-Po) Chen1, Manoj Arra1, 
Gabriel Mbalaviele1, Gaurav Swarnkar1, Yousef Abu-Amer1. 1Washington 
University School of Medicine, United States

Polymethylmethacrylate (PMMA) particles directly target osteoclast precursors (OCPs 
e.g. macrophages) and activate NF-κB pathway leading to osteolysis. It is further evident 
that immune cells, primarily T lymphocytes and dendritic cells are the first responders en-
countering orthopedic particles, yet the underlying mechanism of this response is unclear. 
TREG, which express the transcription factor Foxp3, are the chief immune-suppressive 
cells. Using an intratibial injection model, we show that PMMA particles affect T cells in 
either direct or indirect manner. Notably, we found that PMMA particles induce TREG in-
stability evident by reduced number of Foxp3+ TREG and reduced expression of Foxp3 
protein in the same cell population. This phenomenon occurred both locally (bone marrow) 
and systemically (spleen, blood and lymph nodes). Importantly, while intratibial injection of 
PMMA initiated an acute and transient innate immune and inflammatory response evidenced 
by the elevated myelopoiesis and NF-κB reporter activity, the negative impact on TREG 
by PMMA remained persistent one week after injection. We further showed that PMMA 
enhanced TH17 response at the expense of other T effector cells (Teff), particularly TH1. To 
combat osteoclastogenesis exacerbated by PMMA particles, TREG required direct cell-cell 
interaction with OCPs. Interestingly, the anti-osteoclastogenic property of TREG was only 
partially hindered by PMMA. Mechanistically, gene expression analysis of both in vivo 
and ex vivo PMMA-encountered TREG indicated that PMMA negatively regulated Nrp-1/
Foxo3a axis to induce TREG instability, to dampen TREG activity and to promote pheno-
typic switch from TREG to TH17. While lentiviral CRISPR/Cas9-mediated gene disruption 
of Nrp-1 severely compromised the anti-osteoclastogenic function of in in vitro expanded 
TREG, retroviral mediated force expression of Nrp-1 stabilized TREG upon inflammatory 
challenges such as PMMA particles. Taken together, both myeloid and lymphoid cells con-
tribute to PMMA-induced inflammatory osteolysis. The previously underappreciated impact 
of PMMA on lymphoid cells may represent one of the confounding mechanisms that con-
tribute to prolonging disease progression of aseptic loosening at joints.

Disclosures: Timothy (Hung-Po) Chen, None

MON-542
Impact on the clinical and osteoclastic phenotypes of a rare variant in the 
DOCK6 gene in familial forms of Paget’s disease linked to the p. Pro392Leu 
mutation in the SQSTM1 gene. *Mariam Dessay1, Emile Couture1, Edith 
Gagnon1, Laetitia Michou2, Jacque P.Brown3. 1Centre de recherche CHU de 
Québec-Université Laval, Quebec (Quebec) Canada , Canada, 21 Centre de 
recherche CHU de Québec-Université Laval, Quebec (Quebec) Canada. 2 
Departement de médecine, Université Laval, Quebec (Quebec) Canada. 3 
Departement de rhumatologie, CHU de Québec-Université Laval, Quebec 
(Quebec) Canada, Canada, 31 Centre de recherche CHU de Québec-Université 
Laval, Quebec (Quebec) Canada. 2 Departement de médecine, Université Laval, 
Quebec (Quebec) Canada, Canada

OBJECTIVE: Paget’s disease of bone (PDB) is characterized by increased bone re-
modeling. Genetic and environmental factors are involved in its pathogenesis. The mutation 
p.Pro392Leu in the SQSTM1 gene is the most frequently reported in 46% of familial forms. 
A whole exome sequencing in two families in which PDB patients with or without the p. Pro-
392Leu mutation coexisted, allowed us to identify the rare p. Val45Ile variant in the DOCK6 
gene. This gene encodes for guanine nucleotide exchange factor protein (GEF). GEF ac-
tivates GTPases proteins involved in the osteoclast differentiation, function and survival. 
This study aimed at determining the impact on the clinical and cellular phenotypes of this 
new variant and its modifier effect on p.Pro392Leu mutation.METHODS: At baseline, we 
collected clinical characteristics such as age at diagnostic, total serum alkaline phosphatase 
(tALPs expressed as the number of time the midpoint of normal range) and number of af-
fected bones in 14 patients carrying p. Pro392Leu and/or p.Val45Ile variant in two families. 
Osteoclastogenesis, number of nuclei per osteoclast and bone resorption) were evaluated by 
in vitro differentiation of monocytes from peripheral blood to mature osteoclasts, in 11 PDB 
patients with each or both variants, 1 without variant and 8 healthy controls. Statistical anal-
yses relied on ANOVA.RESULTS: The mean age at diagnosis was significantly higher in 

patients with p.Val45Ile compared to those carrying p.Pro392Leu and both variants (67 years 
vs 44.3 and 58.3, P = 0.03). The mean number of affected bones was lower with p.Val45Ile 
than in presence of p.Pro392Leu and both variants (2.25 vs 8.33 and 6.25, NS), and tALPs 
were also lower (1.23 vs 9.32 and 2.75, NS, respectively). After 21 days with RANKL and 
hMCSF, the mean number of nuclei per osteoclast was significantly higher in patients with 
each variants compared to controls (10.7 and 11.3 vs. 5.9; P=0.02 and P<0.0001 respec-
tively) (Table 1).CONCLUSION: PDB seems to be less extensive and the age at diagnosis 
was older in patients carrying p.Val45Ile variant than those carrying both variant and even 
more in those carrying p. Pro392Leu in SQSTM1 gene. This p.Val45Ile variant in DOCK6 
gene may attenuate the severity of the clinical phenotype caused by SQSTM1 mutation. The 
impact of p.Val45Ile variant on the number of nuclei per osteoclast appears similar to that 
observed with the p.Pro392Leu mutation.

Disclosures: Mariam Dessay, None

MON-543
The role of NLRP12 attenuating apical periodontitis development *Thaise 
Mayumi Taira1, Léa Assed Bezerra Silva1, Vilma Lima2, Tarcília Aparecida 
Silva3, Fernando Queiroz Cunha4, Sandra Yasuyo Fukada5. 1School of Dentistry 
of Ribeirão Preto, Brazil, 2University of Ceará, Brazil, 3Federal University of 
Minas Gerais, Brazil, 4School of Medicine of Ribeirão Preto, Brazil, 5School of 
Pharmaceutical Sciences of Ribeirão Preto, Brazil

The dental pulp consists of a connective tissue and cells distributed in the sterile pulp 
chamber and root canals. The exposure of the dental pulp to polymicrobial infection initiate 
a host defence response that, once reach the root apex will result in the formation of api-
cal periodontitis and alveolar bone destruction. The Nod-Like Receptor 12 (NLRP12) is an 
atypical intracellular sensor of the NLR family involved in the negative regulation of several 
inflammatory conditions and also osteoclastogenesis. However, the role of NLRP12 in the 
regulation of immune response and bone loss induced by bacterial infection remains unclear. 
In this study, we comparatively investigated the development of apical periodontitis in WT 
and NLRP12 knockout (NLRP12-/-) mice. We found that NLRP12-/- mice are highly sus-
ceptible to apical periodontitis as micro-CT and histological analysis showed an increased 
lesion size in NLRP12-/- mice compared to WT mice. Moreover, the apical periodontitis 
induced by bacterial infection in NLRP12-/- was associated with an elevated infiltration 
of neutrophils and macrophages and a more severe alveolar bone destruction. Periapical 
tissues of NLRP12-/- mice showed an intense inflammatory response evidenced by a high-
er expression of Il1b, Il6 and Tnfa and the osteoclastogenic markers (Rankl and Acp5). 
Consistent with this, NLRP12-/- mice showed increased number of TRAP-positive cells 
lining the apical periodontitis site, which was associated with augmented expression of the 
osteoclast activation marker genes, Ctsk and Mmp9. To elucidate the mechanism by which 
NLRP12 activation inhibits bone loss, we investigated the effect of NLRP12 deficiency on 
osteoclastogenesis in vitro. NLRP12 deficient pre-osteoclasts stimulated by RANKL ex-
hibited a decreased IκB-α expression, which was associated with an increased expression 
of phosphorylated p65. Similarly, increased IkB-a degradation was observed in the periapi-
cal tissue of NLRP12-/- mice. Furthermore, our in vitro study showed that pre-osteoclasts 
from NLRP12-/- mice stimulated by RANKL exhibited a higher number of differentiated 
osteoclasts compared with WT, which was synergistically amplified by IL-1β and TNF-α 
(mimicking an inflammatory periapical milieu). In conclusion, our data show that NLRP12 
plays an essential role in the development of apical periodontitis, controlling both inflam-
matory response and osteoclasts formation by a mechanism that involves suppression of the 
NF-kB pathway.

Disclosures: Thaise Mayumi Taira, None
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MON-544
Acyloxyacyl Hydrolase (Aoah)-deficiency promotes osteoclast function and 
bone resorption *Dun Hong1, Zhiyan Li1, Xu Cheng1, Xiaoting Song1. 1Taizhou 
Hospital Affiliated to Wenzhou Medical University, China

Purpose: Acyloxyacyl Hydrolase (Aoah) is a lipase that inactivated lipopolysaccha-
ride (LPS) and regulates immune inflammatory responses. Aoah is well known for reducing 
LPS-induced acute lung injury and hepatosplenomegaly. Our preliminary data showed that 
Aoah was highly expressed in mouse spleen and bone. In addition, Aoah mRNA and protein 
were significantly increased during osteoclast and osteoblast differentiation. However, the 
role of Aoah in bone metabolism is not clear.Methods: We created Aoah knockout mice 
(Aoah-/- mice) and their bone mass, bone tissue morphology parameters, bone formation 
parameters, and osteogenic and osteoclast-related gene expression were analyzed. The bone 
marrow-derived mononuclear macrophages (BMMs) and bone marrow-derived mesenchy-
mal stem cells (BMCs) from Aoah+/+ and Aoah-/- mice were isolated and cultured and their 
osteoclast and osteoblast differentiation abilities were measured. Additionally, we investi-
gated TLR4/NF-KB signaling pathway during osteoclast differentiation using qPCR and 
Western blotting.Results: Our results showed that the BMD, BV/TV, Tb.N, Tb.Sp of Aoah-
/- mice was significantly lower than that of Aoah+/+ mice. Aoah-/- mice has meaningfully 
less bone mass and higher rate of bone resorption than Aoah+/+ mice. The osteoclast related 
marker genes CTR, DC-STAMP and ACP5 were significantly increased in forearm bones of 
Aoah-/- mice than those of Aoah+/+ mice. However, osteoblast related marker genes were 
not significantly changed. Aoah-/- BMMs demonstrated reduced osteoclast differentiation 
and resorption, but Aoah depletion did not affect MSCs-induced osteoblast differentiation 
and bone formation. Finally, we found that the TLR4 and NFATC1 genes and NF-κB sig-
naling pathway activation were significantly elevated in Aoah-/-osteoclasts than Aoah+/+ 
osteoclasts.Conclusion: Our findings suggests Aoah depletion in osteoclasts promotes osteo-
clast function and bone resorption and TLR4 signaling pathway may play a part in related 
mechanism.Keyword: Aoah; Bone resorption; Osteoclast differentiation

Disclosures: Dun Hong, None

MON-546
MEP50 Suppresses Osteoclast Differentiation Which Effect is Released 
Through Direct Interaction with the Osteoclast Transcription Factor 
C/EBPα *Joel Jules1, Wei Chen2, Yi-Ping Li2. 1University of Alabama at 
Birmingham and The Edward Via College of Osteopathic Medicine, Auburn 
Campus, Auburn, AL, United States, 2University of Alabama at Birmingham, 
United States

Protein arginine methylation is critical for various biological processes. Methylosome 
protein 50 (Mep50) is a partner of protein arginine methyltransferase 5 (Prmt5), a major en-
zyme capable of symmetric arginine demethylation to regulate cell differentiation. Abnormal 
activity of the Prmt5-Mep50 complex is reported in many cancers and inflammatory states. 
Indeed, Prmt5 was reported to be upregulated during osteoclastogenesis and promoted os-
teoclast (OC) differentiation in inflammatory bone loss. However, the role of Mep50 in OC 
remains elusive. Unlike Prmt5 which is upregulated by the receptor activator of NF-kB 
ligand during osteoclastogenesis, we found that Mep50 is downregulated during osteoclas-
togenesis. In dissecting the role of Mep50 in osteoclastogenesis, we showed that Mep50 
RNAi-mediated gene silencing significantly promotes OC differentiation and retroviral-me-
diated gene overexpression significantly inhibits OC differentiation. Mechanistically, while 
Mep50 silencing upregulates the expressions of the OC genes encoding the nuclear factor 
of activated T-cells, C1 (Nfatc1), cathepsin K (Ctsk), and tartrate-resistant acid phosphatase 
(Trap), Mep50 overexpression attenuates OC gene expression. Nonetheless, our gene silenc-
ing and overexpression studies demonstrated that Mep50 is dispensable to OC maturation 
through analyses of actin ring formation and OC size as well as OC function. We have 
recently reported that the transcription factor CCAAT/enhancer binding protein-alpha (C/
ebpα) is not only drastically upregulated during osteoclastogenesis but is also critical for OC 
formation and activity. Consistent with their inversed roles in osteoclastogenesis, we showed 
that C/ebpα directly interacts with Mep50 in OC precursors, and co-expression of C/ebpα 
and Mep50 in precursor cells release the inhibitory effect of Mep50 on OC differentiation. 
Furthermore, whereas Mep50 alone abrogates the expressions of Nfatc1, Ctsk, and Trap, C/
ebpα removes the inhibitory break of Mep50 on OC gene expression. Given the role of the 
Prmt5-Mep50 complex in mediating DNA demethylation to regulate cellular differentiation, 
our data suggest that Prmt5 may not function though Mep50 during OC differentiation. Col-
lectively, our data indicate that Mep50 is an inhibitor of OC differentiation but is dispensable 
to OC maturity and activity, and C/ebpα can regulate osteoclastogenesis through direct inter-
action with Mep50 to release the inhibitory break on osteoclastogenesis.

Disclosures: Joel Jules, None

MON-547
USP34 Controls Osteoclast Differentiation by Regulating NF-κB Signaling 
*Qiwen Li1, Mengyuan Wang1, Yuchen Guo1, Weiqing Liu1, Quan Yuan1. 1State 
Key Laboratory of Oral Diseases, West China Hospital of Stomatology, Sichuan 
University, China

Skeletal development and homeostasis are tightly regulated by multiple mechanisms, 
including ubiquitin-dependent protein degradation system. Our previous study has identified 
the ubiquitin-specific protease 34 (USP34) as a positive regulator of osteogenesis by stabi-
lizing Smad1 and RUNX2 in mesenchymal stem cells. However, as bone remodeling is a 
coordinated process characterized by active bone formation and bone resorption, whether 
and how USP34 regulates osteoclast function requires further clarification. Here we show 
that knockdown of USP34 using small interfering RNA promoted osteoclast differentiation 
of RAW264.7 cells. Conditional knockout of Usp34 in bone marrow-derived macrophages 
(BMMs) using LysM-Cre or in osteoclasts using Ctsk-Cre led to low bone mass and in-
creased TRAP+ cells compared to Usp34fl/fl control littermates. RANKL-induced osteo-
clast differentiation and activity, as well as osteoclast mediated bone resorption of Usp34-de-
ficient BMMs were enhanced in vitro. Consistently, co-culturing of BMMs and calvarial 
osteoblasts derived from LysM-Cre;Usp34fl/fl mice led to an increased osteoclast number 
and larger osteoclast size. To uncover the molecular mechanism of USP34 regulation on 
osteoclast differentiation and activity, we performed RNA-sequencing and identified NF-
κB signaling pathway was highly upregulated in Usp34-deficient BMMs. Luciferase assay 
further confirmed the enhanced NF-κB activation in USP34-knockdown RAW264.7 cells. In 
addition, western blot and co-immunoprecipitation test demonstrated that USP34 restrained 
RANK/RANKL-induced NF-κB signaling in osteoclasts by deubiquitinating and stabilizing 
IκBα, which led to subsequent inhibition of RelA and NFATc1 activity. Overexpression of 
IκBα in Usp34-deficient BMMs suppressed osteoclast hyperfunction in vitro. In summary, 
our results demonstrate that USP34 negatively regulates osteoclastogenesis. USP34 might 
serve as a prospective therapeutic target for loss-of-bone disease considering its anabolic 
and antiresorptive effects.

Disclosures: Qiwen Li, None

MON-548
DAG levels differentially modulate osteoclast versus macrophage functions 
*Sahil Mahajan1, Roberta Faccio1. 1Department of Orthopaedic Surgery, 
Washington University, United States

Osteoclasts (OC) derive from monocytic-macrophage lineage cells, with whom they 
share signaling pathways downstream of the CSF-1 receptor, c-Fms. Deletion of CSF-1 or 
inactivation of c-Fms downstream molecules, such as Plcγ2, inhibit macrophage develop-
ment and activation as well as block OC differentiation and bone resorption. Plcγ2 converts 
PIP2 into DAG and IP3/calcium. We and others have demonstrated that both macrophages 
and OCs require Plcγ2-dependent calcium signaling to produce pro-inflammatory cytokines 
and form osteolytic bone lesions, respectively, in models of inflammatory arthritis. Because 
DAG is a small molecule, in order to study DAG signaling in macrophages and OCs we 
turned to Dgkζ, a kinase highly expressed in these populations, converting DAG into PA. 
Thus, Dgkζ loss leads to accumulation of DAG in the targeted cells. In basal conditions 
Dgkζ-/- mice have reduced bone mass due to increased OC numbers, demonstrating that 
DAG signaling is required for OC formation. In arthritic diseases, OC-mediated bone loss is 
driven by abnormally activated immune cells. Because macrophages and OCs share similar 
requirements for calcium signaling, we hypothesized that macrophages would also be depen-
dent on DAG for their activation and Dgkζ-/- mice have increased susceptibility to inflam-
mation. To our surprise, Dgkζ-/- mice are protected from streptococcus cell wall-induced 
arthritis, showing reduced paw swelling and protection from cartilage destruction compared 
to WT mice. Histological and RT-PCR analyses reveal presence of inflammatory infiltrates, 
but reduced IL-6, TNFα and IL-1β levels compared to WT. Impaired monocyte/macrophage 
production of TNFα, IL-1β and IL-6 is also observed in an in vivo model of cytokine storm 
syndrome, a fatal condition observed in chronic rheumatic conditions in children, induced by 
repetitive TLR9 ligand injections. Mechanistically, Dgkζ-/- macrophages show downregu-
lation of M1 pro-inflammatory markers, TNFα, iNOS and CCL5, and decreased STAT1 and 
STAT3 phosphorylation compared to WT cells. In summary, while Plcγ2/calcium pathway 
is required for acquisition of an M1 macrophage phenotype and osteoclastogenesis, Plcγ2/
DAG axis drives osteoclastogenesis but suppresses macrophage-mediated inflammation in 
arthritic conditions. Despite originating from the same precursor population and being de-
pendent on Plcγ2 for their activation, these results suggest that DAG levels differentially 
modulate the OC versus the macrophage fate.

Disclosures: Sahil Mahajan, None
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Histochemical evidence of the presence of osteoclast-like cells in Rankl-/- 
mice *Yukina Miyamoto Takasaki1, Miki Abe2, Norio Amizuka2, Tomoka 
Hasegawa2, Nobuyuki Udagawa3. 1Dept. of Devl. Biol of Hard Tissue, Grad. Sch. 
Of Dent. Med. Hokkaido Univ, Japan, 2Dept. of Devl. Biol of Hard Tissue, Grad. 
Sch. Of Dent. Med. Hokkaido Univ., Japan, 3Dept. of Oral Biochem. Matumoto 
Dent. Univ., Japan

Objective: Osteoclasts are well known to originate from common precursors with 
monocyte/macrophage lineages. Rankl-/- mice, which are homozygous for gene depletion 
of receptor activator of nuclear factor-κB ligand (Rankl), are osteopetrotic due to osteoclast 
deficiency. In the cascade of osteoclastic differentiation, although RANKL and c-fos seem 
to be two essential factors, RANKL appears to play a pivotal role in osteoclastogenesis 
downstream to the c-fos function. Therefore, this study was aimed to examine the histo-
logical features of the cells committed to the osteoclast lineage in Rankl-/- mice.Mate-
rials and Methods: Ten- and twenty five-week-old Rankl-/- and c-fos-/- mice were fixed 
with paraformaldehyde solution, and their femora and tibiae were processed for paraffin 
embedding or epoxy resin embedding before light microscopic and transmission electron 
microscopic (TEM) observation. Immunohistochemistry for vacuolar type H+-ATPase, 
Mac2, cathepsin K, MMP-9, F4/80, MA1, alkaline phosphatase (ALP), and EphB4/eph-
rinB2 known as one of coupling factors of osteoblasts and osteoclasts, as well as TRAP en-
zyme histochemistry were examined on paraffin sections.Results and Discussion: Although 
c-fos-/- mice demonstrated markedly reduced numbers of ALP-immunoreactive osteoblasts, 
Rankl-/- mice showed several ALP-immunopositive osteoblasts on the bone surface. Ad-
jacent to the ALP-reactive osteoblasts of Rankl-/- mice, there were osteoclast-like giant 
cells showing vacuolar H+-ATPase and Mac2; however, the cells showed neither osteoclast 
markers (TRAP, cathepsin K, and MMP-9) nor macrophage makers (F4/80 and MA1). Eph-
rinB2-positive osteoclast-like giant cells and EphB4-reactive osteoblasts were seen proximal 
to the bone surface, suggesting that these osteoclast-like giant cells affect the osteoblastic 
activities. TEM observation revealed that the osteoclast-like giant cells possessed several 
mitochondria, vacuoles, and clear zone-like structures but did not have the typical ruffled 
border in Rankl-/- mice. Interestingly, the osteoclast-like giant cells seemed to incorporate 
cartilaginous materials. Taken together, osteoclast-like giant cells observed in Rankl-/- mice 
may be partially differentiated cells committed to the osteoclast lineage, i.e., they possess 
the resorbing ability of mineralized matrices but have not yet acquired the RANKL signaling 
during the osteoclastic differentiation.

Disclosures: Yukina Miyamoto Takasaki, None

MON-550
Proteolysis of M-CSF receptor promotes the differentiation of osteoclasts 
and arthritic bone erosion *Sehwan Mun1, Seyeon Bae1, Ye Ji Lee1, Haemin 
Kim1, Peter Park1, Kaichi Kaneko1, Takayuki Fujii1, George Kalliolias1, Chitra 
Dahia1, Kyung-Hyun Park-Min1. 1Hospital for Special Surgery , United States

As a clinical hallmark of rheumatoid arthritis (RA), bone erosion is a critically import-
ant feature in the diagnosis of RA. The pathogenesis of bone erosion is led by osteoclasts, 
bone-resorbing cells found at sites of structural damage in inflammatory arthritis. However, 
knowledge of the molecular mechanisms that underlie the pathogenesis of focal bone ero-
sion in RA remains incomplete. A key surface receptor in myeloid cells, c-FMS transduces 
essential signals for the survival, differentiation, and function of monocytes/macrophages 
and osteoclasts upon the binding of M-CSF to c-FMS. Deregulated c-FMS signaling con-
tributes to the development of pathological inflammation. The inhibition of c-FMS mediated 
signaling ameliorates inflammation in chronic inflammatory diseases such as RA. Although 
the role of c-FMS-mediated signaling has been extensively studied, its precise function and 
mechanism in pathological bone erosion have not been fully elucidated. In this study, we 
identify the previously unrecognized role of c-FMS proteolysis in osteoclastogenesis and 
bone resorption. RA synovial fluids contain increased levels of c-FMS secreted by TACE 
(TNF-α-converting enzyme)-mediated ectodomain shedding. On the other hand, synovial 
CD14+ osteoclast precursor cells (OCPs) express high levels of c-FMS intracellular frag-
ments (FICDs) generated by sequential cleavages with TACE, γ-secretase, and calpain 1. 
The TACE cleavage-resistant form of c-FMS is unable to generate FICDs or promote os-
teoclast-mediated bone resorption; TACE deficiency in the myeloid osteoclast lineage sup-
presses osteoclastogenesis, protecting mice from arthritic bone erosion. Accordingly, the 
overexpression of FICD promotes, and rescues impaired, osteoclastogenesis in TACE-de-
ficient OCPs. Mechanistically, the ectopic expression of FICD enhances osteoclastogenesis 
by increasing RANK expression, RANKL signaling, and NFATc1 expression. Our results 
reveal a novel mechanism governing c-FMS proteolysis and the significant roles of c-FMS 
proteolysis and FICDs in osteoclastogenesis and arthritic bone erosion. Our study provides 
a better understanding of the diverse roles of FICD and will advance our knowledge of 
osteoclast biology and pathological bone erosion. Moreover, the mechanism for regulation 
of c-FMS proteolysis may serve as potential therapeutic targets for the treatment of patho-
logical bone resorption.

Disclosures: Sehwan Mun, None

MON-551
OFS, Novel Sentinel Imaging Probes for Early Diagnosis of Periodontitis 
*Hiroko Okawa1, Shota Homma1, Ichiro Nishimura1, Akishige Hokugo2, Lixin 
Wang2, Daniel Khalil 2, Reza Jarrahy2, Eric Richard 3, Yiying Zheng 3, Boris 
Kashemirov 3, Charles McKenna 3. 1Weintraub Center for Reconstructive 
Biotechnology, UCLA School of Dentistry, United States, 2Regenerative 
Bioengineering and Repair Laboratory, Department of Surgery, David Geffen 
School of Medicine at UCLA, United States, 3Department of Chemistry, Dornsife 
College of Letters, Arts and Sciences, USC, United States

Periodontitis is a common chronic inflammatory disease worldwide. In the U.S., prev-
alence in adults is 47%. In adults 65 and older, prevalence increases to >70%. Although 
periodontitis advances insidiously and asymptomatically permanent periodontal destruction, 
including alveolar bone loss, eventually occurs in the absence of suitable treatment. There-
fore, early diagnosis and monitoring during periodontitis therapy are highly desirable to 
prevent permanent damage of alveolar bone. Current clinical diagnosis procedures, includ-
ing periodontal probing and radiographic examination, do not satisfy the requirements for 
early detection. Thus, a rapid and convenient procedure for early diagnosis and monitoring 
of periodontitis is urgently needed. Osteoclasts on the bone surface release hydrogen ions 
and cathepsin K (CTSK). CTSK is almost exclusively secreted by osteoclasts and has an 
optimal enzymatic activity at low pH for collagenolysis. Postulating that in situdetection of 
CTSK activity would allow identification of early stage periodontitis-induced osteolysis, we 
have synthesized OFS, a fluorescent dye linked to Förster resonance energy transfer (FRET )
quencher through a CTSK peptide substrate and decorated with a bisphosphonate (BP) moi-
ety for bone-specific localization.To examine early diagnosis of periodontitis by OFS, we 
used a ligature-induced mouse periodontitis model. After placement of a silk ligature around 
the maxillary left first molar, OFS was injected systemically one day prior to euthanasia after 
various experimental periods (1, 3, and 7 days). In an additional group, the ligature was re-
moved at 7 days and the mouse was euthanized at 14 days, one day after OFS injection. The 
maxilla specimens were imaged with the IVIS Lumina II. Molar ligature and gingival tissue 
was harvested for 16S microbiome analysis and inflammation-related gene expression, re-
spectively. Micro CT imaging was done and periodontal bone loss height was measured as 
the distance from the cementoenamel junction to the alveolar bone crest. Fluorescence at the 
left molar significantly increased at day 1 (p<0.01), 3 (p<0.001), and 7 (P<0.05) compared 
to the control. Significant periodontal bone loss was detected at day 7. IL-17A, IL-6, and 
RANKL genes were significantly expressed at days 3 and 7. OFS appears to have potential 
as a novel detection system of early osteolysis activity induced by periodontitis.

Disclosures: Hiroko Okawa, None

MON-552
Lycorine protects mice from inflammatory bone loss via decreasing 
autophagy *Hyun-Jung Park1, Hye-Seon Choi1. 1University of Ulsan, Republic 
of Korea

Lycorine, a plant alkaloid extracted from the Amaryllidaceae plant family, has been 
demonstrated to be anti-inflammatory and to inhibit autophagy as well as protect from ova-
riectomy-induced bone loss. Lipopolysaccharide (LPS) induces inflammatory bone loss by 
inducing autophagy. We hypothesized that lycorine may attenuate inflammatory bone loss by 
inhibition of autophagy. Intraperitoneal injection of lycorine into LPS-treated mice increased 
bone mass and bone density. In vivo TRAP staining revealed that lycorine decreased number 
and surface of osteoclast (OC) which were increased by LPS, suggesting that OC is respon-
sible for protective effect of lycorine against LPS-induced bone loss. Our data suggest that 
lycorine may have a therapeutic potential against inflammatory bone loss through acting as 
an autophagy inhibitor.

Disclosures: Hyun-Jung Park, None

MON-553
Staphylococcus aureus Infects Osteoclasts and Replicates Intracellularly 
*Philip Roper1, Jennifer Krauss1, Anna Ballard1, Deborah Veis1. 1Washington 
University School of Medicine, United States

Osteomyelitis (OM), the bacterial infection of bone tissue, severely perturbs bone struc-
ture. The majority of OM is caused by Staphylococcus (S.) aureus, and even with proper 
treatment, OM has a high rate of recurrence and chronicity. While S. aureus has been shown 
to infect osteoblasts, persist there, and promote the release of pro-osteoclastogenic cyto-
kines, it remains unclear whether osteoclasts (OCs) are also a target of intracellular infection. 
In this study, we examined the interaction between S. aureus and OCs. To test whether S. 
aureus could infect OCs in vivo, we injected GFP-expressing USA300 S. aureus subcutane-
ously over the periosteum of calvaria in TRAP-tdTomato OC reporter mice and visualized 
GFP+ S. aureus residing within OCs by confocal microscopy. We also found GFP+ S. aureus 
within OCs grown on bone slices and infected in vitro. Next, we employed an antibiotic sur-
vival assay during OC differentiation from bone marrow macrophages (BMMs) and found 
that the intracellular burden of S. aureus was increased at 18 hours post infection (hpi) in 
cells exposed to RANKL for at least 2 days (D2) compared to 1.5 hpi. Additionally, dividing 
bacteria were seen on transmission electron microscopy in OCs. In contrast, undifferentiated 
BMMs (D0) had fewer internal bacteria at 18 hpi. BMMs treated with interferon-γ also had 
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fewer internal bacteria at 18 hpi compared to 1.5 hpi, whereas the internal bacterial load 
in BMMs treated with IL-4 was unchanged. Interestingly, flow cytometry of D2 BMMs 
infected with GFP+ bacteria showed a wide range of fluorescence. At 18 hpi, some cells 
maintained a bacterial load similar to 2 hpi, while others increased 100-1000 fold. In order 
to elucidate whether altered lysosomal localization could explain the ability of S. aureus to 
evade destruction in OCs, we utilized confocal microscopy with Lysotracker Red in OCs. 
We found a range of intracellular bacterial burdens that correlated inversely with S. aureus 
colocalization with lysosomes at 18 hpi. The heterogeneity of bacterial loads in both pre-
cursors and mature cells suggests that factors beyond the stage of OC differentiation are 
important. The ability of S. aureus to infect OCs and evade initial immune regulation may 
promote their proliferation at the periphery of lesions where OCs are most abundant. Bet-
ter understanding of the interaction between OC lineage cells and S. aureus could point to 
host-targeted therapies that will impact progression or chronicity in OM.

Disclosures: Philip Roper, None

MON-554
ATF3/7 Transcriptionally Regulate the Expression of Cthrc1 in Osteoclasts 
*Yoshinori Naoe1, Sunao Takeshita1. 1National Center for Geriatrics and 
Gerontology, Japan

Various coupling factors relaying between bone resorption and formation have been 
reported, including matrix-derived growth factors, secreted and membrane factors derived 
from osteoclasts themselves. We have reported that CTHRC1 secreted from inducibly active 
bone-resorbing osteoclasts stimulates bone formation and acts as a coupling factor in vivo. 
However, the mechanism whereby bone resorption transcriptionally controls gene expres-
sion in osteoclasts is not known. In this study, we examined the transcriptional regulation of 
Cthrc1 to understand how bone resorption regulates the transcription of this gene in osteo-
clasts.In our previous study, we found that the expression of Cthrc1 was specifically upregu-
lated in mature osteoclasts when cultured on dentin slices or hydroxyapatite-coated glasses. 
Increased Cthrc1 expression was inhibited in the presence of bone resorption inhibitors such 
as alendronate, proton pump inhibitors bafilomycin A1 and N-ethylmaleimide, and calci-
tonin. Furthermore, the expression of Cthrc1 in mature osteoclasts was increased strongly 
by calcium, and weakly by phosphate, magnesium, or gadolinium. These data suggested that 
increased concentration of ions released from bone matrix by osteoclastic bone resorption 
triggers CTHRC1 expression. Interestingly, we found that integrin beta 3 and calcitonin 
receptor genes were strongly upregulated in osteoclasts cultured on hydroxyapatite glasses 
similar to Cthrc1. The upregulation of these genes was inhibited by alendronate. Next, we 
comprehensively analyzed gene expression in mature osteoclasts cultured on dentin, decalci-
fied dentin and upon calcium addition, by microarray analysis. Most interestingly, activating 
transcription factor 3 and 7 (Atf3, Atf7) were upregulated in osteoclasts cultured in the pres-
ence of calcium. Conversely, these genes were downregulated on decalcified dentin com-
pared to those on calcified dentin. Furthermore, enforced expression of both Atf3 and Atf7 
in osteoclasts increased the expression of Cthrc1, suggesting that calcium directly induces 
Cthrc1 expression through ATF3/7.Taken together, these results suggest that upregulation 
of calcium and Atf3 and Atf7 by bone resorption could have a pivotal role in the coupling 
function through the expression of CTHRC1 during bone remodeling.

Disclosures: Yoshinori Naoe, None

MON-555
Inhibitory action of IL-3 on osteoclast differentiation is conserved in mice, 
human and rats. *Vikrant Piprode1, Kanupriya Singh1, Anil Kumar1, Snehal R. 
Joshi 1, Mohan R. Wani1. 1National Centre for Cell Science, India

IL-3, a cytokine secreted by activated T lymphocytes regulate the proliferation, differ-
entiation and survival of hemopoietic cells including monocytes, macrophages and osteo-
clasts. We have previously reported that IL-3 inhibits osteoclast differentiation of mono-
cytes/macrophages isolated from mouse bone marrow. We have also shown that IL-3 inhibits 
osteoclast differentiation and bone resorption in human peripheral blood monocytes. In the 
present study, we investigated the effect of IL-3 on rat osteoclast differentiation to under-
stand whether the action of IL-3 on osteoclast differentiation is conserved across the species. 
We found that IL-3 inhibits TNF-α and receptor activator of NF-κB ligand (RANKL)-in-
duced osteoclast differentiation from rat bone marrow-derived osteoclast precursors. TNF-α 
is a key cytokine that mediate the pathological bone loss in postmenopausal osteoporot-
ic women, and it also synergise with other pro-inflammatory cytokines to induce massive 
bone loss. We observed that IL-3 inhibits the synergistic action of TNF-α with RANKL 
and pro-inflammatory cytokines such as IL-1β, TGF-β1 and TGF-β3. IL-3 decreases TNF-
α-induced nuclear translocation of NF-κB-p65 and c-fos and showed no effect on c-jun. 
Interestingly, IL-3 inhibited TNF-α-induced osteoclast differentiation in vivo in rats. Since 
anti-osteoclastic action of IL-3 is conserved in mice, rats and humans, our results strongly 
suggest the therapeutic potential of IL-3 for the treatment of pathological bone loss in im-
portant skeletal diseases.

Disclosures: Vikrant Piprode, None

MON-556
Dpy30 regulates RANKL-mediated osteoclastogenesis *Yanfang Zhao1, 
Zhaofei Li1, Jannet Katz1, Suzanne M Michalek1, Ping Zhang1, Xu Feng2, Hao 
Jiang3. 1University of Alabama at Birmingham , United States, 2University of 
Alabama at Birmingham, United States, 3University of Virginia, United States

Targeting epigenetic modulators has significant therapeutic promise against multiple 
diseases. Histone H3K4 methylation is one of the most prominent of epigenetic modifica-
tions and the Set1/MII complexes is the major histone H3K4 methyltransferases in mam-
mals. Dpy30 is a common core subunit of all Set1/MII complexes and is believed to play 
an important role in regulating fundamental cellular processes including growth and differ-
entiation, especially in the hematopoietic system. Osteoclasts (OC) are derived from the 
hematopoietic stem cells of the myeloid lineage under the influence of M-CSF and RANKL. 
However, the role of Dpy30 in osteoclasts differentiation and function has not been investi-
gated.Conditional knockout mice were generated by deleting the Dpy30 gene in osteoclast 
precursors via LysM-Cre to examine its role in OC differentiation and function. Long bones 
were isolated for micro-CT analysis of bone phenotype and histological analysis of osteo-
clast activity. TRAP, F-actin ring and WGA staining were used to identify if Dpy30 deletion 
in osteoclast precursors influences RANKL-induced OC differentiation and activity. The 
regulation of OC genes and the master OC transcription factor NFATc1 by Dpy30, as well as 
changes in H3K4 methylation activity were further analyzed.Our results showed that Dpy30 
expression was changed during RANKL-mediated osteoclastogenesis in vitro. Dpy30f/f; 
LysM-Cre mice exhibited increased bone mass due to impaired osteoclast formation and 
activity. Furthermore, ex vivo analysis demonstrated that Dpy30 conditional deletion sig-
nificantly reduced OC differentiation and activity. Dpy30 deficiency suppresses the expres-
sions of OC related genes and proteins. Dpy30 deletion also resulted in downregulation of 
the H3K4 methylation activity during OC differentiation.Collectively, we have identified a 
novel role of Dpy30 in regulating RANKL-mediated osteoclastogenesis. Dpy30 could be 
as a promising therapeutic target for bone loss by targeting OC differentiation and activity.

Disclosures: Yanfang Zhao, None

MON-579
DOCK7 Deletion Diminishes Bone Material Properties and Osteocytes 
Dendrite Morphologies *Jennifer Coulombe1, Virginia Ferguson1, Eben Estell2, 
Kathleen Becker2, Vanessa Sherk3, Clifford Rosen4. 1Department of Mechanical 
Engineering, University of Colorado Boulder, United States, 2Maine Medical 
Center Research Institute, United States, 3Department Orthopedics, University 
of Colorado Anschutz Medical Campus, United States, 4Tufts University School 
of Medicine, Maine Medical Center Research Institute, United States

Dock7, a gene associated with neuron dendrite formation, has recently been implicated 
in bone formation deficits, where a loss-of-function mutation of Dock7 in Misty mice is as-
sociated with reduced bone density. The present study seeks to characterize bone tissue-level 
effects of Dock7. We hypothesize that Dock7 deletion compromises osteocyte dendrite for-
mation as a potential cellular mechanism for diminished bone formation and bone quality.
Using the established Dock7 knockout mouse model (Bishop 2016), we assessed long bone 
tissue material quality as compared with Dock7+/+ (WT) littermates. Long bones from male 
and female Dock7-/- and WT mice were collected at 9 weeks of age (n = 3/group). Humeri 
were embedded in PMMA, then the mid-diaphysis was evaluated using microcomputed to-
mography (μCT; 7.4 μm), DEXA, X-Ray microscopy (XRM; 0.6 μm voxels), and Raman 
spectroscopy. Primary osteocytes were isolated from femurs and cultured in vitro to quanti-
fy dendrite number and length. Repeated measures 2-way ANOVA with Tukey’s HSD and 
non-parametric Scheirer-Ray-Hare with Dunn’s Test assessed the effects of Dock7 knockout 
in R; significance for p<0.05.In vivo, Dock7-/- male mice had significantly decreased areal 
bone mineral density (aBMD, -15.1%) and minimum moment of inertia (Imin, -25.0%). 
No significant difference was seen in cortical thickness, bone mineral content, or Imax for 
either sex. Dock7-/- exhibited lower crystallinity (-2.0%) than WT in males. Female Dock7-
/- showed no difference from WT for aBMD, geometry, or crystallinity, but had increased 
mineral:matrix (+6.3%) and carbonate:phosphate (+9.5%). Group differences in lacunar vol-
ume, shape, density, and distribution from XRM were not significant. In vitro measurements 
of Dock7-/- had significantly shorter dendrites versus WT (-48.4% male, -37.8% female).
Dock7 deletion was found to reduce bone quality via density and composition in a sex-de-
pendent manner. A distinct phenotype of reduced dendrite formation was observed in osteo-
cytes in vitro yet in vivo lacunar morphology was insensitive to Dock7. Thus, the dendrite 
network, rather than cell body, is implicated in altered osteocyte function and reduced bone 
material quality. Future work will elucidate the relationship between osteocyte dendrite mor-
phology, bone tissue quality, and bone fragility in Dock7 knockout mice.

Disclosures: Jennifer Coulombe, None

MON-580
Connexin 43 Deficiency in Osteocytes Attenuates Cortical Bone Loss from 
Unloading *Michael Friedman1, Yue Zhang1, Camilla Reina Maroni1, Caleb 
Ryan1, Henry Donahue1. 1Virginia Commonwealth University, United States

Gap junctional intercellular communication plays a critical role in skeletal develop-
ment. The gap junction protein Connexin 43 (Cx43) in osteocytes is involved in bone’s 
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mechanosensing mechanism. Bones from mice with Cx43 deleted in osteoblasts and osteo-
cytes have osteopenia and decreased responsiveness to unloading1. We hypothesized that 
the loss of the Cx43 mechanosensing mechanism in osteocytes was responsible for these 
effects. Therefore, we used a mouse model with Cx43 deleted only in osteocytes and sub-
jected mice to unloading via hindlimb suspension (HLS) to investigate the role of Cx43 in 
osteocytes’ response to unloading.Cx43-deficient mice were bred using a DMP1-Cre-Lox 
system on a C57Bl/6J background. At 6 months old, male wild-type and Cx43-deficient mice 
were randomly assigned to ground control or HLS groups for 3 weeks (n=3-7 per group). 
Bone geometry of the left femur was assessed by micro-CT. Mechanical properties were 
assessed by 3-point bending. Left quadriceps and gastrocnemius muscles were weighed to 
assess muscle atrophy. Two-Way ANOVA with Tukey’s tests were used to test for significant 
differences between genotype and treatment (p<0.05).Cx43 deficiency in osteocytes led to 
decreased cortical area fraction (CtAr/TAr) and increased marrow area, periosteal perimeter, 
and endosteal perimeter (Fig 1). Differences in CtAr/TAr did not remain after HLS as more 
bone was lost from wild-type than Cx43-deficient mice. Differences in bone parameters and 
response to unloading were not seen in metaphyseal trabecular bone. Cx43-deficient bones 
exposed to HLS had greater ultimate load than wild-type HLS, but there were no differences 
in ultimate stress. No differences were found in muscle mass of the left quadriceps or gas-
trocnemius muscles.These results are similar to what was seen in mice with Cx43 deleted 
in osteoblasts and osteocytes. This suggests that the role of Cx43 in bone’s mechanosensing 
mechanism is mainly found in osteocytes. Cx43-deficient bones display early development 
of osteopenia and are less susceptible to the negative effects of unloading. Future work will 
evaluate the responses of other genes involved in sensing and transducing mechanical load-
ing in Cx43-deficient mice.References: 1.Lloyd et al. J Bone Miner Res 2012.

Disclosures: Michael Friedman, None

MON-581
Osteocytic Connexin 43 Channels Affect Fracture Healing *Yunhe Chen1, 
Meng Chen1, Tong Xue1, Guibin Li1, Dongen Wang1, Peng Shang1, Huiyun 
Xu1, Jean Jiang2. 1Northwestern Polytechnical University, China, 2 University of 
Texas Health Science Center, San Antonio, United States

Gap junctions and hemichannels play important roles in regulating signal transmission 
among different bone cells, connexin 43 (Cx43) is the most abundent connexins in bone 
cells. Fracture healing is a regenerative process that recapitulates the embryonic intram-
embranous ossification and endochondral bone formation, which involves intercommuni-
cation between the osteocytes and other bone cells. To investigate the role of gap junctions 
and hemichannels during fracture healing, the left tibia fracture model was employed in 
10-week-old male wild type (WT), R76W and Δ130-136 transgenic mice. For R76W mice, 
the function of gap junctions was inhibited, while hemichannels was promoted specifically 
in osteocytes, and for Δ130-136 mice, the function of both types of channels was inhibit-
ed. Micro-CT analysis showed that the new bone mass of callus in R76W mice were sig-
nificantly increased compared to WT and Δ130-136 mice at 28th day after fracture, while 
BV/TV and TMD of Δ130-136 mice were significantly increased compared to R76W mice. 
Meanwhile, the Tb.Th of callus of Δ130-136 mice were significantly increased at 14th day 
after fracture. The tibial safranin and fast green staining revealed that the callus area and 
cartilage/callus ratio were not significantly different in three kinds of mice at all time points. 
At 28 days post-fracture there was a significantly increased TRAP+ osteoclasts in Δ130-136 
mice compared to WT and R76W mice. The results of immunohistochemistry indicated 
that at 7th day (inflammatory phase), expression of tumor necrosis factor (TNF)-α in R76W 
mice was significantly increased, and then decreased to a similar level at 14th and 21th day 
post-fracture. Col II (collagen II) showed an increased trend at 7th, and then decreased to a 
lower level at 14th day (cartilaginous callus formation phase) than WT and Δ130-136 mice. 
Meanwhile, the expression of osteocalcin (OCN), a key regulatory factor of bone formation, 
was significantly increased in R76W mice at day 21 post-fracture (mineralization of callus 
phase), also decreased to similar level at 28 day compared with WT and Δ130-136 mice. The 
expression of RANKL/OPG ratio obviously increased in Δ130-136 than WT mice at 28th 
day (remodeling phase) after fracture. Besides, expression of sclerostin (Sost) was higher 

in Δ130-136 than WT mice at 14th day after fracture.These results show that maintaining 
normal function of Cx43-formed gap junctions and hemichannels is important for fracture 
healing.

Disclosures: Yunhe Chen, None

MON-582
Deletion of Sphingosine Phosphate Lyase 1 (Sgpl1) in Osteocytes reduces 
lacunar size and prevents aging and OVX-induced bone loss in mice *Zheng-
tao Lyu1, Roland Baron1, Dorothy Hu2, Gili Naveh2, Francesca Gori2. 1Harvard 
Medical School, United States, 2Harvard School of Dental Medicine, United 
States

Purpose: Sphingosine-1 phosphate (S1P) is an important coupling factor between os-
teoclasts and osteoblasts during bone remodeling. Global deletion or pharmacological in-
hibition of S1P lyase (Sgpl1), the sole enzyme responsible for irreversibly degrading S1P, 
leads to an increase in bone formation. In this study we determined whether S1P secreted by 
osteocytes (Ocy) and accumulated in their micro-environment as a result of targeted Sgpl1 
deletion, is involved in the regulation of bone homeostasis in intact males and females and 
in ovariectomized (OVX) mice.Methods: Conditional Sgpl1 deletion in Ocy was generated 
by using 10-KB DMP1 Cre, sgpl1 f/f mice. The skeletal phenotype was evaluated in 6, 12 
and 24-week-old (wo) male and female mice by micro-CT and bone histomorphometry. Fur-
thermore, 8wo female mice underwent OVX and their skeletal phenotype analyzed 4 weeks 
post-surgery to allow bone loss. In all studies, Ocy lacunar characteristics were analyzed in 
the tibial posterior mid-diaphysis area by high-resolution microCT (MicroXCT-200). Im-
ages were analyzed with Avizo 9.4.Results: Micro-CT results showed that, although a clear 
trend to increased bone volume was observed, Ocy-specific Sgpl1 deletion did not alter 
significantly cortical or cancellous bone microarchitecture in 6 or 12wo female and male 
mice. In contrast, whereas 24wo control mice exhibited a significant decrease in cancellous 
and cortical bone, Sgpl1 deletion in Ocys prevented the bone loss that occured with aging, as 
indicated by significantly higher BV/TV, Tb.Th in L5 and higher Ct.Th in tibial mid-shaft. 
Importantly, OVX-induced bone loss was also significantly attenuated by Sgpl1 deletion 
in Ocys. At the level of the Ocy itself, Sgpl1 deletion led to a significant reduction of Ocy 
lacunar volume and alteration of their overall shape (equancy and flatness) in 12wo mice. 
However, in contrast to control mice, these parameters did not decrease with age such that 
Sgpl1-/- Ocys were significantly larger at 24wo. Finally, RT-qPCR analysis of a panel of 
osteocytic gene markers indicated an overall and homogeneous decrease in their expres-
sion level.Conclusion: Sgpl1 deletion in Ocys, and the S1P accumulation it induces in their 
micro-environment, reduced the size and altered the shape of Ocy lacunae and prevented 
the bone loss that occurs with aging and estrogen deficiency. Thus, S1P produced by Ocys 
contributes to the overall regulation of Ocy lacunar remodeling and skeletal homeostasis.

Disclosures: Zheng-tao Lyu, None

MON-583
Osteocyte Transcriptome Dysregulation in Two Mouse Models of 
Osteogenesis Imperfecta *Roy Morello1, Sarah Zimmerman1, Melissa 
Lipsmeyer1, Milena Dimori1. 1University of Arkansas for Medical Sciences, 
United States

Osteogenesis imperfecta (OI), the most commonly inherited bone fragility disorder, is 
a congenital disease characterized by osteopenia and frequent fractures with a spectrum of 
severity that goes from lethal to mild. Several studies have shown that the mineral apposition 
rate and bone formation rate are significantly low in OI, pointing to the osteoblast as the 
primary cell type that becomes dysfunctional in this disease. However, although osteocytes 
are far more numerous, far more long-lived, and in more intimate contact with the abnormal 
bone matrix than osteoblasts, the role of osteocytes in OI pathogenesis is poorly understood. 
We hypothesized that osteocytes in OI become dysregulated and may contribute to the dis-
ease process. To explore this, in this study we took an unbiased approach and set out to 
compare the transcriptome of osteocytes from control mice with that of osteocytes derived 
from two mouse models of OI, the CrtapKO and the oim/oim mouse. These models were 
chosen because they mimic two severe types of OI characterized by different genetic muta-
tions leading to distinct type I collagen defects, but an overall similar phenotype. RNA was 
extracted from osteocyte-enriched cortical femurs and tibias harvested from WT, CrtapKO 
and oim/oim mice, sequenced and subsequently analyzed to identify differentially expressed 
transcripts. A large number of transcripts were dysregulated in either model of OI (544 and 
855 transcripts in oim/oim and CrtapKO mice vs WT, respectively) but 281 of them were 
similarly up- or down-regulated in both compared to WT controls. Bioinformatics analyses 
identified several critical hubs of dysregulation that were enriched in annotation terms such 
as development and differentiation, ECM and collagen fibril organization, cell adhesion, 
signaling, regulatory processes, pattern binding, chemotaxis, and cell projections. The data 
further indicated alterations in important signaling pathways such as WNT and TGF-β but 
also highlighted new candidate genes to pursue in future studies. Conversely, very few tran-
scripts were differentially expressed between the CrtapKO and oim/oim mice, indicating that 
distinct alterations in type I collagen can lead to shared pathogenic processes and similar 
phenotypic outcomes. In conclusion, our work indicates that the osteocyte transcriptome 
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is greatly dysregulated in OI. This may have potential long-term effects on the osteocyte 
biology and suggests new interesting directions for future research.

Disclosures: Roy Morello, None

MON-584
Osteocyte Dysfunction Alters Systemic Bone Loss After Fracture *Benjamin 
Osipov1, Armaun J. Emami1, Blaine A. Christiansen1, Deepa K. Murugesh2, 
Gabriela G. Loots2. 1Department of Orthopaedic Surgery, University of California 
Davis Health, United States, 2Physical and Life Sciences Directorate, Lawrence 
Livermore National Laboratory, United States

Fracture initiates systemic bone loss, increasing the risk of fracture at any skeletal site 
and accelerating the development of osteoporosis. Osteocytes likely play a role in this re-
sponse, since osteocytes regulate the activity of osteoclasts and osteoblasts, and are able 
to directly resorb their surrounding bone matrix. Bcl-2 transgenic mice (TG+) overexpress 
B-cell lymphoma 2 in osteoblasts and osteocytes, and this overexpression causes a decrease 
in the number of cell processes resulting in fewer, less connected canaliculi. By 10 weeks 
of age, ~60% of all osteocytes have undergone apoptosis, without impairing osteoclast and 
osteoblast function. Thus, this mouse strain provides a model for exploring the role of osteo-
cytes in post-fracture systemic bone loss. We hypothesized that Bcl-2 TG+ mice would ex-
hibit smaller systemic decreases in bone quantity and quality after fracture than control (TG-
) mice due to reduced osteocytic signaling.12-week old Bcl-2 TG+ and control (TG-) female 
mice were randomly assigned to fracture and control groups. Transverse femur fractures 
were created and stabilized with an intramedullary pin. Following euthanasia at two weeks 
post-fracture, nano- and micro-CT were used to evaluate changes in lacunar morphology 
and bone microstructure. Three point bending of uninjured femora was used to quantify me-
chanical properties of cortical bone.Markedly reduced lacunar volume confirmed disruption 
of the lacunar-canalicular network in TG+ mice (Fig. a,b). Two weeks after fracture, TG+ 
mice lost approximately half as much trabecular bone in the L5 vertebral body and uninjured 
distal femoral metaphysis compared to TG- mice (Fig. c). Conversely, cortical thickness and 
yield force/stress of the uninjured femur was reduced following fracture in TG+ mice, but 
not TG- mice (Fig d, e).The differential response to fracture in Bcl-2 TG+ mice is consistent 
with our hypothesis that osteocytes are key regulators of the systemic bone loss response 
to fracture. Osteocytes may either directly resorb bone via perilacunar remodelling or in-
directly mediate systemic change through signalling to osteoblasts and osteoclasts. While 
osteocyte dysfunction reduced systemic trabecular bone loss, it paradoxically increased the 
resorption of cortical bone. Although the mechanisms of this differential response remain 
unclear, it suggests that osteocytes play different roles in regulating trabecular and cortical 
bone quantity and quality following fracture.

Disclosures: Benjamin Osipov, None

MON-585
Osteoblast−to−Osteocyte Differentiation via Stacking Demineralized Bone 
Slices *Yongkuk Park1, Jungwoo Lee1. 1University of Massachusetts, United 
States

Accumulating evidence suggests that osteocytes buried in bone matrix and compris-
ing more than 90% of total bone cells play critical roles in regulating many aspects of the 
bone tissue biology. However, detailed mechanism has remained largely uncertain due to 

the challenge to obtain osteocyte phenotype outside of the body. Current in vitro studies 
of osteocytes rely on primary osteocytes retrieved from the bone and osteocyte-like cell 
lines, which may not properly reflect intrinsic biological function as they are removed from 
the native extracellular environment and exposed for long-term culture on tissue culture 
plastic, respectively. Here, we report our novel method to achieve osteoblast-to-osteocyte 
differentiation by taking advantage of native bony biomaterials and tissue engineering strat-
egies. We hypothesize that the progressive changes mechanical and physical environment is 
required to induce osteoblast-to-osteocyte differentiation in vitro. We tested the hypothesis 
by fabricating the demineralized bone slice from bovine bone through the demineralization. 
Mouse osteoblasts were seeded on the bone slice, then, 5 layers of bone slice were stacked 
together to mimic the inner bone tissue. As a further step, the multi-layered bone slice with 
osteoblasts was cultured in bioreactor under hypoxia, which is much similar to the micro-
environment of inner bone tissue. Bioreactor applied mechanical force on the top of stacked 
bone slice. After culture for 3 and 6 weeks, cell morphology was observed by using confocal 
microscope. Also, osteocyte differentiation was confirmed by examining DMP-1 and SOST 
gene expression, which are specific marker genes of osteocyte. In the stacked bone slice, 
osteoblasts entrapped by collagen matrix and deposited mineral, then, the osteoblasts under-
went the osteocyte differentiation. Well-aligned cell morphology of osteoblasts was dramat-
ically turned into the dendritic-like shape. Moreover, dendrites of cells connected to each 
other, which is very similar to the osteocyte in vivo. Furthermore, DMP-1 and SOST gene 
expressions of isolated osteoblasts highly increased after mechano-culture under hypoxic 
condition, indicating that mechanical stress and hypoxic condition accelerate the osteocyte 
differentiation by making similar microenvironment to in vivo condition. We envision that 
the established reproducible and functional osteocyte differentiation protocol will open a 
door to add important cell types in bone tissue engineering.

Disclosures: Yongkuk Park, None

MON-586
Examination of optimal culture condition of bone marrow cells on β-TCP 
/ RCP hybrid scaffold. *Ryo Umeyama1, Takanori Yamawaki2, Atsuhiko 
Hikita2, Tsuyoshi Takato3, Kazuto Hoshi4. 1Department of Sensory and 
Motor System Medicine, Department of Oral and Maxillofacial Surgery, 
Dentistry&Orthodontics, The University of Tokyo Graduaｔe School of 
Medicine, Japan, 2The University of Tokyo Hospital Division of Tissue 
Engineering, Japan, 3JR Tokyo General Hoapital, Japan, 4Department of Sensory 
and Motor System Medicine , Department of Oral and Maxillofacial Surgery, 
Dentistry&Orthodontics, The University of Tokyo Graduaue School of Medicine 
, Japan

(Introduction) It has been reported that recombinant collagen peptide (RCP) is a bio-
compatible material which can promote cell adhesion. We have developed RCP/β-TCP hy-
brid scaffold for bone regeneration and found that loading of bone marrow cells on this 
scaffold increased the efficiency of bone regeneration. In this study, we examined cell cul-
ture conditions which are optimum for effective bone regeneration. (Methods)Bone marrow 
cells isolated from C57BL/6J mice were subjected to osteogenic culture. Observation of 
cell morphology, alkaline phosphatase and alizarin red staining, and Real-time PCR for os-
teogenic markers were performed on day 4, 7 and 14. In addition, cells on day 4, 7 and 14 
of culture were loaded on a β-TCP/RCP scaffold, implanted subcutaneously into the back 
of C57BL/6J mice, and grafts were harvested and evaluated histologically 4 and 8 weeks 
later . (Results) A mixture of cells of various shapes was observed on day 4, proliferation of 
osteoblast-like cells was confirmed on day 7, and a bone matrix was observed on the day 14. 
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Alkaline phosphatase positive cells appeared on day 4 and increased on day 7. Alizarin red 
staining was positive on day 14. By Real-time PCR, Runx2 peaked on day 7 and decreased 
on day 14. Col1a1 and Bglap increased over time. Alp expression peaked on day 7, which 
was consistent with the results of alkaline phosphatase staining. Histological examination 
of grafts revealed that bone regeneration was most prominent in the implant with cells of 7 
days’ culture after 8 weeks. (Discussion and Conclusion) Cell of 7 day’s culture, when the 
expression of Runx2 and Alp peaked, regenerated bone most efficiently when implanted to 
the mice. It is suggested that osteoblasts in the early to middle stages of differentiation are 
appropriate for loading to the β-TCP/RCP scaffold.

Disclosures: Ryo Umeyama, None

MON-587
Overlapping properties and functions of matrix vesicles and exosomes/
extracellular vesicles in bone cells *Kun Wang1, LeAnn Tiede-Lewis1, Donggao 
Zhao1, Andrew Keightley1, Sarah Dallas1, Lynda Bonewald2. 1University of 
Missouri Kansas City, United States, 2Indiana University, United States

A recent paradigm in cell-cell communication involves cell shedding of extracellular 
vesicles (EV) (exosomes & microvesicles), which deliver their cargo of protein, mRNA & 
miRNA to target cells to alter their function. Using Dmp1-mGFP mice expressing a mem-
brane-GFP in osteocytes, we have shown that embedding osteocytes shed EV, which can be 
deposited in bone ECM, can signal to osteoblasts or be released into the circulation. Matrix 
vesicles (MV) are another type of ECM-bound vesicle described in calcified tissues that 
initiate mineralization. Because EV & MV are similar in size, morphology, lipid and protein 
content, Shapiro et al (Bone 79:29-36, 2015) proposed that MV may be a specialized form 
of anchored exosome. To examine this, we compared the properties and function of MV & 
EV from IDG-SW3 cells, a model of osteoblast/osteocyte transition.In Dmp1-mGFP mice, 
GFP+ve vesicles were observed in the ECM of calcified tissues, including bone, mantle den-
tin and cementum. Confocal and electron microscopy showed that late differentiated osteo-
cyte-enriched SW3 cells release similar membrane-bound EV that are deposited in the ECM 
and confirmed the presence of MV with mineral crystals in the ECM. EV were isolated from 
culture supernatants of late SW3 cells and MV were isolated from the cell layer. Both EV & 
MV were highly enriched in alkaline phosphatase and contained proteins important in min-
eralization, including annexin A5 & PHOSPHO1. EV & MV also contained mRNA for os-
teocyte-expressed genes Dmp1, E11, Rankl, Opg & HIF1α at comparable levels. Treatment 
of undifferentiated SW3 cells with EV or MV from mature SW3 cells dose-dependently 
increased Dmp1-GFP fluorescence and induced similar changes in expression of osteocyte 
related genes (upregulation of Dmp1 & RankL; no change in E11/gp38; downregulation of 
Phex, Col1a1 & TNAP). Both EV & MV dose-dependently induced mineralization in early 
SW3 cells, which was blocked by pyrophosphate (PPi) and required β-glycerophosphate 
(βGP), suggesting dependence on active phosphate generation by alkaline phosphatase. In 
contrast, induction of Dmp1-GFP by EV & MV was less sensitive to PPi inhibition and was 
dependent on βGP in MV but not EV. These data show that EV & MV from osteocyte-en-
riched SW3 cells overlap in composition and function, supporting the idea that MV are a 
specialized exosome that nucleates mineralization but also functions in cell-cell signaling to 
promote the transition from osteoblast to early osteocyte.

Disclosures: Kun Wang, None

MON-588
Morphologic and Molecular Equivalence of Osteocytes in Biomimetic 
Hydrogels *Danielle Wu1, Mary C. Farach-Carson1, William Thompson2. 
1UTHSC, United States, 2Indiana University, United States

Osteocytes are critical to the maintenance and homeostasis of bone quality and mechan-
ical integrity. Osteocytes are the most abundant cell-type in bone and inhabit the mineral-
ized compartments. Exploration of osteocyte mechanotransduction mechanisms in a culture 
model that best recapitulates morphologic and molecular equivalence is investigated using 
immortalized osteocyte cell lines (MLO-Y4 and IDG-SW3) and mesenchymal progenitor 
cells. A bioactive and migration permissive hydrogel was used to observe osteocyte activity, 
maturation and mechanotransduction mechanisms. This hyaluronic acid (HA)-based hydro-
gel is designed to encourage adhesion and cell-initiated adaptation through integrin binding 
motifs and metalloproteinases (MMPs)-sensitive peptides, respectively. Hydrogels form 
when thiols on HA-backbones react with acrylated crosslinkers (i.e. PEGDA or MMP-cleav-
able ‘PQ’-peptides) via Michael addition reaction at standard cell culture pH 7.4 (Fig. 1A). 
Cells are seeded (1x106 cells/mL) within the hydrogel prior to crosslinking and maintained 
with appropriate humidity, temperature and 5% CO2. Confocal micrographs are acquired 
to visualize osteocyte morphology and biomarkers. Encapsulated osteocytes (IDG-SW3) 
matured (DMP-1+) in 3 days (Fig. 1B) and maintained 3D networks for up to 33 days in 
this migration permissive hydrogel (Fig. 1D-F). Migration permissive HA-based hydrogels 
support the growth and maturation of osteocytes. It is appropriate for the investigation of 
osteocyte signaling cascades to reveal how alterations in cellular machinery and the pericel-
lular matrix changes bone metabolism mediated by osteocytes as well as perlecan/HSPG2. 
This hydrogel culture system is highly modifiable where porosity, crosslinking densities, and 
growth factor gradients are controlled when designing for systems with increasing sophisti-
cation and complexity. This material is also appropriate for tissue engineering applications 
because it is scalable and biocompatible.

Disclosures: Danielle Wu, None

MON-617
Treatments of Osteoporosis Increase Bone Material Strength index in 
Patients with low Bone Mass *Manuela Schöb1, Frank Malgo1, Elizabeth M. 
Winter1, Socrates E. Papapoulos1, Natasha M. Appelman-Dijkstra1. 1Center for 
Bone Quality, Leiden University Medical Center, Department of Medicine, 
Division of Endocrinology, Netherlands

Background: Bone Material Strength index (BMSi), as measured by Impact Microin-
dentation (IMI), is a parameter that assesses bone material properties in vivo. BMSi is low 
in patients with fragility fractures, independently of Bone Mineral Density (BMD) values, 
and has been shown to change after short-term treatment with agents affecting bone me-
tabolism. There is currently no information about long-term changes of BMSi with treat-
ments of osteoporosis. In the present study we measured BMSi in patients at risk for fracture 
treated with antiresorptive agents or calcium and vitamin D supplements alone longer than 
12 months.Methods: Included in the study were treatment-naive patients with low BMD 
who had a pre-treatment BMSi-measurement and consented to have a second measurement 
during follow-up. BMSi was measured with the OsteoProbe®at the mid-tibia following 
a standard protocol.Results: 54 patients (34 women), median age 58 years (49-63), were 
studied. Thirty patients were treated with antiresorptives (23 bisphosphonates, 7 denos-
umab; treatment group) and 24 received only calcium and vitamin D supplements (control 
group). Clinical characteristics were similar between groups but the treatment group had 
more previous fragility fractures (21 vs. 4, p<0.01) and lower baseline BMSi (79.3+/-4.1 
vs. 82.2+/-4.1, p=0.02) and femoral neck BMD (0.66+/-0.1 vs. 0.70+/-0.1 g/cm2, p=0.04). 
After a mean follow-up period of 23.1+/-6.6 months, BMSi increased significantly from 
79.3+/-4.1 to 82.4+/-4.3 (p-2.5.Conclusion: Our results show that BMSi captures long-term, 
treatment-induced changes of bone material properties the magnitude of which depends on 
pre-treatment values. The finding of significant decreases of BMSi in the patients with inci-
dent fragility fractures suggests that IMI might help in the early identification of individuals 
with increased fracture risk during follow-up and warrants further investigation.

Disclosures: Manuela Schöb, European Calcified Tissue Society, Grant/Research Support

MON-618
Individuals with Central Fractures have More Prevalent Vertebral 
Fractures, Lower Trabecular Bone Score and Lower BMD than Individuals 
with Peripheral Fractures: a Sub-study of NoFRACT *Tove Tveitan Borgen1, 
Lene Bergendahl Solberg1, Cathrine Brunborg1, Ida Lund1, Cecilie Dahl1, Tone 
Kristin Omsland1, Lars Nordsletten1, Erik Fink Eriksen1, Åshild Bjornerem2, 
Camilla Andreasen2, Ann Kristin Hansen2, May-Britt Stenbro3, Lars Michael 
Hübschle3, Anne Froholdt3, Wender Figved4, Ellen Margrete Apalset5, Jan-Erik 
Gjertsen5, Trude Basso6, Jens-Meinhard Stutzer7, Frede Frihagen8. 1University of 
Oslo, Norway, 2The Arctic University of Norway, Norway, 3Drammen Hospital, 
Norway, 4Bærum Hospital, Norway, 5University of Bergen, Norway, 6St Olavs 
Hospital, Norway, 7Molde Hospital, Norway, 8Oslo University Hospital, Norway

The location of osteoporotic fragility fractures adds crucial information to post-fracture 
risk. Triaging patients according to fracture site for secondary fracture prevention would 
be of interest to prioritize patients timely considering the high imminent fracture risk. The 
objectives of this study were to investigate risk factors for fractures in patients with different 
types of fragility fractures and to explore differences between patients with axial versus ap-
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pendicular fractures and central (vertebrae, hip, proximal humerus, pelvis) versus peripheral 
fractures (forearm, ankle, other). This cross-sectional sub-study of the Norwegian Capture 
the Fracture Initiative (NoFRACT) included 495 women and 119 men >= 50 years of age 
with fragility fractures. All patients had bone mineral density (BMD) of the femoral neck, 
total hip and lumbar spine assessed using dual energy x-ray absorptiometry, concomitant-
ly vertebral fracture assessment (VFA) with semiquantitative grading of vertebral fractures 
(SQ1-SQ3) and trabecular bone score (TBS) was calculated. A questionnaire about risk 
factors for fractures was answered by 500 participants. Based on location and relative pro-
portions of trabecular and cortical bone we divided fractures into central and peripheral 
fractures. Patients with axial fractures (n = 41) had higher proportion of SQ1-SQ3 fractures 
(82.9% vs. 30.2%), lower mean TBS (1.21 vs 1.28) and lower femoral neck BMD (744 
vs. 816 mg/cm²) than patients with appendicular fractures (n = 573). Patients with central 
fractures (n = 152) had a higher proportion of SQ1-SQ3 fractures (52.0% vs. 27.7%), lower 
mean TBS (1.24 vs 1.28) and lower femoral neck BMD (765 vs. 827 mg/cm²) than patients 
with peripheral fractures (n = 462) (all p < 0.05, the analyses were adjusted for sex, age and 
body mass index; analyses including SQ1-SQ3 fractures and TBS were additional adjusted 
for BMD). In conclusion, one in four patients with fragility fracture had a central sited frac-
ture and revealed a higher prevalence of vertebral fractures on VFA, lower TBS and lower 
BMD than the patients with peripheral fractures. This suggests that patients with central 
osteoporotic fragility fractures exhibit more severe deterioration of bone structure, translat-
ing into a higher risk of subsequent fragility fractures and therefore should get the highest 
priority in secondary fracture prevention.

Disclosures: Tove Tveitan Borgen, None

MON-619
Study on vitamin D deficiency in Japan: relationship to age, gender, and 
bone mineral density *Ko Chiba1, Narihiro Okazaki1, Kazuteru Shiraishi1, 
Makoto Osaki1. 1Nagasaki University Graduate School of Biomedical Sciences, 
Japan

Introduction: Vitamin D deficiency is a risk factor for osteoporotic fracture. Since 2018, 
it has become possible to measure 25-hydroxy vitamin D (25-OH vitamin D) by public 
health care insurance in Japan. The purpose of this study was to investigate the rate of vi-
tamin D deficiency in Japanese people and to analyze the relationship between 25-OH vi-
tamin D and age, gender, and bone mineral density (BMD).Methods: The subjects were 
408 healthy Japanese volunteers (147 men, 261 women) aged 21 to 97 years (average age 
50.6 years) who participated in our cohort study (Japanese study of bone microstructure and 
mineral density in a normative cohort measured by HR-pQCT: J-CaraT study).BMD of the 
lumbar spine (L1-4), total hip (TH), and femoral neck (FN) was measured by DXA (Prodigy 
Advance, GE), and 25-OH vitamin D was measured by chemiluminescent immunoassay 
(CLIA). Vitamin D insufficiency was defined as less than 30 ng/ml of 25-OH vitamin D, and 
vitamin D deficiency was defined as less than 20 ng/ml of 25-OH vitamin D. The prevalence 
for each was investigated. In addition, the relationship between 25-OH vitamin D and age, 
gender, and BMD was investigated.Results: The rate of vitamin D insufficiency (less than 30 
ng/ml) was 143 cases (97%) in men and 260 cases (99%) in women. The rate of vitamin D 
deficiency (less than 20 ng/ml) was 106 cases (72%) in men and 231 cases (88%) in women. 
There was no correlation between 25-OH vitamin D and age (r=0.21 and 0.20 for men and 
women), gender, or BMD (L1-4: r= 0.03 and -0.04, TH: -0.01 and -0.05, FN: r=-0.05 and 
-0.01)Conclusions: Vitamin D was deficient in almost all Japanese subjects, both young and 
old and men and women. Vitamin D did not decrease with age, was not different between 
men and women, and was not correlated with BMD.

Disclosures: Ko Chiba, None

MON-620
3D-DXA measurements in lumbar spine in patients with vertebral fractures. 
*Silvana Di Gregorio1, Lorena Brance1, Luis Del Rio1, Ludovic Humbert2. 
1Densitometria. Cetir. Grupo Ascires, Spain, 2Galgo Medical, Spain

Objective: Evaluate the characteristics of 3D DXA-parameters at the lumbar ver-
tebrae in patients whose had suffered vertebral fracture comparing to non-fractured sub-
jects. Instead evaluate differences between thoracic and lumbar fractures.Method: We ret-
rospectively analyzed 28 patients – age range (37.1 -81.1 years old) and fracture group ( 
37.05-86.1years old) : Thoracic: 15 only thoracic fractures; Lumbar: 13 at least one lumbar 
fracture. aBMD at L1-L4 segment was measured by StratosDr ( DMS Apelem ) . It has 
integrated 3D reconstruction software for the lumbar spine (version V4.1). The software, 
developed by Galgo, estimates the vBMD and 3D shape of the lumbar spine from an AP 
DXA image by registering a statistical model onto the 2D-DXA image The analyzed vari-
ables: global volumetric bone density throughout the vertebra [GvBMD], volumetric BMD 
of the integrated bone [IntvBMD], trabecular bone [TvBMD], cortical bone [CvBMD] and 
average thickness of cortical shell, in the vertebrae L1 to L4. Statistical analysis: T-Test 
for mean values and the sensitivity / specificity of the measurements by means of Receiver 
Operating Characteristic (AUC).Results: All parameters evaluated were significant lower at 
fractured group compared to non-fractured subjects. 3D parameters measured at vertebral 
body were trabecular vBMD, -14.3%, (113,3 vs 132,6 g/cm3 p< 0,07 )while cortical compo-
nent showed only -6% (539.9 vs 574.5mg/cm3; p<0.003). At the thoracic fractures fractured 
patients had -20% less TvBMD (106.8 vs 132.6mg/cm3p<0.004) and 8% less at CvBMD 
(528.5 vs 574.5mg/cm3; p< 0.002). While in lumbar spine fractures differences at TvBMD 
was 9.09% (120.8 vs 132.6 mg/cm3; p: NS), however at CvBMD the difference was low-
er (3.6%) but significant (553.1 vs 574.5mg/cm3).Conclusion: DXA- based 3D modeling 
parameters are associated in a way similar to classic 2D measurements. The association of 
trabecular component are of greater magnitude at Thoracic Fractures, while GvBMD is most 
compromise at Lumbar Fractures.

Disclosures: Silvana Di Gregorio, None

MON-621
Trend Towards Loss of Bone Microarchitecture Assessed by Trabecular 
Bone Score in Postmenopausal Women on Exemestane Therapy: Secondary 
Analysis Of A RCT *Madeline Dwyer1, Lianne Tile2, George Tomlinson3, 
Angela Cheung3, Sandya Pruthi4, James Ingle4, John Robbins5, Paul Gross6, 
Harriet Richardson7. 1University of Toronto, Canada, 2University Health 
Network, Canada, 3University Health Network , Canada, 4Mayo Clinic Rochester, 
United States, 5University of California, United States, 6Massachusetts General 
Hospital, United States, 7Queens University , Canada

Background: Exemestane is used as a preventive therapy, as well as an adjuvant ther-
apy, for breast cancer in postmenopausal women. However, in the NCIC CTG MAP.3 trial 
(a randomized, placebo-controlled, double-blind trial of exemestane for breast cancer pre-
vention) women on exemestane had more bone mineral density (BMD) loss compared to 
women on placebo. Our group also showed a greater 2-year loss in cortical bone due to 
exemestane using high resolution imaging. Trabecular bone score (TBS), a textural estimate 
of bone microarchitecture, is significantly correlated with 3-dimensional characteristics of 
trabecular structure and provides independent information from BMD on fracture risk. Cur-
rently, TBS and BMD are used in combination to assess bone, but there are limited data on 
the effect of exemestane on TBS. Purpose: This secondary analysis of the MAP.3 substudy 
cohort of postmenopausal women at increased risk of breast cancer aims to determine the 
effect of exemestane on TBS from baseline to 2 years. Methods: We used dual-energy X-ray 
absorptiometry (DXA) scans of the lumbar spine collected in the MAP.3 bone strength sub-
study to compute TBS using TBS iNsight version 4.0 (Medimaps Group, Switzerland). DXA 
scans were analyzed by ISCD-certified technologists blinded to treatment allocation at the 
Centre of Excellence in Skeletal Health Assessment in Toronto, Canada. Each participant 
had three time points of TBS: baseline, 1 year, and 2 years after treatment initiation. The 
mean percent change from baseline to 2 years was calculated for each participant and group 
comparisons of percent change were performed using Student’s t-tests. Results: A total of 
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293 women were included in this analysis (150 on exemestane and 143 on placebo). Base-
line characteristics (mean + standard deviation) were similar between groups in terms of age, 
60.9 + 4.0 years; body mass index, 29.7 + 6.0 kg/m2; lumbar spine BMD, 1.036 + 0.119 g/
cm2; and TBS, 1.355 + 0.078. After two years of exemestane, lumbar spine BMD decreased 
by 1.7% in the exemestane group and +0.5% in the placebo group (p<0.001). TBS at the 
lumbar spine decreased by 2.2% in the exemestane group and 1.5% in the placebo group 
(p=0.068). Conclusions: Our study showed a trend towards greater loss of trabecular bone 
microarchitecture with two years of exemestane. Larger studies are needed to investigate the 
change in TBS over time with exemestane use.

Disclosures: Madeline Dwyer, None

MON-622
Follicle-stimulating Hormone And Estradiol Are Associated With Bone 
Mineral Densities And Risk Of Fractures In Men With Type 2 Diabetes 
Mellitus *Yixuan Jing1, Xiaofeng Wang1, Jianmin Liu1, Hongyan Zhao2. 
1Department of Endocrine and Metabolic Diseases, Ruijin Hospital, Shanghai 
Jiao-Tong University School of Medicine; Shanghai Clinical Center for Endocrine 
and Metabolic Diseases, Shanghai, China, China, 2Department of Endocrine and 
Metabolic Diseases, Rui-jin Hospital, Shanghai Jiao-tong University School of 
Medicine, , China

Introduction: Type 2 diabetes mellitus (T2DM) is associated with higher fracture risk. 
Sex hormones are important to maintain skeleton health. It is not clear in diabetic males, 
which sex hormone(s) contributes to bone mineral densities (BMDs) and fracture risk. 
Methods: 498 men with T2DM were involved. BMDs at lumbar spine (L2-4), femoral neck 
(FN) and total hip (TH) were measured by dual-energy X-ray absorptiometry. The 10-year 
probability of fractures was accessed by Fracture Risk Algorithm tool. Serum levels of sex 
hormones were measured. Results: Follicle-stimulating hormone (FSH) and estradiol (E2) 
were determinants of BMDs at L2-4 (FSH, β = -0.177, P < 0.05; E2, β = 0.158, P < 0.05), E2 
was the determinant of BMDs at FN (β = 0.136, P < 0.05) and TH (β = 0.130, P < 0.05). FSH 
was the contributor of major osteoporotic fractures (MOF) (β = 0.243, P < 0.001) and hip 
fractures (HF) (β = 0.197, P 8.3 mIU/ml) and lower E2 tertile (<73.4 pmol/l) had increased 
risk of osteoporosis/osteopenia (OR=3.08, P<0.05). Conclusions: FSH and E2 are important 
contributors to BMDs and fracture risk for diabetic males.

Disclosures: Yixuan Jing, None

MON-623
Orthopedic Bone Health Optimization *Rowan Karaman1, Kristyn Hare1, Neil 
Binkley1, Gretta Borchardt1, Diane Krueger1, Paul Anderson1. 1University of 
Wisconsin-Madison, United States

Introduction: There is increasing interest in evaluating and optimizing bone health prior 
to elective orthopedic surgery. At this time there is virtually no data defining in which pa-
tients bone health optimization (BHO) should be performed and what this evaluation should 
include. We report data relevant to osteoporosis from a BHO program.Methods: We retro-
spectively reviewed the electronic medical record for 42 patients referred by orthopedic 
surgeons to a university-based BHO program.Results: 36 patients were female and 6 were 
male. Mean (SD) age was 66.9 (9.6). Thirty had orthopedic surgery after BHO and 12 await 
surgery. Thirty-six surgeries are spinal, 4 are total hip arthroplasties, and 2 are total knee 
arthroplasties. An average 94 days elapsed between BHO and surgery (range 6-361). Os-
teoporosis risk factors were present in 24/42 (57%) and included diabetes mellitus (n = 5), 
glucocorticoid use (n = 10), rheumatoid arthritis (n = 3), vitamin D deficiency, (n = 5), early 
menopause (n = 6), hyperparathyroidism (n = 2), hyperthyroidism (n = 1) and male hypogo-
nadism (n = 1).Eleven patients were on therapy for bone health; 4 alendronate, 3 zoledronic 
acid, and 4 estrogen. Average dietary calcium intake was 729.8 mg, average calcium sup-
plementation was 720 mg, and average vitamin D supplementation was 1455.4 international 
units. Thirteen had a history of fragility fracture. Forty had a DXA prior to or the week after 
BHO.All patients had low BMD; 19/42 (45%) had osteoporosis by T-score. Fifteen patients 
had opportunistic CT available within 2 years. Average lumbar Hounsfield units (HU) were 
89 (range 38-135). Ten patients had HU <= 100, consistent with osteoporosis. TBS showed 
degraded microarchitecture in 11 patients (TBS <= 1.23); 9 were recommended anabolic 
therapy. TBS showed partially degraded microarchitecture in 13 patients (1.23 < TBS < 
1.31); 10 were recommended anabolic therapy. Overall, 28 patients received a recommenda-
tion for anabolic therapy, 3 for antiresorptives, 5 did not receive a prescription for pharma-
cologic therapy, 3 continued estrogen, 1 continued tamoxifen, and 2 were recommended a 
DXA prior to the next dose of zoledronic acid. Patients were counseled on optimizing calci-
um and vitamin D.Conclusion: In this cohort of patients considered for orthopedic surgery, 
impaired bone health is very common. Defining approaches to optimize BHO evaluation and 
treatment and evaluating the effect on post-operative outcomes is necessary.

Disclosures: Rowan Karaman, None

MON-624
Association between osteoporosis-related vertebral fractures and DXA-
derived 3D measurements at lumbar spine *Mirella López Picazo1, Ludovic 
Humbert1, Silvana Di Gregorio2, Luis Del Río2, Miguel Ángel Gónzalez 
Ballester3. 1Galgo Medical, S.L., Spain, 2CETIR Group Medic, Spain, 3BCN 
MedTech, Universitat Pompeu Fabra, Spain

Objective: Evaluate the association of DXA-derived 3D measurements at the lumbar 
spine with incident vertebral fractures.Method: We retrospectively analyzed a cohort of post-
menopausal Caucasian women collected at CETIR Grup Mèdic: 37 subjects with incident 
vertebral fractures and 37 age-matched controls. Inclusion criterion for both groups was no 
prevalent fractures at baseline. Inclusion criteria for the fracture group was incident vertebral 
fracture(s) related to osteoporosis at follow-up visit between 1 to 10 years from baseline. 
Inclusion criteria for the control group was no osteoporotic fractures in any skeletal site 
during at least 7 years from baseline. Two subgroups were identified in the fracture group: 
one composed by the subjects that had at least one lumbar vertebra fractured; the other com-
posed by the subjects that had at least one thoracic vertebra fractured. Spine AP DXA scans 
were acquired at baseline using a Prodigy scanner (GE Healthcare). Areal BMD (aBMD) at 
L1-L4 segment was measured using enCORE software (GE Healthcare). DXA-derived 3D 
measurements at L1-L4 segment were assessed using a DXA-based 3D modeling software 
(3D-SHAPER, Galgo Medical). The software computes the 3D shape and density distribu-
tion of the lumbar spine by registering a statistical model onto the AP DXA scan. Volumetric 
BMD (vBMD) is computed at trabecular, cortical and integral compartments. Differences in 
DXA-derived measurements between fracture and control groups were evaluated using un-
paired t-test. Individual odds ratio (OR) and area under the receiver operating curve (AUC) 
were computed.Results: No significant difference between groups was found in terms of age, 
weight, height (p>0.05). Mean aBMD of lumbar spine fracture subgroup was 10.1% lower 
compared to control subgroup (p=0.015, Table 1). However, no significant differences were 
observed in aBMD between the thoracic spine fracture and control subgroups. Trabecular 
vBMD at the vertebral body was the measurement that best discriminated between groups. 
Unlike the lumbar spine subgroup analyses, significant differences were observed in corti-
cal thickness between the thoracic spine fracture subgroup and controls.Conclusion: This 
study shows the potential of DXA-derived 3D measurements to discriminate subjects with 
and without osteoporosis-related vertebral fractures using standard L1-L4 AP DXA scans. 
It also shows differences between lumbar and thoracic spine fractures by the DXA-derived 
3D measurements.

Disclosures: Mirella López Picazo, None
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MON-625
Spinal curvature assessed by a computer-assisted device 
and　anthropometric indicators are useful in discriminating vertebral 
fractures among individuals with back pain *Satoshi Mizukami1, Yasuyo 
Abe1, Ritsu Tsujimoto1, Kazuhiko Arima1, Kiyoshi Aoyagi1, Mitsuo Kanagae2, 
Goji Chiba2. 1Nagasaki University, Japan, 2Nishi-Isahaya Hospital, Japan

Vertebral fractures have been associated with thoracic kyphosis. However, reports 
on lumbar kyphotic changes in association with vertebral fracture are scarce. This study 
investigated the accuracy of thoracic kyphotic angle (TKA) and lumbar kyphotic angle 
(LKA) measurements as well as anthropometric indicators (wall–occiput distance (WOD) 
and rib–pelvis distance (RPD)) in discriminating patients with vertebral fractures.Lateral 
radiographs of the spine were obtained in 70 postmenopausal Japanese women who visited 
an orthopedic clinic with low back pain (mean age, 76.2±9.0 years). Radiographic verte-
bral fracture was diagnosed using quantitative measurement according to Japanese criteria. 
Osteoarthritis (OA) was defined as Kellgren–Lawrence (KL) grade 3 or higher. TKA and 
LKA were measured using SpinalMouse®. WOD and RPD were also measured.At least 
one vertebral fracture was present in 49 subjects (70 %). Women with vertebral fractures 
showed significant increases in LKA, TKA+LKA, and WOD and decreases in RPD. Logis-
tic regression analysis showed significant association between TKA + LKA and vertebral 
fracture independent of the presence of OA. Odds ratio for 10 degree increase in TKA+LKA 
was 2.13. Receiver operating characteristic analysis revealed that TKA was useful for dis-
criminating thoracic fractures (area under the curve (AUC), 0.730) and LKA was useful for 
lumbar fractures (AUC, 0.691). The combination of TKA+LKA offered the highest accuracy 
for detecting thoracic, lumbar, and any vertebral fractures, with AUCs of 0.779, 0.728, and 
0.783, respectively. WOD and RPD showed low-to-moderate accuracies for thoracic, lum-
bar, and any vertebral fractures.Assessment of spinal kyphosis by SpinalMouse® as well as 
anthropometric indicators proved useful in discriminating subjects with vertebral fractures. 
These convenient and radiation-free methods could contribute to early diagnosis of verte-
bral fractures and subsequent appropriate treatment, thus preventing additional osteoporotic 
fractures.

Disclosures: Satoshi Mizukami, None

MON-626
FRAX without BMD predicts treatment recommendations for Veterans who 
recently sustained a low trauma non-vertebral/non-hip fracture *Nicole 
Sagalla1, Cathleen Colon-Emeric1, Kenneth Lyles1, Richard Lee1, Julie Vognsen2. 
1Duke University Hospital, United States, 2Durham Veteran Affairs, United States

Patients with a history of fracture have an increased risk of subsequent fracture, but 
excluding vertebral and hip fractures, current guidelines do not advocate treatment of men 
for osteoporosis based solely on a history of recent low trauma fracture. After a low trauma 
fracture, only a small percentage of patients receive further evaluation with bone mineral 
density (BMD) measurement via DXA scan. The objective of this study was to determine if 
the FRAX risk score used without BMD measurement with DXA could appropriately predict 
treatment recommendations for Veterans who recently sustained a low trauma fracture. A 
retrospective study of Veterans 50+ years of age who sustained a low trauma fracture and 
completed BMD testing was conducted using data from the Durham Veteran Affairs Bone 
Health Service database from 2013 to 2018. Only Veterans who recently sustained a rib, 
upper extremity, or lower extremity fracture were included (i.e. fractures of the vertebra and 
hip, as well as face, clavicle, fingers, and toes were excluded) (n=214). Of those, 91% were 
Men and 70% Caucasian. the FRAX ten year probability of fracture was calculated for each 
patient both without and with BMD. A FRAX probability score cut off of 20% or greater for 
Major osteoporotic fracture and 3% of greater for Hip fracture was used to determine treat-
ment threshold. Among the 214 Veterans in the study, the FRAX probability score without 
BMD accurately predicted treatment vs no treatment decisions for 169 Veterans (78.9%). 
Using the defined cut offs, the FRAX probability score would have advised treatment for 20 
veterans (9.3%) that did not qualify for treatment based on their BMD measurement com-
bined with fracture risk based on FRAX. Conversely, using the FRAX without BMD would 
have recommended no treatment for 25 Veterans (11.7%), though treatment would have 
been recommended based on BMD measurement with Tscore in the Osteoporotic range. Our 
results suggest that FRAX without BMD measurement reasonably identifies Veterans with 
a recent low trauma non-vertebral/non-hip fracture who require osteoporosis treatment and 
that DXA measurement may not be necessary in this population.

Disclosures: Nicole Sagalla, T32DK007012, Grant/Research Support

MON-627
Osteocalcin and its Forms Across the Adult Male Lifespan *Cassandra 
Smith1, Itamar Levinger1, Sarah Voisin2, Danielle Hiam2, Xu Yan2, Gustavo 
Duque3, Ahmed Al Saedi4, Steven Phu4, Tara Brennan-Speranza5, Lewan 
Parker6, Nir Eynon7, David Scott8, Lauren Blekkenhost9, Joshua Lewis10, Ego 
Seeman11, Elizabeth Byrnes12, Leon Flicker13, Bu Yeap14. 1Institute for Health 
and Sport (iHeS), Victoria University; Australian Institute for Musculoskeletal 
Science (AIMSS), Australia, 2Institute for Health and Sport (iHeS), Victoria 
University, Australia, 3Australian Institute for Musculoskeletal Science 
(AIMSS); University of Melbourne; Western Health, Australia, 4Australian 
Institute for Musculoskeletal Science (AIMSS); University of Melbourne; 
Western Health, Australia, 5Bosch Institute for Medical Research, University of 
Sydney, Australia, 6Institute for Physical Activity and Nutrition (IPAN), Deakin 
University, Australia, 7Institute for Health and Sport (iHeS), Victoria University; 
Murdoch Childrens Research Institute, Australia, 8Monash University, Australia, 
9Edith Cowan University; University of Western Australia, Australia, 10Edith 
Cowan University; University of Western Australia; Sydney Medical School, 
The University of Sydney, Australia, 11University of Melbourne; Austin Health, 
Australia, 12 PathWest Laboratory Medicine, Queen Elizabeth II Medical 
Centre, Perth, Australia, Australia, 13Medical School, University of Western 
Australia; 12.Western Australian Centre for Health & Ageing, University of 
Western Australia, Australia, 14Medical School, University of Western Australia; 
13.Department of Endocrinology and Diabetes, Fiona Stanley Hospital, Australia

Purpose: Osteocalcin (OC), an osteoblast-specific secreted protein expressed by mature 
osteoblasts is used in clinical practice and in research as a marker of bone turnover. OC, has 
two major forms carboxylated (cOC) and undercarboxylated (ucOC) and each form has a 
different biological function including bone remodelling and glucose metabolism. Refer-
ence ranges for cOC and ucOC across the adult lifespan are not clear and current reference 
intervals for ucOC are limited to older men. Given the different physiological roles of cOC 
and ucOC, development of reference ranges of the total OC (tOC) and different forms may 
help to identify people who are at risk for future bone or metabolic conditions.Methods: 
Blood was collected in the morning after an overnight fast from 236 community dwelling 
men (18 to 92 years old). Participants did not have a history of diabetes, antiresorptive, 
warfarin or glucocorticoid use. Serum was analysed for tOC and the ucOC fraction using 
the hydroxyapatite binding method. cOC, ucOC/OC and cOC/OC ratios were calculated. 
Reference intervals were established by polynomial quantile regression analysis. Results: 
The normal range for our reference population of young men (<=30 years), was: tOC 17.9-
56.8 ng/mL, ucOC 7.1- 22.0 ng/mL, cOC 8.51-40.3 ng/mL (mean and 95% CI). Ageing had 
a significant effect on tOC, ucOC and cOC which reflected a “U” shape pattern. The ucOC/
OC ratio increases with increasing age while cOC/OC ratio decreases with age. Body mass 
index (BMI) explained 4% of the variance in the ratios, while age explained 31% of the 
variance.Conclusions: We have defined reference ranges for the OC-forms across the adult 
male lifespan and demonstrated OC-ratios better reflect the effects of ageing on OC-forms.

Disclosures: Cassandra Smith, None

MON-628
Analysis of 2D-DXA image by 3D-SHAPERTM gives additional information 
for the treatment with denosumab in post-kidney transplant recipients. 
*Eisuke Tomatsu1, Yasumasa Yoshino1, Yohei Asada1, Sahoko Sekiguchi-Ueda1, 
Megumi Shibata1, Takeshi Takayanagi1, Atsushi suzuki1, Tamotsu Sugita2, 
Hiroshi Toyama3, Renaud Winzenrieth4. 1Department of Endocrinology and 
Metabolism, Fujita Health University, Japan, 2Department of Radiology, Fujita 
Health University Hospital, Japan, 3Department of Radiology, Fujita Health 
University, Toyoake, Aichi, Japan, Japan, 4Galgo Medical S.L., Spain

Post kidney transplantation (KTx) patients are known to have high fracture risk espe-
cially in the first year after KTx mainly due to immunosuppression therapy such as gluco-
corticoid (GCs). Anti-RANKL antibody denosumab (Dmab) has strong inhibitory effects on 
bone resorption and is known to increase bone mineral density (BMD) in primary osteopo-
rosis. 3D-SHAPERTM Software generates a 3D QCT model from a patient’s hip DXA scan, 
segments and measures separately cortical and trabecular bone density. In this study, we 
evaluate the change of 3D bone measurements in KTx patients with Dmab. Methods: KTx 
patients were recruited (n=35, M/F=22/13, age=53.6 ± 2.3 years) from 2014 to 2016 in Fu-
jita Health University Hospital. All patients were treated with GCs during the study period. 
Dmab was administrated every 6 months during first year after KTx in 28 cases regardless of 
BMD at the time of KTx. 7 other patients did not meet the criteria of glucocorticoid-induced 
osteoporosis and received no anti-osteoporosis medicine during the study period (Control). 
BMD at total femur (TF BMD) was measured using a Discovery A densitometer after KTx, 
at 6, 12, 24 and 36 months and total femur DXA image was analyzed retrospectively using 
3D-SHAPERTM software. Results (Fig. 1): Among the 28, 24 patients stopped Dmab at 12 
months after KTx (Dmab-C) according to the study protocol. We continued to treat 4 patients 
with Dmab for 24 additional months because of high risk of fracture (Dmab-D). TF BMD 
in Dmab-C increased at 12 months (+2.7%) and then decreased to reach baseline value at 
36 months (-0.4%). TF BMD in Dmab-D and in Control group showed + 5.8% increase and 
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-7.4 % decrease respectively at 36 months. Cortical surface TF BMD showed same trend as 
TF BMD (Dmab-C: +0.4 %, Dmab-D: +8.0 %, Control: -6.2 %) at 36 months after KTx. In 
Control, Trabecular volumetric BMD (Tb vBMD) decreased by 15.8% at 36 months. Dmab 
increased Tb vBMD by 5.2% in Dmab-D group and had partial protective effect on Dmab-C 
group but stop to overcome GCs negative effect (-6.4%). Discussion: KTx patients with 
GCs exhibited rapid decrease of BMD even when they do not meet the GIOP guidelines’ 
intervention criteria. 12 months of Dmab is protective enough to balance with GCs negative 
effect on the cortical bone at 36 months but does not compensate the trabecular loss linked 
to GCs. Conclusion: New imaging technologies, such as 3D-SHAPERTM, seems to give us 
more precise assessment of bone structure in KTx patients.

Disclosures: Eisuke Tomatsu, None

MON-629
Image validation of Spectral analysis filters on femoral bone with DECT: 
An Ex-vivo Study on Human Femur *PHILIPPE PAUL WAGNER1, JEAN- 
PAUL ROUX1, FRANCOIS DUBOEUF1, ROLAND CHAPURLAT1, HELENE 
FOLLET1, QUENTIN CHUZEL2, JEAN-BAPTISTE PIALAT2. 1INSERM 
UMR 1033, France, 2Univ Lyon Sud, Hospices Civils de Lyon, Lyon, France, 
France

Introduction:The use of Single Energy Quantitative Computed Tomography (QCT) 
requires a hydroxyapatite phantom to calibrate the quantitative bone signal. However, at-
tenuation data from a mono-energetic beam allows only limited tissue decomposition. Vari-
ations in tissue density may induce an error in the measurement of volumetric bone mineral 
density (vBMD) by QCT leading to an overestimation of vBMD. Dual-energy CT (DECT) 
can decompose attenuation of the bone signal according to the atomic number and tissue 
density. Specific material filters for calcium or hydroxyapatite isolate each of them. Our ob-
jective was to generate a custom bone-specific filter and to evaluate DECT spectral analysis 
ability to assess bone component.Methods:Forty human femurs were assessed by DECT 
QCT. Acquisition reconstruction was performed to produce a mono-energetic equivalent 
images (Hybrid-SECT). Then, specific reconstructions were performed using the filters for 
calcium, hydroxyapatite and a specific custom bone filter. The results obtained using these 
filters were compared with those obtained by Hybrid SECT using the absolute agreement 
ICC calculated by the 2-way mixed-effects model. Image quality was assessed using the 
Contrast to Noise Ratio (CNR) and the Signal to Noise Ratio (SNR).Results:The comparison 
of bone parameters extracted from Hybrid-SECT and DECT using calcium filter showed 
excellent agreement for femoral neck bone mineral content, volume and vBMD (ICC>0.90). 
The agreement for other measures was good (ICC= 0.75-0.90). The comparison of the data 
obtained using Hybrid-SECT and DECT hydroxyapatite filter showed excellent agreement 
for most parameters (ICC>0.90) and good agreement for the femoral neck surface, areal 
BMD and vBMD (ICC>0.79). The comparison between Hybrid-SECT and DECT bone filter 
showed excellent agreement for femoral neck volume, aBMD and vBMD and good agree-
ment for other measures. Calcium Filter provided the smallest degradation of the image 
quality as assessed using the CNR and SNR (Figure1).Conclusion:DECT technology detects 
calcium and hydroxyapatite within the bone tissue and without requiring calibration phan-
tom. It increases tissue delineation according to the atomic number and local densities with 
no increase of radiation dose vs. SECT. DECT may therefore contribute to opportunistic 
diagnosis of osteoporosis e.g., in patients with hip fracture or for opportunistic diagnosis in 
patients having QCT for other indications.

Disclosures: PHILIPPE PAUL WAGNER, None

MON-630
Intrasite short-term precision in first and second generation HR-pQCT 
scanners assessed using phantoms and repeated scans in adults with 
osteogenesis imperfecta *Elizabeth A. Zimmermann1, Nicholas Mikolajewicz1, 
Maximilian Rummler1, Catherine Julien1, Francis H. Glorieux1, Bettina M. 
Willie1. 1McGill University and Shriners Hospitals for Children, Canada

Purpose: Multi-center clinical trials require high reproducibility to monitor longitudinal 
changes in bone. Here, we address intrasite short-term precision of two generations of high 
resolution peripheral quantitative computed tomography (HR-pQCT) scanners (XtremeCT 
and XtremeCT II) to assess density and microarchitecture parameters.Methods: Two phan-
toms (QC1, SCANCO; European forearm phantom, EFP, QRM GmbH) were scanned in 
triplicate at baseline and 6 months at 13 clinical sites (7 XCT and 6 XCT II). Bone mimic 
(BM) variables from phantoms included: total, trabecular and cortical volumetric bone min-
eral density (Tt.vBMDBM, Tb.vBMDBM, Ct.vBMDBM); cortical thickness (Ct.ThBM); 
cortical and trabecular area (Ct.ArBM, Tb.ArBM). Patients with osteogenesis imperfecta 
(OI) were scanned twice with full repositioning (radius: n=5 XCT, n=5 XCT II; tibia: n=6 
XCT, n=8 XCT II). Density and microstructure were assessed: Tt.vBMD, Tb.vBMD, Ct.vB-
MD, Ct.Th, Ct.Ar, cortical porosity (Ct.Po), as well as trabecular bone volume fracture (BV/
TV), thickness (Tb.Th), number (Tb.N) and area (Tb.Ar). Parameters were cross-calibrated 
to the reference site. Intrasite short-term precision error is reported as coefficient of vari-
ation (CV%) and root mean square coefficient of variation (RMSCV%). Mann-Whitney 
U-test was used (significance, α=0.05).Results: Intrasite short-term precision (RMSCV) of 
phantoms in both scanners was <0.51% for density measurements and <0.80% for Ct.ThBM 
(Fig. A-E). XCT II had significantly lower CV than XCT for QC1 (Tt.vBMDBM) and EFP 
(Tt.vBMDBM, Ct.vBMDBM) density parameters. CV for Tt.vBMDBM between QC and 
EFP was not significantly different. Intrasite short-term precision (RMSCV) for repeated 
patient scans was <1.75% for density values (Fig. F-G), 0.68 - 2.67% for trabecular mi-
croarchitecture (Fig. I), <1.35% Ct.Th (Fig. H) and <9.5% for Ct.Po (Fig. J).Conclusions: 
Our intrasite short-term precision for phantom and OI patient scans are similar to previous 
reports using cadaver bone or repeated scans of other patient populations. These data suggest 
non-cadaveric phantoms are a reasonable approach to assess reproducibility of HR-pQCT 
outcome measures in multi-national longitudinal clinical trials. Although greater precision 
was possible using XCT II to assess density and some microarchitecture parameters, intrasite 
short-term precision across the 13 sites was within an acceptable level for most parameters, 
regardless of scanner generation.
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MON-669
THE NATIONAL TREATMENT GAP IN SECONDARY FRACTURE 
PREVENTION IN DENMARK 2005-2014: INDIVIDUAL PATIENT 
DATA INCLUDING BOTH HOSPITAL ADMINISTERED AND ALL 
PRESCRIBED ANTI OSTEOPOROSIS MEDICATIONS *Michael K 
Skjødt1, Martin Ernst2, Bo Abrahamsen2, Sara Khalid3, Antonella Delmestri3, 
Daniel Prieto-Alhambra3, Cesar Libanati4, Emese Toth4, Cyrus Cooper5, Daniel 
Martinez-Laguna6. 1Holbæk Hospital, Denmark, 2OPEN, University of Southern 
Denmark, Denmark, 3NDORMS, University of Oxford, United Kingdom, 4UCB, 
Belgium, 5MRC Lifecourse Epidemiology Unit, Univ of Southampton, United 
Kingdom, 6Instituto de Salud Carlos III, Spain

Objective: Patients with recent fractures are at elevated risk of subsequent osteoporotic 
fractures and are candidates for Anti-Osteoporosis Medications (AOM). Linkage only to 
the National Prescription Register fails to account for hospital-administered drugs includ-
ing Zoledronic acid (ZA) and denosumab (Dmab) hence possibly overestimating the treat-
ment gap. The purpose of this analysis was to use individual patient data for both treatment 
settings to accurately access the treatment gap in Denmark.Material and methods: Using 
national health data for all fractures for persons aged 50+ in the period 2005 to the end of 
2014, we established post fracture cohorts for each calendar year to calculate the percentage 
of patients who were already treated (fig 1, grey shading) or who began AOM through pre-
scriptions (black shading) or hospital administered ZA/Dmab (thin red shading) in the 12 mo 
following fracture. The analysis comprised 92,690 hip fracture events, 15,381 spine fracture 
events and 338,261 non-hip non-spine events. If a patient had more than one fracture at the 
same site in the same year, the treatment gap was only based on the first fracture, but the 
same person could contribute to the fracture gap in more than one calendar year representing 
the repeated missed opportunities.Results: Hospital administered ZA and Dmab following 
fracture increased over time from 2005 (N=74) to 2010 (N=438), then decreased somewhat 
(N=324). However, including this n the analysis did not materially reduce the large treatment 
gap following fracture (fig 1, black curves), though the number of persons treated was 5-10% 
higher than that found using prescription data only. Over the ten-year period, we observed a 
small decrease in the treatment gap after hip fracture (81.6% to 74.1%) and forearm fracture 
(88.0% to 81.4%), with no narrowing in the treatment gap for spine fractures (66.8% to 
67.3%). While treatment rates in patients living with spine fractures are higher than for other 
fracture types, a significant treatment gap remains.Conclusion:Including hospital adminis-
tered AOM did not materially reduce the treatment gap after fractures in Denmark. Over 
a ten-year period, we observed only a small narrowing of the unacceptable post fracture 
treatment gap in the country.The support of UCB and Amgen is gratefully acknowledged.

Disclosures: Michael K Skjødt, UCB, Grant/Research Support

MON-670
Relationship between vitamin D, parathyroid hormone and bone health 
in Myanmar subjects *Moe Wint Aung1, Emma Mitchell2, Zarchi Pyone3, 
Thinn Thinn Hlaing4, Harshal Deshmukh5, Mo Aye6. 1Department of Diabetes 
and Endocrinology, Yangon General Hospital, Myanmar, 2NHS Thames Valley 
and Wessex Leadership Academy, United Kingdom, 3University of Medicine 1, 
Myanmar, 4Dept of Chemical Pathology and Metabolic Medicine, University 
of Medicine 1, Myanmar, 5Hull York Medical School, United Kingdom, 6Hull 
University Teaching Hospitals NHS Trust, United Kingdom

ContextPrevalence of low vitamin D (25OHD) is common in the southeast and south 
Asian populations. There is limited data on the effect of this on surrogate markers of bone 
health. We wanted to investigate the effect of low 25OHD on parathyroid hormone (PTH), 
albumin-adjusted calcium (Ca) and alkaline phosphatase (ALP) in Myanmar subjects with 
and without osteoporosis.MethodsThis was a cross-sectional analysis of 181 Myanmar sub-
jects, who either have established osteoporosis with a recent fracture (Group A, n=60), or 
had prior fragility fractures and/or are at risk of osteoporosis through clinical risk factors 
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(Group B, n=60), and healthy volunteers without any history of fracture or known risk fac-
tors (Group C, n=61). Kruskal-Wallis test (non-parametric ANOVA) was used to compare 
median levels of PTH, Ca and ALP in the three groups. Ordinal logistic regression with 
four groups of 25OHD levels: group 1 (25OHD 30 ng/mL) were included as the dependent 
variables with PTH, Ca and ALP as independent variables with adjustments for age, gender, 
BMI, patient group, exposure to sunlight, previous fragility fracture and other relevant co-
variates.ResultsThe median age of the study population was 56y (IQR=16) and consisted of 
82% females; 65% of the population had 25OHD of <20ng/mL. The median PTH levels for 
Groups A, B and C were: 43.7 pg/mL (IQR=23), 46.5 (IQR=33) and 40.05 (IQR=27), P-val-
ue=0.43. Median Ca were 2.3 mmol/L (IQR=0.10), 2.3 (IQR=0.20) and 2.3 (IQR=0.12), 
P-value=0.74, and median ALP were 79 IU/L (IQR=27), 90 (IQR=45) and 93 (IQR=39), 
P-value = 0.20 respectively. In the ordinal regression analysis performed in the entire study 
population, 25OHD levels were not associated with PTH (P-value=0.17), Ca (P-value=0.92) 
and ALP levels (P-value=0.84) after adjustments for relevant covariates.ConclusionThere 
is a high prevalence of low 25OHD in the Myanmar population. However, lower levels of 
25OHD were not associated with corresponding changes in the surrogate markers of bone 
changes. While the definitions for 25OHD insufficiency or deficiency were based on the risk 
of developing osteomalacia and rickets in Caucasian populations, these threshold values 
may not be applicable in Asian populations.

Disclosures: Moe Wint Aung, None

MON-671
Disease Burden of Osteoporosis and Other NCDs in Lebanon *Aya Bassatne1, 
Ghada El-Hajj Fuleihan1, Hilda Harb2, Jenny Romanos2, Walid Ammar2. 
1Calcium Metabolism and Osteoporosis Program American University of Beirut, 
Lebanon, 2Lebanese ministry of public health, Lebanon

Background: Non-Communicable Diseases (NCDs) constitute the leading cause of 
morbidity and mortality worldwide and in the Middle East, Lebanon is no exception. Os-
teoporosis is a silent but life threatening disease of the elderly: 20-30% of patients with 
hip fracture are dead within 5 years, and 50% lose functional independence. Yet it is not 
universally recognized as a health priority.Aims: Evaluate and compare disease burden 
from osteoporosis and other NCDs in Lebanon, based on prevalence rates and incidence 
rates. Methods: The population of interest are community living Lebanese ≥ 65 years for 
prevalence rates and ≥ 50 years for incidence rates. Due to the lack of national NCD regis-
tries, we assessed the prevalence of osteoporosis and other NCDs such as obesity, diabetes, 
hypertension, dyslipidemia and cardiovascular diseases based on two previously published 
population based studies conducted in Lebanon. We also compared incidence rates of hip 
fractures, major osteoporotic fractures (MOF) (spine, hip, humerus and forearm) and the five 
most common cancers in women and in men above the age of 50. MOF fracture incidence 
was derived based on the ratio of MOF/hip fractures in the literature. The data source for 
NCDS was the national hip fracture and cancer registries of the Lebanese Ministry of Public 
Health. Results: The prevalence of osteoporosis in the elderly Lebanese population, mean 
age 72 years was 81.7%. This exceeded the prevalence of other NCDs such as hypertension 
(53.3%), diabetes (21%), dyslipidemia (31.3%) and cardiovascular diseases (29.7%). Grade 
II and III morphometric fractures were present in 19% of women and 13 % of men. The 
total incidence rates of MOF exceeded that of the five most common cancers in women 
and men aged above 50 years in the year 2017. Specifically, the incidence of MOF was 
2.2 times greater than that of breast cancer, the most common cancer in women and 2.1 
times greater than that of bladder cancer, the most common cancer in men registered during 
that same year. Conclusion: Osteoporosis is a common disease among the Lebanese elderly, 
more common than most commonly feared NCDs. Our findings are novel for region and 
comparable to those in western populations, and justify placing osteoporosis on the top of 
NCDs’ priority list. They also justify a call for action to increase awareness of the public and 
professionals, and allocate needed public health resources towards identification, prevention 
and treatment of osteoporosis.

Disclosures: Aya Bassatne, None

MON-672
Serum Pentosidine in Women in the Canadian Multicentre Osteoporosis 
Study *Lindsie Blencowe1, Andrea Bozovic2, Vathany Kulasingam2, George 
Tomlinson2, Evelyn Wong2, Claudie Berger3, Suzanne Morin3, David Goltzman3, 
Jerilynn Prior4, Robert Josse5, William D. Leslie6, Stephanie Kaiser7, Christopher 
Kovacs8, Jonathan D. Adachi9, Angela Cheung10. 1University of Toronto, Canada, 
2University Health Network, Canada, 3McGill University, Canada, 4University 
of British Columbia, Canada, 5St. Michael’s Hospital, Canada, 6University of 
Manitoba, Canada, 7Dalhousie University, Canada, 8Memorial University of 
Newfoundland, Canada, 9McMaster University, Canada, 10University Health 
Network, University of Toronto, Canada

Purpose: Advanced glycation end-products (AGEs) have been implicated in many de-
generative diseases and with aging. In bone, the accumulation of AGEs makes bones brittle 
and may contribute to fracture. Pentosidine (PEN) is one of several AGEs that may be poten-
tial biomarkers of osteoporosis and fracture. In order to characterize this potential biomarker, 
PEN was assessed in women in the Canadian Multicentre Osteoporosis Study (CaMOS).
Methods: Total PEN was assessed using liquid-chromatography tandem mass spectrometry 
in stored serum samples from 897 women at Year 10 in CaMOS. The association of demo-
graphic and clinical variables with total serum pentosidine levels were analysed by uni-
variate and multivariate regression analyses. Demographic and clinical variables included; 
age, menopause status, estimated glomerular filtration rate (eGFR, calculated as per Levey 
et al. 2009), fasting glucose, bisphosphonate use, bone mineral density (BMD) of the total 
hip, femoral neck, lumbar spine and trabecular bone score (TBS).Results: The mean age of 
women in the cohort was 68.8 years (range 40-92 years) and the median level of PEN was 
39.7nM (range 12.0-1752.4nM). 15% of the cohort had moderate-severe (Stage 3-4) chronic 
kidney disease (CKD) based on eGFR. In univariate analyses, PEN level was significantly 
associated Age (p<0.001) and eGFR (p90 mL/min per 1.73 m2, n=200) revealed that PEN is 
inversely associated with total hip (p=0.020) and femoral neck (p=0.023) BMD, but not as-
sociated with lumbar spine BMD (p=0.218) or age (p=0.418). TBS could not be assessed in 
this group due to limited data. In multivariate analyses of the total cohort, associations with 
PEN were explored while adjusting for eGFR. PEN was associated with eGFR (p=0.001) but 
not associated with age (p=0.757), menopause status (p=0.363), fasting glucose (p=0.196), 
bisphosphonate use (p=0.826), total hip BMD (p=0.515), femoral neck BMD (p=0.626) or 
TBS(p=0.523).Conclusions: Our results demonstrate that reduced renal function is associat-
ed with increased serum PEN, independent of age and BMD in women. Whether serum PEN 
adds to age, sex and BMD for fracture risk assessment will require further study.
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Disclosures: Lindsie Blencowe, None

MON-673
Development and Validation of a Risk Score to Predict the First Hip 
Fracture in the Oldest Old: Retrospective Cohort Studies *Ching-Lung 
Cheung1, Ming-Tuen Lam1, Chor-Wing Sing1, Gloria Li1, Annie Kung1, Kathryn 
Tan1. 1The University of Hong Kong, Hong Kong

Background: Accurate prediction of hip fracture risk in the oldest old is needed. To 
evaluate whether the common risk factors and risk scores (FRAX, QFracture and Garvan) 
can predict hip fracture in the oldest old, and to derive an oldest-old specific hip fracture pre-
diction risk algorithm (the HKOS score).Methods: Cohort studies of participants aged>=80 
without history of hip fracture. For the derivation cohort (N=251, mean age=83), popula-
tion-based participants were enrolled with a median follow-up of 8.9 years. For the valida-
tion cohort (N=599, mean age=85), outpatients from Hong Kong were enrolled with a me-
dian follow up of 2.6 years. A 5-factor risk score (the HKOS score) for incident hip fracture 
was derived and validated, and its predictive accuracy were evaluated and compared with 
other risk scores. Results: In the derivation cohort, the C-statistics were 0.65, 0.61, 0.65, 0.76 
and 0.78 for FRAX with BMD, FRAX without BMD, QFracture, Garvan, and the HKOS 
score, respectively. The NRI and IDI of the HKOS score showed better reclassification of 
hip fracture than FRAX and QFracture (all P<0.001), but not Garvan. Garvan fracture risk 
score showed a significant over-estimation in fracture risk (Hosmer-Lemeshow test p-value: 
<0.001), while HKOS score was well-calibrated. In the validation cohort, the C-statistic 
of the HKOS score was 0.81. Similarly, HKOS score had an excellent agreement between 
expected and observed fracture risk in calibration plot.Conclusion: Among the oldest old, 
the HKOS score outcompeted all existing risk scores in predicting incident hip fracture, 
these findings suggest that HKOS score may be useful in identifying oldest old at risk of hip 
fracture in both ambulatory and hospital settings.

Disclosures: Ching-Lung Cheung, None

MON-674
Incident Fractures and Locations of Subsequent Fractures in Postmenopausal 
Women: The Women’s Health Initiative Observational Study *Carolyn 
Crandall1, Rebecca Hunt2, Katie Stone3, John Robbins4, Maryam Sattari5, 
Karen Johnson6, Julie Weitlauf7, Tanya Gure8, Andrea LaCroix9, Jane Cauley10. 
1University of California, Los Angeles, United States, 2Fred Hutchinson Cancer 
Research Center, United States, 3California Pacific Medical Center Research 
Institute and San Francisco Coordinating Center, United States, 4UC Davis 
Medical Center, United States, 5University of Florida, United States, 6University 
of Tennessee Health Science Center, United States, 7Veterans Affairs Palo Alto 
Health Care System, Palo Alto, CA and Department of Psychiatry and Behavioral 
Sciences, Stanford University, United States, 8The Ohio State University, United 
States, 9University of California, San Diego, United States, 10Graduate School of 
Public Health, University of Pittsburgh, United States

The locations of subsequent fractures after initial fracture among postmenopausal wom-
en are poorly characterized. We used data from participants of the Women’s Health Initiative 
study, Participants were postmenopausal women aged 50 to 79 years at baseline. Average 
follow-up for incident fractures was 8.3 years (n = 73,423). We used Cox proportional haz-
ards models, adjusting for age, race/ethnicity, body mass index, and other covariates. Of 
women who experienced spine fracture, 3.8% (95% confidence interval [CI] 2.1%-4.5%) 
experienced a subsequent hip fracture within 10 years. Of women who experienced initial 
humerus fracture, 3.1% (95% CI 2.0%-4.2%) experienced a subsequent hip fracture. Lower 
arm/wrist fracture was associated with significantly elevated risk of subsequent incident 
upper extremity fracture (adjusted hazard ratio [aHR] 2.08, 95% confidence interval [CI] 

1.59-2.73), lower extremity fracture (aHR 1.69, 95% CI 1.36-2.09), and central body frac-
ture (aHR 1.55, 95% CI 1.21-1.98). Spine fracture was associated with elevated risks of sub-
sequent upper extremity fracture (aHR 1.82, 95% CI 1.31-2.54). Women with incident spine 
fracture had a 3-fold increased risk of subsequent central body fracture (aHR 3.07, 95% CI 
2.17-4.35). Humerus fracture was associated with significantly increased risk of subsequent 
upper extremity fracture (aHR 1.85, 95% CI 1.32-2.60), lower extremity fracture (aHR 1.83, 
95% CI 1.32-2.55), and central body fracture (aHR 2.34, 95% CI 1.70-3.22). Hip fracture 
was associated with significantly increased risk of subsequent upper extremity fracture (aHR 
2.02, 95% CI 1.45-2.81) and lower extremity fracture (aHR 1.70, 95% CI 1.12-2.56), and 
increased central body fracture (aHR 2.63, 95% CI 1.79-3.85). Clinicians should recognize 
the increased risk of central body, upper extremity, and lower extremity fractures among 
postmenopausal women who have already experienced upper extremity or lower extremity 
fractures. Strategies should be developed for women with upper and/or lower extremity frac-
ture in order to reduce subsequent risk of central body fractures.

Disclosures: Carolyn Crandall, None

MON-675
Effect of Fractures on Overall Survival in Cancer Patients: The NHANES 
database *Beatrice Edwards1, Xiaotao Zhang2. 1Central Texas Veterans 
Healthcare System, United States, 2Baylor University, United States

Background: Fractures are a significant cause of morbidity, institutionalization and 
mortality in older adults who are cancer-free.Objectives: We evaluated the effect of fractures 
on overall survival in older patients with cancer. Methods: The National Health and Nutri-
tion Study (NHANES) assessed the health and nutritional status of the U.S. The NHANES 
database is publicly available, and this study was exempt from approval by an institutional 
review board. All participants provided informed consents both before the interview and 
examination stages. A total of 62,160 individuals participated in NHANES during 1999-
2010. We restricted our analyses to older adults (65 years of age and older) with self-reported 
cancer diagnosis, with a follow-up till 2011.Results: In total, 1,718 older adults with cancer 
and with available follow up were included for final analysis. There were 303 participants 
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with fractures (17.6%) and 581 deaths (33.8%) that occurred over a median follow up 4.3 
years (range 0.1-12.8 years). Mean age was 74.8 +/- 0.2, with females 49.6%. Cancer types 
included solid tumors and hematologic malignancies. Among solid tumors, colorectal 9.0%, 
breast cancer 17.4%, prostate cancer 17.7%, lung 3.0%. Among hematologic malignancies, 
lymphoma 1.6%, myeloma 7.2%, CLL 1.2%. Hip fractures were associated with advanced 
age, obesity, diabetes, stroke, functional impairment , and mortality. Spine fractures were 
associated with advanced age, cardiovascular disease, functional impairment and mortality. 
Univariate analysis for factors associated with overall survival in older adults in NHANES 
revealed an increased risk with spine fractures H.R. = 1.89, (95% CI 1.11, 3.2, p=0.02) and 
hip fractures H.R. = 2.66, (95% CI 1.41, 5.02, p <0.01).Conclusion: In older cancer patients 
vertebral and hip fractures were associated with an increased risk for mortality.

Disclosures: Beatrice Edwards, None

MON-677
Comorbid illnesses and reduced GFR predict fractures in patients with 
diabetes in an ethnic-specific manner *Rajesh Jain1, Mark Weiner1, Huaqing 
Zhao1, Kevin Williams1, Tamara Vokes2. 1Lewis Katz School of Medicine at 
Temple University, United States, 2The University of Chicago, United States

Introduction: Diabetes mellitus (DM) is associated with 25-90% increased risk of frac-
ture compared to those without DM. It is not clear, however, which fracture risk factors, 
such as comorbid illnesses or DM complications, are most predictive in patients with DM. 
Better understanding of these risk factors may allow for tailored osteoporosis screening and 
treatment strategies.Methods: We performed a retrospective study of 19,142 subjects with 
DM (7,617 Caucasians [CA], 7,450 African Americans [AA] and 4,075 Hispanics [HIS]) 
and 26,211 reference subjects with hypertension (HTN) (15,137 CA, 8,297 AA, and 2,777 
HIS). Subjects were at least 40 years of age, had at least 180 days of follow up, and had at 
least 1 outpatient visit per year. Subjects with chronic kidney disease stage 5, bariatric sur-
gery, Paget’s disease, or organ transplantation were excluded. Major osteoporotic fractures 
(MOFs) of the wrist, hip, and humerus were identified using ICD codes. Cox proportional 
hazards models were used with age, BMI, gender, prior MOF, and HIS ethnicity (for CA/
HIS models) included in the base model.Results: There were 290 MOFs in DM and 423 
MOFs in HTN. As reported previously, DM was not a significant predictor of MOF in AA; 
thus, AA were investigated separately. Individual predictors of MOF when added to the base 
model are shown in the Figure for DM subjects. Predictors not specific to DM had similar 
strength of association with MOF in HTN – only obstructive sleep apnea (OSA) was a 
stronger predictor in CA/HIS with DM than HTN (p-for-interaction=0.033).When creating a 
global model for CA/HIS with DM using predictors from the Figure, there was a significant 
association between MOFs and all of the following: dementia (HR 3.84, 95% CI 1.95-7.52), 
COPD (1.99, 95% CI 1.31-3.03), OSA (2.38, 95% CI 1.41-4.03), cerebrovascular disease 
(HR 1.93, 95% CI 1.16-3.19), DM neuropathy (HR 1.60, 95% CI 1.01-2.54), insulin use 
(HR 1.71, HR 1.26-2.29), and thiazolidinedione (TZD) use (HR 1.50, 95% CI 1.03-2.18). 
In contrast, in AA with DM, only thiazide use (HR 0.52, 95% CI 0.31-0.88), GFR less than 
45 (HR 2.29, 95% CI 1.24-4.23), and metformin use (HR 0.62, 95% CI 0.39-0.99) were 
significant predictors of MOF.Conclusions: Comorbid illnesses in CA/HIS with DM may 
play an important role in fracture risk prediction. Among DM specific variables, insulin 
use and neuropathy may also be useful predictors. In contrast, reduced GFR may be a key 
predictor in AA with DM.

Disclosures: Rajesh Jain, None

MON-678
The Effect of Marital Status on Risk Factors for Fracture and the Risk of Hip 
Fracture in Sweden *Helena Johansson1, John A Kanis1, Catharina Lewerin2, 
Peter Johansson2, Mattias Lorentzon3, Daniel Sundh3, Dan Mellström3, Magnus 
K Karlsson4, Björn E Rosengren4, Eva Ribom5, Claes Ohlsson6. 1McKillop Health 
Institute, Australian Catholic University, Australia, 2Section of Hematology and 
Coagulation, Department of Internal Medicine and Clinical Nutrition, Institute of 
Medicine, Sahlgrenska Academy, University of Gothenburg, Sweden, 3Geriatric 
Medicine, Department of Internal Medicine and Clinical Nutrition, Institute 
of Medicine, University of Gothenburg, Sweden, 4Clinical and Molecular 
Osteoporosis Research Unit, Department of Clinical Sciences Malmo, Lund 
University and Department of Orthopedics, Skane University Hospital, Sweden, 
5Department of Surgical Sciences, University of Uppsala, Sweden, 6Center for 
Bone and Arthritis Research (CBAR), Sahlgrenska Academy, University of 
Gothenburg, Sweden

We have previously shown an increased risk of hip fracture among spouses in the Swed-
ish population. The aim of this study was to investigate the effect of marital status on risk 
factors for fracture and risk of hip fracture in Swedish populations.We addressed this hy-
pothesis by examining men and women aged 50 years and more from Sweden between 1995 
and 2016 (n=3,318,462), elderly men in the Swedish MrOs cohorts (n=2990) and elderly 
women in the Swedish SUPERB cohort (n=3028). The effect of marital status was examined 
by an extension of the Poisson regression model for men and women and was adjusted for 
age, calendar year, season, latitude and population density in the total Swedish population. 
The same method was used to examine the effect of marital status on fracture risk in MrOs 
adjusted for age. In MrOs and SUPERB the correlation between marital status and baseline 
characteristics was investigated with linear regression model adjusted for age.For men and 
women in the MrOs and SUPERB cohort there were no differences between married and 
not married individuals regarding femoral neck BMD (p>0.30), 10-year probabilities of hip 
fracture calculated without BMD (FRAX) (p=0.15 for men and p=0.13 for women) and 
previous fracture (p>0.30) when adjusted for age. Not married men smoked more, had more 
falls and lower grip strength (p0.30) compared to married women. When studying incident 
major osteoporotic fracture in MrOs men who were not married had higher risk of fracture 
(HR: 1.34 (95% CI: 1.09-1.64)) adjusted for age. When adjusting for BMD, falls, FRAX 
and its risk factors, grip strength and walking speed the HR remained stable. Both men and 
women in the total population who were not married had a higher risk of hip fracture com-
pared to married individuals, HR 1.59 (95% CI: 1.57-1.61) for men and HR 1.28 (95% CI: 
1.26-1.29) for woman. There was a significant interaction between age and marital status for 
both men and women (p<0.001). For men the HR at age of 60 years was 3.11 (95% CI: 3.02-
3.19) and at the age of 80 years the HR was 1.55 (95% CI: 1.53-1.57). The corresponding 
HR for women was 1.97 (95% CI: 1.92-2.01) and 1.21 (95% CI: 1.20-1.23).Marital status 
is important for the risk of hip fracture in Sweden adjusted for age, calendar year, season, 
latitude and population density.

Disclosures: Helena Johansson, None

MON-679
Mortality Following Fragility Fracture in an Eastern Regional Hospital in 
Singapore *Linsey Gani1, Vivien Tan 1, Nicholas Tan1, Carmen Kam1, Thomas 
King1. 1Changi General Hospital, Singapore

Background:Studies have demonstrated higher mortality post hip fracture, however 
there remains limited data from South East Asian population. With the ageing demographics 
in the region, we aimed to assess the mortality post fragility fracture in our South East Asian 
population in the Eastern Region of SingaporeMethods: Retrospective analysis of patients 
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presenting to Changi General Hospital, Singapore with fragility fracture. Data were extract-
ed from electronic patient records of all admissions during the period of 2009 - 2016 using 
ICD 10 codes. Patient demographics, frequency and location of current and prior fractures 
were recorded. Patients were divided into first-onset or recurrent fractures. Mortality and 
cause of death were recorded and data were censored for mortality by 31stMarch 2016, 
equating to 7 years of patient follow up. Survival was compared between gender and first 
presenting fragility fracture types. Institutional ethics approval was granted.Results: During 
the period of 2009-2016, 7069 patients were admitted with fragility fracture, and of these pa-
tients, 797 (11.3%) had a recurrent fracture admission during the study period while overall 
mortality rate was 22.6% (1601 patients). Average time to death for women was 5.64 years 
vs men 5.54 years (p=0.07). Average age of death for females were 82.8 ±9.5 years and 
males were 78.7 ±10.7 years. Patients presenting with hip fracture had the shortest time to 
death at 5.02 years, while patients presenting upper limb and lower limb fractures have the 
longest time to death at 6.31 and 6.46 years respectively. The highest number of death was 
from pneumonia at 38.1%, followed by ischaemic heart event at 12.3%. Conclusion:There 
is a significant mortality following fragility fracture. Primary prevention of fragility fracture 
should be a priority. Further studies are warranted to identify which patients will benefit 
most from secondary fracture prevention.

Disclosures: Linsey Gani, None

MON-680
Association of Beta Blocker Use and Bone Mineral Density using the 
Framingham Osteoporosis Study: Effects of Dose, Duration, and Drug 
*Christine Lary1, Kathleen Nevola1, Alexandra Hinton1, Katherine Motyl1, Lee 
Lucas1, Sarah Hallen1, Theresa Shireman2, Andrew Zullo2, Karen Houseknecht3, 
Sarah Berry4, Douglas Kiel4. 1Maine Medical Center Research Institute, United 
States, 2Brown University School of Public Health, United States, 3University of 
New England, United States, 4Harvard Medical School, United States

Beta Blockers (BBs) have been associated with increased bone mineral density (BMD) 
in several studies. It remains unclear whether these associations are dependent on BB drug, 
dose, and length of exposure. We analyzed data from the Framingham Heart Study Offspring 
(2nd generation) cohort to address the effect of specific drug, dose, and length of exposure 
on BMD. Current BB use was assessed at a single baseline visit between 2005-2008 via 
medication questionnaire, and prior BB use was assessed at prior visits between 1991-2001. 
Femoral neck (FN) BMD was measured using dual energy x-ray absorptiometry at a medi-
an of 61 days after the baseline visit (N=1,738). Models assessing BB use on BMD were 
adjusted for covariates (age, height, weight, current smoking, and current treatment for dia-
betes, hypertension, and hyperlipidemia) using linear regression. We used three models for 
BB use: as a binary variable (yes, no), as a ternary variable (no use, recent use at baseline 
exam, or long-term use for roughly four or more years), and as another ternary variable (no 
use, Beta-1 selective use, or non-selective BB use). Models for atenolol and metoprolol 
users were each created with dose categorized as low (25, 50 md/d). Our study cohort was 
53.3% female with average age 66 yrs, and BB were used by 459 (26.4%), 241 (52.5%) 
with recent use, and 218 (47.5%) with long-term use. 389 (84.7%) used Beta-1 selective 
drugs, and atenolol (121, 50.2%), metoprolol (92, 38.2%), and propranolol (18, 3.9%) were 
the most common drugs. FN BMD was significantly higher in BB users vs. non-users in 
crude and adjusted models (0.025 g/cm2 greater; 95% CI 0.01-0.039, p=0.001 in adjusted 
model). Similar magnitudes of association were found for different durations of use and for 
Beta-1 selective vs. non-selective BBs. Similar effects were seen across the dosage groups 
for atenolol, but metoprolol exhibited much higher effects at the higher doses. In summary, 
BB use was associated with significantly greater hip BMD with recent as well as long-term 
use of BBs, and regardless of Beta-1 selectivity. Dose response was not seen with atenolol 
users, but with metoprolol users positive assocations were seen only at the higher doses. 
These results confirm the previously found beneficial effects of BBs on BMD and extend 
these findings to subtypes of BBs, highlighting the benefits over short durations of use and 
need for higher doses of some BBs.

Disclosures: Christine Lary, None

MON-681
Difference of Clinical Outcomes after Fracture Hospitalization between 
Elderly Men and Women *Jiannong Liu1, Haifeng Guo1, Yi Peng1. 1Hennepin 
Healthcare Research Institute, United States

As risk of fragility fracture is higher in women than in men, most osteoporosis (OP)-re-
lated studies and treatments focus on women. However, more than 1/4 of fragility fractures 
occur in men, and consequences may be more severe. This study assessed differences in 
clinical outcomes between men and women after a fracture hospitalization among elderly 
Medicare beneficiaries.Medicare data, 2013-2015, were used. Elderly (≥66 years) Medicare 
beneficiaries hospitalized for fragility fracture in 2014 were included. We further required 
at least 1 yr Medicare coverage before the hospitalization, used to derive baseline clinical 
factors including hospital days, comorbidity, OP medication use, durable medical equipment 
use, and previous fracture. Outcomes include death at discharge; re-hospitalization within 1 
month; and death, hospitalization, or fracture-related hospitalization within 1 yr. Differences 
in outcomes between men and women were assessed using statistical models with adjust-
ment of demographics (age, race, geographic region) and clinical factors. The analyses were 
repeated for only those who had hip fracture hospitalization in 2014.In all, 269,614 patients 

were included (25.2% male); 57.5% had sustained hip fractures. Men were younger (mean 
age 81.9 vs 83.2 yrs.), with more prior hospital days (4.03 vs 3.15), more comorbidity, but 
less prior OP medication use (3.2% vs 11.6%) and less previous fracture (7.0% vs 8.4%). 
About 2% died at discharge from the fracture hospitalization; 15% were readmitted within 
1 month; 1-yr rates of death, hospitalization, and fracture-related hospitalization were 32.3, 
98.3, and 15.2 per 100 pt-yrs. Comparing men with women, odds ratios for death discharge 
and re-hospitalization within 1 month were 1.98 and 1.38; hazard ratio and rate ratios for 
1-yr survival, hospitalization, and fracture-related hospitalization were 1.55, 1.25, and 0.97. 
Comparisons varied by race; risk increased more for Asian men (not shown). Results were 
similar for hip fracture (Table 1).We found much higher risk for men than for women who 
sustained fracture of discharge death, re-hospitalization, and 1-yr death and hospitalization, 
but not 1-yr fracture-related hospitalization (even slightly lower for men). More attention 
should be focused on men regarding fracture prevention and post-fracture care. However, as 
this is an observational study, unmeasured confounders may exist and the relationship cannot 
be interpreted as causal relationship.

Disclosures: Jiannong Liu, None

MON-682
Nitrogen-containing Bisphosphonates Are Associated with Reduced Risk 
of Pneumonia in Patients with Hip Fracture: A Population-based Cohort 
Study. *Chor-Wing Sing1, Ching-Lung Cheung1. 1Department of Pharmacology 
and Pharmacy, The University of Hong Kong, Hong Kong

ObjectiveNitrogen-containing bisphosphonates (N-BPs) are bone antiresorptive agents 
targeting on the enzymes in the mevalonate pathway, which is the common target pathway 
as statins. Recent studies suggested that statins reduced the risk of pneumonia. Given the 
common target of action, anti-inflammation, and immunomodulatory properties, we hypoth-
esized that N-BPs are associated with reduced risk of pneumonia. Therefore, we conducted 
a population-based cohort study to evaluate this association in patients with hip fracture.
MethodsWe identified a retrospective cohort using a population-wide database managed 
by the Hong Kong Hospital Authority. Patients aged 50 or above with incident hip frac-
ture (ICD-9 820.XX) from 2005 through 2015 were followed until December 31, 2016. 
In the primary analysis, patients who were treated with N-BPs (N-BPs users) during the 
study period were matched with patients without any anti-osteoporosis medication treatment 
(non-users). In the secondary analysis, N-BPs users were matched with patients receiving 
other anti-osteoporosis medications (other-AOM users). To address immortal time bias due 
to treatment delay, we used a time-dependent propensity score matching at a ratio 1 up to 3. 
The risks of incident pneumonia and pneumonia mortality were evaluated using conditional 
Cox regression. To examine the associations over time, outcomes were assessed at 1-, 5- and 
10-years.ResultsAmong 35,297 patients with incident hip fracture, 5,446 patients (15.5%) 
received treatment of anti-osteoporosis medication during the study period. 4,719 N-BPs us-
ers (3,757 patients were treated with alendronate) were matched with 13,875 non-users. The 
results showed that N-BPs were associated with a significant reduced risk of one-year inci-
dent pneumonia (HR 0.53; 95% CI 0.46-0.61) and pneumonia mortality (HR 0.42; 95%CI 
0.31-0.56). The reduced risk at 5-years and 10-years were slightly attenuated but remained 
statistically significant. In the secondary analysis, 1,346 N-BPs users were matched with 
556 other-AOM users. Similarly, the risks of one-year incident pneumonia and pneumonia 
mortality were significantly reduced by 42% (95% CI 14%-60%) and 55% (95% CI 1% 
- 79%), respectively. The association remained significant at 5-years and 10-years. These 
findings were robust in multiple sensitivity analyses.ConclusionN-BPs were associated with 
reduced risk of pneumonia in patients with hip fracture. Further studies are warranted to 
validate the findings.

Disclosures: Chor-Wing Sing, None

MON-683
Skin autofluorescence, a non-invasive biomarker for advanced glycation 
end-products, is associated with prevalent vertebral and major osteoporotic 
fractures: The Rotterdam study *Komal Waqas1, Katerina Trajanoska 1, 
Jinluan Chen2, Andre Uitterlinden2, Fernando Rivadeneira2, Fjorda Koromani3, 
Carola Zillikens 4. 1Erasmus Medical Centre, Netherlands, 2Erasmus Medical 
Centre , Netherlands, 3Erasmus medical Centre, Netherlands, 4Eramus Medical 
Centre, Netherlands

Background: Advanced glycation end-products (AGEs) accumulation in bone has been 
implicated in reduced bone quality. AGEs bind to type 1 collagen in bone and skin. AGE 
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readerTM measures collagen-linked skin autofluorescence (SAF). SAF is regarded as a 
marker of long-term AGEs accumulation in tissues due to long half-life of AGEs bound to 
skin collagen. We aimed to investigate the association of SAF with bone mineral density 
(BMD) and fractures in the general population.Methods: We studied 2853 individuals with 
available SAF measurements (mean age 74.1 years; 55.8% females). Prevalent major oste-
oporotic fractures (MOFs: hip, humerus, wrist, clinical vertebral) and prevalent vertebral 
fractures (VFs: clinical + radiographic) were used. Only moderate and severe radiograph-
ic VFs were included using Genant’s classification. Radiographs have been assessed 4-5 
years before SAF measurement. Multivariate linear and logistic regression models were per-
formed adjusted for age, sex, BMI, creatinine, smoking status and diabetes and additionally 
for lumbar spine (LS) and femoral neck (FN) BMD. Interaction terms were included to test 
for effect modification.Results: The prevalence of MOFs was 8.5% and of VFs 7%. SAF had 
a curvilinear association with prevalent fractures and therefore, age-adjusted, sex stratified 
SAF quartiles were used. The odds ratio (OR) (95% confidence interval) of the second, 
third and fourth quartiles of SAF for MOFs were 1.60(1.08-2.35, p=0.02); 1.29(0.89-1.97, 
p=0.20) and 1.40(0.95-2.10, p=0.09), respectively, when the first (lowest) quartile was used 
as reference. The OR(95% confidence interval) of the second, third and fourth quartiles 
for VFs were 1.69(1.08-2.64, p=.02), 1.74(1.11-2.71, p=.01) and 1.73(1.12-2.73, p=.02) 
respectively, compared to the first quartile. When we compared the top three quartiles com-
bined with the first quartile, the OR(95% confidence interval) for MOFs was 1.43(1.04-2.00, 
p=.03) and for VFs 1.72(1.18-2.53, p=.005) in adjusted models without BMD. Addition-
al adjustment for FN- and LS-BMD did not change the associations. The association be-
tween SAF and BMD was modified by sex for both LS-BMD and FN-BMD but there was 
a significant negative association only between SAF and FN-BMD in females (β=-.051; 
p=.04).Conclusion: Increased skin AGEs are associated with prevalent vertebral and major 
osteoporotic fractures independent of BMD. Longitudinal analysis is needed to confirm our 
cross-sectional findings.

Disclosures: Komal Waqas, None

MON-684
Derivation and External Validation of the Lower Limit of Normal Values’ 
Predictive Ability for Future Fracture in African-American Women *Yingke 
Xu1, Qing Wu1. 1UNIVERSITY OF NEVADA LAS VEGAS, United States

Background: Our previous study developed the lower limit of normal (LLN) method for 
osteoporosis diagnosis, and we demonstrated that LLN method was a more consistent and 
efficient in predicting osteoporotic fracture than the traditional T-score method in Caucasian 
women. However, the performance of the LLN method has not been assessed in other racial/
ethnic groups. For example, osteoporosis is often underdiagnosed in African –American 
women, and possibly resulting in higher mortality and morbidity in this group. Therefore, 
we aimed to determine whether the LLN method performs better in predicting fracture than 
the T-score method in African-American women. Method: The bone mineral density (BMD) 
of African-American women who had no conditions affecting bone metabolisms in the Na-
tional Health and Nutrition Examination Survey cycles in 2005-2006 through 2013-2014 
was utilized to develop the LLN method. Separated LLN values were derived for the four 
regions of interest (ROIs), including the total femur, femur neck, intertrochanter, and tro-
chanter. The performance of the LLN and T-score method in predicting fracture outcome 
were compared by using the cohort data from the Study of Osteoporotic Fracture (SOF). 
Kappa statistics, sensitivity, specificity, and positive and negative predictive values (PPV 
and NPV) were employed to evaluate the performance in fracture prediction of the LLN 
and T-score method. Results: A total of 1,421 bone-healthy African-American women in the 
continuous NHANES were identified to develop the LLN method. Eligible African-Ameri-
can women (N=352) whose baseline age was 65-78 years were identified from SOF for this 
validation research. Although no significant difference was observed in terms of kappa sta-
tistics, specificity, PPV and NPV between the LLN and the T-score method, the LLN method 
had a higher sensitivity than the T-score method for fracture prediction at all of the ROIs. 
The total sensitivity of the LLN method at the total femur, femur neck, intertrochanter, and 
trochanter were 25%, 9%, 31%, and 25%, respectively, while the corresponding values were 
9%, 7%, 9%, and 10% when using the T-score method. Summary: With a limited sample 
size, our study demonstrated that the LLN method has better performance in fracture pre-
diction than T-score method in elder African-American women. Further large cohort studies 
are warranted to evaluate the performance of the LLN method in fracture prediction in this 
specific group.

Disclosures: Yingke Xu, None

MON-685
Incidence of osteoporotic refractures and associated mortality in Korea 
using Nationwideclaims data *Jun-Il Yoo1, Chan-Ho Park2. 1Gyeongsang 
national university hospital, Republic of Korea, 2Yeungnam University Medical 
Center, Republic of Korea

OBJECTIVE: The purpose of this study was to investigate the incidence of osteoporot-
icrefractures and fracture location, and to evaluate the associated mortality rate using nation-
wideclaim data over a mean follow-up of 3 years.Methods: The subjects were selected using 
the operational definition of osteoporoticfractures in patients above 50 years of age. Refrac-
ture was defined as the event with the sameoperational definition occurring after 6 months of 
untreated period. The mortality rate wascalculated using the Charlsons´ comorbidity index 
and statistically analyzed using Coxproportional hazards regression analysis.Results: Be-
tween 2007 and 2012, a total of 18,956 first-time osteoporotic fracture cases werefollowed 
for a mean of 3 years (range, 1 to 7 yr). Of the 18,956 patients, 2941 patientsexperienced re-
fracture, which accounted for 15.5% of all patients. The cumulative mortality ratesof non-re-
fracture and re-fracture groups at one year follow-up were 7.2 % and 9.1 %,respectively. 
After adjusting for age, gender, income, and comorbidity index, the mortality rate inpatients 
with re-fracture was 1.2 times higher than for the patients without re-fracture over amean 
3-year follow-up (HR= 1.20, 95% CI; 1.08-1.34, P< 0.001).Conclusions: In this nationwide 
study, the rate of osteoporotic re -fracture was 15.5% and themortality rate in patients with 
re-fracture was 1.2 times higher than that in non-refracture over amean 3-year follow-up.

Disclosures: Jun-Il Yoo, None

MON-686
Circulating Protein Biomarkers for Osteoporosis: Results from a Mendelian 
Randomization Study *Sirui Zhou1, Vincenzo Forgetta1, J. Brent Richards1, 
Erin Oerton2, Claudia Langenberg2. 1Lady Davis Institute, Jewish General 
Hospital, McGill University, Canada, 2MRC Epidemiology Unit, University of 
Cambridge, United Kingdom

Rationale: Circulating causal protein biomarkers for osteoporosis may be helpful for 
risk prediction, diagnosis and can act as drug targets. Mendelian randomization (MR), a 
human genetics-based method can rapidly scan for such biomarkers when the genetic de-
terminants of the protein biomarker are tested for their effect on osteoporosis outcomes. 
Further, MR can provide estimates of the effect of biomarkers, which are generally free 
of confounding, since genetic alleles are randomized at conception.Objective: To identify 
clinically relevant circulating biomarkers for bone mineral density (BMD).Methods: We 
first used two-sample Mendelian randomization (MR) and co-localization methods to screen 
1,478 circulating biomarkers for their causal effect on BMD. To do so we used a proteomic 
GWAS study (N = 3,301) and an estimated BMD (eBMD) GWAS study (N=426,824), ap-
plying inverse-variance based MR methods. Prioritized biomarkers were then further tested 
for their association with total body BMD (tBMD) in the Fenland cohort (N=476) by mea-
surement on the Olink platform. Results: The genetic determinants of 553 proteins, which 
explain up to 80% of variance in the protein levels, were tested for their association with 
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eBMD using MR methods. We identified 83 candidate protein biomarkers for eBMD, after 
adjusting for multiple testing (P < 4x10-5). Measuring 25 of these proteins in the Fenland 
cohort we found that 4 had associations with tBMD with P-values < 0.05 where direction 
of effect was that expected from the MR study. Amongst the most promising proteins was 
RSPO3, where increased levels were associated with increased eBMD in the MR study (P = 
2x10-307) and by direct measurement (P = 0.03).Conclusion: These results suggest that MR 
is able to prioritize circulating protein levels as biomarkers for BMD outcomes. While fur-
ther replication of these findings are on-going, they also provide insights into the circulating 
proteins that influence risk of osteoporosis.

Disclosures: Sirui Zhou, None

MON-700
Current Practices in Osteoporosis Identification and Treatment in Geriatric 
Hip Fractures at a Tertiary Care Hospital in Pakistan: A Case Series 
*Tashfeen Ahmad1, Zehra Muhammad1. 1Aga Khan University, Pakistan

Purpose: Low-energy trauma is one of the major risk factors for fracture in geriatric 
age group with osteoporosis. While the main focus of treatment is orthopaedic, osteoporosis 
screening and its treatment tend to be missed. The study aims to explore care practices 
regarding screening and treatment approaches of osteoporosis in elderly patients with hip 
fractures presenting to XXX Hospital.Methods: Patients with limb trauma fractures present-
ing at XXX Hospital were enrolled in single center, prospective trauma registry. Between 
July 2015 to July 2018, 116 patients aged ≥60 years, encountering isolated neck of femur 
and intertrochanteric fractures were selected for the current analysis from the existing trau-
ma registry. A random sample of 15 patients was selected for in depth review of practice 
for osteoporosis screening and its management along with all aspects of trauma care. The 
Radiographic Union Score for Hip was used for objective scoring of radiological outcomes, 
and modified Harris Hip Score for clinical and functional outcomes.Results: Bone health 
screening was done by serum vitamin D, calcium, phosphorus, alkaline phosphatase and 
parathyroid hormone levels, and DEXA scan. In the sample of 15, vitamin D level was 
checked in 10, calcium level in 6 and DEXA was performed in 7 patients, all of whom 
had osteoporosis. In the first year of follow-up, 1 patient did not receive osteoporosis treat-
ment, 10 received injectable vitamin D, 12 oral calcium+vitamin D supplements, 4 strontium 
ranelate, 2 teriparatide and 2 bisphosphonate. The Radiographic Union Score for Hip was 
26±5.5 at 6 months follow-up (n=12) and 28±2.8 at 12 months (n=5) showing bone healing 
in all patients. Modified Harris Hip Score showed excellent-good results in 4 out of 12 
patients at 6 months follow-up and 4 out of 6 at 12 months. There was non-significant dif-
ference between excellent-good and fair-poor results at 6 and 12 months follow-ups (p=0.6 
and 0.3).Conclusion: This analysis shows that DEXA scan is missed in more than half, and 
vitamin D levels in a third. Calcium+vitamin D supplements were given in majority, but few 
received bisphosphonates. There exists no multidisciplinary management plan to manage 
elderly trauma patients with osteoporosis. There is a high need for constituting a fracture 
liaison service or a hip fracture care pathway in line with standard international guidelines 
for investigating and optimizing osteoporosis care.

Disclosures: Tashfeen Ahmad, None

MON-701
Baseline secondary fracture prevention in three Health Systems in Mexico: 
The FLS-Mx Inter-Institutional Group *Grushenska Aguilar-Esparza1, 
Patricia Clark2, Coronado-Zarco Roberto3, Andrea Olascoaga-Gómez de Leon3, 
Esperanza Ramirez-Pérez3, Edgar Denova-Gutierrez4, Muhammad Kassim 
Javaid5, Fryda Medina-Rodriguez6, Jorge Quiroz-Williams6, Edgar Reyes-
Padilla6, Ruben Torres-González6, Lucia Mendez-Sanchez7, Diana Montiel-
Ojeda7, Beatriz I. Sanchez-Trampe8, Juan M. Viruega-Avalos8. 1IMSS-UMAE 
Victorio Narváes de la Fuente, Mexico, 2Unidad de Epidemiología Clinica, 
Hospital Infantil Federico Gomez-Facultad de Medicina UNAM, Mexico, 
3Instituto Nacional de Rehabilitacion “Luis Guillermo Ibarra Ibarra”, Mexico, 
4Instituto Nacional de Salud Pública de Mexico, Mexico, 5University of Oxford 
Medical Sciences Division, United Kingdom, 6IMSS UMAE Victorio Narváez, 
Mexico, 7Unidad de Epidemiología Clínica, Hospital Infantil Federico Gómez-
Facultad de Medicina UNAM, Mexico, 8ISSSTE Hospital General Dr. Dario 
Fernandez Fierro, Mexico

Fracture Liasion Services (FLS) are recommended internationally to reduce subsequent 
fracture risk at the population level, improving patient outcomes. The benefit of FLS de-
pends in part on the local baseline rate of secondary fracture. The public healthcare system in 
Mexico is divided between parallel institutions: IMSS for employees and their families, SS 
for those not covered by IMSS or any other Health System, and several smaller systems as 
ISSSTE for state workers. Prior to the initiation of FLSs in Mexico, we determined the rate 
of secondary fracture prevention and potential implementation barriers that may be ecoun-
tered.Methods: Two tertiary hospitals IMSS (518 beds) and INR (228 beds) and one general 
Hospital ISSSTE (161 beds) were selected. We identified men and women admitted with a 
hip fracture over the age of 50 from these Institutions between 1.1.2014-31.12.2017 using 
ICD codes S72.0, S72.1and S72.2 from admission and discharge data. Hip fracture cases 
were verified by either a confirmatory surgical procedure logs or radiology report. Treatment 
recommendation regarding anti osteoporosis medications (AOMs) were extracted from clin-
ical notes.Results: A total of 7,024 hip fractures were registered in the period studied and 
an increment of 4.1% was observed between 2014 and 2017. The age average was 79(9,7), 
72% were women and 83% came from the IMSS. Important differences were found between 
the Institutions regarding post fracture treatment. Non-surgical management varied from 2.1 
to 7.2% (p=0.05). No patients from the IMSS had an AMO recommended during hospital 
stay or discharge, 13% of patients from the ISSSTE and 42.2% from INR had indication of 
AOMs. Of those prescribed therapy, the commonest recommended AOM were bisphospho-
nates. Potential barriers to AOM recommendations included affordability of AOM by pa-
tients and suboptimal coordination of care post discharge regarding bone health. Achieving 
42.2% treatment with oral bisphosphonates in all three setting would be expected to result in 
1135 fewer fractures over 5 years.Conclusions: The best performing hospital recommended 
AOM in 42.2% of patients after a hip fractue, However, the hospital with the largest number 
of hip fractures had no secondary prevention due to lack of link between surgical facilities 
and primary care. There are considerable opportunity costs from FLS implementation will 
need to address barriers in secondary and primary care.

Disclosures: Grushenska Aguilar-Esparza, None

MON-702
Assessing Hip Surgery Outcomes in the State of Texas: Are Outcomes Equal 
Across Race and Ethnicity *Ryan Giang1, Roberto Fajardo1, Ammar Saigal2, 
Matthew Morrey3, Joleen Beltrami4. 1University of the Incarnate Word School of 
Osteopathic Medicine, United States, 2Weill Cornell Medicine College, United 
States, 3University of the Incarnate Word School of Osteopathic Medicine, Ortho-
San Antonio , United States, 4University of the Incarnate Word, United States

Prior published reports indicate that type 2 diabetic and Hispanic patients experience 
more post-operative complications after hip surgery compared to non-diabetics and non-His-
panic whites (NHW), respectively. Little is known about the intersection of these two factors 
and their impact on potential inequalities in surgical outcomes after hip arthroplasty. The 
goal of this study was to investigate hip arthroplasty outcome inequalities between Hispanic 
and NHW patients in the state of Texas, controlling for age, sex, and diabetic status. We per-
formed a retrospective study using state of Texas Hospital discharge data from 2009. ICD-9 
codes were used to track hip arthroplasty procedures and in-hospital adverse events. Com-
plications were placed in one of three categories: minor, major, and mortality. Univariate 
tests and multivariate logistic regression methods were used to determine the effect of each 
factor on post-operative complications. After review, 20,500 patient cases were included in 
the study. Among the comparisons with significant differences, White patients experienced 
significantly more minor complications than Black patients (p=0.0079). Diabetic patients of 
any group experienced significantly more minor (e.g., females, p=0.023) and major compli-
cations (e.g., Hispanics, p=0.001) than non-diabetic counterparts. Diabetic Hispanic patients 
experienced significantly more minor and major complications, and mortality, than NHW 
patients. However, in multivariate analyses, ethnicity did not remain a significant factor 
after controlling for age, sex, and diabetic status. Our results suggest that hip arthroplasty 
patients in the state of Texas generally have similar post-operative experiences regardless of 
sex and ethnicity. It is important to note that Hispanic diabetic patients experience a greater 
burden of post-operative complications than NHW counterparts. However, these inequali-
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ties are driven more by diabetes than ethnicity. It is unclear why Hispanic diabetic patients 
experience more complications and mortality than Non-Hispanic counterparts, but severity 
of the disease at the time of surgery may have an impact. These results strongly suggest that 
healthcare dollars associated with post-operative complications in the state of Texas could 
be decreased by furthering intensive programs to reduce the incidence of diabetes, especially 
in the Hispanic community which experiences diabetes at almost twice the rate as NHW.

Disclosures: Ryan Giang, None

MON-703
Perception of severe osteoporosis amongst medical doctors in South Korea: 
Awareness, impact, and treatment *Jin Hwan Kim1, Yoon Sok Chung2. 
1Department of Orthopaedics, Ilsan Paik Hospital of Inje University, Republic of 
Korea, 2Department of Endocrinology and Metabolism, Ajou University School 
of Medicine, Republic of Korea

Objectives : Little is currently known about the issues surrounding management and 
treatment of severe osteoporosis in South Korea. Our objective was to assess doctors’ views 
on the perception, diagnosis, and treatment of severe osteoporosis. Methods : Face-to-face 
interviews were conducted with 100 doctors (specialists in orthopedic surgery, endocrinol-
ogy, neurosurgery, family medicine, or rheumatology) who treated 5 severe osteoporosis 
(T-score 2.5, plus fracture) patients per month. Respondent demographic characteristics, 
their perception of severe osteoporosis, its impact and treatment, and their views on current 
practice and unmet needs were assessed. Results : Of 416 doctors approached, 100 complet-
ed the survey (24% response rate). Most doctors (90%) specialized in orthopedic surgery, 
endocrinology, or neurosurgery. When diagnosing severe osteoporosis, most doctors (79%) 
considered both bone mineral density and fracture. Almost all doctors (91%) ranked disease 
impact and seriousness highly, but much fewer (25%) doctors thought society agreed. Most 
doctors (89%) had concerns with current treatments, switching treatments because of the 
efficacy and safety of bisphosphonates (>89%), the efficacy of selective estrogen receptor 
modulators (>71%), and the high cost of parathyroid hormone (>73%). Parathyroid hormone 
was ranked highest for efficacy and was preferentially prescribed to severe osteoporosis 
patients (mean 32.2% of prescriptions) compared with osteoporosis patients overall (3.7%). 
“Limitations with reimbursement” was the most commonly cited (76%) unmet need.Con-
clusions: There are concerns with the safety, efficacy, and affordability of current treatments 
for severe osteoporosis in South Korea, as well as a perceived lack of disease awareness 
amongst patients and doctors

Disclosures: Jin Hwan Kim, None

MON-704
Why patients with a recent fracture do not attend the FLS: a Home visit 
study among non-responders to FLS invitation. *Peter van den Berg 1, Paul 
van Haard2, Piet Geusens3, Joop van den Bergh 3, Dave Schweitzer4. 1Maastricht 
University Medical Center +, Maastricht, the Netherlands , Netherlands, 2Reinier 
the Graaf Gasthuis, Netherlands, 3Hasselt University, Netherlands, 4Reinier de 
Graaf Gasthuis Delft, Netherlands

IntroductionFracture Liaison Service (FLS) care is important in patients with a recent 
fracture in order to reduce the risk of subsequent fractures. However, FLS attendance is 
often reported to be low. We visited non-responders to FLS invitation at home, to gain in-
sight in the characteristics and motivations of these patients. Patients and MethodsOf 935 
consecutive patients >50 yr. with a clinical fracture between July 2017 and February 2018, 
707 (76%) were invited at the FLS after face-to-face patient information and an invitation 
letter. We excluded 228 patients because of toe, finger and skull fractures (n=55, 6%), death 
(n=14, 1%), institutionalization (n=83, 24%), recent DXA (n=22, 4%), already on osteo-
porotic treatment (n=33, 5%), or living outside hospital region (n=52, 6%). 8 weeks later 
non-responders were phoned for consent to be visited at home and to fill in a questionnaire 
on 1/ patient characteristics, the Tilburg Frailty Index: >5 indicates frailty, and 2/ recalled 
perceptions of prior face-to-face patient information or receipt of the invitation letter and 3/ 
personal ideas and opinions about fracture prevention. ResultsOf 707 invited patients, 197 
(28%) did not respond, 16 (8%) were not reachable by phone-calls. 181 contacted patients 
were: 50 (42 women and 8 men) who consented to be visited at home. 6 patients of them 
had a minor fracture (10%), 30 a major non-vertebral non-hip fracture (60%), 8 hip fractures 
(18%) and 6 clinical vertebral fractures (12%). Median age: 81.0 years (range 58-101), 26 
married (52%) and 24 not (48%), 23 (43%) had a TFI >5, 34 (68%) could recall receipts of 
the hospital letter, while none of them could recall face-to-face information to attend. 18 pa-
tients (36%) related their fracture to self-perceived ‘bad physical condition’, 36 (72%) were 
convinced of no increased fracture-risk. 28 patients were not or hardly interested in bone 
quality (56%). 17 patients had at least two co-morbidities (34%), while 25 patients were tak-
ing 4 or more tablets/day (50%). ConclusionThe most striking finding of this study was that 
none of the home visited non-responders to our FLS invitation could recall any face-to-face 
patient information. This notion must alert hospital health professionals to put maximum 
effort in dedicated patient information for all patients with a fracture.

Disclosures: Peter van den Berg , None

MON-705
Implementing an Osteoporosis Program into Your Practice, Hospital, or 
Organization: What Works and What Doesn’t Work *Kathy Williams. EdD1. 
1Kaiser Permanente, United States

Introduction/Research Question: The aim of this study was to identify and determine 
the extent to which effective steps for change were/and were not present in the implemen-
tation of the Kaiser Permanente Southern California Healthy Bones Model of Care as per-
ceived by physician champions and Healthy Bones Care Managers.Methods: The subjects in 
the study included 20 physician champions and 35 Healthy Bones Care Managers employed 
in the Kaiser Permanente Southern California Healthy Bones Model of Care. 25 have been 
employed in their current role since the implementation of the program. Of those,16 agreed 
to participate. The instrument for interviewing was an email interview.Results: Each partic-
ipant was asked to respond to a set of nine standard questions. The results of their written 
responses were used to develop a set of themes characterizing steps and procedures thought 
to be particularly effective in support of a change initiative, and those thought to be ineffec-
tive or counterproductive. Examination of qualitative data resulted in eight major findings. 
Among the findings were the following: nine effective and six ineffective themes were iden-
tified and as a result ten best practices for creating change efforts when implementing disease 
management programs emerged.Conclusions: This study utilized email-based interviews to 
assess perceptions of the participants who were involved in the implementation of the Kai-
ser Permanente Southern California Healthy Bones Model of Care at their medical center 
within the Kaiser Permanente system in support of improved osteoporosis care for patients. 
These ten steps will greatly increase the likelihood of success and long-lasting sustainability 
of an FLS program. The results of this study support effective guides for healthcare reform 
initiatives at the national, corporative, and medical center levels. At this time there are many 
opportunities for the incorporation of disease management programs in many avenues. Pro-
ponents of improvements to any healthcare system can use recommendations from this study 
to remove obstacles and barriers to change and foster supportive participation from involved 
health care professionals.

Disclosures: Kathy Williams. EdD, None

MON-721
Bovine Colostrum Supplementation and Bone Health: a Pilot Study 
*Tânia Amorim1, Laura Freitas1, Eirini K Kydonaki1, Henrique Reguendo1, 
Carlos R Simón2, Ana R Bastos3, Raphaël F Canadas3, Joaquim M Oliveira4, 
Vitor M Correlo4, Rui L Reis4, Yiannis KOUTEDAKIS5, Rui Pinto6, Franklim 
Marques7. 1UCIBIO/REQUIMTE, Faculty of Pharmacy, University of Porto, 
Portugal, Portugal, 2Centro de Estudios Superiores de la Industria Farmacéutica 
(CESIF, SA), Spain, Spain, 33B’s Research Group, I3Bs - Research Institute on 
Biomaterials, Biodegradables and Biomimetics, University of Minho, Portugal; 
ICVS/3B’s, Portugal, Portugal, 43B’s Research Group, I3Bs - Research Institute 
on Biomaterials, Biodegradables and Biomimetics, University of Minho, 
Portugal; ICVS/3B’s, Portugal; The Discoveries Centre for Regenerative 
and Precision Medicine, University of Minho, Portugal, Portugal, 5Faculty 
of Education, Health and Wellbeing, University of Wolverhampton, United 
Kingdom; School of Sports and Exercise Sciences, University of Thessaly, 
Greece, Greece, 6iMed.UL, Faculty of Pharmacy, University of Lisbon, Lisbon, 
Portugal, Portugal, 7UCIBIO/REQUIMTE, Faculty of Pharmacy, University of 
Porto, Porto, Portugal , Portugal

Purpose Research has shown the positive effects of some bovine colostrum components 
in bone cells; for instance, lactoferrin is reported to stimulate osteoblast proliferation and 
inhibit osteoclast activity in cell cultures. However, whether bovine colostrum as a whole 
can induce bone mass gains in osteoporotic bones is relatively unclear. The aim of this study 
was to investigate the effects of bovine colostrum supplementation in ovariectomized-in-
duced bone loss (OVX) rats. MethodsTwenty-seven-month-old female Wister rats (n=16) 
were randomly assigned to the following two groups: 1) a healthy control (non-OVX) with 
no supplementation, and 2) a OVX with bovine colostrum supplementation (0.5g/day; oral 
consumption). After 5 months supplementation, bone microstructure was scanned using mi-
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cro-CT (right tibia). Bone formation markers (serum: pre-and post supplementation) were 
analysed (alkaline phosphatase and osteocalcin) by ECLIA. The study was approved by the 
National Ethics Committee for the Use of Animals in Research (ORBEA). ResultsNo sig-
nificant differences were found between groups in serum alkaline phosphatase either before 
or after supplementation (p>0.05). Serum osteocalcin significantly increased post-supple-
mentation in the OVX compared to pre-supplementation (pre: 11.32+/-1.61; post: 12.45+/-
1.21μg/L, p<0.05), but not in the healthy control (p>0.05). Trabecular bone mineral content 
(BMC), trabecular thickness, cortical bone mineral density (BMD) and cortical BMC were 
similar between groups after supplementation (p>0.05). However, OVX group revealed sig-
nificantly higher trabecular porosity (5.6%, p<0.01), trabecular separation (36.3%, p<0.01), 
and cortical porosity (8.0%, p<0.01) compared to the healthy control post-supplementation. 
ConclusionBovine colostrum seems to preserve bone mass of OVX by stimulating bone 
formation. However, these positive effects seem not to be sufficient to restore bone micro-ar-
chitecture in the OVX group, possibly because the administrated dose of bovine colostrum 
was not sufficient for OVX to catch-up healthy rats in terms of trabecular and cortical po-
rosity. The potential therapeutic use of bovine colostrum for osteoporosis deserves further 
investigation.

Disclosures: Tânia Amorim, None

MON-722
Effect of Adiposity on Change in 25(OH) Vitamin D and Free Vitamin D 
Levels in the VITamin D and OmegA-3 Fatty Acid TriaL (VITAL) *Sharon 
Chou1, Elle Murata1, Cindy Yu1, Nancy Cook1, Samia Mora1, I-min Lee1, Julie 
Buring1, JoAnn Manson1, Meryl LeBoff1. 1Brigham and Women’s Hospital, 
United States

Vitamin D deficiency and obesity are major public health problems among the aging 
U.S. population. The Institute of Medicine recommended 600-800 IU/day of vitamin D for 
adults. However, there is ongoing debate whether obese individuals require more supple-
mental vitamin D due to sequestration of vitamin D in fat, increased volume of fat and 
volumetric dilution. Also, the relationship between total and regional adiposity and free vi-
tamin D (FVD) levels, which may better predict effects of supplemental vitamin D on bone, 
is uncertain. The VITamin D and OmegA-3 TriaL (VITAL) is a 2x2 factorial, double-blind, 
placebo-controlled randomized trial that reported effects of supplemental cholecalciferol 
(2000 IU/day) and/or omega-3 fatty acids (1 g/day), for a median duration of 5.3 yrs, on pri-
mary prevention of cancer and cardiovascular disease.1,2 This study, involving 25,871 U.S. 
men ≥50 and women ≥55 yrs, with an oversampling of African Americans (n=5,106), found 
that supplemental vitamin D3 vs. placebo lowered cancer incidence in normal-weight par-
ticipants, but not in overweight and obese participants.2In this ancillary study to VITAL, we 
tested whether measures of adiposity affected changes in serum 25(OH)D, D binding protein 
and free vitamin D (FVD) in response to daily vitamin D3 supplementation. In-person as-
sessments in New England were completed in a sub-cohort of 771 participants (46.8% wom-
en, 53.2% men) at baseline and 2-yrs follow-up (89% retention).3,4 Twenty-six percent of 
participants had normal body mass index (BMI), 43.3% were overweight, and 30.1% were 
obese. Body composition was determined by dual X-ray absorptiometry (Hologic, Bedford, 
MA). Fasting blood samples, collected at baseline and 2-yrs follow-up, were analyzed for 
25(OH)D by liquid chromatography-tandem mass spectrometry (Quest Diagnostics), cali-
brated to CDC samples, and assayed for vitamin D-binding protein and FVD by ELISA (Fu-
ture Diagnostics, Diasource; Wijchen Netherlands).We examined whether baseline measures 
of adiposity (i.e., body fat percentage, fat mass index, visceral adipose tissue area and trunk 
fat mass) modified effects of supplemental vitamin D on 2-year changes in total and FVD 
levels. Effect modification by sex, race, BMI, and baseline vitamin D levels was explored. 
Results will be presented for the first time, determining the relationship between 25(OH)D 
and FVD levels and regional and total fat mass and helping guide vitamin D replacement 
across BMI ranges.

Disclosures: Sharon Chou, None

MON-724
Evaluating the Changes and Side-to-Side Differences in Bone Index of 
Japanese Male Long-Distance Runners *Nami Imai1, Kazuhiro Uenishi1. 
1Kagawa Nutrition University, Japan

Purpose: It was reported that long-distance runners have less side-to-side difference 
than other athletes who have a load on one side. However, side-to-side difference can be a 
factor in injury. Hence, this study aimed to assess the changes in lean body mass and bone 
index, and side-to-side differences of Japanese male long-distance runners.Methods: This 
study included 61 Japanese male long-distance runners who belonged to the university track 
and field club. They entered university from 2009 to 2014. In this study, physical measure-
ments (height, weight, body mass index, lean body mass, skeletal muscle index, body fat 
mass, and body fat percentage), bone mineral density (BMD) measurements (bone mineral 
content, whole-body BMD, lumbar spine BMD [L2-4], femoral neck BMD, and total hip 
BMD), advanced hip assessments (femur strength index [FSI]), and food intake (energy, 
protein, calcium, vitamin D, and vitamin K) were investigated. Dual-energy X-ray absorpti-
ometry (Prodigy, GE Healthcare Japan Co.) was used. In addition, we investigated the onset 
of stress fractures in 29 runners who entered university from 2012 to 2014. The runners were 
divided into two groups (non-fracture group [22 runners]) and (fracture group [7 runners]), 
and the differences between these groups were compared.Results: Lean body mass increased 

over 3 years, but FSI did not change. Food intake also remained unchanged. No difference 
was observed between the right femoral neck BMD and left femoral neck BMD and total hip 
BMD of runners from all grade levels. Moreover, there was no difference between right and 
left FSI in almost all runners from different grade levels. First-grade runners showed larger 
left lean body mass. On the contrary, no difference was observed between the left and right 
upper- and lower-limb lean body mass of the fourth-grade runners. The non-fracture group 
and fracture group were compared; the fracture group had lower right FSI than the non-frac-
ture group.Conclusion: A difference was observed between the right lean body mass and left 
lean body mass of runners. In contrast, no difference was observed between the right and 
left femoral neck BMD and total hip BMD of runners. In fourth-grade runners, the side-to-
side difference between the upper- and lower-limb lean body mass disappeared. Moreover, 
runners who developed stress fractures may have low FSI on one side.

Disclosures: Nami Imai, None

MON-725
Effect of Maitake Mushroom Intake on Vitamin D Status During the Winter 
Season in Japanese Young Women *Yukino Nakamura1, Kazuhiro Uenishi1. 
1Kagawa Nutrition University, Japan

Objective: We aimed to clarify whether serum 25-hydroxyvitamin D (25(OH)D) levels 
would be changed in young women by daily intake of maitake mushrooms (Grifola fron-
dosa).Methods: The study included 20 healthy Japanese young women aged 20 - 27 (mean 
age: 22.0 ± 1.8) years; 10 participants were included in the Intake (I) group and 10 in the 
Non-intake (NI) group. This 28-day study took place in the winter of 2018, from November 
to December. The I group independently cooked and ingested 100 g of maitake (vitamin D: 
5 μg/100 g) daily. Before and after the study, we measured physical indices (height, weight, 
body mass index (BMI), lean mass, skeletal-muscle mass, body-fat mass, body-fat rate), 
blood serum 25(OH)D and parathyroid hormone (whole PTH) levels, and sun exposure and 
administered Semi-quantitative Food Frequency Questionnaire.Results: Vitamin D intake 
before and after the study, excluding the amount acquired from maitake consumption, did 
not significantly change from 8.9 ± 2.1 μg to 8.3 ± 1.8 μg in the I group and from 7.9 ± 1.2 
μg to 7.9 ± 1.9 μg in the NI group. No significant difference was found in both groups for 
serum 25(OH)D and whole PTH levels before the study. Serum 25(OH)D levels did not 
significantly change, from 16.3 ± 4.0 ng/mL to 15.8 ± 2.8 ng/mL, in the I group, whereas 
they significantly decreased in the NI group from 16.1 ± 4.2 ng/mL to 13.4 ± 3.9 ng/mL. 
Whole PTH did not change significantly in any group. There was no significant difference 
in sun exposure time during the study period between the two groups. We used multiple 
regression analysis with the change in serum 25(OH)D levels before and after the study as 
the dependent variable; independent variables were maitake intake, serum 25(OH)D levels 
before the study, BMI and body-fat rate before the study, change in body-fat rate before and 
after the study, and sun exposure time during the study period. We found that maitake intake 
and serum 25(OH)D levels before the study were significant factors. The result suggested 
that regardless of maitake intake, the subjects with higher serum 25(OH)D levels before 
the study had greater decrease in serum 25(OH)D levels after the study. The decrease in 
serum 25(OH)D levels was arrested by maitake intake, and thus serum 25(OH)D levels were 
maintained in the I group.Conclusion: This study suggested that daily maitake intake during 
winter could maintain serum 25(OH)D levels in Japanese young women.

Disclosures: Yukino Nakamura, None

MON-726
The Dietary Approaches to Stop Hypertension (DASH) index is associated 
with a lower odds of osteoporosis in adults aged 50 y and older *Sabrina 
Noel1, Kelsey Mangano1, Peter Bakun2, John Griffith3, Katherine Tucker4. 
1University of Massachusetts Lowell , United States, 2Tufts University, United 
States, 3Northeastern University , United States, 4University of Massachusetts 
Lowell, United States

There is mounting evidence that overall dietary quality, rather than single nutrients or 
foods, is essential for bone health. Dietary quality indices are one method of quantifying 
overall dietary quality in relation to existing nutrition recommendations. Few studies have 
examined the relationship between the Dietary Approaches to Stop Hypertension (DASH) 
index and bone health, although many foods known to be important for bone are included in 
this score. The purpose of the current study was to investigate the relationship between the 
DASH index and osteoporosis (OS) at the femoral neck or lumbar spine in adults aged 50 
y and older from the National Health and Nutrition Examination Survey (NHANES 2009-
2010). Bone mineral density was measured using dual-energy X-ray absorptiometry and 
OS at the femoral neck or the lumbar spine was defined as T-score, <= 2.5. Dietary intake 
was assessed using two 24-h recalls and were adjusted using the NCI method to estimate 
usual dietary intakes of food groups and nutrients. The DASH index was calculated based 
on intakes of fruit, vegetables, nuts and legumes, low fat dairy products and whole grains, 
sodium, sugar-sweetened beverages, and red and processed meat. Scores were totaled with a 
possible score ranging from 8-40. Covariates included age (y), sex, income to poverty ratio, 
smoking status, alcohol consumption, total energy intake, dietary calcium (mg/d), height and 
body mass index. The average age was 61.9 years; 51% were female; 7.3% had osteoporo-
sis. The average DASH index score was 24.2 +/- 0.19. A higher score for the DASH index 
was associated with a lower odds of OS (OR: 0.54, 95%CI: 0.34. 0.84). This suggests that 
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overall dietary quality is important for the prevention of osteoporosis. Further investigation 
is needed to compare different dietary quality indices in this population.

Disclosures: Sabrina Noel, None

MON-727
Bone mass, free 25(OH) vitamin D, oxidized and non-oxidized PTH in 
young women 3 years after intensive nutrition therapy for severe anorexia 
nervosa *Anna Svedlund1, Bojan Tubic1, Anders Elfvin1, Diana Swolin-Eide1, 
Cecilia Pettersson2, Lars Ellegård2, Per Magnusson3. 1Department of Pediatrics, 
University of Gothenburg, Sweden, 2Department of Internal Medicine and 
Clinical Nutrition, University of Gothenburg, Sweden, 3Department of Clinical 
Chemistry, Linköping University, Sweden

Background: Patients with anorexia nervosa (AN) are at high risk of reduced bone 
mass. Currently used intact PTH (iPTH) assays detect both oxidized PTH (oxPTH) and 
non-oxidized PTH (n-oxPTH). The aim was to investigate the long-term effects on bone 
mass, free 25(OH)D and the different forms of PTH after intensive nutrition therapy.Meth-
ods: Twenty-five Swedish female AN patients, mean age 20.1 years, mean BMI 15.5 kg/m2, 
were included, and 22 patients completed a high-energy diet treatment for 12 weeks. Bone 
mass and body composition were assessed by DXA and pQCT at start, 12 weeks and after 
3 years. Serum total and free 25(OH)D, iPTH, oxPTH and n-oxPTH were analyzed at the 
same time points. An age-matched control group of healthy women was recruited for the 
3-year follow-up.Results: The mean BMI increased from 15.5 to 19.0 kg/m2, and fat mass 
increased from 14.0% to 26.3%, p<0.001, during the intervention period and remained stable 
during 3 years. Mean (+/-SD) total body BMD was 1.1 (0.1) g/cm2 at baseline and remained 
stable over 3 years. Mean total body BMC was 2195 (296) g at baseline, which increased to 
2287 (283) g during nutrition therapy (p=0.002), but decreased after 3 years to 2215 (277) g 
(p<0.05). All bone mass parameters, except tibial cortical density, were lower in AN patients 
compared to controls. Mean total 25(OH)D was 88 (34) nmol/L at start, which decreased 
to 78 (26) nmol/L after 12 weeks (p=0.027), but stabilized after 3 years, 84 (34) nmol/L. 
Free 25(OH)D was 7.7 (2.9) pg/mL at start, unchanged after 12 weeks and decreased to 6.4 
(2.5) pg/mL after 3 years (p=0.004). iPTH was stable during intensive nutrition therapy, but 
increased after 3 years from mean 3.0 (1.0) to 4.0 (1.4) pmol/L (p=0.002). n-oxPTH was sta-
ble during nutrition therapy, but increased after 3 years (p=0.001).Conclusions: This study 
demonstrates reduced bone mass in AN patients 3 years after intensive nutrition therapy in 
comparison with matched healthy controls. In contrast to total 25(OH)D, free 25(OH)D was 
not affected by the increase in fat mass during nutrition therapy. The increase of n-oxPTH 
indicates less oxidative stress affecting post-translational oxidation of PTH which modifies 
the biological activity. This study highlights the importance of long-term follow-up of bone 
health in young women with severe AN, and the need for further clinical validation of free 
25(OH)D and n-oxPTH, i.e., the bioactive forms of these main regulators of calcium ho-
meostasis.

Disclosures: Anna Svedlund, None

MON-734
Serum Bone-Derived Extracellular Vesicles are associated with Bone 
Loss with Antiretroviral Therapy in adults with HIV *Erika Marques de 
Menezes1, Michael Yin2, Elizabeth Shane2, Philip Norris3. 1Vitalant Research 
Institute and Department of Laboratory Medicine, University of California, San 
Francisco, CA, United States, 2Department of Medicine, Columbia University 
Medical Center, New York, NY, United States, 3Vitalant Research Institute and 
Department of Laboratory Medicine, Department of Medicine, University of 
California, San Francisco, CA, United States

Bone mineral density (BMD) decreases in HIV+ individuals after initiating antiretrovi-
ral therapy (ART). Since bone loss is consistently observed across different ART regimens, 
one theory is that the inflammatory state associated with T-cell reconstitution after ART 
disrupts the immune-skeletal interface. However, the mechanism underlying these effects 
is not fully characterized. Extracellular vesicles (EVs) play a role in the regulation of bone 
remodeling and serum EVs may reflect the state of cells in the bone under healthy and patho-
logic conditions. We aimed to clarify whether serum EV phenotypes changed after ART ini-
tiation and determined whether an early change in EVs expressing bone markers correlated 
with changes in BMD by DXA at 12 months. Using advanced flow cytometry techniques, 
EVs were measured from blinded serum from 15 adults with HIV at baseline (B), and 1, 3, 6 
and 12 months after ART initiation. Not all samples were available at each time point so we 
averaged early (TP1, 1-3 months) and late (TP2, 6-12 months) time points. EVs were stained 
for markers that are related to bone metabolism (osteocalcin (OC), RANK, RANKL) or cell 
of origin (M-CSF, CD34) and reported as EVs/µL. Serum OC (ng/mL), serum procollagen 
type I N-terminal propeptide (P1NP) (ng/mL), and serum C-terminal telopeptide (CTX) (ng/
mL), parathyroid hormone (PTH) (pg/mL), and the inflammatory markers IL-6 (pg/mL) 
and TNF-α (pg/mL) were measured at similar time points. A significant decrease in BMD 
was observed from baseline to 12 months at the lumbar spine (-2.6±1.9%), femoral neck 
(-3.7±3.6%) and total hip (-4.3±2.9%). Levels of OC+EVs, serum OC, serum P1NP, and 
serum CTX were significantly higher at early and late time points (TP1, TP2) compared to 
baseline (Fig. 1A, B). Change in serum OC, P1NP, CTx, PTH and IL-6 from baseline to TP1 
or TP2 did not correlate with change in BMD. Serum TNF-α change from baseline to TP1 

was associated with 12-month change in lumbar spine BMD (r=0.67, p=0.01). However, 
change in total hip BMD at 12 months negatively correlated with change from baseline to 
TP1 in EVs expressing OC, RANKL, RANK, and CD34 (Fig. C). Our observations suggest 
that early changes in bone-derived EVs were associated with total hip bone loss 12 months 
after ART initiation. These correlations were not observed for classic soluble bone turnover 
markers. These data suggest that bone-derived EVs may have value as novel serum biomark-
ers of bone remodeling.

Disclosures: Erika Marques de Menezes, None
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MON-735
Mineral Maturity / Crystallinity at forming trabecular surfaces and 
its potential role in the bone mineral loss evident in postmenopausal 
osteoporosis *Sonja Gamsjaeger1, Erik Eriksen2, Klaus Klaushofer3, Eleftherios 
Paschalis3. 1Ludwig Boltzmann Institute of Osteology at the Hanusch Hospital 
of WGKK and AUVA Trauma Centre Meidling, 1st Medical Department, 
Hanusch Hospital, Vienna, Austria , Austria, 2Hormonlaboratoriet, AUS Aker 
Universitetssykehus, Norway, 3Ludwig Boltzmann Institute of Osteology at the 
Hanusch Hospital of WGKK and AUVA Trauma Centre Meidling, 1st Medical 
Department, Hanusch Hospital, Vienna, Austria, Austria

Bone formation comprises of several concomitant processes, one of which is miner-
alization of the organic matrix. This process may be resolved into two phases: the initial 
formation of mineral crystals and the subsequent mineral accumulation on them. In the pres-
ent study, we used Raman microspectroscopic analysis of iliac crest biopsies from healthy 
females (HC; without diseases affecting bone metabolism and no history of fragility fracture, 
N = 124, ages = 1.5-59 yrs) and postmenopausal osteoporosis patients (PMOP) receiving 
placebo (vitamin D and calcium supplementation; N = 66, ages = 66-84) to test the hypoth-
esis that at forming trabecular surfaces, mineral maturity / crystallinity (estimated from the 
inverse of the FWHH of the v1PO4 band) of the youngest crystallites formed is associated 
with the amount of subsequent mineral accumulation (ratio of the integrated v2PO4/PMMA 
bands). The surfaces of analysis were chosen based on the presence of fluorescent double 
labels, which allowed the determination of mineral content and maturity / crystallinity at 
three distinct tissue ages: between the second and the mineralizing front (youngest mineral), 
between the two labels, and behind the first one.ANCOVA with subject age as a covariate, 
indicated that there were no differences in amount of initial mineral formed between HC 
and PMOP. On the other hand, PMOP had decreased mineral content compared to HC at the 
two older tissue ages considered, and larger crystallites at the first two tissue ages. Similar 
results were obtained when the PMOP patients were compared against only the adult women 
included in the healthy cohort (N = 68, ages = 25-59). These data suggest that the amount 
of mineral formed per osteoblast is similar between the two groups when adjusted for age, 
but the rate of further mineral accumulation is decelerated in PMOP.It has been shown in 
the literature that larger crystallites grow slower compared to smaller ones due to decreased 
crystallite specific surface area, thus it is plausible that the decelerated mineral accumulation 
in PMOP is in part due to the larger crystallites initially formed. This deceleration of mineral 
accumulation at actively forming sites would compound the bone mineral loss due to in-
creased bone resorption in PMOP patients.These findings suggest an additional mechanism 
that may lead to the decreased mineral content evident in PMOP, and provide an additional 
potential target for the development of new interventions.

Disclosures: Sonja Gamsjaeger, None

MON-736
Wnt Signaling and Bone Fragility in Elderly Postmenopausal Women with 
Type 2 Diabetes *Alessandra Piccoli1, Francesca Cannata1, Fabrizio Russo1, 
Valentina Greto1, Camilla Isgrò1, Rocky Strollo1, Carlo Massaroni1, Claudio 
Pedone1, Gianluca Vadalà1, Vincenzo Denaro1, Rocco Papalia1, Paolo Pozzilli1, 
Mauro Maccarrone1, Nicola Napoli1, Tiziana Bisogno2. 1Campus Bio-Medico 
University of Rome , Italy, 2Endocannabinoid Research Group, Institute of 
Traslational Pharmacology, CNR, Italy

Fragility fractures are major complications in type 2 diabetes (T2D), but mechanisms 
underlying bone fragility are still poorly clarified. Bone mineral density (BMD) underes-
timates T2D fracture incidence, since a normal or even higher BMD are associated with 
a greater fracture risk than healthy population.We hypothesized that bone fragility in T2D 
results from poor bone microarchitecture and bone quality caused by Wnt signaling im-
pairment and lower bone formation. We aimed to evaluate the association between bone 
gene expression of Wnt pathway and features of bone microarchitecture and strength. We 
enrolled T2D (n=13) and non-diabetic (controls, n=75) postmenopausal women undergoing 
standard hip arthroplasty. Serum and proximal femur samples from recruited subjects were 
collected at the moment of surgical procedure. Gene expression of sclerostin (SOST), WN-
T5a, WNT10b, Secreted frizzled-related protein 5 (SFRP5), Glycogen Synthase Kinase 3b 
(GSK3b), osteocalcin (OCN) and Runt-related transcription factor 2 (RUNX2), were ana-
lyzed by real-time PCR. Total-body, lumbar and femoral BMD were assessed by Dual-ener-
gy X-ray absorptiometry (DXA). A trabecular core from bone samples was analyzed by Mi-
cro X ray computed tomography (microCT) and by compression tests.Age (75.23 ± 8.47 vs 
73.24 ± 5.77) and BMI (29.92 ± 5.38 vs 27.68 ± 5.62 Kg/m2) did not differ between T2D and 
controls respectively. Glycated hemoglobin was 6.487 ± 1.7 mmol/mol. We found that T2D 
subjects had no differences in BMD and in bone microarchitecture parameters compared to 
controls. Neither bone turnover nor Wnt serum markers differed among groups. SOST gene 
expression was increased (p=0.003) whereas RUNX2 expression was decreased in T2D vs 
controls (p=0.017), independently by BMI and age. Osteocalcin and other Wnt related genes 
expression did not differ among groups. Compression tests did not show impairment in bone 
strength in T2D vs controls.Although a good glycemic control and no alterations in bone 
density, microarchitecture and strength, we found an increase in SOST and a decrease in 
RUNX2 gene expression, implying a lower bone formation in T2D.

Disclosures: Alessandra Piccoli, None

MON-755
Association between plasma sodium and bone disease in patients with 
chronic heart failure: a prospective cohort study: *Daniel Bencic1, johannes 
Schmid2, Michael Fuchsjäger2, Astrid Fahrleitner-Pammer3, Barbara Obermayer-
Pietsch3, Thomas Pieber3, Ewald Kolesnik4, Andreas Zirlik4, Friedrich 
Fruhwald4, Dirk von Lewinski4, Klemens Ablasser4, Nicolas Verheyen4, Andreas 
Tomaschitz5, Daniel Scherr6. 1Medical University of Graz, Austria, 2Department 
of Radiology, Medical University of Graz, Austria, 3Division of Endocrinology 
and Diabetology, Department of Internal Medicine, Medical University of 
Graz, Austria, 4Department of Cardiology, Medical University of Graz, Austria, 
5Klinikum Bad Gleichenberg, Austria, 6Department of Cardiology, Medical 
University of Graz, Graz, Austria

BackgroundBone disease is a common comorbidity in patients with chronic heart fail-
ure (CHF), but underlying pathomechanisms are incompletely understood. Hyponatremia, a 
risk factor of osteoporosis, is a common complication in CHF, but its impact on bone disease 
in CHF is poorly investigated.PurposeWe aimed to analyze associations between plasma 
sodium concentrations and osteoporosis or vertebral fractures in a cohort of stable CHF 
patients. Osteoporosis was defined by T-score <= -2,5 at any site, vertebral fractures were 
assessed using Genant Score.Design and methodsBetween September 2016 and December 
2018, we enrolled 205 patients with stable CHF in a prospective, single-center cohort study. 
Main inclusion criteria were age over 18 years and left ventricular ejection fraction < 50%. 
Major exclusion criteria comprised unplanned hospitalization or a change in heart-failure 
therapy or device therapy during the previous month, major surgery within the previous 
3 months, any acute illness or more than moderate primary valve disease. Blood samples 
were taken after the patients had been fasting overnight. All laboratory parameters were 
determined immediately. All patients underwent dual-energy x-ray absorptiometry at three 
sites (distal radius, hip, lumbar spine) and x-ray of both lumbar and thoracic spine.Results-
We enrolled 205 patients with a mean age +/- SD of 64,9 +/- 10,1 years, 78 % were males. 
Mean left ventricular ejection fraction was 35 +/- 9 %. NT-proBNP showed a median plasma 
concentration of 1990 pg/ml with interquartile ranges (IQR) of 352 – 2352 pg/ml. Hypona-
tremia was present in 8 subjects (3,9 %) and the median plasma sodium concentration (IQR) 
was 140 mmol/ml (139 – 142) mmol/ml. Osteoporosis at any site was present in 31 subjects 
(15,1%) and vertebral fractures were present in 17,6 %.There was no difference with regards 
to plasma sodium between patients with vertebral fracture and without vertebral fracture 
(median (IQR), 140.5 (138 – 142) mmol/l vs 141 (139 – 142) mmol/L; P = 0.558)?. More-
over, plasma sodium was not associated with the presence of osteoporosis (osteoporosis vs 
no osteoporosis: 141 (139 – 143) mmol/L vs 140 (139 -142) mmol/L; P = 0.396). Hypo-
natremia was not associated with the presence of either osteoporosis or vertebral fracture 
(P=0.350).ConclusionThere was no significant cross-sectional association between concen-
trations of plasma sodium and osteoporosis or vertebral fracture in patients with stable CHF. 
Whether hyponatremia may longitudinally increase the risk of bone disease in CHF patients 
should be investigated in future studies.

Disclosures: Daniel Bencic, None

MON-756
Biological and non-Biological Therapies and Lumbar Spine Bone Loss 
in Rheumatoid Arthritis *María Lorena Brance1, Lucas R Brun1, Bernardo 
A Pons-Estel2, Norberto J Quagliato3, Marisa Jorfen4, Guillermo Berbotto4, 
Juan C Raggio4, Ignacio Chavero4, Carolina Dieguez4, Rómulo Wong4, Noel 
Cortese5, Juan Soldano5, Mariano Palatnik6, Ariel Sánchez7, Luis Del Rio8, 
Silvana Di Gregorio8. 1Bone Biology Laboratory. School of Medicine, Rosario 
National University, Argentina, 2Regional de Enfermedades Autoinmunes y 
Reumáticas (CREAR), Argentina, 3. Instituto CAICI, Argentina, 4Reumatología 
y Enfermedades Óseas, Argentina, 5School of Medicine, Rosario National 
University, Argentina, 6Centro de Reumatología, Argentina, 7Centro de 
Endocrinología, Argentina, 8Cetir/Ascires, Spain

Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized 
by symmetric polyarthritis that can lead to joint deformity and disability and local and gen-
eralized osteoporosis. Aim: Evaluate lumbar spine BMD in RA patients according to biolog-
ical and non-biological therapies through DXA and trabecular bone score (TBS). Patients y 
methods: A cross-sectional study of 105 RA patients (c-DMARDs [n=75] and b-DMARDs 
[n=30]) was carried out. As control group (CG), 100 subjects matched by age, sex and BMI 
were included. Exclusion criteria: pregnancy, intestinal malabsorption, chronic liver or kid-
ney disease, cancer and treatments with known effects on bone with the exception of glu-
cocorticoids. The lumbar spine BMD (g/cm2) was measured by DXA (Hologic Discovery 
Wi) and the TBS was performed by the software TBS iNsight (Medimaps). The distribution 
of the data was evaluated with the Shapiro-Wilk test and parametric or non-parametric tests 
were used as appropriate. Data are expressed as mean+/-SD and differences were considered 
significant if p<0.05 (*). Results: No differences in age, BMI, sex and percentage of pre 
and postmenopausal women were found between CG and RA groups. Lumbar spine BMD 
was significantly lower in RA patients (CG: 1.012+/-0.127; RA: 0.925+/-0.147* [-8.6%]; 
p<0.0001). No differences according to gender was observed (data not shown). According 
to BMD, the TBS was also lower in RA patients compared to controls (CG: 1.425+/-0.113; 
RA: 1.360+/-0.126* [-4.6%]; p=0.0002). In addition, higher percentage of normal TBS 
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values was found in CG (CG: 80%; RA: 63%). When the data were analyzed considering 
c-DMARDs and b-DMARDs therapies, the c-DMARDs group showed a significantly lower 
lumbar spine BMD vs controls (CG: 1.012+/-0.127; c-DMARDs: 0.917+/-0.154* [-9.4%]; 
b-DMARDs: 0.946+/-0.127 [-6.4%]; p<0.0001). Despite lower values in b-DMARDs no 
significant differences compared to controls was found. The TBS was found significant de-
creased in both c-DMARDs and b-DMARDs compared to controls (CG: 1.425+/-0.113; 
c-DMARDs: 1.361+/-0.123* [-4.5%]; b-DMARDs: 1.357+/-0.135* [-4.8%]; p<0.0001). 
Conclusion: RA patients showed significantly lower BMD and TBS compared to controls. 
The TBS could indicates that in spite of better BMD in b-DMARDs group compared to 
c-DMARDs, the former have similar bone microarchitecture impairment. The use of TBS 
could be consider as a complementary approach to BMD in RA.

Disclosures: María Lorena Brance, None

MON-757
Comparison of Fracture Prediction Tools in Individuals without and with 
Chronic Kidney Disease: A Population-Based Analysis of CARTaGENE 
*Louis-Charles Desbiens1, Aboubacar Sidibe1, Fabrice Mac-Way1, Rémi Goupil2. 
1CHU DE QUEBEC - UNIVERSITE LAVAL, Canada, 2Hopital du Sacré-Coeur 
de Montréal, Canada

BACKGROUNDIndividuals with chronic kidney disease (CKD) have increased frac-
ture risk. Whether fracture prediction tools developed for post-menopausal osteoporosis can 
be used in CKD is unclear. We aimed to evaluate and compare the predictive performance of 
three fracture prediction tools (FRAX, Garvan, QFracture) in individuals with and without 
CKD. METHODSAnalysis of CARTaGENE, a cohort of individuals aged 40 to 69 years 
old from the province of Quebec (Canada). Individuals with available estimated glomerular 
filtration rate (eGFR) above 30 ml/min/1.73m2 were included. Fracture probabilities were 
computed using baseline health questionnaires, physical measurements and medication as-
sessment. Any fracture or major osteoporotic fracture (MOF) incidence during follow-up 
(2009 to 2016) was identified through health administrative data. Discrimination was as-
sessed by 1) computing HRs per SD increase in log-transformed probabilities using Cox 
models with interaction terms for CKD and 2) by computing c-statistics in each CKD stra-
ta. Calibration was assessed by computing 5-year standardized incidence rates (observed/
predicted fractures) in each CKD strata before and after recalibration. Re-calibration is a 
procedure that adapted the predicted probabilities to take into account the global differenc-
es in fracture rates between the training cohort of a given prediction tool and our dataset.
RESULTS19,393 individuals were included (51% women; mean age 54 years, 47% CKD 
stage 2; 4% stage 3) During a median follow-up of 70 months, 830 fractures at any site and 
352 MOF occurred. FRAX and QFracture probabilities were associated with MOF incidence 
similarly in non-CKD and CKD individuals (Table 1; eGFR*FRAX interaction p=0.17; eG-
FR*QFracture interaction p=0.11). Garvan probabilities were associated with any fracture 
in non-CKD and CKD stage 2 but not in CKD stage 3 (Table 1; eGFR*Garvan interaction 
p=0.02). Regardless of the CKD stage, FRAX over-estimated fracture incidence while Gar-
van and QFracture under-estimated fracture incidence (Table 2). After re-calibration, FRAX 
and QFracture were adequately calibrated in non-CKD and CKD while Garvan probabilities 
still underestimated fractures in CKD stage 3 (Table 2). CONCLUSION FRAX and QFrac-
ture have similar discrimination and calibration in non-CKD and CKD individuals. There-
fore, these tools could be used to predict fracture risk in early to moderate CKD individuals 
from populations in which they are adequately calibrated.

Disclosures: Louis-Charles Desbiens, None

MON-758
Obesity Protects Patients with Rheumatoid Arthritis from Systemic Bone 
Losing During Anti-TNF Treatment *Mie Jin Lim1, Won Park1, Seong Ryul 
Kwon1, Kyong-Hee Jung1, Seung Yun Lee1. 1Inha University Hospital, Republic 
of Korea

Background/PurposeIn this study, we tried to find out the effect of obesity on bone me-
tabolism after one year of anti-TNF agent use. Methods Thirty-two seropositive RA patients 
were enrolled. They had been refractory to antirheumatic drugs and anti TNF therapies in-
cluding etanercept, adalimumab and infliximab were administrated for one year. Etanercept, 
adalimumab and infliximab at approved dose were given to 11, 13 and 8 patients, respec-
tively. Body mass index (BMI) was calculated according to patient’s weight and height at 
baseline. BMI ≥ 25Kg/m2 was considered to be obese. Bone mineral densities (BMD) were 
measured at baseline and one year after treatment. Blood sampling was done at baseline, 6 
months and 1 year after the treatment. Peripheral blood mononuclear cells were cultured and 
number of osteoclasts was counted. Bone turnover markers including c-terminal telopeptide 
(CTX), bone specific alkaline phosphatase (BSALP) were measured using enzyme linked 
immunosorbent assay. In addition, RA disease activity including DAS28 was assessed along 
with serum level of IL-6. ResultsAfter 1 year of anti-TNF treatment, bone mineral density 
(BMD) in non-obese patients worsened although BMD remained still in obese patients (Ta-
ble 1). Bone resorption pits by cultured osteoclasts from non-obese patients showed marked 
reduction at 6 months but seemed to increase at 12 months of treatment despite number of 
the osteoclasts were continuously decreasing. On the contrary, obese patients failed to show 
significant change in number of osteoclasts after the treatment but resorption pits by the 
osteoclasts seemed to decrease in trend after the treatment. RA disease activity including 
DAS28 improved in both non-obese and obese RA patients although significant reduction 
of serum IL-6 was noted in non-obese patients ConclusionsOne year treatment of anti-TNF 
agent did not change BMD in obese RA patients although there was a significant reduction in 
BMD in non-obese patients. Number of osteoclasts from non-obese patients well decreased 
after treatment but the function of osteoclasts reflected as bone resorption pit did not respond 
to the treatment. Despite no change in number of osteoclasts from obese patients after treat-
ment, function of osteoclasts from obese patients seemed to improve after the treatment, 
resulting in no change in BMD. Therefore, we believe obesity might positively affect TNF 
mediated bone metabolism in RA patients. Table 1. systemic osteoclastogenesis, bone turn-
over markers and BMD in RA patients after one year of anti-TNF use

Disclosures: Mie Jin Lim, None

MON-759
Bone Turnover Markers Do Not Predict Fracture Risk in Type 2 Diabetes 
*Nicola Napoli1, Caterina Conte2, Richard Eastell3, Richard Jacques4, Susan 
K. Ewing5, Eric Vittinghoff5, Ann V. Schwartz5, Douglas C. Bauer6, Dennis M. 
Black6, Elsa S. Strotmeyer7, Elizabeth J. Samelson8. 1Unit of Endocrinology and 
Diabetes, University Campus Bio-Medico, Rome, Italy, 2Vita-Salute San Raffaele 
University, Milan, Italy, 3Academic Unit of Bone Metabolism, University of 
Sheffield, United Kingdom, 4School of Health and Related Research, University 
of Sheffield, United Kingdom, 5Department of Epidemiology and Biostatistics, 
University of California San Francisco, United States, 6Department of Medicine 
and Department of Epidemiology and Biostatistics, University of California San 
Francisco, United States, 7Center for Aging and Population Health Department 
of Epidemiology Graduate School of Public Health University of Pittsburgh, 
United States, 8Institute for Aging Research, Hebrew SeniorLife and Department 
of Medicine, Harvard Medical School and Division of Gerontology, Beth Israel 
Deaconess Medical Center, Boston, United States

Type 2 diabetes mellitus (T2DM) is characterized by increased fracture risk despite nor-
mal or even increased BMD and reduced bone turnover as compared with non-DM. BMD 
T-score underestimates fracture risk in T2DM, but the predictive role of bone turnover mark-
ers (BTMs) in T2DM has not been explored. We used data from the Health, Aging, and Body 
Composition (HABC) Study to determine whether BTMs: i) differ by diabetes status, ii) pre-
dict incident fractures in subjects with or without DM. A previous report identified increased 
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fracture risk with DM in the HABC cohort. For this 9-year longitudinal case-cohort study, a 
sub-cohort was randomly sampled from three strata of the baseline cohort: T2DM (n=180), 
pre-diabetes (n=180) and normoglycemia (n=180). The sub-cohort included 44 adjudicated 
incident fracture (hip, clinical spine, distal forearm) cases; an additional 209 cases were 
included for 253 total fracture cases. After excluding those on medications affecting bone 
metabolism, 690 subjects were eligible for analyses, including 56 T2DM fracture cases and 
157 T2DM controls, and 167 non-DM (pre-diabetes and normoglycemia combined) fracture 
cases and 310 non-DM controls. BTMs assays (procollagen type 1 N-terminal propeptide 
[P1NP] and total osteocalcin [OC], as measured by radioimmunoassays, and C-terminal 
telopeptide [CTX], as measured by ELISA) were obtained from archived baseline serum; 
BTM levels were log-transformed in statistical models. Cox proportional hazards regression 
was used to estimate the hazard ratios (HRs) for fracture for a 20% increase in each BTM, 
separately for T2DM and non-DM, adjusted for age, gender, race, BMI and oral estrogen 
use.With the exception of lower osteocalcin levels in T2DM subjects, BTMs did not differ 
by diabetes status. Fracture risk increased with increasing CTX levels in non-DM (HR: 1.10, 
95% CI: [1.01;1.20], p=0.034, for each 20% increase in CTX) but not in T2DM (HR: 0.92 
[0.81;1.04], p=0.194; p for interaction 0.045). Similarly, both OC and P1NP were associated 
with higher risk of fracture in nondiabetics, but not in diabetic subjects (Table).In conclu-
sion, we observed an association between increased bone turnover and incident fractures in 
nondiabetic subjects, but not in those with T2DM.

Disclosures: Nicola Napoli, None

MON-760
Association between renal function and bone turnover or bone 
microstructure: An HR-pQCT study in healthy Japanese women *Narihiro 
Okazaki1, Ko Chiba1, Kazuaki Yokota1, Choko Kondo1, Mitsuru Doi1, Shuta 
Yamada1, Makoto Osaki1. 1Department of Orthopaedic Surgery, Nagasaki 
University Hospital, Japan

IntroductionSevere chronic kidney disease (CKD) leads to secondary osteoporosis and 
impairs bone microarchitecture because of hyperparathyroidism and elevated bone turnover. 
However, in patients with relatively mild CKD, the changes of bone microstructure are un-
clear.The aim of this study was to investigate the relationship between renal function and 
bone turnover or bone microstructure in patients with mild to moderate CKD.MethodsA total 
of 186 Japanese women (mean age, 51.9; range, 21-87 years) from the J-CaraT study (Jap-
anese study of bone miCrostructure and minerAl density in a noRmAtive cohorT measured 
by HR-pQCT) in Nagasaki University were included as study subjects. The distal radius 
and tibia were scanned using high-resolution peripheral quantitative computed tomography 
(XtremeCT II; Scanco Medical, Brütisellen, Switzerland) with a voxel size of 60.7 µm, and 
the volumetric bone mineral density (vBMD) and bone microstructure parameters were an-
alyzed. Areal BMD (aBMD) was measured by dual-energy X-ray absorptiometry (DXA) at 
the lumbar spine and hip. Serum creatinine (Cr), estimated glomerular filtration rate (eGFR), 
and serum levels of bone turnover markers (TRACP-5b and P1NP) were measured. Rela-
tionships between renal function and bone turnover, aBMD, vBMD, and bone microstruc-
ture were examined after adjusting for age. The level of significance was established at p 
< 0.01.ResultsThe prevalence of eGFR stages was as follows: stage G1, 35 cases (18.8%); 
stage G2, 128 cases (68.8%); and stage G3a, 23 cases (12.4%).Cr and eGFR were not cor-
related with bone turnover markers or with aBMD of the lumbar spine and hip. Cr showed 
positive weak correlations with vBMD (r = 0.22, p = 0.003) and BV/TV (r = 0.22, p = 0.004) 
at the distal tibia. However, eGFR was not correlated with vBMD and bone microstruc-
ture.ConclusionsIn cases with mild to moderate CKD, bone turnover was not significantly 
increased by impaired renal function. Although the trabecular microstructure of the distal 
tibia was slightly deteriorated with impaired renal function, the effects on BMD and bone 
microstructure were limited.

Disclosures: Narihiro Okazaki, None

MON-761
Teriparatide Once Weekly Efficacy Research for Glucocorticoid-induced 
Osteoporosis: The TOWER-GO study *Ikuko Tanaka1, Yoshiya Tanaka2, 
Satoshi Soen3, Hisaji Oshima4. 1Nagoya Rheumatology Clinic, Japan, 2University 
of Occupational and Environmental Health, Japan, 3Kindai University　Nara 
Hospital, Japan, 4Tokyo Medical Center, Japan

PurposeBisphosphonate therapy is the standard of treatment of glucocorticoid-induced 
osteoporosis, and teriparatide is the alternative treatment. While a 20-μg teriparatide formu-
lation for daily use has been shown to be effective at increasing vertebral and femoral BMD, 
a 56.5-μg teriparatide formulation for once-weekly use has not been evaluated. The TOW-
ER-GO study was, therefore, conducted to investigate whether a once-weekly use of 56.5-μg 
teriparatide was non-inferior to weekly 35-mg oral alendronate for treatment of glucocorti-
coid-induced osteoporosis.MethodsA 72-week, multicenter, randomized, active-controlled, 
non-inferiority trial was conducted in Japan. Glucocorticoid-induced osteoporosis patents 
aged ?20 years who were receiving or planned to treatment of glucocorticoids (? 5-mg pred-
nisone daily, or equivalent) for at least three months (n=180) were randomly allocated to 
the once-weekly 56.5-μg teriparatide group (n=89) or the weekly 35-mg oral alendronate 
group (n=91). The primary endpoint was the percentage change in lumber spine (L2-L4) 
bone mineral density (BMD) at final follow-up.ResultsThe percentage changes of lumbar 
spine (L2-L4) BMD in the 56.5-μg once-weekly teriparatide group and the weekly 35-mg 
oral alendronate group were 1.12% and 2.76% at 24-week, 2.6% and 3.07% at 48-week, 
5.09% and 4.04% at 72-week, 2.91% and 3.42% at final follow-up respectively. Non-inferi-
ority of the 56.5-μg once-weekly teriparatide group was demonstrated at 72-week, but not at 
final follow-up. Lumbar spine BMD had significantly increased in the 56.5-μg once-weekly 
teriparatide group at 48, 72-week, and the weekly oral 35-mg alendronate group at 24, 48, 
72-week. The incidence of new vertebral or non-vertebral fractures were similar in the two 
groups.ConclusionsA 56.5-μg once-weekly teriparatide had comparable efficacy to a weekly 
oral 35-mg alendronate for treatment of glucocorticoid-induced osteoporosis.

Disclosures: Ikuko Tanaka, None

MON-762
Changes in femoral cortical and trabecular bone after bariatric surgery 
*Renaud Winzenrieth1, Ludovic Humbert1, Carmen Gomez Vaquero2, Carmen 
Xammar2, Nuria Vilarrasa3, Fernando Guerrero3, Anna Casajoana4. 1Galgo 
Medical, Spain, 2Rheumatology Department, Hospital Universitari de Bellvitge, 
Spain, 3Endrocrinology and Nutrition Department, Hospital Universitari de 
Bellvitge, Spain, 4Bariatric Surgery Unit, Hospital Universitari de Bellvitge, 
Spain

ObjectiveTo evaluate changes in femoral cortical and trabecular bone after bariatric 
surgery.Material and MethodsMale and Female adults who underwent bariatric surgery were 
included in this study. Hip DXA scans were performed before the surgery, and between 6 to 
18 months after the surgery. Scans were acquired at the Hospital Universitari de Bellvitge 
(Barcelona, Spain) using a Hologic QDR 4500 scanner. Areal BMD (aBMD) was calculat-
ed at total femur. 3D analysis of the cortical and trabecular bone was performed from the 
hip DXA scans using the 3D-SHAPER software (v2.9, Galgo Medical, Barcelona, Spain). 
Trabecular volumetric BMD (vBMD) and cortical surface BMD (sBMD) were calculated at 
total femur. Changes in DXA-derived aBMD and 3D measurements between baseline and 
follow-up visit were expressed as a percentage and compared using paired Student’s t-test.
Results13 subjects (9 female and 4 male) were included in this study. Mean (SD) age at 
baseline (i.e. before surgery) was 53.4 (6.6) yrs. Follow-up scans were performed on average 
at 13.4 (3.6) months from baseline. Mean weight was 89 (16) kg at baseline and 73 (12) kg 
after surgery (p < 0.001). An 8.3% decrease in total hip aBMD was observed after surgery 
(p = 0.001). Decrease was 12.8% (p = 0.001) in trabecular vBMD and 6.0% (p = 0.005) in 
cortical sBMD. Figure 1 shows that the mean changes in cortical sBMD were more pro-
nounced at the lateral aspect of the greater trochanter (magenta area). Although decreased, 
bone density measurements after surgery were normal for their age with Z-scores of 0.5 for 
total hip aBMD, 0.8 for cortical sBMD and 1.3 for trabecular vBMD.ConclusionsPatients 
who underwent bariatric surgery, although suffering from marked decrease in trabecular 
and cortical density, showed normal bone density for their age. DXA-based 3D analysis of 
the cortical and trabecular bone could potentially provide insightful information to monitor 
patients undergoing bariatric surgery.
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Disclosures: Renaud Winzenrieth, None

MON-802
Prospective Observational Study to Describe Characteristics and 
Management of Postmenopausal Women with Osteoporosis Treated 
with Prolia® in France and its use in Routine Clinical Practice (The 
PILOTE Study) *Karine Briot1, Anne Marie Schott2, Jean Philippe Sanchez3, 
Sauveur Bendavid4, Lise Bosquet5, Stéphanie Perot 5, Aurélie Etringer 5, Jean 
Vannak Chauny 6, Pascale Samama7, Gaelle Desamericq7. 1Département de 
Rhumatologie, Hôpital Cochin, Assistance Publique-Hôpitaux de Paris., France, 
2Hospices Civils de Lyon, Pôle de Santé Publique, EA 7425 HeSPeR, France, 
3Centre de Rhumatologie, France, 4Médecine Générale , France, 5ICTA PM, 
France, 6Amgen SAS, France, 7AMGEN SAS, France

The purpose was to describe persistence with denosumab (DMAb) among women with 
postmenopausal osteoporosis treated in routine clinical practice in France. This multicenter 
prospective observational study enrolled postmenopausal women with osteoporosis (OP) 
who received their first prescription of denosumab (60 mg SC). Subjects were defined as 
persistent with DMAb at 12 and 24 months if they received at least 2 or 4 DMAb injections, 
respectively, with 6 months + 8 weeks (or 239 days) between 2 consecutives injections. The 
study enrolled 499 patients and the analysis was performed on 478 women (86 physicians:59 
rheumatologists, 27 general practitioners), between June 16, 2015 and February 1, 2016. The 
mean ± SD duration of follow-up was 28.7 ± 5.3 months. Mean age was 72.5 years; 81.0% 
of subjects were at high risk of fracture, 60.9% had at least one prior OP fracture, 27.0% had 
at least 3 significant comorbidities and 90.8% had received at least one prior OP treatment, 
mainly a bisphosphonate. Overall, 12-month persistence to DMAb was 86.2% (95% CI 
83.10; 89.28) and 24-month persistence was 72.0%; (95% CI 67.96; 76.04). A Kaplan-Meier 
analysis estimated 12 and 24-month persistence to be 86.0% and 76.1%, respectively. In 
total, 78 (16.3%) patients discontinued DMAb; 44.9% at the patients’ request, 34.6% due 
to adverse events, 2.6% due to the need for another PMO treatment and 17.9% for another 
reason. In total, 11% of subjects experienced at least one treatment-related adverse event. 
Osteonecrosis of the jaw (resolved after surgical cleaning) occurred in only one patient, after 
prolonged exposure to bisphosphonate. Among patients who discontinued DMAb, 76.3% 
did not switch to an alternative treatment. However, no multiple vertebral fractures occurred 
upon treatment cessation (median follow-up after the last DMAb injection, 19.1 months). In 
conclusion, this study described the use of denosumab in women treated for PMO in routine 
clinical practice in France. Denosumab was mostly prescribed in subjects at high risk of 
fracture and as second line treatment, as per reimbursement conditions by the French Health 
authority. Persistence to DMAb at 24 months was high and DMAb was well tolerated.

Disclosures: Karine Briot, Amgen, Consultant

MON-803
ARB may augment effects of anti-resorptive medications in osteoporotic 
bone of older women with hypertension: a preliminary study *Aysha 
Chaudhri1, Nahid Rianon1, Rafia Rasu2, Brendan Lee3. 1UTHealth McGovern 
Medical School, United States, 2University of North Texas Health Science 
Center, United States, 3Baylor College of Medicine, United States

Angiotensin receptor blockers (ARB), used for treating hypertension (HTN), were re-
ported to increase bone mass through anti-resorptive activities in animal model. About half 
of the patients suffering from osteoporosis also suffer from HTN. With a chronic disease 
management approach for treating co-morbidities, we aimed to investigate if using ARBs 
for HTN control would help augment bone preservation by anti-resorptive medications (bi-
sphosphonates or denosumab) in older osteoporotic women concurrently being treated for 
both osteoporosis and HTN. We identified 40 women age 50 years or older using chart 
review that were seen in the geriatric osteoporosis clinic between April 2018 and February 
2019. We excluded those who were taking hydrochlorothiazide, who were on drug holiday 
in the past year, who were taking (current or past) anabolic medication for osteoporosis 
treatment. Further, patients with a history of diabetes mellitus, cancer, and congestive heart 
failure were excluded from this analysis, resulting in a total of 17 patients. Fourteen of these 

17 patients had at least two measurements of urinary N-telopeptide (U-NTX) and serum 
N-terminal propeptide of type 1 procollagen (P1NP). The initial samples were collected 
between May 2012 and December 2017. The second, and more recent, set was collected 
between August 2017 and January 2019. The ARBs used in our study were Losartan and 
Olmesartan. Patients were also taking beta-blockers and hydralazine for treating HTN. Cal-
culated percent change per year in serum P1NP and U-NTX were the outcome variables 
and use of ARB was the independent variable in this cross-sectional analysis. General linear 
logistic regression investigated association between ARB use and annual percent change of 
P1NP and U-NTX in separate models. The models were adjusted for age, diagnosis of HTN, 
and serum vitamin D level. Mean (standard deviation) age was 75 (10) years. Four (67%) of 
those with HTN (N=6) were taking ARB. Compared to those not using ARB, patients who 
were using ARB for at least one year had a lower per year rate of percent change in P1NP 
(p<0.05) (beta coefficient -60.64, 95% confidence interval -109.47 to -11.82). However, no 
significant association was noted for U-NTX. Results indicate that treating HTN with ARB 
in older women receiving treatment of osteoporosis using anti-resorptive medications may 
augment slowing down of bone loss. Longitudinal follow up with larger sample size is rec-
ommended to confirm our results.

Disclosures: Aysha Chaudhri, None

MON-804
PRospective Observational Study in REal Life Treatment in LatinAmerican 
Patients with Denosumb Query Database (ROSELA DataBase): Preliminary 
Report *Francisco Fidencio Cons Molina1, Jose Lucio Javier Balcazar 
Rodriguez2, Edison Edgardo Romero Galvan3, Jose Fernando Molina4, Jesus 
Armando Montaño Uzcanga5, Luis Jaime Elizondo Alanis 6, Fedra Irazoque 
Palazuelos7, Adolfo Jesus Zarain Garcia8, Amador Macias Osuna9, Jose Antonio 
Veloz Aranda10, Jorge Alberto Morales Torres11, Francico Olan 12, Carlos Ruben 
Salinas Dorantes13, Misael Alejandro Perez Romero 14, Maria Silvia Larraoude15, 
Maria Belen Zancheta 16, Vanina Soledad Farias 17, Agustin Escobar Femat18, 
Carlos Ramon Rios Acosta19, Elena Calle Teixeira20, Juan Jose Jaller Raad21, 
Alejandro Roman Gonzalez22, Sergio Gutierrez Ureña23, Jose de Jesus Guerra 
Jaime.24, Hilario Avila Armengol25. 1Centro Investigación Artritis y Osteoporosis, 
Mexico, 2Hospital Regional ISSSTE, Culiacán, México, Mexico, 3Consultorio de 
Osteología , Uruguay, 4 Centro Reumalab, Colombia, 5Diagnóstico Integral Para 
la Mujer GineDX , Mexico, 6Centro de Investigación Clínica de Cd. Obregón, 
Mexico, 7CINTRE, Mexico, 8Centro de Climaterio Menopausia y Osteoporosis, 
, Mexico, 9Centro Médico San Francisco, Mexico, 10Hospital Regional ISSSTE 
Leon Guanajuato, Mexico, 11Hospital Aranda de la Parra , Mexico, 12Hospital 
Regional de Alta Especialidad, Mexico, 13Hospital Angeles Puebla, Mexico, 
14Centro integral para la atención de la osteoporosis , Mexico, 15Consultgorio 
Reumatología, Argentina, 16IDIM, Instituto de Diagnostico e investigaciones 
Metabólicas, Argentina, 17Consultorio Medico Osteología, Argentina, 
18Consultorio Ginecología y Obstetricia, Mexico, 19Centro de Reumatología 
y Rehabilitación, Ecuador, 20Complejo Hospitalario San Pablo, Peru, 21Centro 
de Reumatologia y Ortopedia S.A.S, Colombia, 22Hospital Universitario San 
Vicente Fundación , Colombia, 23Centro Atención e Investigación Especializado 
en Enfermedades Reumáticas y Autoinmunes, SC, Mexico, 24Clinica Bajio 
CLINBA, Mexico, 25Centro Integral en Reumatologia, S.A. de C.V., Mexico

Objective:We present a preliminary report of the real-life experience of the treatment 
of Postmenopausal Osteoporosis(PMOp) with Denosumab(Dmab) in Latin American coun-
tries,using a web-based database(DB).Methods:A multicenter prospective,descriptive-co-
hort study, conducted in 6 countries (Mexico,Argentina,Peru,Colombia,Ecuador,Uruguay) 
with up to 6 years clinical records of patients treated with Dmab.A online database was used 
to collect data in 27 centers. Results:1,300 patients,mean age at baseline(BL) 67±10years, 
75.3% with >60years. The main reason for using Dmab: Hip Op(40.9%) in Bone Densitome-
try (DXA); lack of Bone Mineral Density(BMD) gain (35%). Dmab was used as the first an-
ti-Op drug in 538(41.3%) patients and 58.6% had used prior anti-Op medication. The aver-
age BMD in Lumbar Spine increased from BL 4.5,6.3,7.5,8.6,9.3,10.3%. In femoral neck,B-
MD increased 2.2,3.1,3.7,4.7,5.2,5.8%. In Total Femur BMD increased 2.3,3.4,3.9,4.5,5.4, 
6.0% from years 1 to 6 respectively. The 10 years absolute risk FRAX level was 8.8±5.8 
SD for Major Osteoporotic Fracture at BL and for Hip Fracture 3.1±3.5 SD, using popu-
lation values of each country. A total of 269(20.6%) prevalent fractures were detected at 
baseline; 80(6.1%) patients with >1 Fracture.Only 40 patients developed Fractures during 
treatment with Dmab(3.0%); 28(2.1%) had at least 1 Fracture and 12, >1 Fracture(0.9%). 
Adverse events(AE) were reported in 14 patients 1.0%) and SAE in 4(0.3%), including 2 
cases with Atypical Femoral Fracture, which previously used BFs. No cases of mandibular 
osteonecrosis were reported. Adherence (Compliance and Persistence) to treatment is not 
optimal, mainly in years 2 to 4 of treatment with Dmab.The percentage of patients with loss 
of follow-up (67.3%) is very high. Most patients receive no treatment after discontinuing 
DMAb.Risedronate and Zoledronate are the most used after suspending DMAb.Only one 
case of post-Dmab vertebral fracture has been reported.Conclusions: DMAb improves BMD 
and reduces the rate of Vertebral and Non-Vertebral Fractures in most patients with OpPM in 
a real-life environment. The clinical profile of women with OpPM in LatAm who use DMAb 
is different from the population treated in clinical trials (FREEDOM)1. In LatAm DMAb is 
used in a population with younger age, with a lower Risk of Fractures (FRAX)® . DMAb 
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proved to be as safe as was observed in the clinical trials of registration with a very low rate 
of EA(2.6%) and SEA(1.7%).

Disclosures: Francisco Fidencio Cons Molina, None

MON-805
Factors associated with improved readiness for adopting osteoporosis 
treatment *Giovanni Adami1, Elizabeth Rahn1, Amy Mudano1, Kenneth G 
Saag1, Maria I Danila1. 1University of Alabama at Birmingham, United States

Purpose: We previously developed an innovative behavioral intervention to improve 
uptake of osteoporosis treatment in women at high risk for fracture. Understanding fac-
tors associated with improved readiness to initiate treatment after a behavioral intervention 
may help inform the design of future interventions for osteoporosis treatment.Methods: U.S. 
women with self-reported fractures who were not using osteoporosis therapy enrolled in 
the Global Longitudinal Study of Osteoporosis (GLOW) were eligible to participate in the 
Activating Patients at Risk for OsteoPOroSis (APROPOS) trial. Participants’ readiness for 
behavior change was assessed using a modified form of the Precaution Adoption Process 
Model (PAPM) at baseline, 6, and 18 months post-intervention. We defined three categories 
of behavior change: 1) pre-contemplative stage includes individuals who self-classified in 
the unaware and unengaged stages of PAPM, 2) contemplative stage includes individuals 
in the undecided, decided not to act, and decided to act stages of PAPM, and 3) action 
stage comprises individuals who started osteoporosis treatment. The primary outcome was 
improved readiness for adopting osteoporosis treatment defined by advancing category of 
behavior change between baseline and 18-month. We used logistic regression to study the 
association between participants’ characteristics and improved readiness for adopting osteo-
porosis treatment.Results: A total of 1,273 women were included. Of those, 190 (15%) were 
categorized as having improved readiness for osteoporosis treatment between baseline and 
18 months. In multivariable analysis the baseline factors associated with improved readiness 
for osteoporosis treatment between baseline and 18-month were: having had prior osteo-
porosis treatment (aOR 2.0, 95% CI 1.4, 2.9), and having been told they have osteoporosis 
(aOR 2.8, 95% CI 1.8, 4.5), or osteopenia (aOR 2.3, 95% CI 1.5, 3.5). We found similar 
results among women who advanced into the action stage at 18 months.Conclusion: Among 
women at high risk of future fracture, having had a prior osteoporosis treatment and being 
told they had osteoporosis or osteopenia were independently associated with improved read-
iness for adopting osteoporosis treatment after the intervention. Our results suggest that the 
direct disclosure of osteoporosis and osteopenia diagnosis is an important factor to consider 
when designing behavioral interventions for chronic diseases, such as osteoporosis.

Disclosures: Giovanni Adami, None

MON-806
Novel VEGF loaded Fibrinogen-Aptamer functionalized hydrogel improves 
osteogenesis and angiogenesis *Henry Donahue 1, Otto Juhl2, David Cohen2, 
Michael Friedman2, Yue Zhang2, Zvika Schwartz2, Anna-Blessing Merife2, 
Yong Wang3, Nan Zhao3. 1Virginia Commonwealth University , United States, 
2Virginia Commonwealth University, United States, 3Pennsylvania State 
University , United States

Clinical issues common with osteopenia include an increased fracture rate and poor 
fracture union. To address this, we have created a novel fibrinogen-aptamer functionalized 
hydrogel (AFH) that allows an extended release of VEGF, which has been shown to support 
angiogenesis thus inducing bone formation. VEGF also regulates the balance of MSC differ-
entiation, directing them toward an osteogenic lineage as opposed to the adipogenic lineage 
more commonly observed in osteopenia. For this study, VEGF release from fibrinogen hy-
drogel (FH) and AFH was assessed over 14 days using an ELISA assay. Next, a critical size 
cranial defect was created in 16 week old male C57/B6J mice. Defects were treated with 
either FH or AFH without VEGF, with 2.5ug/mL VEGF or with 10ug/mL VEGF. An untreat-
ed defect group served as the negative control. Mice were sacrificed 7, 14 and 21 days post-
operatively. At the respective end-points, the vasculature was perfused with a radiopaque 
solution and de novo bone formation and vascularization assessed with micro-CT. We found 
that AFH releases VEGF to the defect site several days longer than FH (Figure 1a). There 
was also a 2.5% increase in percent bone volume (p < 0.05) for the 10ug/mL loaded AFH 21 
days postoperatively compared to the untreated defect group (Figure 1b). Additionally, sig-
nificant changes in both AFH groups with VEGF compared to FH and untreated groups were 
observed. These changes include a 2 fold increase in percent vascularization (p < 0.005), a 
180% increase in vessel density (p < 0.05) (Figure 1c), and a 66% reduction in vessel sep-
aration (p < 0.05), This suggests aptamer functionalization is responsible for the increased 
angiogenesis in AFH compared to FH, with or without VEGF, and untreated groups 21 days 
postoperatively. Our novel AFH extends the release of VEGF, inducing significant osteo-
genesis and vasculargenesis, both of which contribute to bone formation in osteopenia and 
osteoporosis. Furthermore, by extending the release of VEGF to the defect site we may also 
be increasing recruitment of MSCs to the defect thereby driving osteogenic commitment. 
We predict that this hydrogel will be highly effective in the treatment of fractures, especially 
in osteopenic bone where the commitment of MSCs favors an adipogenic lineage over the 
desired osteogenic lineage.

Disclosures: Henry Donahue , None

MON-807
Whole Body Vibration moderates MGUS-associated Bone Disease in 
Humans *Franca Genest1, Lothar Seefried1, Johanna Strömsdörfer2, Bernhard 
Egelmann2, Constantin Lapa2, Billy Sperlich2, Franziska Jundt2. 1Klinische 
Studieneinheit, University of Würzburg, Germany, 2University of Würzburg, 
Germany

BackgroundGrowing evidence supports the notion of compromised bone turnover and 
increased fracture risk in patients with MGUS. Even though the underlying pathophysiol-
ogy is not completely understood, disturbed bone turnover with increased DKK1 levels is 
considered one of the main drivers of these alterations. Whole body vibration (WBV) is 
effective in enhancing muscular performance and bone turnover in patients not accessible 
for conventional training. We thus hypothesized that WBV can exert positive effects on bone 
turnover in MGUS patients. MethodsProspective monocentric pilot study to evaluate the ef-
fect of WBV on bone formation and turn over in MGUS patients. Participants trained 30min 
2x/w for 12 weeks with an optional extension of 12 additional weeks. Measurements in-
cluded parameters of bone structure (qOCT), bone turnover (P1NP, BAP, Sclerostin, DKK1, 
Osteocalcin) and disease activity, as well as indicators of physical performance.ResultsPer 
protocol n=15 participants (n=9 female, av age 62,0;47-73) were enrolled. While 5 partici-
pants completed 3 months of exercise, 10 volunteered to extend the intervention to 6 months. 
After 6 months a sig. increase in cortical thickness at the tibia was observed in females 
(p=0.016), but not in the overall cohort. Physical performance improved sig. at 3/6 months. 
There was a decrease in P1NP (p=0.027), ALP (p=0.006) and specifically DKK1 (p=0.012) 
along with an increase in Sclerostin (p=0.015). The decrease in DKK1 was persistent over 6 
months in those patients extending WBV over that period while it reversed towards baseline 
levels in those stopping at 3. DiscussionBeyond improving physical performance, WBV 
appears to elicit beneficial effects on bone metabolism in MM precursors, in part by directly 
interfering with disease-specific mediators of bone turnover. Overall, results suggest a mit-
igating effect on both increased resorption and disease associated osteoplegia along with 
enhanced stability reflected in increased Sclerostin levels. For sustained efficacy exercise 
intervention has to be continued. Susceptibility for improvements of bone structure appears 
to be gender sensitive in line with current literature. These results support the hypothesis of 
a positive effect of WBV on bone metabolism and warrant and justify further investigations 
to scrutinize a beneficial effect of impact exercise in patients with accelerated bone loss due 
to MGUS and even MM.

Disclosures: Franca Genest, None
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MON-808
Goal-Directed Treatment of Osteoporosis in Patients with Rheumatoid 
Arthritis Using Denosumab for Three Years from Japanese Multicenter 
Study *Yuji Hirano1, Daisuke Kihira1, Yasuhide Kanayama2, Kyosuke Hattori3, 
Nobunori Takahashi3, Toshihisa Kojima3, Naoki Ishiguro4. 1Rheumatology, 
Toyohashi Municipal Hospital, Japan, 2Orthopardic Surgery and Rheumatology, 
Toyota Kosei Hospital, Japan, 3Orthopaedic Surgery and Rheumatology, Nagoya 
University Graduate School of Medicine, Japan, 4Orthopaedic Surgery and 
Rheumatology, Nagoya University School of Medicine, Japan

Background: Osteoporosis (OP) is frequently concomitant with rheumatoid arthritis 
(RA). Denosumab (DMB) is one of the promising drugs for the treatment of RAOP. We 
reported results of 24-month DMB treatment for RAOP from Japanese multicenter registry 
study (TBCR-BONE) in ASBMR2017. Recently treatment goal of OP was reported from 
ASBMR-NOF working group (Goal-Directed Treatment, Cummings et al. JBMR2017). 
This progress report advocated that the goal of treatment is a T-score>-2.5 at femoral neck, 
total hip (TH) or lumbar spine (LS) by DXA if the primary reason for starting treatment was 
T-score<-2.5 at that skeletal site. The Working Group judged that it was intuitively reason-
able to expect that initial treatment should offer at least a 50% chance of achieving the treat-
ment goal within 3 to 5 years of starting therapy. We reported results of five-year treatment 
of RAOP using two-year teriparatide treatment followed by three-year antiresorptive drug 
treatment and achievement rates of treatment goal in ASBMR2018.Objectives: The aim of 
this retrospective study is to evaluate whether 3-year DMB treatment can achieve treatment 
goal of OP. Methods: This study used 78 female RAOP patients who completed 3-year DMB 
treatment for RAOP. 36 patients in whom baseline T-score of LS-BMD were -2.5 or less 
were included in LS-BMD analysis. 52 patients in whom baseline T-score of TH-BMD were 
-2.5 or less were included in TH-BMD analysis in the same way. As was in clinical setting in 
Japan, 60mg DMB was administered every 6 months with vitamin D3 agent. Time course of 
T-score and baseline characteristics related to achievement of treatment goal (T-score>-2.5) 
were investigated. Results: Baseline characteristics of 78 patients: Mean age: 71 years. RA 
duration: 17 years. Prednisolone user: 32%. LS-BMD analysis (n=35): T-score was signifi-
cantly increased (-3.5 at baseline, -3.0 at 1 year, -2.9 at 2 years, -2.8 at 3 years). The rates of 
patients who achieved treatment goal were 30.6% at 1 year, 38.9% at 2 years and 44.4% at 
3 years (Fig1A). The achiever had significant lower baseline fracture risk by FRAX (20.1% 
vs. 33.9%: p=0.013), significant lower baseline mHAQ (0.45 vs. 1.05: p=0.03) and signifi-
cant higher baseline T-score of LS-BMD (-3.0 vs. -3.9: p<0.01) than the non-achiever did. 
TH-BMD analysis (n=52): T-score was significantly increased (-3.2 at baseline, -3.0 at 1 
year, -2.9 at 2 years, -2.9 at 3 years). The rates of patients who achieved treatment goal were 
19.2% at 1 year, 28.8% at 2 years and 25.0% at 3 years (Fig1B). The achiever had significant 
higher baseline bone turn over marker (P1NP and TRACP-5b) and significant higher base-
line T-score of TH-BMD (-2.6 vs. -3.3: p<0.01) than the non-achiever did. Conclusions: This 
study suggested that achievement of treatment goal in RAOP is not possible in LS-BMD and 
in TH-BMD when 3-year DMB was used as treatment for RAOP. Longer duration or earlier 
initiation of DMB treatment is necessary to achieve the goal.

Disclosures: Yuji Hirano, None

MON-809
Once-weekly teriparatide reduces serum sclerostin levels in osteoporosis 
patients. *Terumasa Ikeda1, Masao Akagi2, Hiroshi Kaji3. 1Kindai University 
Hospital, Othpaedics surgery, Japan, 2Kindai University Orthopaedic surgery, 
Japan, 3Department of Physiology and Regenerative Medicine, , Japan

Once-weekly teriparatide treatment is widely used in the treatment of osteoporosis in 
Japan but the mechanisms causing the increase in bone mineral density (BMD) of the lumbar 

spine remain unknown. Methods: This study examined the effects of once-weekly teriparati-
de treatment on the serum levels of sclerostin, osteocalcin, and bone formation markers as 
well as BMD of the lumbar spine and TBS of the lumbar spine in 23 postmenopausal women 
and 3 men with osteoporosis. Results: The mean age of subjects was 76.3 ± 7.0 years old. 
Teriparatide significantly reduced serum sclerostin levels at 12 and 18 months and signifi-
cantly increased serum osteocalcin levels at 3,12 and 18 months and PINP levels at 1 and 
3 months, respectively. Teriparatide treatment significantly increased BMD of the lumbar 
spine at 6, 12, and 18 months, but only significantly increased TBS at 18 months. Examina-
tion of the relationships between percent changes in bone metabolic indices and BMD of the 
lumbar spine during the teriparatide treatment showed serum sclerostin changes at 3 months 
were negatively correlated with BMD changes of the lumbar spine and TBS values at 12 and 
18 months. Serum osteocalcin changes were not correlated with BMD changes in the lumbar 
spine at 12 months. Conclusions: The present study showed that once-weekly teriparatide 
treatment reduced serum sclerostin levels in osteoporosis patients. The effects of teriparatide 
on sclerostin may be associated with the response of the BMD of the lumbar spine.Weekly 
teriparatide treatment showed similar changes in P1NP and serum levers of sclerostin in 
Romosozumab treatment.

Disclosures: Terumasa Ikeda, None

MON-810
Comparison of the Efficacy of Denosumab and Zoledronic Acid in 
Postmenopausal Women *Taewook Kang1, Seung Woo Suh1, Soon Hyuck 
Lee1, Si Young Park2, Jae Young Hong2. 1Korea University College of Medicine, 
Republic of Korea, 2Korea University College of Medicint, Republic of Korea

Introduction: Denosumab and zoledronic acid (ZOL) currently represent the most 
potent antiresorptive agents for the treatment of osteoporosis. They both decrease bone 
turnover, increase bone mineral density (BMD), and reduce the risk of fractures. Injectable 
osteoporosis drugs are increasing in popularity due to their efficacy and convenient adminis-
tration. .Objective: To compare the effect of denosumab and ZOL after 1 year administration 
on BMD, trabecular bone score (TBS), and bone turnover markers.Methods: A total of 305 
postmenopausal women with low bone mass were included. As the denosumab group, 122 
patients were recruited from 2017 to 2018, and were administered subcutaneously 60 mg 
every 6 months. We retrospectively reviewed 183 patients from 2015 to 2017 as the ZOL 
group who was treated with ZOL 5mg intravenously yearly. BMD, TBS, and C-terminal 
cross-linking telopeptide of type 1 collagen (CTX) were obtained at baseline and 12 months 
after denosumab injection or ZOL infusion and were compared between two groups.Re-
sults: BMD change from baseline at month 12 was significantly greater with denosumab 
compared with ZOL at the lumbar spine (4.45% vs. 2.41%; p<0.001), total hip (2.06% vs. 
0.04%; p<0.001), and femoral neck (3.12% vs. 0.17%; p<0.001). Denosumab group led to 
significantly greater reduction of CTX compared with ZOL group (p=0.041). There was 
no statistically significant difference between the two groups in terms of fracture risk and 
adverse events.Conclusions: In postmenopausal women with osteoporosis, denosumab was 
associated with greater BMD increase at all measured skeletal sites and greater inhibition of 
bone remodeling compared with ZOL.

Disclosures: Taewook Kang, None

MON-811
Surgical results of osteoporotic vertebral fracture causing thoracic 
myelopathy combined with ossification of the ligamentum flavum at the 
same level *Yuji Kasukawa1, Naohisa Miyakoshi1, Michio Hongo1, Yoshinori 
Ishikawa1, Daisuke Kudo1, Chiaki Sato1, Yoichi Shimada1. 1Department of 
Orthopedic Surgery, Akita University Graduate School of Medicine, Japan

Purpose: Osteoporotic vertebral fractures (VFs) commonly occur at the thoracolumbar 
junction. When VFs combined with ossification of the ligamentum flavum (OLF) causes 
severe thoracic myelopathy. However, there have been no investigations of thoracic myelop-
athy due to OLF and VF. In this study, we have assessed clinical results of surgical treatment 
for thoracic myelopathy due to VFs and OLF at the same level. Methods: Patients of thoracic 
myelopathy due to OLF treated by surgery (n = 28) were divided into two groups. (1) OLF 
group (n=23): myelopathy due to only OLF; and (2) OLF+VF group (n = 5): myelopathy due 
to OLF and VF at the same level. OLF and VF sites and operative procedures were record-
ed. Neurological status according to the Japanese Orthopaedic Association (JOA) score and 
walking ability were evaluated preoperatively and postoperatively. Results: The average age 
of patients as well as the level and type of OLF were not significantly different between the 
groups. Preoperative and final JOA score was significantly lower in the OLF+VF than in the 
OLF group (p < 0.01). JOA score recovery rate was also significantly lower in the OLF+VF 
than the OLF group (p < 0.01). Preoperative walking ability was significantly worse in the 
OLF+VF group than in the OLF group (p < 0.05). Final standing and walking ability were 
also significantly worse in the OLF+VF group than in the OLF group (p < 0.01). Conclu-
sions: Thoracic myelopathy due to OLF+VF observes the worse pre- and post-operative neu-
rological status and walking ability than patients with thoracic myelopathy due to only OLF.

Disclosures: Yuji Kasukawa, None
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MON-812
Modelling Site-specific Time Trends of Bone Density during Teriparatide 
Therapy – Can they Define a Shorter Effective Duration of Treatment? 
*Clay Larkin1, Madhumathi Rao1, Florence Lima1, Marie Claude Moniere 
Faugere1, Hartmut Malluche1. 1University of Kentucky, United States

Purpose: We undertook modelling of site-specific time trends of bone mineral density 
(BMD) to compare the effect of teriparatide on the axial vs appendicular skeleton.Partients 
and Methods: The records of 116 patients receiving teriparatide for treatment of osteoporosis 
were reviewed for results of BMD in the axial vs appendicular skeleton. Best-fit regression 
modeling was applied to identify time trends of BMD at different skeletal sites.Results: 
The mean age of patients at onset of therapy was 62±11 years and 84 % were female. Lum-
bar spine (LS) BMD showed a significant increase with time (change in T-score per year 
0.24; p=0.013) and the distal third of radius BMD a significant decline over time (change in 
T-score per year -0.25; p=0.019). The increase in LS BMD was significant during months 
0-12 (change in T-score 0.38; p=0.045); the increase during months 12-24 was non-signif-
icant (change in T-score 0.09; p=NS). Radial BMD loss was continuous and did not differ 
over years 1 and 2 of treatment (figure 1). BMD did not change significantly at other axial 
sites.Conclusions: These results suggest that the gains in axial BMD with teriparatide are 
mostly seen in the first year of treatment and thereafter show a lower, non-significant rate 
of increase. The increase in the BMD of the spine is associated with decline in radial BMD 
that continues monotonically during the second year of treatment. These observations call 
for further exploration of optimizing duration of use of teriparatide, potentially allowing the 
opportunity for later use if the need arose.

Disclosures: Clay Larkin, None

MON-813
Study of the effect of educational intervention on compliance and fracture 
rates in elder female patients with osteoporosis *Zhang Lei1. 1Sichuan 
Academy of Medical Sciences & Sichuan Provincial People’s Hospital, China

OBJECTIVE: To explore the effect of an individualized educational intervention on 
4-year treatment compliance and fracture rates in elder osteoporosis female patients.MA-
TERIALS AND METHODS: From Oct 2013 to May 2014,a total of 103 elder osteoporotic 
women who were outpatients or inpatients of the Endocrinology & Metabolism department 
of Sichuan Provincial People’s Hospital,were involved and randomly divided into educa-
tional intervention group and control group,two groups were given standardized treatment 
and follow-up,moreover the educational intervention group were received a lifestyle and an-
ti-osteoporosis drug use education intervention at the beginning of the study and 12 monthly 
intervals conducted by endocrine specialist.After 4 years follow-up,treatment compliance 
and the occurrence of osteoporotic fracture were compared between the two groups.RE-
SULTS: Groups were balanced for baseline anthropometric and clinical risk factors.Over 
4 years,4 out of 48 patients(8.3%) in the intervention group and 18 of 46 patients(39.1%) 
in the control group suffered a new fracture,the number and rate of new fractures in the 
educational intervention group were significantly lower than in the control group.Compared 
to control group,education can significantly improve anti-osteoporosis drug use,calcium 
and vitamin D supplementation compliance and relieve osteoporotic pain.Binary logistic 
regression analysis showed that educational intervention significantly reduced the risk of 
new fractures(OR0.227,95%CI0.064-0.812).CONCLUSION: In elder osteoporotic wom-
en,an individualized educational intervention conducted by endocrinologists can improve 
calcium and vitamin D supplementation and anti-osteoporosis drug use compliance,reduce 
the risk of new fractures,and can be an important measure for the treatment of osteoporosis.

Disclosures: Zhang Lei, None

MON-814
Hormone therapy decreases the risk of fracture both in fallers and non-
fallers – data from the combined Women’s Health Initiative Hormone 
Therapy Trials *Mattias Lorentzon1, Helena Johansson2, Nicholas C 
Harvey3, Enwu Liu4, Carolyn J Crandall5, Eugene V McCloskey6, John Kanis7. 
1Geriatric Medicine, Institute of Medicine, Sahlgrenska Academy, University 
of Gothenburg, Gothenburg and Geriatric Medicine Clinic, Sahlgrenska 
University Hospital, Mölndal, Sweden , Sweden, 2Geriatric Medicine, Institute 
of Medicine, University of Gothenburg, Sweden and Centre for Metabolic Bone 
Diseases, University of Sheffield, Sheffield, UK and Mary McKillop Health 
Institute, Australian Catholic University, Melbourne, Australia, Australia, 3MRC 
Lifecourse Epidemiology Unit, University of Southampton, Southampton and 
NIHR Southampton Biomedical Research Centre, University of Southampton 
and University Hospital Southampton NHS Foundation Trust, Southampton, 
UK , United Kingdom, 4Mary McKillop Health Institute, Australian Catholic 
University, Melbourne, Australia, Australia, 5David Geffen School of Medicine 
at the University of California, Los Angeles, US, United States, 6Mellanby 
Centre for bone research, Department of Oncology and Metabolism, University 
of Sheffield and Centre for Integrated research in Musculoskeletal Ageing 
(CIMA), Mellanby Centre for Bone Research, University of Sheffield, Sheffield, 
UK, United Kingdom, 7Centre for Metabolic Bone Diseases, University of 
Sheffield, Sheffield, UK and Mary McKillop Health Institute, Australian Catholic 
University, Melbourne, Australia, Australia

ObjectiveThe objective of the present analysis was to determine if the anti-fracture 
efficacy of hormone therapy (HT) was dependent on falls risk in a combined analysis of the 
two WHI HT trials. MethodsIn total, 27 347 postmenopausal women aged 50-79 years were 
enrolled, comprising 16 608 women with, and 10 739 women without, an intact uterus. At 
baseline, information regarding falls was recorded in 25 389 women using questionnaires, 
and fallers were defined as those reporting ≥ 1 fall in the last 12 months. Incident clinical 
fractures, other than fractures of the fingers, toes, ribs, sternum, skull, face and cervical 
vertebrae, were verified using medical records. An extension of Poisson regression was used 
to investigate the relationship between treatment and fractures in fallers and non-fallers and 
an interaction term for previous falls and treatment.ResultsIn the two trials combined, 13 
816 women were randomized to 0.625mg daily conjugated equine estrogen with or with-
out 2.5mg daily medroxyprogesterone acetate and 13 531 women to placebo. Over 8.1±1.4 
years, HT significantly reduced the risk of any fracture (Hazard Ratio [HR] 0.77 [95% CI, 
0.72-0.82]), osteoporotic fracture (HR 0.75 [95% CI, 0.69-0.81]) and hip fracture (0.78 
[95% CI, 0.63-0.95]). HT was similarly effective in both fallers and in non-fallers (Table) 
and there was no interaction between treatment effect and falls risk (p>0.30). Statistical 
adjustment for randomization status in the calcium/vitamin D and low-fat diet WHI trials, 
did not affect these results. Conclusion These data suggest that HT’s effect on fracture risk 
is present in both non-fallers and fallers. Funding The National Heart, Lung, and Blood 
Institute, National Institutes of Health, U.S. Department of Health and Human Services 
through contracts HHSN268201600018C, HHSN268201600001C, HHSN268201600002C, 
HHSN268201600003C, and HHSN268201600004C. WHI project:3572

Disclosures: Mattias Lorentzon, None

MON-815
Reversal of serum cystatin C-based eGFR decline by decreased phosphate 
release from bone by denosumab in osteoporotic patients even at non-CKD 
stage *Daichi Miyaoka1, Masaaki Inaba1, Yasuo Imanishi1, Noriyuki Hayashi1, 
Masaya Ohara1, Yuki Nagata1, Shinsuke Yamada1, Katsuhito Mori1, Masanori 
Emoto1. 1Department of Metabolism, Endocrinology and Molecular Medicine, 
Osaka City University Graduate School of Medicine, Japan

Higher serum phosphate (Pi) increases the risk for chronic kidney disease (CKD). It was 
previously reported that a single administration of denosumab or zoledronate for osteoporot-
ic patients significantly suppressed serum Pi levels as well as those of bone resorption mark-
ers in serum. Also, previous evidences suggest a link between bone anti-resorptive therapy 
and anti-atherosclerotic/nephrotoxic effects through mechanisms that remain unexplored. 
The aim of this study is to assess the renoprotective effect of denosumab and involvement 
of denosumab-induced reduction in serum Pi in osteoporotic patients.Osteoporotic patients 
(n=63; age, 66.7 +/- 11.4 years; serum phosphate, 3.7 +/- 0.4 mg/dL; LS-BMD T-score, -2.93 
+/- 1.23, mean +/- SD) without overt proteinuria in dipstick test results were treated with 
denosumab (60 mg) every 6 months during the study period (24 months). Estimated glo-
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merular filtration rate based on serum cystatin C (eGFRcys, 77.0 +/- 19.7 mL/min/1.73m2, 
mean +/- SD) was used as a filtration marker and tartrate-resistant acid phosphatase-5b 
(TRACP-5b, 389 +/- 206 mU/dL, mean +/- SD) as a bone resorption marker. For analysis 
of non-CKD patients (n=51), those with eGFRcys <60 mL/min/1.73 m2 were excluded.A 
single injection of denosumab suppressed serum Pi as well as TRACP-5b during the first 6 
months, while age-related decline in eGFRcys was significantly reversed, with an increase 
of 2.75+/-9.2 mL/min/1.73 m2 after 24 months noted. Multivariate analysis showed that 
serum Pi reduction following the initial denosumab injection, as reflected by the area above 
the curve with respect to the decrease in serum Pi for 6 month (AACd Pi 0-6m), was posi-
tively associated with serum TRACP-5b suppression during that same period as reflected by 
AACd TRACP-5b 0-6m (β = 0.241, p = 0.049). In addition, a positive association of serum 
Pi suppression (AACd Pi 0-6m), but not of corrected calcium or TRACP-5b, with eGFRcys 
increase after 24 months (β = 0.284, p = 0.041) was found after adjustments for gender, age, 
BMI, antihypertensive drug use, albumin, eGFRcys, and AACd TRACP-5b 0-6m. The same 
was observed in osteoporotic cases restricted to non-CKD patients.In conclusion, serum Pi 
reduction resulting from phosphate load decrement from bone induced by denosumab is a 
determinant for eGFRcys increase. Early introduction of bone anti-resorptive therapy can 
retain glomerular filtration in osteoporosis cases, including non-CKD patients.

Disclosures: Daichi Miyaoka, None

MON-816
Anti-myostatin and anti-activin A antibody treatment improves bone 
strength and microarchitecture in C57BL6J mice. *Catherine Omosule1, Ferris 
Pfeiffer1, Charlotte Phillips1, Youngjae Joeng2, Sandra Kleiner3. 1University of 
Missouri, United States, 2Baylor College of Medicine, United States, 3Regeneron 
Pharmaceuticals, United States

Osteoporosis is a serious public health issue with a high burden of morbidity and fi-
nancial costs that arises from a quantitative loss in bone mineral density (BMD) as well as 
disruption of bone microarchitecture; predisposing affected individuals to skeletal fractures. 
Peak bone mass, a critical determinant of one’s bone health in later life, is generally reached 
by the mid-twenties in humans and is influenced by genetic and environmental factors.Re-
search into improving musculoskeletal health by exploring the synergy between bone and 
muscle has revealed that inhibition of myokines like myostatin increases muscle mass and 
strength. In this study, we explored the possibility of increasing peak bone mass via phar-
macological inhibition of myostatin and activin A, ligands of the TGF-β superfamily whose 
inhibition by the soluble activin receptor IIB decoy molecule (sActRIIB-mFc) improved 
bone and muscle properties in mouse models of compromised bone including osteogenesis 
imperfecta (OI). However, the lack of specificity of sActRIIB-mFc for only myostatin or ac-
tivin A led to unexpected adverse side-effects in human clinical trials.To explore the discrete 
effects of myostatin or activin A inhibition on bone, 5-week-old male and female wild type 
C57BL6 mice were treated with 10 mg/kg per body weight of monoclonal anti-myostatin, 
anti-activin A or a control antibody (Regeneron Pharmaceuticals) for either 7 weeks fol-
lowed by a treatment hiatus or for 11 weeks. A treatment hiatus at 12 weeks of age allowed 
investigation of a drug holiday. All mice were sacrificed at 16 weeks of age.Myostatin and 
activin A inhibition resulted in significantly increased cortical and trabecular bone mass in 
male mice. Bone strength as determined by 3-point bend, also showed significant increases 
in ultimate load and yield load regardless of treatment duration. However, male mice only 
reached significance for increases in muscle weights with the anti-myostatin antibody treat-
ment.Female mice showed significant increases in muscle weight regardless of treatment 
type or duration but had less robust changes in bone strength or microarchitecture with treat-
ment. Importantly, a treatment holiday did not affect treatment efficacy in bone or muscle 
for males and females respectively.This newly identified benefit of activin A and myostatin 
inhibition treatment may provide therapies for sarcopenic, osteopenic and osteoporotic dis-
ease by improving peak bone mass and reducing fracture rates.

Disclosures: Catherine Omosule, None

MON-817
An osteoporosis course for patients presented by students at health-related 
study programmes. *Helena Salminen1, Eva Toth-Pal1, Hans Ranch Lundin1, 
Kajsa Kronlund2. 1Karolinska Institutet, Sweden, 2Stockholm County Council, 
Sweden

To educate our patients about osteoporosis is a higly skilled task that apart from the-
orethical knowledge requires pedagocical and communicative skills. Health professionals 
need competence to educate both patients, colleagues, allied health professionals and other 
stakeholders as payers for care.These skills are not passed along from seniors to students by 
mere diffusion but has to be trained. However the opportunities to train this are often very 
limited or absent in medical programmes as well as in programmes for physiotherapists and 
nurses, all which may be included in osteoporosis care.In fall 2019 we start a research proj-
ect at Karolinska Institutet (KI) in Stockholm, Sweden where students from all these three 
programmes at KI lead courses in osteoporosis for patients. Inclusion criteria are >60 years 
and a previous fragility fracture of the hip, spine, pelvis, humerus or radius. The education 
will take place in groups of 10 patients led by a student from each of the three programmes. 
Sessions will be held at a primary health care center for 90 minutes once a week for four 
weeks. Each of the meetings have a given structure and content and an intended progression 
between sessions. All students goes through a 90 minutes basic web course in osteoporosis. 

Each group of students receives written instructions about the subjects to be brought up at 
the specific session the will be responsible for. The students will be able to communicate 
and contact each other in advance through the learning platform “Canvas”. Each group of 
students decides for themselves which role each of them shall have and how they may best 
enlight the given subjects in the coming session. The task includes that the sessions shall be 
“patient driven” so that the students acts as moderators rather than as lecturers. Each group 
of students will have a supervisor assigned which will be present at the patient education 
session. The aim of the study is to see what students learn in interaction with patients and stu-
dents in other health professions. A second aim is to see what the patients may learn from the 
course. The hypothesis is that patients by participating in the course may feel more in control 
of their life and less fear of falls and fractures so that fear does not stop them from maintain-
ing an active lifestyle.Data will be collected through validated tools to measure quality of 
life and from interviews with patients and students analyzed with thematic content analysis.

Disclosures: Helena Salminen, None

MON-818
Development of a bone-targeted orally bioavailable osteogenic oxysterol 
for the treatment of osteoporosis *Frank Stappenbeck1, Feng Wang1, Farhad 
Parhami1. 1MAX BioPharma, Inc., United States

Osteoporosis directly affects 10 million Americans and another 34 million are osteope-
nic and at risk for developing osteoporosis. Postmenopausal osteoporosis is most common, 
but osteoporosis does also frequently affect older men. At MAX BioPharma, we are devel-
oping new and improved therapies for osteoporosis that aim to rebalance both bone forma-
tion and resorption based on a dual therapy approach. Bisphosphonate drugs, for example, 
alendronate (ALN, Fosamax) can improve bone density and reduce fracture risk by slowing 
osteoclastic bone resorption; however, many of the existing anti-resorptive therapies are 
plagued with untoward side effects and limited duration of clinical benefits. Complementary 
to anti-resorptive therapy, transient activation of anabolic bone formation has become part 
of a new treatment paradigm. Presently, there are only two FDA approved bone anabolic 
agents, Forteo and Tymlos, which confer significant clinical benefits in osteoporosis with 
daily subcutaneous administration, but their use is severely restricted due to safety concerns 
and patient non-compliance. Several years ago, we discovered that specific oxysterols in-
duce osteogenesis when applied to mesenchymal stem cells (MSCs) while inhibiting their 
adipogenesis. The most promising bone anabolic oxysterol to date, OXY133, potently in-
duces osteogenic differentiation in vitro, including in primary rat, rabbit and human MSCs, 
and stimulates robust localized bone formation in vivo in rat and rabbit spine fusion and 
cranial and femoral defect models. In the context of osteoporosis, our research has addressed 
the targeted delivery of Oxy133 to skeletal tissues. We proposed that conjugation of Oxy133 
with ALN could selectively deliver both agents to bone tissue, potentially inducing syner-
gistic clinical benefits. We identified Oxy200, a carbamate-linked Oxy133-ALN monocon-
jugate as a potent osteogenic compound in vitro that is highly water soluble and chemically 
scalable to kilogram levels. Oxy200 showed favorable safety in vitro in Ames and hERG 
assays and when administered orally to ovariectomized (OVX) rats at a dose of 100 mg/
kg twice daily for 8 weeks. When administered orally to OVX rats for 28 days, Oxy200 
significantly inhibited bone loss with no evidence of toxicity or ectopic calcification, demon-
strating its potential to serve as a future treatment for osteoporosis.

Disclosures: Frank Stappenbeck, MAX BioPharma, Other Financial or Material Support

MON-819
The Optimal Loading and Maintenance Dose of Vitamin D2 for Treatment 
of Hypovitaminosis D in Adults: A Randomized, Double-Blinded, Dose-
Comparison Study *Lalita Lohawijarn1, Natnicha Houngngam1, Parichat 
Yimnoi1, Direk Limmathurotsakul2, Sompongse Suwanwalaikorn3, Lalita 
Wattanachanya3. 1King Chulalongkorn Memorial Hospital, Thailand, 2Mahidol-
Oxford Research Unit and Faculty of Tropical Medicine, Mahidol University, 
Thailand, 3Chulalongkorn University, Thailand

ObjectivesSerum 25-hydroxyvitamin D (25(OH)D) is considered the best marker of 
vitamin D status, with 30 ng/mL considered a minimal target goal for individuals at risk 
of osteoporosis and fracture. However, there is currently no universal treatment regimen, 
especially using vitamin D2 supplements, to ensure that most high-risk patients with hypo-
vitaminosis D can achieve this goal. Our study aimed to determine the optimal initial loading 
and maintenance dose of vitamin D2 for correcting low vitamin D status, in more than 90 
percent of subjects.MethodsA prospective, randomized study was undertaken at King Chu-
lalongkorn Memorial Hospital from April 2017 to March 2018. A total of 341 subjects were 
screened, with 83.3% having hypovitaminosis D (25(OH)D<30 ng/mL). 235 subjects with 
hypovitaminosis D were enrolled into the 12-week loading phase and randomly assigned 
to receive one of three different doses of vitamin D2, 40000 (40K), 60000 (60K), or 80000 
(80K) IU once weekly. Subjects who had a 25(OH)D level >30 ng/mL after the initial 12-
week loading phase were randomized to receive one of two different maintenance doses 
of vitamin D2, 20000 (20K) or 40K once weekly, for another 12 weeks. Serum 25(OH)D, 
serum calcium, and serum intact PTH were measured at weeks 0, 12, and 24. The change 
in serum 25(OH)D after vitamin D2 supplementation was analyzed according to baseline 
serum 25(OH)D level and BMI subgroups.ResultsThe mean age of subjects was 49.7+/-
15.3 years. The mean BMI and baseline serum 25(OH)D levels were 23.1+/-3.2 kg/m2 and 
21.7+/-4.5 ng/mL, respectively. Baseline serum 25(OH)D levels of subjects in the randomly 
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assigned loading dose were 22.6+/-4.8 (40K) vs 22.4+/-4.3 (60K) vs 20.1+/-3.9 (80K) ng/
mL. In subjects with at least an 80% medication compliance, 72%, 91%, and 96% of subjects 
who received 40K, 60K, and 80K IU of vitamin D2, respectively, achieved a 25(OH)D level 
greater than 30 ng/mL at 12 weeks with the mean increment of 14.6+/-10.2, 24.5+/-13.1 and 
37.3+/-17.8 ng/mL, respectively. However, vitamin D2 40000 IU once weekly was suffi-
cient for 92% of subjects with baseline serum 25(OH)D greater than 20 ng/mL and normal 
BMI (<25 kg/m2). In maintenance phase, a vitamin D2 dosage of 40000 IU once weekly 
maintained serum 25(OH)D levels to greater than 30 ng/mL in 90.8% of subjects, while only 
70% in 20000 IU group could meet this goal. Nevertheless, subjects who had serum 25(OH)
D levels greater than 25 ng/mL at baseline or greater than 60 ng/mL after the loading phase 
could maintain serum 25(OH)D levels above 30 ng/mL with a 20000 IU once weekly dose, 
regardless of BMI or initial loading dose of vitamin D2. No hypercalcemia was detected 
during the entire study period.ConclusionsA weekly loading dose of at least 60000 IU of 
vitamin D2 for 12 weeks and a subsequent weekly maintenance dose of 40000 IU of vitamin 
D2 were required for treatment of hypovitaminosis D in more than 90 percent of subjects 
without any adverse effects.

Disclosures: Lalita Lohawijarn, None

MON-820
The role of exosomal miR-214-3p in mechanical load-induced improvement 
of angiogenesis in a mouse model of postmenopausal osteoporosis *Xinle 
Li1, Xuetong Wang1, Daquan Liu1, Hiroki Yokota2, Ping Zhang3. 1Department 
of Anatomy and Histology, School of Basic Medical Sciences, Tianjin 
Medical University, Tianjin 300070, China, China, 2Department of Biomedical 
Engineering, Indiana University-Purdue University Indianapolis, IN 46202, 
USA, United States, 3Department of Anatomy and Histology, School of 
Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China; 
Department of Biomedical Engineering, Indiana University-Purdue University 
Indianapolis, IN 46202, USA, China

Osteoporosis is a common metabolic disease that is characterized by bone loss and 
deterioration of bone micro-architecture. It is reported that exosomal miRNAs play the crit-
ical role in bone remodeling and the healing process of bone fracture and necrosis, in which 
angiogenesis is an essential contributor. While moderate joint loading is reported to pro-
mote vessel remodeling, little is known about the role of exosomal miRNAs in mechanical 
load-induced angiogenesis. Using ovariectomized (OVX) mice, we examined whether knee 
loading promotes angiogenesis through regulating miRNAs, in particular, miR-214-3p, an 
inhibitor of osteoblast development.Ninety C57BL/6 female mice (~14 weeks) were divid-
ed into three groups: the sham control, OVX, and knee loading-treated OVX groups. Two 
weeks after ovariectomy, knee loading was applied with 1N loads at 5Hz for 6 min/day for 
2 weeks. Conditioned media derived from bone marrow mesenchymal stem cells were used 
to isolated exosomes, and microRNA high-throughput screening and sequencing analysis 
were conducted. MicroRNA expression was evaluated by RT-qPCR, and ink perfusion was 
performed to evaluate angiogenesis. Femora were harvested for Western blotting, and bone 
marrow-derived cells were isolated to examine differentiation of endothelial progenitor cells 
(EPCs). The agomir and antagomir of miR-214-3p were transfected in vitro to test its role in 
angiogenesis of OVX mice.MicroRNA screening and sequencing revealed that miR-214-3p 
was increased in the conditioned medium of the OVX group, but it was significantly de-
creased by knee loading. RT-qPCR validated that miR-214-3p in bone marrow-derived cells 
of the OVX mice was reduced by knee loading. Knee loading also enhanced a microvascular 
volume, migration and tube formation of EPCs, and expression of VEGF. Supplementing 
miR-214-3p inhibited tube formation and migration of EPCs, as well as the protein level of 
VEGF. Conversely, inactivation of miR-214-3p promoted tube formation and migration of 
EPCs, and VEGF expression.Collectively, this study demonstrates that knee loading pro-
motes angiogenesis by down regulating exosomal miR-214-3p in the OVX mice. The result 
support the possibility of employing knee loading for miR-214-3p inhibition as an adjuvant 
therapy for postmenopausal osteoporosis.

Disclosures: Xinle Li, None

MON-829
Extracellular vesicles (EVs) derived from osteotropic tumors inhibit 
osteoblast differentiation and increase osteoclastogenesis and angiogenesis. 
*Alfredo Cappariello1, Alice Green2, Christopher George2, Kirsty Shefferd2, 
Argia Ucci2, Alexander Loftus2, Simona Delle Monache2, Marco Ponzetti2, Anna 
Teti2, Nadia Rucci 2, Maurizio Muraca3. 1Children Hospital Bambino Gesu’, 
Italy, 2University of L’Aquila, Italy, 3University of Padova, Italy

EVs are membrane-derived cargoes of biologically active molecules shed by cells, 
which are emerging as mediators of tumoral processes in different types of cancers. Howev-
er, their role in both primary and metastatic cancers of the bone has been poorly explored. 
We investigated the EV-mediated effect of osteosarcoma cells (MNNG-HOS) and osteo-
tropic breast cancer cells (MDA-MB-231) on bone resident cells. HOS- and MDA-EVs re-
duced osteoblast number (-40%p<0.001) and ALP activity (-50%,p<0.001) as well as Cyclin 
D1 (-75%,p=0.02), Alp (-35%,p=0.002) and Runx2 (-40%,p=0.04) mRNAs, compared to 
untreated osteoblasts. Moreover, both mRNA and protein expression of IL-1β, IL-6 and 
Lcn2 were significantly increased in HOS- and MDA-EVs-treated osteoblasts. Pre-incuba-

tion of osteoblasts with MDA-EV increased the release of the inflammatory cytokines CCL3 
(6-fold,p=0.008) and CXCL2 (8-fold,p=0.004), of Reg3G (3.5-fold,p<0.001) and VEGF 
(3-fold,p=0.008), while OPG and WNT1 were downregulated (-58% and -55%,p<0.04). A 
change in the osteoblast cytokine profile was also induced by HOS-EVs, which significantly 
increased osteoblast release of CCL-2,-5,-6,-12 (3.5-fold,p<0.04), CXCL-1,-2,-5, MMP3 
and Pentraxin (PTX) 3 (2-fold,p<0.01). MDA- and HOS-EVs contained mRNAs of genes 
involved in bone metabolism, such as Cathepsin K, CLCN7, CD40, ITGB3 and VEGFA. In 
line with this molecular profile, HOS-EVs and MDA-EVs increased in vitro osteoclastogen-
esis (7-fold,p<0.05) as well as angiogenesis, evaluated by in vitro tube formation of HUVEC 
cells (1.7-fold,p<0.03) and in vivo matrigel plug assay (3.7,p<0.05). Finally, we investigated 
whether naïve osteoblast EVs could also directly mediate the effects on osteoclast and endo-
thelial functions, finding a pro-angiogenic effect in vivo (2.6-fold,p=0.04) while osteoclasto-
genesis was not affected. However, when EVs were isolated from osteoblasts educated with 
conditioned medium of MDA cells, they acquired a pro-osteoclastogenic (2-fold,p=0.05) 
and increased their pro-angiogenic ability (matrigel plug assay: 8-fold,p=0.009) compared 
to controls. In conclusion, these data demonstrate a role for tumour cell-derived EVs in the 
deregulation of bone and endothelial cell physiology, fuelling the vicious cycle induced by 
bone tumours by means of EV cargoes.

Disclosures: Alfredo Cappariello, None

MON-830
Functional Role of Nuclear PTHrP in Breast and Breast Cancer Cells In 
Vitro and In Vivo *Julie Hens1, William Philbrick2, John Wysolmerski2. 1yale 
university, United States, 2Yale University, United States

Parathyroid hormone related protein (PTHrP) regulates bone, cartilage, and mammary 
gland formation principally through paracrine and autocrine stimulation of the Type 1 PTH/
PTHrP receptor. PTHRP also contains nuclear targeting/localization sequences (NLS) that 
enable its translocation into the nucleus. However, its nuclear functions are less well charac-
terized despite the fact that prior studies suggested that nuclear translocation of PTHrP was 
required for survival. In order to study nuclear PTHrP functions in breast epithelial cells, 
we used CRISPR to insert a hemagglutin epitope (HA) tag at the C-terminus of PTHrP. We 
recovered 13 founders from 57 nuclear injections into embryos. PTHrP-HA was validated by 
staining embryonic mammary buds and mid-lactating mammary tissue with antibody against 
HA. Additionally, MDA-MB-231 and BT474 cells were stably transfected with 3 similarly, 
HA-tagged PTHRP constructs: full length hPTHrP (WT-PTHRP), hPTHrP with the nuclear 
localization signal removed (ΔNLS), or hPTHrP with a mutated signal peptide motif (ΔSP) 
to prevent secretion from the cell. Cell cycle was synchronized using a thymidine block, and 
cells at G2/M phase of the cell cycle were examined for PTHrP expression by immunocy-
tochemistry and immunoprecipitation (IP) using antibodies against the HA-tag. WT- and 
ΔSP-PTHrP prominently localized to the nucleus of both cell lines at G2/M, whereas ΔNLS 
PTHrP was only seen in the cytoplasm. We next prepared nuclear extracts and immuno-
precipitated PTHrP with anti-HA antibody to examine possible interacting nuclear proteins 
using liquid chromatography-tandem mass spectrometry (LC MS/MS). We identified 52 
proteins from MDA-MB-231 cells over-expressing WT-PTHRP, not present in IP’s from 
parental cells or cells expressing ΔNLS PTHRP. Using DAVID v.6.8, 52 proteins identified 
from the MDA-MB-231 were analyzed into 8 functional annotation clusters, two of which 
had significant enrichment scores greater than 1.3 and contained 12 unique proteins having 
RNA-binding and nucleotide binding functions. These results support previous suggestions 
that PTHrP may function in the nucleus to regulate transcription. We are currently using 
CRISPR to disrupt the PTHrP NLS and further research will focus on PTHrPs functional 
interactions with these proteins in breast cells and breast cancers in vivo.

Disclosures: Julie Hens, None

MON-831
Primary Cilia Mediates PTHrP-dependent Prosurvival Actions on Bone 
cells via Hedgehog Signaling Pathway *Eduardo Martin-Guerrero1, Irene 
Tirado-Cabrera1, Irene Buendia1, Sara Heredero Jiménez1, Arancha R Gortázar1, 
Juan A Ardura1. 1Bone Physiopathology laboratory, Applied Molecular Medicine 
Institute (IMMA), Universidad San Pablo-CEU, CEU Universities, Campus 
Monteprincipe, 28925 Alcorcón, Madrid, Spain., Spain

Activation of primary cilia in osteocytes and osteoblasts has been proposed as a mech-
anism that participates in cell survival and bone remodeling. Among different signaling 
pathways stimulated by the primary cilia, hedgehog signaling has been associated with regu-
lation of bone development. Parathyroid Hormone (PTH)-related Protein (PTHrP) signaling 
through PTH 1 Receptor (PTH1R) also regulates bone cell survival and remodeling and 
modulates hedgehog pathway during skeletal development. We hypothesize that PTH1R and 
primary cilia concomitantly regulate bone remodeling and cell survival and aim to describe 
the mechanisms that mediate these effects in osteocytes and osteoblasts.MLO-Y4 osteocytic 
and MC3T3-E1 osteoblastic cells were stimulated or not with PTHrP (1-37). siRNAs for the 
primary cilia protein IFT88, a primary cilia specific inhibitor [chloral hydrate] and a hedge-
hog signaling inhibitor [Gli-1-Antagonist 61: GANT61] were used to inhibit primary cilia 
formation and primary cilia and hedgehog signaling, respectively. Cell survival in serum-de-
pleted conditions and gene expression of bone remodeling and formation markers including 
OPG, RANKL, Runx2 and osteocalcin were studied. Protein levels of Gli-1 (a transcription 
factor that mediates gene expression in hedgehog pathway) were also evaluated in these 
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cells. In MLO-Y4 cells, PTHrP increased OPG, osteocalcin and RANK-L without modify-
ing the OPG/RANK-L ratio whereas in MC3T3-E1 cells PTHrP overexpressed OPG, Runx2 
and osteocalcin increasing the OPG/RANK-L ratio without modifying RANK-L expression. 
In addition, PTHrP increased cell survival and Gli-1 protein levels in both cell lines. Pri-
mary cilia siRNAs and chloral hydrate reverted osteocalcin stimulation in osteocytes and 
osteoblasts but decreased the OPG/RANKL ratio only in osteoblasts. Preliminary findings 
show that the hedgehog inhibitor GANT61 did not reproduce the aforementioned inhibitory 
actions. In contrast, primary cilia siRNAs, chloral hydrate and GANT61 similarly inhibited 
PTHrP-dependent pro-survival effects on MLO-Y4 osteocytes and MC3T3-E1 osteoblasts. 
PTHrP increased GLI-1 protein levels in MLO-Y4 and MC3T3-E1 cell and these effects de-
creased by pre-incubation with the primary cilia inhibitor chloral hydrate. We conclude that 
PTH1R promotes osteocyte and osteoblast cell survival via hedgehog- and primary cilia-de-
pendent mechanisms and overexpress bone formation genes via primary cilia-dependent and 
hedhehog-independent mechanisms.

Disclosures: Eduardo Martin-Guerrero, None

MON-832
BMP9 Regulates Bone Metabolism By Promoting Bone Formation And 
Inhibiting Bone Resorption *Yanman Zhou1, Hongyan Zhao1, Jianmin Liu1. 
1Department of Endocrine and Metabolic Diseases, Rui-jin Hospital, Shanghai 
Jiao-tong University School of Medicine, , China

Background and Objectives: The incidence of osteoporosis is gradually increasing. It 
is better to have new medication(s) which can stimulate bone formation while inhibit bone 
resorption. This study aimed to investigate the effects of BMP9 on bone metabolism, includ-
ing bone resorption and bone formation and their mechanisms.Methods: MC3T3-E1 (mouse 
embryonic osteoblast precursor cells) and BMM (bone marrow mononuclear cells, osteo-
clast precursor cell) were used in our study. Functions of osteoblast differentiation were in-
vestigated using qRT-PCR, WB, ALP activity ALP staining and alizarin red staining. LGR6 
gene was knocked out by lentivirus-based LGR6 shRNA. We demonstrated the presence of 
BMP9 receptors ALK1 and ALK2 in BMM by using IF. Functions of osteoclast differentia-
tion were investigated using qRT-PCR, WB and TRAP staining.Results: In our experiments, 
we found that BMP9 could promote osteogenesis through up-regulating LGR6 expression 
to activate the Wnt signaling pathway in MC3T3-E1 cells. However, this effect of BMP9 
disappeared in the cells with functional disruption of LGR6. Firstly, we found the presence 
of BMP9 receptors ALK1 and ALK2 in BMM; secondly, we BMP9 significantly inhibited 
osteoclastogenesis in BMM cells and this effect of BMP9 was dependent on inhibition of 
phosphorylation of Akt. However, the effect of BMP9 was reversed after treatment of BMM 
cells with Akt phosphorylation activator(SC79).Conclusion: BMP9 promoted osteogenesis 
through up-regulating LGR6 expression to activate the Wnt signaling pathway and inhibited 
osteoclastogenesis by inhibiting Akt phosphorylation. BMP9 could be a potential drug for 
improving osteoporosis by bidirectional regulation including both enhancing bone formation 
and attenuating bone resorption.

Disclosures: Yanman Zhou, None

MON-857
Elevating Circulating 25-Hydroxyvitamin D Levels Through Dietary 
Supplementation Improves Bone Volume and Mineral Density in HYP 
Mice *Kate Barratt1, Rebecca Sawyer1, Paul Anderson1. 1University of South 
Australia, Australia

Reduced serum 25(OH)D levels have been intermittently reported in both X-linked Hy-
pophosphatemia (XLH) patients and the mouse homologue, HYP mice. However, vitamin 
D supplementation has been considered ineffective to restore 25(OH)D levels and largely 
dismissed as a therapy in XLH patients in favour of 1,25(OH)2D administration to over-
come renal resistance to 1,25(OH)2D synthesis. However, to our knowledge no studies have 
investigated the effects supra-physiological levels of dietary vitamin D to determine whether 
serum 25(OH)D can be elevated and whether positive effect in bone mineral health in HYP 
mice can be achieved. 3-week-old male HYP mice (n=12/group) were fed one of four semi 
synthetic diets containing either 1000IU/kg diet (NormD) or 20,000IU/kg diet (HD) and ei-
ther normal phosphate (NP) or 1.25% phosphate (HP) for 8 weeks. Mice fed HD or HD+HP 
increased serum 25(OH)D levels by X-fold when compared to ND fed mice. No changes 
to serum Ca or PTH were observed across all dietary groups. While HP fed mice improved 
serum phosphate levels, femur length and vertebral height, no improvement was observed 
for bone cortical or trabecular structures, as previously reported. However, both HD and 
HD+HP fed mice improved tissue mineral density in both cortical and trabecular bone re-
gions when compared to ND fed mice. In HD fed mice, femoral cortical BMD increased 
20% (p<0.05) and 10% reduction in cortical porosity (p<0.01). Vertebral trabecular bone 
was also increased (BV/TV%, 2-fold, p<0.001; BMD, 1.6-fold, p<0.001). These vertebral 
values were also associated with increased trabecular thickness (10% p<0.001), trabecular 
number (80%, p<0.001), and Euler number (2.2-fold, p<0.001), but no improvement in ver-
tebral height, indicating increased trabecular connectivity network without growh plate im-
provements. 70% of HYP mice with serum 25(OH)D below 60nmol/L reported BMD below 
0.8 g/cm3. In contrast, HYP with serum 25(OH)D above 60nmol/L demonstrated only 10% 
of HYP mice below 0.8 g/cm3. Thus, HYP mice, fed supra-physiological levels of vitamin 
D in order to elevate 25(OH)D levels can promote bone mineralisation without restoration 
of growth plate indices, improvement of serum phosphate levels, nor hypercalcemia. Future 

studies in XLH should reconsider the use of vitamin D supplementation as a safe adjunct to 
current and emerging therapies.

Disclosures: Kate Barratt, None

MON-858
Genetic Inactivation of Sclerostin in a Mouse Model of Osteogenesis 
Imperfecta *Iris Boraschi-Diaz1, Josephine T. Tauer1, Frank Rauch1. 1Shriners 
Hospital for Children Canada, Canada

Background: Osteogenesis imperfecta (OI) is mainly caused by mutations in type I 
collagen (Col1a1) that lead to bone fragility. Sclerostin, encoded by the Sost gene, inhibits 
bone formation; Sost null mice have high bone mass. Here we assessed whether genetic 
inactivation of sclerostin rescues the bone phenotype in Col1a1Jrt/+ mice, a model of severe 
dominant OI caused by a splice site mutation in Col1a1. Methods: Sclerostin-deficient Co-
l1a1Jrt/+ mice (OI/Sost-/-) were generated by breeding Col1a1Jrt/+ mice with Sost-/- mice. 
Mixed-background offspring OI/Sost-/- were compared to Sost KO mice without OI (WT/
Sost-/-) and to Col1a1Jrt/+ mice with one intact copy of Sost (OI/Sost+/-). Results: Compar-
ing OI/Sost+/- to OI/Sost-/-, body weight, femur (8 weeks old) and tibia length, trabecular 
thickness (8 weeks old), trabecular number, were not significantly different. However, peri-
osteal and endosteal circumference were significantly increased in OI/Sost-/- (p<0.0001). 
Furthermore, comparing OI/Sost-/- to WT/Sost-/-, no significant differences were found be-
tween body weight, femur and tibia length. OI/Sost-/- bone phenotype showed reduced BV/
TV by -73.85% (p<0.0001), lower trabecular thickness by -27% (p<0.0001) and reduced 
trabecular number by -64.35% (p<0.0001) when compared to WT/Sost-/-. Interestingly, 
periosteal and endosteal circumference were similar in OI/Sost-/- and WT/Sost-/- mice, 
pointing towards an improvement of bone geometry but without enhancement in cortical 
thickness and mechanical proprieties of bone matrix. Additionally, OI/Sost+/-, OI/Sost-/- 
and WT/Sost-/- serum levels of P1NP and TRAP5b were not significantly different. Further, 
we did not find consistent differences between male and female mice. Conclusions: Genetic 
inactivation of sclerostin in mice suffering from moderate-severe OI does not improve the 
bone characteristics, pointing towards an individualized treatment of OI.

Disclosures: Iris Boraschi-Diaz, None

MON-860
Collagen Ⅻ as a maintenance factor for anterior cruciate ligament *SHIN 
FUKUSATO1, Yayoi Izu2, Masashi Nagao3. 1Department of Orthopedics, 
University of Juntendo, Japan, 2Department of Veterinary Okayama science 
University, Japan, 3Department of Orthopedics, Juntendo University Hospital, 
Japan

BackgroundThe anterior cruciate ligament tear is a common in athletes and few options 
for treatment. Collagen ? is highly expressed in the load-bearing tissue including tendons. 
In humans, genetic mutations in Col12a1 gene load to joint hypermobility syndrome and 
have been shown to be involved in joint abnormalities such as distal joint hyperextension 
and joint contracture (Zou Y et al. Human Molecular Genetics 2014). We hypothesized that 
Col12a1 has functions in knee soft tissue, thereby regulating ACL mobility and strength. 
Here we investigate the role of collagen ? by using Col12a1 KO mice.Material and Method8 
of 17-week old Col12a1 deficient (KO) mice and 3 of wild type (WT) mice were used in this 
study. Paraffin-embedded knee joints were sectioned at 6-8 μm in a sagittal plane. A standard 
protocol was used for Safranin O-fast staining. For collagen ? immunofluorescence (IF), tis-
sue sections were de-paraffinized and incubated with monoclonal antibody against collagen 
?.ResultsThe KO mice were smaller than WT mice and have gait abnormality. In IF images, 
Col12a1 was expressed soft tissues and bone in the knee joint. In anterior cruciate ligament 
(ACL), Col12a1 expressed at the edge of the ligament. Safranin O staining showed that KO 
mice had no morphological defference in the anterior cartilage and meniscus. However, we 
found that ACLs in 3 out of 8 KO mice were disrupted, whereas all the WT mice kept the 
continuity in 17-week old.DiscussionWe demonstrated that Col12 expressed in mouse knee 
joint. We found that ACL in some of Col12a1 deficient mice were spontaneously disrupted. 
taken together that recent studies have reported that certain genetic polymorphisms are asso-
ciated with ACL damage and tendon damage (Posthumus M et al. BJSM, 2009), the present 
data suggested that collagen ? have a role in the maintenance of ACL.

Disclosures: SHIN FUKUSATO, None

MON-861
Indoleamine 2,3-dioxygenase Knockout Mice are Only Partially Protected 
Against Orchiectomy Related Bone Loss *Kehong Ding1, Jianrui Xu1, Qing 
Zhong1, Wendy Bollag1, Meghan McGee-Lawrence1, Xingming Shi1, Sadanand 
Fulzele1, Baolin Kang1, Anuj Sharma1, Mark Hamrick1, Carlos Isales1, William 
Hill2. 1Augusta University, United States, 2Medical University of South Carolina, 
United States

Age dependent accumulation of reactive oxygen species may play a pathogenic role in 
development of osteoporosis. We previously reported that the tryptophan oxidation prod-
uct, kynurenine, played a role in age related bone loss and knocking out the enzyme re-
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sponsible for generating kynurenine from tryptophan, indoleamine 2,3-dioxygenase (IDO) 
ameliorated this age dependent bone loss. Orchiectomy (ORX) related bone loss is rela-
tively understudied but is probably multifactorial involving decreased intestinal calcium 
absorption, increased bone resorption and decreased spinal blood flow. We hypothesized 
that lower kynurenine metabolite levels in the IDO knockout mice would be protective in 
ORX induced bone loss. To test this hypothesis, in an IACUC-approved protocol, forty 
3-month-old C57BL/6 mice were divided into four groups: WT sham operated, WT+ORX, 
IDO KO sham operated, IDOKO+ORX. Mice were sacrificed and bone densitometry per-
formed after four weeks. We report that ORX significantly lowered BMD in both the WT 
and IDOKO mice and the IDOKO mice were not protected against total BMD bone loss 
(0.0538+0.0019 vs. 0.0497.8+0.0014 WT vs WT ORX; Total BMD gm/cm2, Mean+SD; 
p<0.001 n=7-8/group; 0.0525+0.0019 vs. 0.0497+0.0012 IDO vs IDOKO ORX; gm/cm2, 
Mean+SD; p<0.001, n=10/group). However, IDO KO was partially protective against 
spinal bone loss, (0.0595+0.0055 vs. 0.0538+0.0022 WT vs WT ORX; Spinal BMD gm/
cm2, Mean+SD; p<0.001 n=7-8/group; 0.0584+0.0051 vs. 0.0553+0.0024 IDO vs IDOKO 
ORX; gm/cm2, Mean+SD; p=ns, n=10/group). IDO KO was not protective against corti-
cal bone loss (0.0759+0.0036 vs. 0.665+0.0015 WT vs WT ORX; Femoral BMD gm/cm2, 
Mean+SD; p<0.001 n=7-8/group; 0.0739+0.0041 vs. 0.0661+0.0016 IDO vs IDOKO ORX; 
gm/cm2, Mean+SD; p<0.001, n=10/group). In an effort to evaluate possible mechanisms 
for this change, bone marrow stromal cells (BMSC) were isolated from these four groups, 
placed in osteogenic media and gene expression assessed by PCR at seven days and alizarin 
red staining at twenty-one days. In WT mice, ORX resulted in a decrease in RUNX2 expres-
sion as compared to increased expression in IDO KO mice (1 vs 0.539 WT Sham vs WT 
ORX; 0.727 vs 1.22 IDOKO vs IDO KO ORX). With respect to alizarin red staining this was 
no different between WT vs IDO mice suggesting more of an effect on BMSC differentiation 
vs mineralization. These data suggest that lowering kynurenine levels is only partially pro-
tective against ORX associated bone loss.

Disclosures: Kehong Ding, None

MON-862
Montmorency Tart Cherry Supplementation and Exercise Differentially 
Affect Bone Microarchitecture and Metabolism with Age *Bryant Keirns1, 
Kendall Anderson1, James Bothwell1, Colin Robertson1, Bethany Hatter1, 
Ojo Babajide1, Daniel Lin1, Edralin Lucas1, Brenda Smith1, Kara Robinson2. 
1Oklahoma State University, United States, 2Oklahoma State Universtiy, United 
States

Purpose: To determine the effect of Montmorency tart cherry supplementation alone 
and in combination with exercise on bone microarchitecture and metabolism, and whether 
this response differs with age.Methods: Two separate cohorts of female C57BL/6 mice (6 
and 52 wk-old) were assigned in a 2x2 factorial manner with tart cherry (TC) supplement-
ed diet (10% w/w) and exercise as factors. Exercise consisted of treadmill running for 30 
mins, 5 d/wk at a speed of 12 m/min and at a 5° incline. After 8 wks of treatment, body 
composition was assessed using whole body dual-energy x-ray absorptiometry (DXA). Tra-
becular and cortical bone microarchitecture in the femur and lumbar vertebrae was assessed 
using micro-computed tomography. Serum tartrate resistant acid phosphatase (TRAcP5b) 
and N-terminal peptide of type 1 pro-collagen (P1NP) were evaluated at the end of the 
study. Within each cohort, data was analyzed using 2-way ANOVA. When similar effects 
were observed on bone-related parameters in both cohorts, the response in the young vs old 
animals were compared using an age x diet x exercise factorial analysis.Results: Both TC 
and exercise reduced %body fat and increased %lean tissue (p<0.005), but only in the older 
cohort. TC and exercise independently increased BV/TV in the distal femur metaphasis of 
the young cohort (p<0.05), but the limited trabecular bone in older mice made it difficult to 
discern treatment effects. Neither exercise nor TC enhanced femur cortical parameters in the 
young cohort, but TC alone increased cortical thickness in older mice (p<0.05). In the lum-
bar vertebrae, TC increased BV/TV in both young and old mice (p<0.05); however, exercise 
improved BV/TV in the young mice (p<0.01) only. When considering the effect of age on 
treatment response, exercise and TC produced a more robust response on vertebral bone in 
the old cohort. In the absence of exercise, the cortical bone response to TC was greater in 
the old mice compared to young the mice. The lack of trabecular bone in the distal femur of 
the older mice, resulted in exercise and cherry having a greater effect in the young cohort. 
Serum TRAcP5b was decreased by TC (p<0.0001) in the old, but not the young mice. Inter-
estingly, serum P1NP was suppressed by TC in both the young and old animals (p<0.0001).
Conclusions: In young growing animals, both exercise and TC improved trabecular bone. 
However, TC had more positive effects on trabecular and cortical bone in the older cohort 
than exercise.

Disclosures: Bryant Keirns, None

MON-864
Systemic alterations due to estrogen deficiency in a senile osteoporotic rat 
model *Deeksha Malhan1, Fathi Hassan1, Sabine Stoetzel1, Christian Heiss1, 
Thaqif El Khassawna1, Felix Schulze2, Angela Rösen-Wolff2. 1Experimental 
Trauma Surgery, Germany, 2Department of Pediatrics, University Hospital Carl 
Gustav Carus, Germany

Aim:Estrogen plays an important role in bone homeostasis and skeletal growth. Recent 
advances in osteoporosis research suggest a correlation between bone cells and inflamma-
tory cells due to estrogen deficiency. However, the underlying regulatory mechanism is not 
well known. This study used senile rat osteoporotic model to decipher the effect of estro-
gen deficiency on osteo-immunology.Methods:46 female Sprague-Dawley rats (age = 12 
months) were divided into five groups: 1) Control group (M = Months) (0M), 2) Sham op-
erated (Sham, 3M), 3) bilaterally ovariectomized (OVX, 3M), 4) Sham operated combined 
with diet-deficiency (Diet, 3M), and 5) OVX combined with diet-deficiency (OVXD, 3M). 
After euthanasia, histological analysis, serum analysis, and molecular analysis were per-
formed. Furthermore, network analysis was carried out to predict interaction between bone 
cells and inflammatory cells.Results:Histological analysis of bone matrix showed signifi-
cantly lower mineralized and non-mineralized matrix in OVX and OVXD when compared 
with Sham (p-value <= 0.05). Higher amount of inflammatory cells were seen within the 
bone marrow of OVX and OVXD compared with other groups. Serum analysis revealed 
higher level of interleukins (IL1, IL10, and IL13) in OVX compared with Sham, OVXD, and 
Diet. Bone markers like leptin, SPP1, OPG, TNFalpha showed higher level in OVX when 
compared with other groups. Further, molecular analysis showed significant upregulation of 
Il13 and downregulation of Il4 in both OVX and OVXD compared with Control. Spp1 and 
Opg showed lower relative gene expression when compared with Sham. Network analysis 
resulted in correlation between the immune cells and the bone cells.Discussion:Estrogen 
deficiency accelerates bone resorption with an increased cytokine production and oxida-
tive stress. Our study showed deteriorated bone quality and impaired homeostasis as seen 
among post-menopausal women. This increased level of ILs and TNFalpha directs towards 
the increased T-cell production. Moreover, the increased TNFalpha level correlates with the 
imbalanced bone homeostasis as seen in this study. The network analysis directs towards 
the cross-talk between bone cells and the immune cells in osteoporosis.Molecular and pro-
teomic analysis suggest the systemic alterations in the bone tissue with estrogen deficiency. 
Immunostainings of innate and adaptive immune response markers are being carried out to 
unravel cellular alterations.

Disclosures: Deeksha Malhan, None

MON-865
Design and in vivo testing of novel bisphosphonate-fluoroquinolone 
conjugates chemisorbed to bone graft material *Parish Sedghizadeh1, 
Esmat Sodagar1, Raffie Garabedian1, Jasveen Wadia1, Frank Ebetino2, Philip 
Cherian2, Shuting Sun2, Neema Bakhshalian3, Jeffrey Neighbors4, R. Graham 
Russell5, Charles McKenna6. 1University of Southern California, Ostrow School 
of Dentistry, United States, 2BioVinc, United States, 3University of Southern 
California; Ostrow School of Dentistry, United States, 4BioVinc; Pennsylvania 
State University, United States, 5University of Sheffield, United Kingdom, 
6University of Southern California, Department of Chemistry, United States

Bacterial biofilm infections are the major cause of debilitating infectious bone diseases 
such as osteomyelitis, osteonecrosis, prosthetic joint infections, peri-implantitis, and septic 
arthritis. In the dental setting, infections of bone grafts, which are routinely placed after 
extractions for socket preservation or for dental implant therapy, are also due to biofilm in-
fections. Current approaches for treatment of dental and orthopaedic bone infections mainly 
involve surgery and/or antimicrobial therapy. However, antibiotics suffer from poor bone ab-
sorption and pharmacokinetics. Therefore, our team has designed and tested novel bone-tar-
geted antimicrobial drugs utilizing bone-binding bisphosphonate (BP) moieties conjugated 
to fluoroquinolone antibiotics. In this study we designed BP-ciprofloxacin and BP-moxi-
floxacin conjugates as novel bone graft formulations and tested them in an animal model to 
assess initial safety and bone grafting efficacy in vivo. Our study was designed as a canine 
(beagle dogs, n=3 based on power analysis) split-mouth surgical extraction and anorganic 
bovine bone-grafting model to test our conjugates against negative (collagen sham) and 
positive (bone graft without conjugate) controls. Animal experiments conformed to the AR-
RIVE guidelines for reporting on animal research to ensure the quality, reliability, validity, 
and reproducibility of results. Quantitative 3D volumetric CT and histologic morphometric 
analyses were performed to examine the volume of de novo bone present in surgical defects 
as compared to residual graft material and fibrous tissue. No adverse events were identified 
in any study animals throughout the study period, and all sites when examined histologically 
revealed no evidence of necrosis, infection, osteolysis or foreign body reaction. Bone vol-
ume or regeneration in the surgical defects was greatest in the conjugate bone graft group as 
compared to the bone graft substitute without conjugate group (p<0.001, ANOVA) and also 
to the negative controls (p<0.001, ANOVA). Our results indicate that BP-fluoroquinolone 
infused bone grafts did not adversely impact graft survival and de novo mineralization was 
superior to that of bone graft substitute alone, indicating that the antimicrobial properties of 
conjugates improve bone remodeling and healing outcomes. Thus, our locally releasable an-
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tibiotic conjugates, chemisorbed to bone graft material, are promising tools for applications 
to orthopaedic and dental bone grafting.

Disclosures: Parish Sedghizadeh, BioVinc, Consultant

MON-866
Characterization of Changes in Bone Microarchitecture and Bone Turnover 
after Splenectomy in a Thalassemia Mouse Model *Hui Sun1, Ling Wang1, 
Hongshuai Li1, Baoli Qian1, Wei Feng1, Mark Gladwin1. 1University of 
Pittsburgh, United States

Clinical evidences suggest osteoporosis and fragility fractures occur frequently in pa-
tients with hemolytic disorders such as β-thalassemias. Splenectomy, a common surgical 
procedure to help maintaining hemoglobin levels, is shown to be strongly correlated with 
increased risk of osteoporosis in thalassemic patients. However, the mechanism(s) is still 
not clear, and few treatment options exist. There are no studies describing the post-splenec-
tomy bone loss in animal models. The purpose of this study is to characterize the effects of 
splenectomy on bone homeostasis using a heterozygous mouse model of β0-thalassemia 
(Hbbth-3), which shows a pathophysiology comparable to that of patients with β-thalas-
semia intermedia. We hypothesize splenectomy exacerbates bone loss in thalassemic mice. 
Surgical splenectomy was performed at age of 4 weeks and bone density, geometry, and 
bone histomorphometry were comprehensively analyzed at 10 weeks post-splenectomy 
and compared with thalassemic sham and littermate WT controls (n=6). Micro-CT analysis 
demonstrated decreased bone volume fraction, trabecular number and trabecular thickness 
in trabecular bone of lumbar vertebra and proximal tibia, decreased bone area and increased 
marrow area in cortical bone of mid-shaft of femur in thalassemic mice when compared with 
WT controls. Splenectomy further worsened the geometric parameters both in trabecular and 
cortical bones in thalassemic mice when compared with thalassemic sham controls but has 
no significant influence on bone parameters in WT controls. Static histomorphometric analy-
sis showed markedly decreased bone formation and increased bone resorption in thalassemic 
mice when compared with WT controls and worse in splenectomized thalassemic group. 
Dynamic histomorphometric analysis showed that thalassemic mice exhibited a significantly 
lower mineral apposition rate, mineralizing surface, and bone formation rate when compared 
with WT controls and further decreases were observed in splenectomized thalassemic group. 
In conclusion, thalassemic mice demonstrate inferior bone quality, which is associated with 
decreased bone formation and increased bone resorption. Splenectomy exaggerates the bone 
loss observed in thalassemic mice but does not affect bone homeostasis in WT mice. The 
exaggerated bone loss observed in splenectomized thalassemic mice represents well the clin-
ical observations in human patients. Further studies are needed to understand the underlying 
pathophysiology.

Disclosures: Hui Sun, None

MON-867
Female mice exhibit a reduced diabetic response to streptozotocin compared 
to male mice and do not lose bone. *Serra Ucer Ozgurel1, Kevin McAndrews1, 
Meloney Cregor1, David Halladay1, Teresita Bellido2. 1Department of Anatomy 
& Cell Biology, Indiana University School of Medicine; Roudebush Veterans 
Administration Medical Center, United States, 2Department of Anatomy and 
Cell Biology; Department of Medicine, Division of Endocrinology, Indiana 
University School of Medicine; Roudebush Veterans Administration Medical 
Center, United States

Type 1 Diabetes (T1DM) is observed in both sexes in humans and has a negative im-
pact on the skeleton, manifested by decreased bone mineral density (BMD) and increased 
fractures. Most, if not all, published preclinical studies using streptozotocin (STZ) to induce 
T1DM employ male rodents, either rats or mice, as female rodents appear to be resistant. 
However, to our knowledge, a direct comparison of the response to STZ of male and female 
mice regarding T1DM establishment and its effects on bone has not been reported. To this 
end, we administered STZ to skeletally mature 12-wk old C57BL/6J male or female mice 
(n=8-14) for 5 consecutive days at 45 mg/kg ip in 50 mM citrate buffer, pH 4.5 (DM), or 
buffer alone to control mice (C). Mice exhibiting nonfasting blood glucose levels >250mg/
dL were considered diabetic. T1DM induction was readily confirmed after 23 days in 81% 
of male mice, but only in 25% of female mice. Further, the increase in glucose levels in the 
mice that became diabetic was higher in male compared to female mice (143% vs 66% over 
C, p= 0.019). To determine whether glucose tolerance was a more sensitive indicator of the 
diabetes status compared to blood glucose in female mice, we performed a glucose tolerance 
test (GTT) after 5 wks of initiating STZ injections. Indeed, 92% of STZ-injected female 
mice exhibited an impaired glucose clearance. As expected, 4 wks after established T1DM, 
STZ-injected male mice exhibited loss of BMD compared to C mice (DM=-2.46±3.70 vs 
C=1.15±2.27% change in femoral BMD and DM=-2.17±3.69 vs C=1.31±1.19% change in 
total BMD). In contrast, either all or only diabetic STZ-injected female mice exhibited sim-
ilar BMD to C. Moreover, GTT performed 10-11 wks after initiating STZ injections showed 
a less profound defect (although not statistically significant) in glucose clearance in female 
vs male mice, with 83% vs 121% increase in the area under the glucose curve, respectively, 
compared to sex-matching C. In summary, less female mice exhibited blood glucose levels 
>250mg/dL and female mice displayed a reduced impairment in glucose tolerance in re-
sponse to STZ compared to male mice of the same strain and at the same age; and they did 

not show loss of BMD. These findings demonstrate that female mice are more resistant to 
STZ than male mice. Thus, improved regimens (increased dose, more injections, or injec-
tions initiated at earlier age) may be required to effectively induce T1DM and the associated 
bone disease in female mice.

Disclosures: Serra Ucer Ozgurel, None

MON-868
Bodyweight-Supported Treadmill Training and Passive Cycle Training 
Produce Differential Effects on Cancellous Bone Loss in Spinal Cord 
Injured Rats *Joshua Yarrow1, Christine Conover2, Russell Wnek2, Michael 
Reynolds2, Kinley Buckley2, Jessica Jiron3, Gabriella Gonzalez-Perez3, J. Ignacio 
Aguirre3. 1Malcom Randall VA Medical Center / University of Florida College of 
Medicine, Divsion of Endocrinology, Diabetes, and Metabolism, United States, 
2Malcom Randall VA Medical Center, United States, 3University of Florida, 
Department of Physiological Sciences, United States

Episodic loading is known to stimulate bone accrual. However, there is conflicting ev-
idence as to whether physical rehabilitation regimens that involve loading of the paralyzed 
limbs after spinal cord injury (SCI) prevent bone loss. Our objectives were to assess 1) the 
acute effects of SCI on cancellous bone turnover and bone loss in our rodent SCI model 
and 2) whether bodyweight-supported treadmill (TM) training or Cycle training prevent 
cancellous bone deficits in our model. 4-month-old male Sprague Dawley rats (n=72) were 
stratified to receive: 1) SHAM surgery (T9 laminectomy), 2) severe T9 contusion SCI, 3) 
SCI+TM, or 4) SCI+Cycle. Time course assessments of histomorphometry (proximal tibia) 
and in vivo microCT (distal femur) were performed to determine cancellous bone turnover 
and bone loss, respectively. TM and Cycle training commenced 1-week post-surgery and 
involved two 20-min bouts/day, performed 5 days/week. Immediately after surgery, SCI 
animals exhibited hindlimb paralysis. Neither TM nor Cycle training promoted locomotor 
recovery. SCI suppressed bone formation, indicated by 70-80% lower Ob.S/BS and 55-95% 
lower MS/BS, MAR, and BFR/BS at weeks 1-2 post-surgery (p<0.05 – 0.001 vs SHAM), 
with no differences in Oc.S/BS between groups. SCI also produced progressive cancellous 
bone loss, characterized by lower distal femur BV/TV, Tb.Th, and Tb.N (p<0.01 – 0.001) 
and higher Tb.Pf (p<0.05 – 0.01) at weeks 2 and 4 vs SHAM. TM training did not prevent 
these bone deficits, with SCI+TM exhibiting lower distal femur BV/TV, Tb.N, and Tb.Th 
(p<0.01 – 0.001) and higher Tb.Pf and Tb.Sp (p<0.05 – 0.01) vs SHAM. In comparison, 
Cycle training attenuated SCI-induced cancellous bone loss, with SCI+Cycle displaying 
higher distal femur BV/TV and Tb.N (both p<0.001) and lower Tb.Pf (p<0.05) vs SCI and 
SCI+TM at week 4, along with higher Tb.Th vs all other groups (p<0.01 vs SHAM and 
p<0.001 vs both SCI groups). No differences in cancellous histomorphometric indices were 
present among groups at week 4, although, SCI+Cycle exhibited 20-40% higher MS/BS, 70-
140% higher MAR and BFR/BS, and 60-75% Oc.S/BS when compared with other groups 
(trends, not statistically significant). Our data indicate that SCI suppressed cancellous bone 
formation, which likely influenced bone loss after injury, and that Cycle training represents 
a means to improve cancellous bone structural parameters after SCI, via bone anabolic and/
or antiresorptive mechanisms.

Disclosures: Joshua Yarrow, None

MON-883
Inhibition of Sclerostin by Sclerostin Antibody Does Not Affect 
Morphological or Transcriptional Endpoints Related to Atheroprogression, 
Plaque Calcification, or Inflammation in 2 Murine Models of Atherosclerosis 
*Rogely Boyce1, Aimee Deaton1, Jun Yin1, Marina Stolina1, Denise Dwyer1, 
Sheetal Kumar1, Emily de Koning1, Kathrin Locher1, Luke Ward1, Charles 
Glaus1, Yudong He1, James Turk1, Melanie Felx2, Gabrielle Boyd2, Jean-Guy 
Bienvenu2, Aurore Varela2, Martin Guillot2, Gill Holdsworth3, Alison Wolfreys3. 
1Amgen Inc., United States, 2Charles River Laboratories Montreal ULC, Canada, 
3UCB Pharma, United Kingdom

Sclerostin has been proposed to be an inhibitor of vascular calcification, atheroprogres-
sion, and inflammation. In chronic toxicology studies in rats and monkeys, romosozumab 
(a humanized sclerostin antibody [Scl-Ab]), did not initiate or exacerbate medial vascular 
calcification (Chouinard, Regul Toxicol Pharmacol 2016; Ominsky, JBMR 2017). To in-
vestigate the effects of sclerostin inhibition by Scl-Ab on vasculature in the presence of 
vascular disease, studies were conducted in ovariectomized ApoE KO (ApoE KO-OVX) 
mice fed a high-fat diet, a model of severe atherosclerosis and the bone-vascular axis of 
postmenopausal women; and angiotensin-infused male ApoE KO (AngII ApoE KO) mice, 
a model of atherosclerosis and aortic aneurysm. In the first study, Scl-Ab (Scl-Ab VI; 10 
mg/kg/wk) or vehicle (Veh) was administered for 3, 8, or 16 wk to ApoE KO- and wild-
type (WT)-OVX mice. Alendronate (Aln; 0.02mg/kg/twice wk) or saline was administered 
for 16 wk to ApoE KO-OVX mice as a comparator. Endpoints evaluated included aortic 
total and mineralized plaque volume as determined by µCT; plaque histopathology; serum 
biomarkers of inflammation, bone formation, and endothelial/platelet activation; and aortic 
transcriptional changes by RNA Seq. In a second study, male ApoE KO mice were infused 
with AngII at approximately 1 µg/kg/min for 4 wk. These ApoE KO mice were administered 
Scl-Ab (10 mg/kg/wk Scl-Ab VI) or Veh; WT mice were infused with Veh and administered 
Veh. At 4 wk, aortic total and mineralized plaque volume by µCT, serum biomarkers of 
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inflammation, bone mass, aortic transcriptional changes, and incidence of aortic aneurysm 
were evaluated. Collective data from these models showed robust expected effects on cardio-
vascular endpoints in Veh-treated ApoE KO-OVX and AngII ApoE KO mice compared with 
WT mice. Scl-Ab promoted bone formation but did not affect total or mineralized plaque 
volume, plaque histopathology, serum biomarkers of inflammation and endothelial/platelet 
activation, signaling pathways related to atheroprogression, or incidence of aortic aneurysm 
compared with respective Veh-treated mice. Aln had no meaningful effects on endpoints 
related to atheroprogression. These data demonstrate that sclerostin inhibition by Scl-Ab at 
systemic exposures predicted to be 4-fold greater than romosozumab clinical exposure at 
210 mg QM has no effect on endpoints related to atheroprogression, plaque calcification, or 
inflammation in 2 murine models of atherosclerosis.

Disclosures: Rogely Boyce, Amgen (employee and stocks), Other Financial or Material 
Support

MON-884
Long-term Suppression of Trabecular Bone Resorption with a Low HA-
Binding Affinity Bisphosphonate Reverses Rapidly when Treatment Ceases 
*Abigial A Coffman1, Rosa Guerra1, Jelena Basta-Pljakic1, Robert J Majeska1, 
Mitchell B Schaffler1, Frank H Ebetino2, Mark W Lundy3. 1City College of New 
York, United States, 2University of Rochester, United States, 3Indiana University 
School of Medicine, United States

PURPOSE: Bisphosphonates (BPs) are a mainstay of osteoporosis treatment; however, 
long-term suppression of bone resorption adversely affects bone material properties. Lack 
of remodeling causes microdamage accumulation,1,2 altered matrix mineralization,3,4 and 
in severe cases osteonecrosis of the jaw and atypical femur fractures. A “drug holiday” has 
been widely proposed to restore bone remodeling and improve bone quality. Current clin-
ical BPs have long half-lives (>4 months in rodents5; years in humans) due to high hy-
droxyapatite (HA) binding affinity, which introduces a practical limit to an effective drug 
holiday. There are BPs with low HA affinity (thus rapid biological clearance) and strong 
osteoclast inhibition that have not been developed clinically, but offer potential advantages 
with regard to reversibility. In this study, we show that NE-580256, a low-HA affinity BP 
with a similar osteoclast inhibition potency to Risedronate (RIS), is rapidly reversible once 
treatment ceases. METHODS: Adult C57Bl/6 mice (15 wk, n=6/group, IACUC approved) 
were ovariectomized (OVX) and treated with either NE-580256 (NEx, 200µg/kg/d, sc), RIS 
(2.4 µg/kg5 3x/wk, sc) or PBS vehicle. At 3 mo. post-OVX, treatment ceased and mice were 
sacrificed 1 & 2 months later. Sham, baseline and age matched controls were also studied. 
Trabecular microarchitecture was assessed using µCT and Tol blue-stained sections used 
for histomorphometry. Statistics: ANOVA and post-hoc Fisher’s-LSD test; data shown as 
mean+/-SD. RESULTS: By 1 month after NEx, osteoclast surface (Oc.S/BS) increased near-
ly 3-fold, with a 30% increase in eroded surface (ES/BS) and 27% decrease in BV/TV seen 
at 2 months (all vs. 3 mo OVX+NEx, p<.05). In contrast, there was no significant change 
in resorption or BV/TV after stopping RIS. DISCUSSION: Theses studies revealed that re-
sorption suppression due to NE-58025, a BP with low HA affinity but high FPPS inhibition, 
begins to reverse rapidly after cessation of treatment with increased osteoclasts seen with-
in weeks of stopping treatment. Moreover, effects of NEx were completely reversed by 2 
months after ceasing BP treatment. BPs with low HA affinity may prove useful for osteopo-
rosis treatment as reversible anti-resorptive.1. Allen+ Bone 39,872,2006; 2. Mashiba+ Bone 
28,524,2001; 3. Donnelly+ JBMR 27,672,2012; 4. Boskey+ Osteopor Int 20,793,2009; 5. 
Fuchs+ 23,1689,2008; 6. Ebetino+ Osteoporosis 14,1990

Disclosures: Abigial A Coffman, None

MON-885
Abaloparatide: Infusion Causes the Same Catabolic Bone Loss in Mice as 
PTH (1-34) *Carole LE HENAFF1, Brandon FINNIE1, Zhiming HE1, Joshua 
Johnson1, Nicola C Partridge1. 1New York University, United States

Abaloparatide (Abl), is the second FDA-approved osteoanabolic therapy for the treat-
ment of osteoporosis, and has shown similar bone anabolic effects to teriparatide (PTH 
1-34). In a previous study, we showed that Abl is as effective an osteoanabolic as PTH (1-
34) and presented the same physiological action on osteoblasts and osteoclasts, in mice. This 
study aims to elucidate the catabolic effects of Abl compared with PTH (1-34) on bone re-
modeling, in mice. Continuous infusion of 68 ug/kg/day of the 2 peptides was administered 
to 2 month-old C57Bl/6J female mice for 2 weeks (n=5-6/group). At the end of treatment, 
DEXA was performed to assess changes in bone mineral density (BMD), right femurs were 
harvested for μCT analyses and tibiae were separated into cortical, trabecular, and bone mar-
row fractions for RT-qPCR analyses. Here, Abl resulted in a significant decrease in femoral 
BMD (-6.6%) similar to PTH (1-34) (-6.1%). They both caused a slight and non-significant 
decrease in whole body, vertebral and tibial BMD. μCT analyses revealed similar decreases 
in cortical thickness with Abl (-12%) and PTH (1-34, -12.5%) without cortical BMD mod-
ification. Trabecular bone showed a significant decrease in trabecular thickness only with 
Abl (-11.7%) compared with PTH (1-34, -8.5%) but without any significant decreased bone 
volume (-14% to -20%). RT-qPCR analyses of trabecular bone showed that Abl and PTH 
(1-34) led to a similar rise in Runx2, type-1 collagen, alkaline phosphatase, bone sialopro-
tein, and osteocalcin mRNA levels. In contrast, in cortical bone, only Runx2 and type-1 
collagen increased similarly after infusion of Abl or PTH (1-34) whereas only PTH (1-34) 
decreased bone sialoprotein and increased osteocalcin mRNA levels. In both fractions, both 
peptides increased MMP13 expression (2.5 - 3-fold) whereas only Abl led to an increase in 
OPG levels. Abl induced a 2-fold increase in RANKL and c-fos expression, in trabecular 
bone whereas PTH (1-34) had no effect. These data showed that Abl is equivalent to PTH 
(1-34) in decreasing femoral BMD, and trabecular and cortical thickness. Also, Abl and 
PTH (1-34) exert similar effects on osteoblasts but Abl led to a greater increase in catabolic 
gene expression than PTH (1-34). Taken together, this study provides greater insight into 
the effects of Abl and PTH (1-34) in bone, and confirms that Abl induces the same catabolic 
effects as PTH (1-34), in mice.

Disclosures: Carole LE HENAFF, None

MON-886
Morphine Treatment Reduces Trabecular Bone Volume Fraction and 
Impairs Cortical Bone Expansion in Male Mice *Adriana Lelis Carvalho1, 
Breanna Morrill1, Katherine Motyl1, Deborah Barlow2, Karen Houseknecht2, 
Tamara King2. 1Maine Medical Center Research Institute (MMCRI), United 
States, 2University of New England (UNE), United States

Opioid use is associated with hypogonadism and low bone density, but HPG-axis sup-
pression may not fully explain opioid-induced bone loss. In a murine sarcoma model, only 
7 days of morphine (20 mg/kg) increased tumor-induced bone resorption and spontaneous 
fractures. Moreover, mice administered a single dose of morphine (10 mg/kg) exhibited high 
distribution of the drug (52.7 µM) to bone marrow. We recently found µ-opioid receptor 
was expressed during primary bone marrow-derived osteoclast differentiation. Therefore, 
we hypothesized that morphine directly promotes osteoclastogenesis. To test this, we differ-
entiated primary osteoclasts in the presence of 100 μM morphine, which severely diminished 
osteoclast differentiation. Lower concentrations (1, 10 and 50 μM) had no effect on TRAP 
positive multinucleated cells, suggesting indirect and/or osteoblast-mediated mechanisms 
may be prevalent in vivo. To determine whether a non-cancer model of opioid treatment 
would also exhibit bone loss and uncoupled bone remodeling, we treated 8-wk-old male 
and female C57BL/6J (n=10-11/group) with vehicle or morphine (18 mg/kg) using sc os-
motic minipumps for 25 days. Analgesia (time to remove tail from hot water) was increased 
in morphine-treated male (p=0.02) and female (pmale; p=0.02), which is consistent with 
reduced analgesia. Morphine did not change body weight, but lowered femoral aBMD in 
males (p<0.05). Morphine also lowered trabecular BV/TV (14.9 vs 12.2%; p=0.04), cortical 
area fraction (41 vs. 38%; p=0.04) and cortical thickness (0.170 vs 0.161 mm; p=0.05), 
which was due to reduced periosteal expansion. Preliminary gene expression data (n=3/
group) suggest that morphine reduced bone formation: Osteocalcin (p=0.009) and Dmp1 
(p=0.02) were downregulated in tibia. In summary, morphine reduced trabecular BV/TV and 
cortical thickness, but this could not be explained by direct effects on osteoclasts. Instead, 
morphine has indirect effects on osteoclasts and/or effects on osteoblast lineage cells that 
prevail in vivo. With the rise in opioid dependence, understanding mechanisms of bone 
loss (i.e. hypogonadism vs HPG-axis independent) will be critical for devising appropriate 
treatment and prevention strategies.

Disclosures: Adriana Lelis Carvalho, None
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MON-887
Royal Jelly Does Not Prevent Bone Loss But Improves Bone Strength in 
Ovariectomized Rats *Hiroshi Matsushita1, Saki Shimizu1, Akihiko Wakatsuki1, 
Akira Minami2, Hiroaki Kanazawa2, Takashi Suzuki2. 1Aichi Medical University, 
Japan, 2University of Shizuoka, Japan

Purpose: Estrogen deficiency after menopause is strongly associated with rapid bone 
loss in women. Postmenopausal hormone therapy (PMHT) has been regarded as a treatment 
option for the prevention of bone loss and fracture in postmenopausal women. However, 
the risks associated with PMHT have heightened the interest in food products that contain 
phytochemicals or phytoestrogens as an alternative to PMHT. Royal jelly(RJ), a viscous 
substance secreted from the hypopharyngeal and mandibular glands of worker honeybees 
(Apis mellifera L.), has been used for medical and nutritional purposes. Previous studies 
have suggested that RJ has estrogenic activity. The purpose of this study was to investigate 
the effects of RJ on bone metabolism in ovariectomized (OVX) rats.Methods: The study 
protocol was approved by the Animal Ethics Committee of the University of Shizuoka. Ten-
week-old female Wistar rats were randomized to the following 4 groups: Baseline, Sham, 
OVX, and OVX+RJ (n = 5–8 per group). Rats in the Baseline group were sacrificed imme-
diately, and those in the other groups were subjected to either sham operation (Sham) or bi-
lateral ovariectomy (OVX and OVX+RJ). RJ at a dose of 2.5 g/kg body weight per day was 
administered to the rats in the OVX+RJ group for 12 weeks. At the end of the study, bone 
mass, histomorphometry, and mechanics were analyzed.Results: The femur bone mineral 
density was significantly lower in the OVX group than in the Sham group (p < 0.01), and 
this decrease was not ameliorated by RJ administration. In addition, there were no significant 
differences in bone histomorphometric parameters between the OVX and OVX+RJ groups. 
However, femur stiffness, as evaluated by a three-point bending test, was significantly higher 
in the OVX+RJ group than in the OVX group (p < 0.05).Conclusions: Although RJ admin-
istration did not improve the indices of bone mass and histomorphometry, it improved bone 
stiffness in OVX rats. These findings suggest that RJ supplementation does not prevent bone 
loss, but improves bone strength, as determined by both bone density and bone quality, 
possibly by improving bone quality.

Disclosures: Hiroshi Matsushita, None

MON-888
Effects of Graded Increases in Ethanol Consumption on Biochemical 
Markers of Bone Turnover in Young Adult Male and Female Cynomolgus 
Macaques *Lara Sattgast1, Nikki Walter2, Natali Newman2, Kathleen Grant2, 
Adam Branscum3, Russell Turner4, Urszula Iwaniec4. 1Oregon State University, 
United States, 2Division of Neuroscience, Oregon National Primate Research 
Center, Oregon Health and Science University, United States, 3Biostatistics 
Program, School of Biological and Population Health Sciences, Oregon State 
University, United States, 4Skeletal Biology Laboratory, School of Biological 
and Population Health Sciences, Oregon State University, United States

Chronic heavy alcohol use is associated with reduced bone mineral density and reduced 
bone turnover. We have previously shown that twelve months of heavy ethanol consumption 
results in reduced intracortical bone remodeling in late adolescent and young adult male 
rhesus macaques. However, the dose response effects of ethanol were not determined. This 
study examined the effects of graded increases of ethanol consumption on biomarkers of 
bone turnover in young adult male and female cynomolgus macaques (Macaca fascicularis). 
The male (n=9, 6.6 ± 0.0 years old, mean ± SE) and female (n=11, 6.8 ± 0.1 years old) 
macaques were subjected to three 30-day sessions of increased ethanol intake over a 90-day 
period. During the first 30 days, the monkeys drank a predetermined volume of ethanol 
corresponding to 0.5 g/kg/d, followed by volumes of ethanol corresponding to 1.0 g/kg/d 
and 1.5 g/kg/d for 30 days each, respectively. Blood was collected at baseline and at the 
end of each 30-day ethanol session and osteocalcin (a marker of global bone formation) 
and c-terminal telopeptide (CTX, a marker of global bone resorption) were measured. The 
ratio of osteocalcin to CTX was also determined. In males, there was an inverse relationship 
between osteocalcin and dose of ethanol (p<0.0001), such that mean osteocalcin decreased 
by 3.18 ng/ml (95% CI: 2.19, 4.18; SE=0.51) for each one-half unit (0.5 g/kg/d) increase 
in dose. Additionally, there was an inverse relationship between CTX and dose (p=0.0002), 
such that mean CTX decreased by 0.18 ng/ml (95% CI: 0.08, 0.27; SE=0.05) for each one-
half unit increase in dose. Furthermore, there was an inverse relationship between dose and 
the ratio of osteocalcin and CTX (p=0.01), such that the mean ratio decreased by 1.01 (95% 
CI: 0.20, 1.82; SE=0.41) for each one-half unit increase in dose. Significant differences 
were not detected with treatment in females. In summary, male cynomolgus macaques had 
decreased blood osteocalcin and CTX, and decreased osteocalcin/CTX ratio following a 90-
day period of graded increases in ethanol consumption, indicative of reduced bone turnover 
and a negative turnover balance. These findings suggest that sex as well as dose may be 
important biological variables for end organ effects of ethanol on the skeleton.

Disclosures: Lara Sattgast, None

MON-889
Long-term osteoblast-specific Plekho1 silencing by RNA interference 
prevents bone formation reduction during aging in safety in both genders 
*Zong-Kang Zhang1, Zhenjian Zhuo1, Bao-Ting Zhang1, Jin Liu2, Chao Liang2, 
Aiping Lu2, Ge Zhang3. 1School of Chinese Medicine, Faculty of Medicine, 
The Chinese University of Hong Kong, Hong Kong, 2Institute for Advancing 
Translational Medicine in Bone & Joint Diseases, School of Chinese Medicine, 
Hong Kong Baptist University, Hong Kong, 3Institute for Advancing Translational 
Medicine in Bone & Joint Diseases, School of Chinese Medicine, Hong Kong 
Baptist Universityh, Hong Kong

Osteoporosis is considered as a serious public health concern due to its high preva-
lence among the elderly population. However, the only FDA-approved agent stimulating 
new bone formation, parathyroid hormone (PTH), has the great concern of potential risk of 
osteosarcoma after long-term administration. Smad-dependent BMP signaling is responsible 
for bone formation. Pleckstrin homology domain-containing family O member 1 (PLEK-
HO1) specifically targets Smad ubiquitination regulatory factor 1 (Smurf1) to promote the 
poly-ubiquitylation and proteasomal degradation of Smad1/5. In the bone samples from both 
human and rats, the Plekho1 mRNA level within osteoblasts is negatively correlated with 
both the p-Smad1/5 protein level in osteoblasts and bone formation rate during aging in both 
genders. We found that the osteoblast-specific Plekho1 knockout mice demonstrated high-
er Smad-dependent BMP signaling and bone formation compared to wildtype mice during 
aging in both genders. Osteoblast-specific Smad1 overexpression attenuated the age-related 
bone formation reduction, while overexpression of Plekho1 in osteoblasts counteracted the 
above beneficial effect. Treating aging rats with weekly intravenous injection of Plekho1 
siRNA conjugated with an osteoblast delivery system for six weeks significantly enhanced 
Smad-dependent BMP signaling and promoted bone formation in both genders. Further-
more, we evaluated the effect of long-term osteoblast-specific Plekho1 silencing on bone 
formation in aging rats of both genders. For male, the 16-month old rats were intravenous-
ly injected with osteoblast-targeting Plekho1 siRNA weekly for six months. For female, 
the rats were ovariectomized at 4-month old and the treatment started at 13-month old and 
lasted for six months. For both genders, the animals with the treatment showed enhanced 
Smad-dependent BMP signaling, promoted bone formation, and elevated bone mass com-
pared to the vehicle control group. Moreover, the treatment group didn’t show any sign of 
side effects. Taken together, the study established the critical role of intraosteoblast Plekho1 
during age-related bone formation reduction. Targeting Plekho1 in osteoblasts may be a 
potential bone anabolic strategy to reverse osteoporosis. Long-term osteoblast-specific Plek-
ho1 silencing by RNA interference could prevent osteoporosis during aging in safety in both 
genders.Acknowledgments: This study was supported by the Hong Kong General Research 
Fund (14108816).

Disclosures: Zong-Kang Zhang, None

MON-908
Impaired Cognitive Function in Normocalcemic Primary 
Hyperparathyroidism *Lara Voss1, Maira Nóbrega1, Leonardo Bandeira1, 
Francisco Bandeira1, Pedro Rocha-Filho2. 1Division of Endocrinology & 
Diabetes, Agamenon Magalhaes Hospital, University of Pernambuco Medical 
School , Brazil, 2Federal University of Pernambuco Medical School, Brazil

Introduction: Animal data suggest that increased PTH and PTHrp are both associated 
with reduced regional cerebral blood flow but data on the effects of primary hyperparathy-
roidism on cognition are scarce. The aim of this study was to evaluate cognitive function in 
normocalcemic primary hyperparathyroidism (NPHPT). Methods: Twenty-six women (13 
NPHPT and 13 controls, without NPHPT) were included (mean age 65.8 ± 12.7 years in the 
NPHPT group and 65.5 ± 12.8 years in the control group). The diagnosis criteria for NPHPT 
was as follows: elevated serum PTH, normal albumin-corrected serum calcium, normal uri-
nary calcium excretion, serum 25OHD >30ng/mL, eGFR (MDRD)> 60mL/min/1.73m2, and 
not on thiazide, lithium, bisphosphonates or denosumab. The participants were submitted to 
five tests (mini-mental State Examination, track test, digit and symbol test, Direct Digit 
Span and Inverse Digit Span) for the evaluation of cognitive function. Results: There was no 
significant difference in relation to age, serum calcium and 25OHD levels between the two 
groups. Patients with NPHPT had a statistically significant impairment in the mini-mental 
State Examination (mean 22.23 ± 7.00 vs 26.65 ± 3.97; p=0.023), test of digits and symbols 
(22.15 ± 16.11 vs 35.52 ± 17.8; p=0.034), Direct Digit Span test (8.54 ± 3.23 vs 11.70 ± 
2.58; p=0.009) and Inverse Digit Span (3.64 ± 2.11 vs 5.35 ± 2.37; p=0.036). Conclusion: 
Our data showed that patient with NPHPT have an increased risk of cognitive dysfunction.
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MON-909
Clinical Burden in Adults with Pediatric-Onset Hypophosphatasia: 
a Retrospective Chart Review *Kathryn Dahir1, Margo Black1, Lauren 
Flueckinger2, Seung-Hye Jung2, Priya Kishnani2, Anna Petryk3, Megan Teynor3, 
Qunming Dong3. 1Vanderbilt University Medical Center, United States, 2Duke 
University Medical Center, United States, 3Alexion Pharmaceuticals, Inc., 
United States

Purpose: Hypophosphatasia (HPP) is a rare, inherited, metabolic disease caused by de-
ficiency of tissue-nonspecific alkaline phosphatase. Adults with HPP have been documented 
to experience a variety of manifestations including musculoskeletal problems (including 
ambulation difficulties, gait disturbances and muscle weakness), fractures, pain, fatigue, 
dental abnormalities, anxiety and depression, all of which contribute to deficits in physical 
functioning and/or quality of life. Limited data are available on disease burden in adults 
with HPP. This study aimed to characterize the natural history of adults with HPP prior to 
treatment with asfotase alfa.Methods: This was a retrospective medical records review of 
adults aged ≥18 years with clinical and biochemical confirmation of pediatric-onset HPP and 
a history of treatment with asfotase alfa, followed at Duke or Vanderbilt Medical Centers. 
Age at first treatment with asfotase alfa was used to determine prior clinical history. Data on 
demographics, musculoskeletal history, fractures, orthopedic procedures/therapies, assistive 
devices for disability and pain medication usage were extracted and summarized using de-
scriptive statistics.Results: As of data cutoff (March 4, 2019), 30 adults (8 male, 22 female) 
with pediatric-onset HPP were enrolled. Median age (min, max) at study entry was 51 (26, 
80) years, with 80% (n = 20/25) diagnosed at ≥18 years of age and 20% (n = 5/25) diagnosed 
at 60% experienced chronic muscle pain; many also experienced muscle weakness. Pain 
(>50%), balance (>45%), fatigue (>35%), and weakness/fear of falling/fear of fracture (all 
>25%) were reasons for use of assistive devices/home modifications. Fractures (e.g. metatar-
sal, femoral, ulnar, humeral) were experienced by 95% of evaluable participants, with a me-
dian (min, max) of 2 (1, 17) fractures. To manage their HPP, 90% used over-the-counter and/
or prescription pain medication, including opioids and steroids.Conclusions: Adults with 
HPP experience significant musculoskeletal symptoms owing to the occurrence of numerous 
fractures, pain, and gait abnormalities, resulting in a need for corrective surgeries, mobility 
devices/home modifications and pain medication.

Disclosures: Kathryn Dahir, Alexion Pharmaceuticals, Inc, Consultant, Alexion 
Pharmaceuticals, Inc, Grant/Research Support

MON-910
The Burden of Chronic Hypoparathyroidism in Canada: A Retrospective 
Study Using the ICES Database *Aliya Khan1, Kristina Chen2, G. Sarah Power3, 
Lidia Demchyshyn4. 1Department of Medicine, Divisions of Endocrinology and 
Metabolism and Geriatric Medicine, McMaster University , Canada, 2Shire 
Human Genetic Therapies, Inc., a member of the Takeda group of companies, 
United States, 3IQVIA, Canada, 4Shire Pharma Canada ULC, Toronto, ON, 
Canada, a member of the Takeda group of companies, Canada

BACKGROUND: Hypoparathyroidism (HypoPT) is a rare disorder characterized by 
hypocalcemia and hyperphosphatemia in the presence of low or inappropriately normal 
parathyroid hormone levels. Currently there are limited data on the burden of illness and 
healthcare resource utilization (HCRU) associated with chronic HypoPT in Canada.OBJEC-
TIVE: A retrospective cohort analysis with matched controls was conducted to examine 
HCRU in patients (pts) with chronic HypoPT in Ontario, Canada.METHODS: Data were ex-
tracted from the ICES database, which includes 7 integrated sources of clinical information. 
Pt selection included the following 3 stepwise criteria for HypoPT: (1) HypoPT diagnosis 
based on 5 HypoPT diagnosis codes, (2) inferred HypoPT based on ≥1 procedure associated 
with the development of HypoPT in combination with a Ca2+ metabolism disorder, and 
(3) inferred HypoPT in the presence of disorders associated with HypoPT in combination 
with a Ca2+ metabolism disorder accompanied by a diagnosis of HypoPT or a recognized 
complication of HypoPT in the following 6–24 months. Pts’ baseline characteristics were 
assessed during a 1-y preindex period and were followed for up to 5 y after their index 
date, which was the date of the first diagnosis. Each pt was matched with 4 non-HypoPT 

controls based on age, sex, the Charlson Comorbidity Index, and hospitalization (within 
±30 d of index date), and HCRU was compared using the Fisher exact test.RESULTS: The 
analysis included 427 pts with chronic HypoPT (mean age, 61 y; 75% female). Over the 
5-y follow-up period, HCRU was significantly higher in pts with chronic HypoPT com-
pared with the control cohort (Table). HCRU included visits to family physician/specialist, 
emergency department visits, same-day surgery, and hospitalizations. Pts with HypoPT had 
approximately 3-times longer hospital stays during the first y of follow-up and overall longer 
hospital stays during all 5 y than the control group.LIMITATIONS: Given the lack of a spe-
cific diagnostic code for hypocalcemia, a code for both hypo- and hypercalcemic diagnoses 
was used with selection criteria aimed at identifying those with HypoPT. Also, there was a 
time lag between data collection and data analyses.CONCLUSIONS: This study confirms 
the demographic features of pts with chronic HypoPT in Canada are consistent with other 
countries. Chronic HypoPT is associated with a substantial healthcare burden in pts and also 
on the healthcare system.

Disclosures: Aliya Khan, Shire, a member of the Takeda group of companies, Grant/
Research Support

MON-911
Biomarker Profiles in PLS3 and WNT1 Osteoporosis – Elevated Serum 
DKK1 in Abnormal PLS3 Function *Riikka Mäkitie1, Outi Mäkitie1, Anders 
Kämpe2, Alice Costantini2, Jessica Alm2, Per Magnusson3. 1Folkhälsan Institute 
of Genetics and Research Program for Clinical and Molecular Metabolism, 
Faculty of Medicine, University of Helsinki, Helsinki, Finland , Finland, 
2Department of Molecular Medicine and Surgery and Center for Molecular 
Medicine, Karolinska Institutet, Stockholm, Sweden, Sweden, 3Department of 
Clinical Chemistry, and Department of Clinical and Experimental Medicine, 
Linköping University, Linköping, Sweden, Sweden

Pathogenic mutations in PLS3 and WNT1 lead to severe early-onset and progressive 
osteoporosis with peripheral and spinal fractures. Due to X-linked inheritance, PLS3 muta-
tion-positive males are more severely affected than females. WNT1 mutations affect both 
genders equally. Despite the severe skeletal manifestations, conventional bone turnover 
markers are normal in mutation-positive patients. We analyzed novel biomarkers in fam-
ilies with PLS3 and WNT1 mutations to identify clinically usable markers distinguishing 
mutation-positive and -negative individuals. This cross-sectional cohort study involved 14 
PLS3 (median age 41 years, range 8–76 years) and 17 WNT1 (52 years, 11–76 years) mu-
tation-positive subjects from five Finnish families. The control group comprised 17 PLS3 
and 17 WNT1 mutation-negative age- and sex-matched subjects from the same families. 
Fasting serum samples, collected at 8–9 a.m., were assessed for concentrations of dickkopf-1 
(DKK1), sclerostin, intact and C-terminal fibroblast growth factor 23 (FGF23), and intact 
aminoterminal propeptide of type I procollagen (PINP). The results revealed significantly 
elevated DKK1 in PLS3 mutation-positive subjects compared with all mutation-negative 
(p=0.002) or with WNT1 mutation-positive (p<0.001) subjects (Figure 1). Compared with 
mutation-negative subjects, the DKK1 difference was even more prominent in female PLS3 
mutation-positive subjects (p=0.008) than in males (p=0.100). Similar differences were not 
seen in WNT1 families. Sclerostin concentrations did not differ between any groups. C-ter-
minal, but not intact, FGF23 was significantly elevated in WNT1 mutation-positive subjects 
(p=0.027) and normal in PLS3 subjects. PINP concentrations were normal in both groups. 
In conclusion, our results intriguingly indicate increased DKK1 concentration in PLS3 os-
teoporosis and suggest a link between PLS3 and DKK1 in bone metabolism. Sclerostin 
concentrations are normal in WNT1 and PLS3 osteoporosis but FGF23 may be impacted by 
abnormal WNT1 signaling. These findings provide novel information on the molecular com-
munications in bone. DKK1 may be a clinically useful biomarker for PLS3 osteoporosis.
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MON-912
A COL10A1 Frameshift Mutation in a Patient with Features of Cleidocranial 
Dysplasia *Mari Muurinen1, Minna Pekkinen1, Outi Mäkitie1. 1Folkhälsan 
Institute of Genetics, Helsinki, Finland, Children’s Hospital, University of 
Helsinki and Helsinki University Hospital, Helsinki, Finland, Finland

Cleidocranial dysplasia (CCD) is a rare disorder characterized by patent anterior fon-
tanelle, clavicular hypoplasia, dental anomalies and short stature. RUNX2 mutations are 
known to cause CCD, but these mutations are detected only in 65% of the patients. In this 
study, we performed a gene panel to search for mutations in a patient with features of CCD. 
The patient was initially suspected of having CCD at the age of six months because of a large 
anterior fontanelle, craniofacial features characteristic of CCD and postnatal growth restric-
tion. The growth restriction persisted from early childhood into school age, the height being 
-4.1 SD at the age of 12 months and -3.3 SD at the age of 9 years. Unlike typical CCD pa-
tients, the patient had normally developed clavicles and lacked significant dental problems. 
Previous genetic tests for mutations and copy number variations of the RUNX2 gene were 
normal. In order to screen for additional gene mutations, we conducted a gene panel study 
containing more than 150 genes associated with skeletal dysplasia. The sequencing revealed 
a heterozygous frameshift mutation c.2010dupC in COL10A1, leading to an elongated type 
X collagen protein p.(Ser671Leufs*41). This variant is predicted to cause a loss of normal 
protein function and it has not been observed in large reference populations. COL10A1 mu-
tations typically lead to Schmid type metaphyseal chondrodysplasia, but the patient lacked 
features of the disease. However, as COL10A1 has been described as a direct transcription-
al target of RUNX2, the disturbance of this interaction by a COL10A1 mutation may ex-
plain the CCD phenotype observed in our patient. We describe a novel COL10A1 mutation 
c.2010dupC p.(Ser671Leufs*41) in a patient with a clinical diagnosis of CCD. The mutation 
may cause features of CCD through disturbed interaction of COL10A1 and RUNX2.

Disclosures: Mari Muurinen, None

MON-913
Open-label, Multicenter, Pilot Study of Interferon Gamma – 1b in Patients 
with Autosomal Dominant Osteopetrosis type 2 (ADO2) *Lynda E. Polgreen1, 
Ashish Gupta2, Troy C. Lund2, Paul J. Orchard2, Weston P. Miller3. 1Los Angeles 
Biomedical Research Institute at Harbor-UCLA Medical Center, United States, 
2University of Minnesota, United States, 3Sangamo Therapeutics (previously 
University of Minnesota), United States

Background. The only curative treatment currently available for patients with auto-
somal dominant type 2 osteopetrosis (ADO2) is hematopoietic cell transplantation (HCT). 
However, the fatality rate for this HCT in ADO2 patients is very high. Interferon-gamma 1b 
(ACTIMMUNE) is approved by the FDA for the treatment of severe infantile osteopetrosis 
(SIOP), but not for ADO2. Thus, this study aimed to test the tolerability, safety, and effects 
of ACTIMMUNE in patients with ADO2 with the goal of avoiding HCT.Methods. We con-
ducted a 12-month, open-label, multicenter, clinical trial of ACTIMMUNE in 5 patients 
(4 female), age 15-59 years, with ADO2 (diagnosed clinically) and signs of bone marrow 
insufficiency. The goal dose was 100 mcg/m2 subcutaneously three times weekly. The pri-
mary outcome was tolerability/safety; secondary outcomes included change in peripheral 
quantitative computed tomography (pQCT) volumetric bone mineral density (vBMD) at the 
tibia 3% and 38% sites, and radius 3% and 38% sites (baseline, month 6, month 12), DXA 
areal BMD (aBMD) Z-scores/T-scores (baseline, month 12), and pain score measured by 
the RAND Short Form Health Survey or the Children’s Health Questionnaire-Parent Form 
50. Paired t-tests were used to compared changes from baseline to 3 months, and baseline 
to 6 months.Results. 80% of participants withdrew from the study between 6-9 months due 
to intolerability of ACTIMMUNE-related flu-like symptoms. No participant tolerated the 
goal 100 mcg/m2 dose. For the last subject enrolled, prednisone 20 mg orally on days of 
ACTIMMUNE was added that resulted in tolerability of ACTIMMUNE at a maximum dose 
of 50 mcg/m2 subcutaneously three times weekly. There were no serious suspected adverse 
reactions. There were no significant changes in pQCT from baseline to 6 months. DXA was 
only available in 2 subjects: change in lumbar spine Z-score over 9 and 12 months respec-
tively was +0.1 and +0.2, and in total body was +0.2 and -0.3. The standardized pain score 
did not significantly change over the study.Conclusions. ACTIMMUNE was not tolerated 
well by patients with ADO2, unless concomitantly administered with prednisone. In the one 
subject who completed the study, there was a decrease in total body aBMD. Now that we 
have solved the intolerability of ACTIMMUNE in patients with ADO2, additional long-term 
study is needed of the combination of ACTIMMUNE plus prednisone to determine what, if 
any, benefit it may have in this population.

Disclosures: Lynda E. Polgreen, Horizon Pharma, Grant/Research Support

MON-914
BONE MINERAL DENSITY AND 3D-DXA ASSESSMENT IN ADULT 
PATIENTS WITH A POSITIVE AND NEGATIVE GENETICAL TESTING 
FOR HYPOPHOSPHATASIA COMPARED WITH A HEALTHY 
CONTROL GROUP. *Carolina Tornero1, Sara García1, Alejandro Balsa1, 
Pilar Aguado1, Mónica Coronado2, Carmen Lancha2, Domenico Monachello2, 
Luis Dominguez2, Ludovic Humbert3, Carmen Mateo4, Alejandra Montero4. 
1Rheumatology Department, La Paz Hospital, Spain, 2Nuclear Medicine 
Department, La Paz Hospital, Spain, 3Galgo Medical, Spain, 4Primary Health 
Care Center Fuencarral, , Spain

INTRODUCTION: Scarce evidence exists on the assessment of bone mineral density 
(BMD) in adult Hypophosphatasia (HPP). Recent studies suggest that dual-energy X-ray 
absorptiometry (DXA) could not appropriately predict their fracture risk and note the impor-
tance on further explore bone microstructure.OBJECTIVES: To evaluate BMD at proximal 
femur (PF) assessed by DXA in patients with persistent low alkaline phosphatase levels 
(ALP) and HPP genetically confirmed (HPP TG +) compared with a group of subjects with 
the same biochemical abnormality and a negative HPP genetic test (HPP TG-) and a healthy 
control group (3:1). To assess the cortical and trabecular bone at the PF using DXA-based 
3D modelling.METHODS: Fifty-two subjects with persistent low ALP levels - at least two 
values 45 IU/L - and a genetic test for HPP performed and 78 healthy subjects matched by 
age, gender and body mass index were included. Individuals with hypophosphatasaemia 
were distributed into 2 groups according to their genetic status and the other group was 
formed by the healthy controls. Secondary causes of hypophosphatasaemia were exclud-
ed by reviewing patients’ medical histories. BMD was measured using GE-LUNAR iDX 
and the 3D-SHAPER software (Galgo Medical, Barcelona) was also employed.RESULTS: 
Demographic, densitometric, and 3D-DXA parameters are shown in table 1. Of the 52 sub-
jects with low ALP levels included, half of them had pathogenic heterocygous mutations in 
ALPL. When subjects with low ALPL levels were compared, BMD at femoral neck was 
significantly lower in the HPP + GT group compared to the HPP- GT group (0.886 +/- 
0.11 vs 0.972 +/- 0.12 (p<0.05), and no differences were observed in the other regions. 
The 3D-SHAPER evaluation showed that integral and cortical vBMD at the neck was also 
lower in the HPP + GT (p<0.05) and a trend was observed in trabecular vBMD at this region 
(p=0.055). Statistical significance was also observed in the total cortical vBMD (829.35 
+/- 95 vs 867+/- 84, p<0.05). On the other hand, in the HPP + GT group, there were no dif-
ferences in DXA and 3D-SHAPER measurements when compared with the healthy control 
group. Additionally, BMD at the neck was higher in the HPP – GT group (0.972 +/- 0.11) 
in comparison with the healthy controls (0.914 +/- 0.1, p<0.05) and, in the 3D-SHAPER 
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assessment, higher levels of vBMD at the neck were also observed, in contrast to parameters 
of total vBMD, that showed no differences.CONCLUSION: TheHPP + GT group did not 
show differences in DXA and 3D-SHAPER parameters when compared with the control 
group, probably reflecting mild or moderate forms of adult HPP. Besides that, differences in 
BMD and vBMD at the neck in the HPP – GT group suggest that an effort to explore possible 
genetic mechanisms regulating the alkaline phosphatase enzyme different to the ALPL gene 
is mandatory in these subjects.

Disclosures: Carolina Tornero, SEIOMM, Grant/Research Support

MON-939
Inhibition of Activin A does not ameliorate the formation of trauma-
induced Heterotopic Ossification. *Nanditha Das1, Liqin Xie2, Lily Huang2, 
Lili Wang2, Sarah Hatsell2, Xialing Wen3, Andrew Murphy3, Aris Economides3, 
Kalyan Nannuru4. 1Regeneron Pharmaceuticals Inc., United States, 2Regeneron 
Pharmaceuticals , United States, 3Regeneron Pharmaceuticals, United States, 
4Regeneron Pharmaceuticals Inc. , United States

Heterotopic ossification (HO) can be caused by major trauma to the central nervous 
system, severe burns, blast injuries, and the rare autosomal-dominant genetic disease Fi-
brodysplasia Ossificans Progressiva (FOP). FOP is the result of missense mutations in the 
intracellular domain of the type 1 bone morphogenetic protein (BMP) receptor ACVR1. 
FOP-causing ACVR1 variants render the corresponding mutant ACVR1 responsive to Ac-
tivin A, a ligand which normally forms a non-signaling complex with wild type ACVR1. 
Hence, in FOP Activin A signals through ACVR1 much like as it would when engaged 
by an osteogenic BMP. The physiological relevance of this finding is demonstrated by the 
facts that (a) implantation of osteogenic BMPs, such as BMP2, induce HO in both wildtype 
(WT) and FOP mice while Activin A only induced HO in Acvr1R206H FOP mice; and (b) 
that inhibition of Activin A by a neutralizing antibody completely halts HO in FOP mice. 
Previous data has shown that inhibiting BMP signaling using an Alk3-Fc ligand trap or 
small molecule inhibitors can reduce ectopic bone formation in mouse models of trauma 
and burn-induced HO (Agarwal S. et al 2017). To investigate whether trauma and burn alters 
conditions in the muscle to allow Activin A to initiate or drive HO in WT mice, we used a 
burn/tenotomy model and treated the mice with either an Activin A antibody or Alk3-Fc. 
While Alk3-Fc was able to reduce (but not completely inhibit) HO, Activin A inhibition did 
not alter either the incidence or severity of HO in this model. These data suggest that Activin 
A does not play a role in the development of trauma-induced HO and that the essential 
pathogenic role of Activin A in FOP is due to neofunction mediated by mutated ACVR1.

Disclosures: Nanditha Das, Regeneron Pharmaceuticals Inc., Other Financial or Material 
Support

MON-940
Induction of Cherubism-like Jawbone Expansion in Mice Reveals 
Unrecognized Contributions of Neutrophils to Cherubism Pathogenesis 
*Yasuyuki Fujii1, Nelson Monteiro1, Ernst Reichenberger1, I-Ping Chen1, 
Yasuyoshi Ueki2. 1University of Connecticut Health, United States, 2Indiana 
University, United States

Cherubism (CBM) is a rare genetic inflammatory bone disorder with characteristic 
expansile jawbones and an onset of 2-5 years of age. CBM is caused by gain-of-function 
mutations in the Src Homology 3 Domain-Binding Protein 2 (SH3BP2; mouse orthologue 
Sh3bp2). The activation mechanisms remain unclear despite fast-progressing research in 
Sh3bp2 knockin (KI, P416R) and knockout mice because those mice do not spontaneously 
develop CBM-like jawbone expansion and invasive investigations in children at the time of 
onset is not feasible. Current research on CBM pathogenesis focuses on the roles of macro-
phages and hyperactive osteoclasts. Here, we present a new model for inducing CBM-like 
jawbone lesions in mice and propose that neutrophil-mediated mechanisms play important 
roles in CBM induction. In this novel approach, we endodontically expose pulp of right man-
dibular 1st molars to allow bacterial invasion into alveolar bone of 6-week-old Sh3bp2+/+, 
Sh3bp2+/KI, and Sh3bp2KI/KI male and female littermates (n=6-8/group). We harvest man-
dibles at 3, 7, 14, and 21 days after dental drilling. Sh3bp2KI/KI mice but not Sh3bp2+/+ 
mice develop CBM-like lesions (9.1% ± 5.0% jawbone expansion) 14 days after drilling 
shown by mCT. Sh3bp2+/KI mice develop jawbone expansion after 42 days. Immunocyto-
chemistry of periapical lesions of Sh3bp2KI/KI mice (compared to drilled Sh3bp2+/+ mice) 
showed a high number of interspersed neutrophils starting at day 3 with increased IL-17 
(peaked at day 7) as well as citrullinated H3 histone and myeloperoxidase (MPO), signature 
markers of neutrophil extracellular traps (NETs). In Sh3bp2KI/KI mice, cytokine upreg-
ulation after pulp exposure was not limited to the local environment (right sides). qPCR 
showed increased Il1b, Il6 and Tnf expression in left mandibles of treated Sh3bp2KI/KI 
mice compared to mandibles of untreated Sh3bp2KI/KI mice (fold increases at day 3, 7, and 
14 of Il1b = 4.22±0.01, 5.94±0.26, 12.7±0.46; Il6 = 5.8±0.2, 3.5±0.55, 45.8±1.89; and Tnf = 
3.4±0.23, 5.6±0.33, 7.3±1.52). These neutrophil-mediated events occur prior to an increase 
in macrophage and osteoclast numbers and jawbone expansion observed after day 14. Our 
data suggest that excessive NETs and cytokines released by CBM mutant neutrophils upon 
bacterial stimulation initiate processes that precipitate the activation of CBM. Investigation 
of neutrophil-mediated inflammatory response may reveal biomarkers for early stage cheru-
bism and identify therapeutic targets.

Disclosures: Yasuyuki Fujii, None

MON-941
X-linked Hypophosphataemia: Prevalence and Mortality Within the United 
Kingdom *Samuel Hawley1, Antonella Delmestri1, Daniel Prieto-Alhambra1, 
Rafael Pinedo-Villanueva1, M. Kassim Javaid1, Nick Shaw2, Cyrus Cooper3. 
1University of Oxford, United Kingdom, 2Birmingham Woman’s and Children’s 
NHS Foundation Trust, United Kingdom, 3University of Southampton, United 
Kingdom

Objectives: To determine the prevalence of X-Linked Hypophosphataemia (XLH) in 
children and adults in the UK and compare mortality rates between XLH cases and matched 
controls.Material and methods: The Clinical Practice Research Datalink (CPRD) GOLD was 
used to identify XLH cases (1995-2016) in primary care using Read codes identifying rick-
ets, hypophosphataemia and osteomalacia. Two clinicians with experience in paediatric (NS) 
and adult XLH (MKJ) independently reviewed potential cases using Read codes, laboratory 
values including serum phosphate, alkaline phosphatase, timing and duration of prescrip-
tions, and features inconsistent with a diagnosis of XLH. Cases were graded as highly likely, 
likely, possible or unlikely. Four non-XLH patients of same age, gender and general practice 
were matched to each case. Temporal trends in XLH prevalence were estimated using CPRD 
annual denominator data. Mortality incidence rates were calculated for cases and controls 
and compared using extended Cox regression. Main analyses included all cases graded at 
least possible (i.e. unlikely cases were excluded), with sensitivity analyses focussing only on 
likely & highly likely cases.Results: Weighted kappa between assessors was 0.88. From 522 
potential cases, 122 were scored as at least possible XLH (least conservative) while 62 were 
defined as likely or highly likely (most conservative). In main analyses, prevalence [95% CI] 
increased from 3.0 [1.2-7.2] per million in 1995/6 to 15.6 [12.0-20.4] per million in 2015/6. 
Corresponding estimates using the most conservative definition were 3.0 [1.2-7.2] to 8.4 
[5.9-12.1] (figure). Nine (7.4%) cases died during follow-up (at median age 64 years) at a 
rate of 12.1/1,000 person-years. Fourteen (2.9%) controls died (at median age 72.5 years) at 
a rate of 4.8/1,000 person-years. This yielded a hazard ratio of 2.93 [1.24 – 6.91]; p=0.014. 
Under the most conservative analysis, the hazard ratio was 6.65 [1.44 – 30.72]; p=0.015.
Conclusions: XLH prevalence estimates have increased in the UK, most likely due to im-
proved coding practice. Adults with XLH appear to have shortened survival. This has impli-
cations for how adults are managed by clinicians, including potential use of novel therapies.
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MON-942
Identification of FGFR3 Inhibitors from Plant Extracts with Therapeutic 
Potential for FGFR3-Activated Diseases *Yi-Ching Lee1, Yun-Wen Lin2, 
Hsiao-Jung Kao3, Yuan-Tsong Chen3. 1Institute of Cellular and Organismic 
Biology, Academia Sinica, Taiwan, Province of China, 21Institute of Cellular and 
Organismic Biology, Academia Sinica, Taiwan, Province of China, 3Institute of 
Biomedical Sciences, Academia Sinica, Taiwan, Province of China

Activating mutations of fibroblast growth factor receptor 3 (FGFR3) cause skeletal dys-
plasias and are also associated with some cancers. Although several potential therapeutic 
strategies for FGFR3-activated diseases are under development, no effective pharmaceuti-
cal treatment for FGFR3-iactivating skeletal dysplasias have been approved for clinical use 
currently. We established a cell-based portein translocation assay system to monitor FGFR3 
activiy, which is apprppriate for high throughput screening of complex mixtures. With this 
system, we identified plant extracts that inhibit FGFR3 activation. The biological activity of 
extracts and active fractions was validated in FGFR3-acivationing multiple myeloma (MM) 
cells and an achondroplasia mouse model (FGFR3ACH mice). We further identified an ac-
tive molecule from the most potent active fraction which enhances degradation of activated 
FGFR3 in both MM cells and chondrocytes. We demonstrate the applicability of this discov-
ery approach and the identified extracts and active compounds exhibit therapeutic potential 
for the treatment of FGFR3-activated diseases.

Disclosures: Yi-Ching Lee, None

MON-943
IFT80 deficiency in type II collagen positive progenitors causes JATD via 
impaired hedgehog signaling *Xinhua Li1, Vishawa Deepk1, Shuting Yang2, 
Shuying Yang2, Eiki Koyam3, Ling Qin4. 1Dental medicine school of university 
of Pennsylvania, United States, 2Dental medicine school of university of 
penssyviania, United States, 3Department of orthopedic surgery, The Children’s 
Hospital of Philadelphia, United States, 4Department of orthopaedic surgery, 
Perelman School of Medicine, University of Pennsylvania, United States

Objectives: Both type II collagen-cre (Col2-cre) and aggrecan-cre (Acan-cre) mice 
have been reported to express Cre in mesenchymal progenitors. Jeune asphyxiating tho-
racic dystrophy (JATD) is a ciliopathy which is characterized by skeletal dysplasia. The 
objective of the current study is 1) to trace the type II collagen positive cells (Col2α1+) 
and study the its function in vivo, 2) to further determine the role and mechanism of ciliary 
intraflagellar transport protein 80 (IFT80) in Col2α1+ cell lineage and its correlation with 
JATD. Methods: Genetic lineage tracing and Col2α1+ cell ablation study was performed 
through breeding Col2-cre with R26-tdTomato and diphtheria toxin A (DTA) mice to create 
Col2-cre;R26-tdTomato and Col2-cre;DTA/+ mice. Col2-cre;IFT80f/f mice were created by 
breeding IFT80f/f with Col2-cre mice. MicroCT and histological staining were performed 
in IFT80f/f and Col2-cre;IFT80f/f mice. The mice with Indian hedgehog (Ihh) deficiency in 
aggrecan positive cells (Acan-creERT;Ihhf/f) were compared with Col2-cre;IFT80f/f mice 
for the phenotype analysis. Results: Lineage tracing studies revealed that Col2α1+ and their 
descendants contribute to chondrocytes, osteoblasts and stromal cells. Ablation Col2α1+ 
cells in Col2-cre;DTA/+ mice cause the loss of most cartilage and bone tissues except the 
craniofacial bone at P0. Mice with ablation of ciliary IFT80 (Col2-cre;IFT80f/f ) displayed 
cilia loss and symptoms of human JATD including narrow thorax and irregular costochon-
dral junctions, and shorter extremities bone. Histopathological analysis in Col2-cre;IFT80f/f 
mice revealed that hypertrophic chondrocytes are occupied in the articular cartilage from 
P0; growth plate (GP) columnar structure is disorganized and disappears from P7; enchon-

droma is detected in GP areas of knee and wrist joint from P21, as well as in costochondral 
junctions from P7, which is also occurred in Acan-creERT;Ihhf/f mice. The defects of bone 
and cartilage in Acan-creERT;Ihhf/f mice highly resembled the defects in Col2-cre;IFT80f/f 
mice. Importantly, smoothened agonist treatment can partially ameliorate JATD features in 
Col2-cre; IFT80f/f mice. Conclusions: These results reveal that Col2α1+ cells display the 
functional properties of mesenchymal progenitors in bone and cartilage except in the cra-
niofacial bone. IFT80 deletion in Col2α1+ progenitor causes JATD via impaired hedgehog 
signaling.

Disclosures: Xinhua Li, None

MON-944
In Vitro Signaling Characteristics and Dosing Evaluation of Vosoritide, a 
CNP-Variant for the Treatment of Achondroplasia *Donald Mackenzie1, Sean 
Bell1, Brian Heglar1, Hoonsan Ong1, Daniel Wendt1. 1BioMarin Pharmaceutical 
Inc., United States

Achondroplasia (ACH), the most common form of dwarfism, is an inherited autoso-
mal-dominant chondrodysplasia caused by a gain-of-function mutation in fibroblast growth 
factor receptor 3 (FGFR3). This mutation leads to constitutive activation of pathways that 
suppress proliferation and matrix generation. C-type natriuretic peptide (CNP), a potent 
stimulator of endochondral bone growth, antagonizes FGFR3 downstream signaling by 
inhibiting the pathway leading to mitogen-activated protein kinase (MAPK) activation. 
CNP22 has a very short half-life that does not make it amenable to use as a therapeutic. 
Vosoritide, a therapeutic CNP analog (PG-CNP37, aka BMN 111), has an enhanced half-
life compared to CNP22 and restores growth in animal models of ACH and children with 
ACH. We show here that vosoritide has similar signaling effects to CNP22—activating the 
Natriuretic Peptide Receptor (NPR) B, but having very poor activation of NPR-A. To assess 
the similarity in affinity and potency of vosoritide to NPR-B from various species used in 
toxicology studies for the vosoritide preclinical program, the results from cell-based func-
tional assays and competitive binding assays are shown. The similarity in vosoritide activity 
is conserved in NPR-Bs from 4 species—mouse, rat, rabbit, human—as well demonstrating 
similar binding affinities to soluble NPR-Bs from the same species. The effects of continuous 
vs once daily vs twice daily dosing of vosoritide on FGF2-signaling, proliferation and matrix 
deposition in rat chondrosarcoma (RCS) cells are shown. Each dosing paradigm signifi-
cantly reverses the suppressive effects of FGF2-signaling. Vosoritide blocks FGF2-mediated 
MAPK activation for up to 60 minutes. RCS cells treated with vosoritide, in the presence of 
FGF2, have restored proliferation and matrix production. There are no statistical differences 
between the dosing paradigms, indicating that a more frequent dosing of vosoritide does not 
accelerate a proliferative response. These results replicate what has already been observed 
for CNP22 but had not been verified for the therapeutic analog, vosoritide.

Disclosures: Donald Mackenzie, BioMarin Pharmaceutical Inc., Other Financial or 
Material Support

MON-945
Young Adult Male and Female +/G610C Mice as an Animal Model of 
Osteogenesis Imperfecta *Jukka Morko1, Jukka Vääräniemi1, Jussi M Halleen1. 
1Pharmatest Services, Finland

Human Osteogenesis Imperfecta (OI) is a group of genetic disorders that results in 
heterogeneous symptoms ranging from low bone mass and occasional fractures to perinatal 
lethality. Most cases of OI are caused by mutations in type I collagen genes. Accordingly, 
most animal models of OI are gene-modified mice mimicking genetic disorders observed 
in human patients. One model is ‘Amish variant’ mouse with a dominant negative G610C 
mutation in Col1a2 gene. Heterozygous mice (+/G610C) suffer from low bone mineral den-
sity and bone strength. In this study, we characterized the bone phenotype of young adult 
male and female +/G610C mice by high-resolution micro-computed tomography (µCT), 
peripheral quantitative computed tomography (pQCT), bone histomorphometry, and bio-
mechanical testing. At 2 months of age, both male and female +/G610C mice were lighter 
than their wild-type controls. In addition, their tibiae were smaller (B.Ar and Ma.Ar) and 
included smaller amount of trabecular bone (Tb.BV and Tb.BV/TV), thinner trabeculae (Tb.
Th), smaller amount of cortical bone (Ct.BV and Ct.Ar), and impaired mechanical proper-
ties predicted from cortical bone distribution (CSMI and PMI). At 4 months of age, both 
male and female +/G610C mice were still lighter and had smaller tibiae, femora and ver-
tebral bodies (Tt.CSA, Ps.Pm and Ec.Pm). Total and trabecular bone mineral density and 
content (Tt.BMD, Tb.BMD, Tt.BMC and Tb.BMC), Tb.BV, Tb.BV/TV and the number of 
trabeculae (Tb.N) were decreased and mechanical properties predicted from trabecular bone 
distribution (Tb.Pf and SMI) were impaired in the metaphysis of male and female +/G610C 
mice. The reduction in Tt.BMD, Tt.BMC, Tb.BMD and Tb.BMC was observed also in ver-
tebral bodies. In the diaphysis of male and female +/G610C mice, Ct.BV and Ct.Ar were 
still decreased, and CSMI and PMI impaired. However, their cortical bone mineral density 
(Ct.BMD) was increased, leading to increased diaphyseal Tt.BMD most likely due to im-
paired regulation of bone mineralization. As whole-bone mechanical properties, maximum 
load and work-to-fracture were decreased in femoral neck, and post-yield displacement and 
work-to-fracture in tibial diaphysis in both +/G610C genders. Although similar bone phe-
notype was observed in male and female +/G610C mice, OI changes seemed to be more 
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prominent in females in the present cohorts. This study supports the use of young adult male 
and female +/G610C mice as an excellent animal model of mild-to-moderate OI.

Disclosures: Jukka Morko, None

MON-946
NFAM1 Stimulation of Osteoclast Differentiation in Paget’s Disease of Bone 
*Purushoth Ethiraj1, Yuvaraj Sambandam1, Sakamuri Reddy1, Jessica Hathaway-
Schrader2. 1Darby Children’s Research Institute/Pediatrics, Medical University 
of South Carolina, United States, 2Dept. of Oral Health Sciences, College of 
Dental Medicine, Medical University of South Carolina, United States

Paget’s disease of bone (PDB) is a chronic focal skeletal disorder that affects 2-3% of 
the elderly population over 55 years of age. PDB is characterized by excess bone resorption 
by abnormal osteoclasts (OCLs) which contains paramyxoviral nuclear inclusions. We pre-
viously detected measles virus nucleocapsid protein (MVNP) transcripts in OCL progenitor 
cells in PDB. Recently, we showed that MVNP modulates NFAT activating protein with 
ITAM motif 1 (NFAM1) signaling to enhance OCL formation and bone resorption activi-
ty. We also showed that shRNA knock-down of NFAM1 suppresses MVNP induced OCL 
differentiation. Previous studies have shown hypersensitivity of OCL progenitor cells to 
RANKL and vitamin D3 in PDB. Recently, ZNF687 gene mutations are implicated in the 
pathogenesis of PDB. Kindlin-3 signaling is associated with OCL bone resorption activity. 
However, the role of NFAM1 in hypersensitivity and regulation of ZNF687, kindlin-3 ex-
pression in OCL progenitors is unknown. In this study, we identified that NFAM1 signifi-
cantly increased OCL progenitor growth. We further demonstrate that RANKL and vitamin 
D3 enhanced NFAM1 expression in OCL progenitor cells in a dose-dependent manner. We 
examined NFAM1 modulation of osteotropic cytokine/chemokines IL-6, TNF-α, CXCL5 in 
mouse bone marrow-derived OCL precursor cells. Additionally, the effect of shRNA knock-
down of NFAM1 on JNK activity was evaluated in OCL progenitor cells. Furthermore, we 
assessed the functional role of NFAM1 in regulation of ZNF687 and kindlin-3 expression 
in mouse bone marrow-derived OCL precursor cells. Thus, our results suggest that NFAM1 
signaling plays a critical role in pagetic osteoclast formation and bone resorption activity.

Disclosures: Purushoth Ethiraj, None

MON-947
Activin-A induces fewer, but larger, osteoclasts from CD14+ monocytes 
in both healthy controls and fibrodysplasia ossificans progressiva patients 
*TON SCHOENMAKER1, Merve Sariyildiz1, Teun Vries de1, Esmee Botman2, 
Coen Netelenbos2, Marelise Eekhoff2, Dimitra Micha3, Nathalie Bravenboer4. 
1Department of Periodontology, Academic Centre for Dentistry Amsterdam 
(ACTA), University of Amsterdam and Vrije Universiteit, the Netherlands, 
Netherlands, 2Amsterdam UMC, Vrije Universiteit Amsterdam, Department of 
Internal Medicine section Endocrinology, Amsterdam Movement Sciences, the 
Netherlands, Netherlands, 3Amsterdam UMC, Vrije Universiteit Amsterdam, 
Department of Clinical Genetics, Amsterdam Movement Sciences, the 
Netherlands, Netherlands, 4Amsterdam UMC, Vrije Universiteit Amsterdam, 
Department of Clinical Chemistry, the Netherlands, Netherlands

Fibrodysplasia Ossificans Progressiva (FOP) is a genetic disease characterized by het-
erotopic ossification (HO) that occurs in muscle tissue, tendons and ligaments. The disease 
is caused by mutations in the Activin receptor type I (ACVR1) gene resulting in enhanced 
responsiveness to different ligands, especially Activin-A. Binding of this molecule to the 
mutated receptor induces osteogenic differentiation resulting in HO. The bone parameters of 
HO in FOP are comparable to normal skeletal bone suggesting a normal bone metabolism. 
Bone metabolism requires the coupled action of osteoblasts and osteoclasts. Little is known 
about the direct effect of Activin-A on osteoclast formation, both in healthy individuals and 
FOP patients. Therefore, in this study we investigated the effect of Activin-A on osteoclast 
differentiation of CD14+ monocytes from age and gender matched healthy controls and FOP 
patients.We first characterized the monocytic cell populations in blood of both groups by 
FACS analysis. Expression of the mutated receptor was confirmed by allele specific PCR. 
We then investigated the effect of Activin-A on osteoclastogenesis from the monocytes of the 
healthy controls and FOP patients by counting the number of TRAcP positive multinucleated 
cells. Also the expression of different osteoclast related genes was studied using QPCR.No 
difference was found in the percentage of classical, intermediate or non-classical monocytes 
between both groups. Addition of Activin-A to the osteoclastogenesis cultures resulted in 
fewer osteoclasts in both control and FOP cultures. The osteoclasts formed in the presence 
of Activin-A were, however, much larger compared to the cultures without Activin-A. This 
effect was abolished when Activin-A inhibitor Follistatin was added to the cultures con-
taining Activin A. Although the expression of osteoclast specific genes Cathepsin K and 
TRAcP was upregulated, gene expression of osteoclastogenesis related genes M-CSF and 
DC-STAMP was downregulated by Activin-A.Since Activin-A is regarded as an important 
molecule in the pathogenesis of FOP it is important to know its effects on both osteoblasts 
and osteoclasts. Our study shows that Activin-A induces fewer, but larger osteoclasts in 
monocyte cultures independent of the presence of the mutated ACVR1 receptor. Therefore, 

when targeting Activin-A, its effect on bone formation as well as bone resorption should be 
taken into account.

Disclosures: TON SCHOENMAKER, None

MON-948
Sphingomyelin Synthase 2 Mutation Arg50* Causes Autosomal Dominant 
Osteoporosis With “Doughnut” Lesions Of The Skull (OMIM %126550) 
In A Multigenerational American Kindred *Michael P. Whyte1, Angela 
Nenninger1, E. Michael Lewiecki2, William H McAlister3, Gary S. Gottesman4, 
Deborah Wenkert4, John W. Hellstein5, Shengui Duan6, Steven Mumm6. 1Center 
for Metabolic Bone Disease and Molecular Research, Shriners Hospital for 
Children, St. Louis, MO, USA, United States, 2University of New Mexico 
School of Medicine, Albuquerque, NM, USA, United States, 3Mallinckrodt 
Institute of Radiology, Washington University School of Medicine, St. Louis, 
MO, USA, United States, 4Center for Metabolic Bone Disease and Molecular 
Research, Shriners Hospitals for Children-St. Louis, United States, 5University 
of Iowa, Oral Pathology, United States, 6Division of Bone and Mineral Diseases, 
Department of Internal Medicine, Washington University School of Medicine, 
St. Louis, MO, USA, United States

This year, Pekkinen et al. (JCI Insight 2019; 4: e126180) identified six families with 
13 individuals manifesting autosomal dominant osteoporosis and unusual skeletal findings 
caused by heterozygous mutation of SGMS2. SGMS2 encodes plasma membrane-resident 
sphingomyelin synthase 2 (SMS2), which is richly expressed in cortical bone. Four of the 
families carried a nonsense SGMS2 mutation (c.148C>T, p.Arg50*), whereas the remaining 
two families had different missense variants. The Arg50* haploinsufficiency defect caused 
childhood-onset osteoporosis with cranial sclerotic and lytic disease (OMIM %126550: 
Doughnut Lesions of Skull, Familial), whereas the two missense variants were associat-
ed with especially severe manifestations. Over two decades, we ascertained an American 
kindred of Scandinavian heritage manifesting severe osteoporosis and skull lesions. The 
propositus at age 10 months had occipital protrusion and increased cranial digital mark-
ings. By age 4 years, there were multiple vertebral and appendicular fractures. At age 6 
years, transient facial palsy occurred and an ill-defined lytic area with palpable depression 
appeared in his anterior skull. His 30-year-old mother similarly began fracturing at age 2-3 
years. His 59-year-old maternal grandmother had hearing loss attributed to calvarial lesions 
(Figure). She had undergone mandibular biopsy showing a thinned outer cortex with sudden 
transition to large fibrous areas containing even thinner bony trabeculae. Centrally, anoth-
er abrupt transition occurred where most of the lesion became loose fibrous collagen with 
scattered rounded woven bone globules. DXA of affected family members was most notable 
for low spinal BMD that seemed to respond to bisphosphonate treatment. In this kindred, 
we Sanger sequenced SQSTM1 and TNFRSF11A and B to exclude Paget bone disease and 
several other high turnover skeletal disorders. Then, exome sequencing identified SGMS2 
Arg50* as one of 50 candidate defects. To date, we have documented Arg50* in all six affect-
ed individuals studied among four generations with 19 known affected members. Thus, we 
confirm an important role for sphingomyelin synthase 2 in post-natal skeletal development 
and homeostasis.

Disclosures: Michael P. Whyte, None
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MON-949
Genotype-Phenotype Correlation In McCune-Albright Syndrome *Maria 
Zhadina1, Natasha Cherman1, Lori Guthrie1, Beth Brillante1, Pamela Robey1, 
Michael Collins1, Alison Boyce1. 1National Institutes of Health, United States

McCune-Albright Syndrome (MAS) is a rare disorder that manifests with fibrous 
dysplasia of bone (FD), skin macules, and endocrinopathies. MAS is caused by somatic 
activating mutations in GNAS, leading to constitutive Gαs signaling. Mosaic expression 
of mutant Gαs leads to a broad phenotypic spectrum, ranging from trivial monostotic FD 
to severe disease with significant disability. >95% of Gαs mutations occur at the R201 
position. Limited data suggests that the R201H mutation stimulates Gαs signaling more 
strongly than the R201C mutation; however, the relative pathogenicity of the R201C vs H 
mutations is unknown. We sought to determine whether the R201H mutation is associated 
with greater disease severity and activity in patients with FD/MAS.55 patients in an MAS 
natural history study were evaluated. Genomic DNA extracted from bone or other affected 
tissues was genotyped by sequencing or selective PCR amplification. Disease severity and 
activity was retrospectively analyzed. FD burden was quantified using a validated bone scan 
scoring (BSS) system. Bone turnover markers normalized for BSS were used to quantify 
skeletal disease activity.28 (51%) of 55 total patients (mean age 39.7y, 41.8% male) had 
the R201C mutation and 27 (49%) had the R201H mutation. There was no difference in 
the prevalence of craniofacial (p=0.531), axial (p=0.67), or appendicular FD (p=0.531), or 
hypophosphatemia (p=0.809) between the two groups. There was no significant difference in 
BSS (p=0.611) or alkaline phosphatase levels normalized for BSS in pediatric (p=0.107) and 
adult patients (p=0.204). There was no difference in the prevalence of ultrasonographic (US) 
thyroid abnormalities (OR 1.47, p=0.561); however, the R201H mutation was associated 
with a higher prevalence of biochemical hyperthyroidism (OR 4.36, p=0.01). There was no 
difference in the prevalence of US gonadal abnormalities (p=0.379), precocious puberty in 
females (p=0.144), or growth hormone excess (p=0.872) between the groups. The R201H 
mutation was associated with a non-statistically significant higher prevalence of cancer (OR 
3.71, p=0.11).Taken together, these data do not identify a clear difference in clinical severity 
between patients with the R201C or H mutations. However, the slight difference in thyroid 
disease severity and trend for an increase in cancer risk cannot exclude the possibility that 
the lack of difference is a type 2 error that may be overcome by studying more patients.

Disclosures: Maria Zhadina, None

MON-964
Muscle health, postural stability and quality of life in vitamin D insufficient 
healthy women: a cross-sectional comparison of the effects of elevated 
parathyroid levels *Lise Sofie Bislev1, Lene Langgergard Rødbro1, Tanja 
Sikjær1, Lars Rejnmark1. 1Department of Endocrinology and Internal Medicine, 
Aarhus University Hospital, Denmark

Introduction: Independent of plasma 25-hydroxyvitamin D (P-25(OH)D) levels, elevat-
ed parathyroid hormone (PTH) levels may exert adverse effect on muscle health, postural 
stability, and quality of life (QoL). The aim of this study was to investigate a possible patho-
genic role of elevated PTH itself on muscle health, postural stability and QoL in vitamin 
D insufficient, otherwise healthy postmenopausal women.Methods: Using a cross-sectional 
design, we investigated 104 healthy postmenopausal women with low 25-hydroxy-vitamin 
D ( 6.9 pmol/L, N= 52) or normal PTH levels (N= 52). We assessed maximal voluntary 
isometric muscle strength and maximal force production at upper- and lower extremities 
with an adjustable dynamometer chair and postural stability by a dynamometer. Results: 
PTH levels were 8.5 (interquartile range [IQR] 7.5– 9.7) pmol/L in women with SHPT and 
5.3 (4.4–6.3) pmol/L in women with normal PTH (p < 0.001). Plasma phosphate were sig-
nificantly lower in SHPT as compared with women with normal PTH (1.01 +/- 0.14 vs. 
1.09 +/- 0.13 mmol/L; p<0.01). In the total cohort, levels of 25(OH)D were 38 (IQR 31–45) 
nmol/L with no differences between groups. SHPT was associated with impaired muscle 
strength as assessed by both maximum muscle strength and maximum force production at 
knee flexion with the knee fixed at 60 and 90 degrees respectively (pall <0.05). Postural 
stability was impaired at semi-tandem standing (p=0.001).However, the two groups did not 
differ in terms of self-reported physical activity, muscle related symptoms, QoL or lean mus-
cle mass as assessed by DXA. Conclusion: Independently of 25(OH)D levels, mild to mod-
erately elevated PTH levels are associated with adverse effects on maximal muscle strength, 
maximal muscle force production, and postural stability. Why some respond to vitamin D 
insufficiency by elevated PTH and others do not remains unknown. It is intensively debated 
whether 25(OH)D levels above 30 nmol/l are associated with detrimental musculoskeletal 
effects, and an increasing body of evidence report unbeneficial effects of higher dosages of 
vitamin D. Therefore, there may be a need for more refined diagnostics and risk assessment 
of vitamin D insufficiency as assessed solely by 25(OH)D levels. Our results suggest, that 
we include PTH as an independent risk factor in the assessment of adverse effects of low 
25(OH)D levels.

Disclosures: Lise Sofie Bislev, None

MON-965
Sarcopenia Is Widespread In Females With Anorexia Nervosa But Exercise 
Is Not Protective *Anne Drabkin1, Brianne Sutton1, Philip Mehler1, Micol 
Rothman 2, Christine Swanson2. 1Denver Health Medical Center, United States, 
2University of Colorado School of Medicine, United States

Introduction: Sarcopenia, a condition describing the loss of muscle mass, strength and 
function, has been linked to low bone mineral density (BMD), disability, falls and increased 
health care costs in the elderly. Physical activity and exercise are accepted countermeasures 
to this condition. We hypothesized that exercise may also have similar benefits in a popula-
tion of patients with anorexia nervosa. Methods: Females with anorexia nervosa binge-purge 
and restricting subtypes (AN-BP and AN-R, respectively) were admitted to an inpatient eat-
ing disorder stabilization unit where grip strength, gait speed, body composition and BMD 
were evaluated. A detailed exercise history was obtained by the admitting physician. Per 
the European Working Group on Sarcopenia in Older People (EWGSOP), the conditions 
of pre-sarcopenia (PS), sarcopenia (SA) and severe sarcopenia (SS) were defined as the 
presence of low muscle mass (PS), low muscle mass plus lower than expected grip strength 
(SA) and low muscle mass plus low grip strength plus lower than expected gait speed (SS). 
Results: 40 females with anorexia (24 with AN-R and 16 with AN-BP) were, on average, 
30.8 years old, had a BMI of 13.0 kg/m2 and exercised 15.3 hours/week. Types of exercise 
included running, strength training and swimming. 84% of participants demonstrated some 
degree of sarcopenia. 51% had SS, 34% had SA, 0% had PS and 15% had no sarcopenia. 
Average appendicular lean mass (ALM) was 4.87kg/m2 (expected 5.67), average gait speed 
was 0.92m/s (expected 1.0) and grip strength was 13.6kg less than expected for age. Hours 
of weekly exercise did not correlate with the degree of sarcopenia (p=0.69, r=-0.1) or BMD 
Z-scores (spine: p=0.40, r=0.14; femoral neck: p=0.17, r=0.22; total hip: p=0.15, r=0.23) 
but did correlate to ALM in AN-R only (r=0.51, p-0.013). Conclusion: Countless studies 
demosntrate the benefits of exercise on muscle health to attenuate the risk of sarcopenia 
but this is not supported in young females with AN. Although exercise improved ALM in 
patients with AN-R, it did not improve sarcopenia severity in patients with anorexia ner-
vosa. Whether the type of exercise (e.g. weight bearing) affects sarcopenia requires futher 
evaluation. Exercise may further hasten weight loss in patients with AN and is, therefore, 
generally not recommended.

Disclosures: Anne Drabkin, None

MON-966
Vitamin D Supplementation is Detrimental to Muscle Strength Recovery 
in Graves’ Disease Hyperthyroidism. A Randomized Clinical Trial *Diana 
Grove-Laugesen1, Sofie Malmstroem1, Eva Ebbehoj1, Lars Rejnmark1, Per 
Cramon2, Torquil Watt2, Klavs Würgler Hansen3. 1Aarhus University Hospital, 
Denmark, 2Rigshospitalet, Denmark, 3Regional Hospital Silkeborg, Denmark

Vitamin D deficiency may affect the development and course of Graves’ disease (GD). 
Muscle weakness and impaired quality of life (QoL) are shared features of GD and vita-
min D deficiency. We aimed to investigate whether vitamin D supplementation improves 
restoration of muscle performance and thyroid-related QoL in GD.Methods. Using a dou-
ble-blinded design, 86 hyperthyroid patients (86% females) with a first time diagnosis of GD 
were randomized to supplementation with vitamin D3 70 mcg (2800 IU)/day or matching 
placebo as add-on to standard therapy with anti-thyroid drugs (ATD). After three- and nine-
months, we assessed effects on isometric muscle strength (elbow and knee flexion and ex-
tension, grip strength), muscle function, postural stability, body composition (by DXA), and 
QoL (ThyPRO questionnaire). Between-group differences in change were analyzed using 
linear mixed modelling. (The DAGMAR study clinicaltrials.gov #NCT02384668).Results. 
Compared with placebo, nine months of vitamin D3 attenuated muscle strength increment 
in all muscle groups, significant at knee extension 60° where the increase was 24% smaller 
(p=0.04). Moreover, vitamin D3 tended to reduce gain in lean body mass (-24%, p=0.08), fat 
mass (-61%, p=0.21) and body weight (-33%, p=0.09). Vitamin D3 significantly attenuated 
improvements of the Composite QoL scale. Muscle strength and QoL were significantly cor-
related. Vitamin D3 did not affect changes in plasma levels of thyroid hormones or TRAb. In 
the entire group of GD patients, ATD therapy was associated with significant improvements 
of all measures. Muscle strength increased at all muscle groups by 25-40% in (Pall < 0.001) 
and lean body mass by 10% (p<0.001). Furthermore, performance of the repeated chair stand 
test, the time-up-and-go test, postural stability, and QoL improved significantly. In general, 
improvements were most marked during the first three months of ATD, but the recovery 
continued from three to nine months.In conclusion, nine months of vitamin D3 70 mcg/day 
caused unfavorable effects on restoration of muscle strength, which wasn’t attributable to de-
layed recovery of euthyroidism. In contrast, ATD treatment was associated with marked im-
provement in all measures. In newly diagnosed GD, high dose vitamin D3 supplementation 
should not be recommended to improve muscle function, but ATD is of major importance to 
alleviate symptomatology of GD.

Disclosures: Diana Grove-Laugesen, None
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MON-967
Establishing Potential Jump Power Cut-Off Values for Sarcopenia *Namki 
Hong1, Yumie Rhee1, Diane Krueger2, Neil Binkley2, Bjoern Buehring3. 
1Department of Internal Medicine, Severance Hospital, Endocrine Research 
Institute, Yonsei University College of Medicine, Republic of Korea, 2UW 
Osteoporosis Clinical Research Program, University of Wisconsin-Madison, 
United States, 3Rheumazentrum Ruhrgebiet, Ruhr-University-Bochum, Germany

Sarcopenia has been recognized as an important geriatric syndrome with associations 
to falls, fractures, and mortality. Impaired muscle function is part of consensus sarcopenia 
definitions and generally includes usual gait speed and grip strength. However, these func-
tional tests have limitations including ceiling effect and testing force rather than power. Jump 
power (JP) measured on a force plate is an established method to assess muscle function in 
athletes but is increasingly also used in older adults with good reproducibility and safety. 
JP does not have the limitations mentioned above but data are scarce regarding potential 
JP cut-offs for sarcopenia diagnosis. Thus, the purpose of this work is to examine cut-offs 
for weight specific JP which could be used for the definition of sarcopenia in two cohorts; 
a US mainly Caucasian cohort (n= 242; University of Wisconsin-Madison; UW) and an 
age-matched Korean cohort (n= 189; Korean Urban Rural Elderly cohort; KURE) were 
analyzed. JP was measured using same equipment (Leonardo Mechanography, Novotec) 
in both cohorts. Sarcopenia was defined according to EWGSOP2 (definition of confirmed 
sarcopenia). UW and KURE cohorts did not differ in age (79.4 vs. 78.6 year, p=0.163) and 
female prevalence (70.6 vs. 62.4%, p=0.071) but BMI was higher in UW (26.1 vs. 23.5 kg/
m2, p<0.001). UW participants had higher mean JP compared to KURE (21.2 vs. 19.1 W/
kg, p<0.001). Overall, sarcopenia prevalence was 19.3% (21.2% KURE vs. 17.8% UW; 
p=0.375). A 1 W/kg lower JP was associated with elevated odds for sarcopenia (adjusted OR 
1.13, p=0.003) after adjustment for age, sex, height, and ethnicity, with no significant inter-
action for ethnicity (p for interaction=0.386). Cut-offs for different ethnicities and sex were 
determined based on JP corresponding to predicted probability equal to average prevalence 
of sarcopenia in each sex (men 13.4%, women 22.2%) obtained from logistic models (Figure 
1; KURE: 24 W/kg men, 21W/kg women; UW: 20 W/kg men, 17 W/kg women). These 
thresholds yielded good discrimination for sarcopenia in men (KURE: AUC 0.71; UW: AUC 
0.67) and modest performance in women (AUC: KURE 0.56, UW 0.63). In summary, we 
present the first cut-offs of weight corrected jump power for a sarcopenia definition. Our data 
suggests that cut-offs need to be specific to ethnicity and sex. The utility of JP cut-off for 
sarcopenia in research and clinical settings needs further study.

Disclosures: Namki Hong, None

MON-968
Higher pulsatility index is associated with loss of grip strength and gait 
speed over time: the Framingham Heart Study *Shivani Sahni1, Alyssa 
B. Dufour1, Douglas P. Kiel1, Marian T. Hannan1, Paul F. Jacques2, Roger A. 
Fielding2, Emelia J. Benjamin3, Ramachandran S. Vasan3, Joanne M. Murabito3, 
Gary F. Mitchell4, Naomi M. Hamburg5. 1Marcus Institute, Hebrew SeniorLife 
and Harvard Medical School, United States, 2Jean Mayer USDA HNRCA, 
Tufts University School of Nutrition, United States, 3BU School of Medicine 
and Framingham Heart Study, United States, 4Cardiovascular Engineering, Inc., 
United States, 5BU School of Medicine, United States

Impaired vascular function and increased aortic stiffness with aging is associated with 
decreased physical function. Yet, longitudinal studies relating vascular function with muscle 
strength and physical function are lacking. We sought to evaluate whether alterations in 
aortic stiffness and microvascular function relate to muscle dysfunction and loss of physi-

cal function in a large community-based prospective cohort. We examined the longitudinal 
association of measures of brachial artery function [resting flow velocity, baseline diameter, 
hyperemic flow response, flow mediated dilation percent (FMD%), and pulsatility index] 
and aortic stiffness [carotid-femoral pulse wave velocity (CFPWV) and brachial pulse pres-
sure] with annualized percent change in grip strength (Δgrip%) and gait speed (Δgait%) 
over ~11.5 years in 2,369 older adults from the Framingham Offspring Study. Vascular 
measures were collected using high-resolution ultrasound, Doppler and arterial tonometry 
(1998-2001, baseline). CFPWV was inverse transformed prior to analysis. Pulsatility index, 
which reflects the dynamic pulsatile load in the arterial system and is related to central aortic 
stiffness was calculated as [(maximum ? minimum blood flow velocity)/average velocity]. 
In 1999-2005 and at two follow-up examinations (2005-2008 and 2011-2014), grip strength 
from isometric hand dynamometer (maximum of 3 readings per hand, kg) and gait speed on 
a 4-m walk (faster of two trials, m/s) were measured. Multivariable linear regression estimat-
ed the association of vascular measures with Δgrip% and Δgait% [calculated as (follow-up 
measure ? baseline measure)/baseline measure x100, divided by longest available follow-up 
time (y)] in models adjusting for standard cardiovascular disease risk factors (Table). Mean 
age was 61±9y (range 33-88) and mean Δgrip% and Δgait% were -0.73± 2.97% and -0.93 ± 
2.19%, respectively, over a 11.5y follow-up. Associations were similar in men and women. 
In sex-combined analysis, higher pulsatility index at baseline was related with greater loss 
of grip strength over time. Higher hyperemic flow at baseline was related with less of a loss 
in gait speed whereas higher brachial pulse pressure and pulsatility index were related with 
greater loss of gait speed over time. Higher brachial artery pulsatility index and pulse pres-
sure at baseline were related with greater muscle dysfunction and loss of physical function, 
whereas higher microvascular reactivity was related with preservation of function over time. 
This could be partly due to negative impacts on nutrient delivery and consequent effects on 
skeletal muscle anabolic capacity. Our findings are consistent with the possibility that altered 
vascular flow induces microvascular damage in muscle tissue that adversely affects muscle 
function in older adults.

Disclosures: Shivani Sahni, None

MON-969
Markers of Sarcopenia and Incident Mobility Limitation: The Tobago 
Longitudinal Study of Aging *Adam Santanasto1, Iva Miljkovic1, Ryan 
Cvejkus1, Joseph Zmuda1, Victor Wheeler2. 1University of Pittsburgh, United 
States, 2Tobago Health Studies Office, Trinidad and Tobago

“Sarcopenia”, the age-related loss of muscle mass and muscle function, varies by eth-
nicity and has a major impact on health status. However, little is known about sarcopenia 
and its consequences in African-ancestry populations, particularly outside the U.S. Com-
pounding the problem, African-ancestry populations are expected to age rapidly and are at 
high risk of sarcopenia and mobility limitations. Purpose: We quantified changes in markers 
of sarcopenia and their association with incident mobility limitations in a large cohort of 
African-ancestry men on the Caribbean island of Tobago who were initially free of mobility 
limitations (n=1455, age: 56.4±8.8 years, range: 41-86 years, BMI 27.5±4.3). Methods: Grip 
strength was measured with a Jamar dynamometer and appendicular lean mass (ALM) was 
measured with DXA (Hologic QDR 4500) at baseline and after 6.1±0.5 years. Mobility 
limitations were defined as being unable to climb 1-flight of stairs or walk 2-3 blocks. Annu-
alized percent change in Foundation for the National Institutes of Health sarcopenia markers 
of “weakness” [grip strength/BMI (gripBMI)] and “low ALM” [ALM/BMI (almBMI)] were 
examined per 10-year age group. For interpretability, the odds of mobility limitation were 
calculated per standard deviation of absolute changes in almBMI and gripBMI using logistic 
regression. Analyses were adjusted for baseline age, smoking, congestive heart failure, ar-
thritis, diabetes, follow-up time and physical activity (walking for leisure). Results: In men 
in the collapsed age range of 40-74 (n=1405), almBMI declined by -0.86%/yr vs. gripBMI, 
which decline by -1.59%/yr. Among men aged 75+ (n=50), almBMI declined by -0.87%/yr 
vs. gripBMI, which declined by -2.54%/yr. Higher baseline gripBMI was strongly associated 
with lower risk of mobility limitation (OR:0.49; 95%CI: 0.38-0.65) but not change in gripB-
MI (0.81; 0.63-1.05). Higher baseline almBMI (0.61; 0.48-0.78) and less loss of almBMI 
(0.66; 0.52-0.83) were each associated with lower risk of mobility limitation. Conclusions: 
Men of African-ancestry in Tobago have an accelerated loss of grip strength relative to ALM, 
especially after age 75. GripBMI measured at one time was a particularly powerful predictor 
of future mobility limitations in this cohort. Additional research is needed to better define the 
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clinical and physiological factors contributing to mobility limitations among older African 
ancestry men.

Disclosures: Adam Santanasto, None

MON-970
Low Agreement Between DXA-Based Low Skeletal Muscle Mass Indicators 
*Francisco Torres-Naranjo1, Alejandro Gaytán-González2, Roberto Gabriel 
González-Mendoza2, Noé González-Gallegos3, Claudia Martinez-Cordero 4, 
Juan Ricardo López-Taylor5. 1Center of Body Composition and Bone Research., 
Mexico, 2Institute of Applied Sciences for Physical Activity and Sport, 
Department of Human Movement Sciences, Education, Sport, Recreation and 
Dance, University Health Sciences Center, University of Guadalajara., Mexico, 
3Department of Welfare and Sustainable Development, University Center of 
the North, University of Guadalajara, Mexico, 4HRAEB, Mexico, 5Institute 
of Applied Sciences for Physical Activity and Sport, Department of Human 
Movement Sciences, Education, Sport, Recreation and Dance, University Health 
Sciences Center, University of Guadalajara, Mexico

Several operational definitions of sarcopenia have been proposed; most of them include 
low skeletal muscle mass (LSMM). However, criteria of LSMM are based on different in-
dicators and cut-off points, which could partially explain the variation in LSMM prevalence 
reported for some authors, and the lack of consistency in the association of LSMM with 
dynapenia and other outcomes.Due to skeletal muscle mass indicators often uses different 
theoretical construction (e.g., fat-free mass vs. appendicular lean tissue), the indicator could 
significantly affect the definition of LSMM cases, and the agreement of operational defini-
tions beyond the cut-off points. In this work, we analyze the agreement among DXA-based 
indicators of LSMM used in operational definitions of sarcopenia.MethodsA whole-body 
DXA scan (Hologic QDR 4500) was obtained in a Mexican sample (2576 women, 248 men) 
aged >=40 years. We thereafter calculated eight muscle mass indicators: fat-free mass in 
kg (FFM); FFM corrected by height in m2(FFMI); appendicular lean tissue in kg (ALT); 
ALT corrected by body mass index (ALT/BMI); percentage appendicular lean soft tissue in 
relation to body mass (ALSTP); ALST in kg corrected by height in m2(ALST/HT2); ALST 
corrected by BMI (ALST/BMI); residuals obtained from sex-specific linear regression pre-
dicting ALST from height (m) and body fat (kg) in our own sample (ALSTR). LSMM was 
considered as the lowest quintile for all indicators to avoid the effect of using different cut-
off points. We analyzed the LSMM agreement between indicators using Cohen’s and Fleiss’ 
kappa.Results The agreement on most of the indicators was slight to moderate (Cohen’s 
kappa 0.8 (Table 1). The overall agreement between the LSMM indicators was low in men, 
women, or both together (Fleiss kappa = 0.384 [95%CI, 0.368–0.401]; 0.349 [0.344–0.354]; 
0.345 [0.340–0.351], respectively, p <0.001). ConclusionsWe observed low agreement of 
LSMM classification on indicators commonly used in operational definitions of sarcope-
nia. Our findings suggest that discrepancies found between the indicators could explain the 
differences between studies. We recommend that the muscle mass indicators should not be 
considered interchangeable owing to they are not concordant.

Disclosures: Francisco Torres-Naranjo, None

LB MON-973
Free but not total 25hydroxyvitamin D is correlated with calcium absorption 
*Vinod Yalamanchili1, John C Gallagher2, Lynette Smith3. 1Cheyenne Regional 
Medical Center, United States, 2Creighton University School of Medicine , 
United States, 3University of Nebraska Medical Center, United States

Background: 1,25 dihydroxyvitamin D is the hormone that controls intestinal calci-
um absorption, its level decreases when serum 25 hydroxyvitamin D (25OHD) falls below 
<10ng/ml but it is not known if malabsorption of calcium occurs at this level. We were able 
to compare calcium absorption with total and free 25OHD in a large group of young and old 
women before and after vitamin D. Methods: In two 12 month studies, 163 Caucasian, 35 
African American women ages 57-85 years, were randomized to increasing doses of vitamin 
D3 between 400 - 4800 IU/day or placebo. 122 Caucasian, 68 African American women, 
ages 25-45 years, were randomized to doses of vitamin D3 400- 2400 IU/day or placebo. 
Calcium intake was increased to daily total calcium intake of 1000 -1200mg. Inclusion crite-
ria was a screening serum 25OHD level <20ng/ml (Diasorin). Exclusion criteria were condi-
tions known to affect calcium/ vitamin D metabolism. Calcium absorption was measured at 
baseline and 12 months in 283 women using a single isotope method with 100 mg calcium 
and 5 microcuries Ca45. Total serum 25OHD was measured later by Liquid chromatography 
mass spectrophotometry (LCMS. Free 25OHD was measured by Elisa (Future Diagnostics. 
Multiple regression looked at the relationship between calcium absorption, serum 25OHD 
total and Free adjusting for significant covariates age, calcium intake, BMI, baseline absorp-
tion. Results: At baseline mean(SD) baseline serum 25OHD was 15 ng/ml(4.3) (diasorin)
increased to 36 ng/ml(12.3) in older and 31 ng/ml(8) in younger women; there was a sig-
nificant correlation between calcium absorption and Free 25OHD (r 0.18 ,p < 002) but not 
with total 25OHD (r 0.11,p 0.5). After vitamin D supplementation there was an increase 
in Free and total 25OHD but no significant change in calcium absorption. We did not find 
a threshold level for either free or total serum 25OHD with absorption before which we 
attribute to the fact that only 4% had serum 25OHD levels < 10 ng/ml. Conclusions: There 
was a significant correlation between calcium absorption and Free 25OHD but not with total 
25OHD. There was no evidence of a threshold effect for calcium absorption at baseline or 
longitudinally suggesting that the threshold for decreased calcium absorption occurs at low 
serum 25OHD <10ng/ml. The finding that free 25OHD correlates with calcium absorption 
suggests that measurement of free 25OHD may be useful physiologic and clinical test.

Disclosures: Vinod Yalamanchili, None

LB MON-979
Impact Microindentation Assesses Periosteal Bone Matrix Quality in 
Humans *Stamatia Rokidi1, Stéphane Blouin1, Barbara Misof1, Nathalie 
Bravenboer2, Pascale Chavassieux3, Klaus Klaushofer4, Eleftherios P. Paschalis4, 
Socrates E. Papapoulos5, Natasha M. Appelman-Dijkstra5. 1Ludwig Boltzmann 
Institute of Osteology, Austria, 2Leiden University Medical Center , Netherlands, 
3INSERM UMR 1033, Université de Lyon, France, 4 Ludwig Boltzmann Institute 
of Osteology , Austria, 5Leiden University Medical Center, Netherlands

Impact microindentation (IMI) is a Reference Point Indentation technique that mea-
sures tissue-level properties of periosteal cortical bone in humans in vivo. The nature, how-
ever, of the measured properties that can affect bone strength is incompletely understood.In 
the present study we examined bone material properties in iliac crest bone biopsies obtained 
concurrently with measurements of Bone Material Strength index (BMSi) by IMI in 13 pa-
tients with different skeletal disorders and a wide range of BMD, with or without fractures. 
IMI was performed in the mid-shaft of the right tibia with a hand-held microindenter (Os-
teoProbe). Bone mineralization density distributions (BMDD) were obtained by quantitative 
backscattered electron imaging of the whole sample cancellous and cortical bone. Raman 
measurements were obtained right at the outer edge of the cortex, and 5, 50, 100, 500 µm 
inwards. The calculated parameters were: i. The mineral/matrix ratio. ii. Nanoporosity (tis-
sue water). iii. The relative glycosaminoglycan (GAG) content. iv. The relative pyridinoline 
(Pyd) content. v. The maturity/crystallinity of the apatite crystallites.There was no relation-
ship between BMSi values and any of the parameters measuring quantity or quality of bone 
mineral (BMD, BMDD, Raman). On the other hand, a significant inverse correlation be-
tween BMSi and nanoporosity at the mineralized outer cortical edge of the sample (r=-0.72, 
p<0.01) and at 5 μm inwards (r=-0.64, p<0.02) was found. A positive significant correlation 
was also observed between BMSi and Pyd content at the periosteal edge (r=0.70, p<0.01) 
and at 5 μm (r=0.72, p<0.01). These results indicate that nanoporosity and Pyd content at 
the periosteal edge are important determinants of the measured BMSi values. As both high 
porosity at the nano level and low Pyd content of the bone matrix can negatively impact 
bone strength, our findings suggest that low BMSi values are representative of reduced bone 
strength demonstrating also that the technique assesses organic matrix quality.

Disclosures: Stamatia Rokidi, None
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LB MON-980
A Local Microstructure and Mechanical Properties Assessment By Volume 
Reduction of Human Vertebral Trabecular Bone Using HR-pQCT and FEA 
*Alessandro Silva1, Jonas de Carvalho1, Marise Lazaretti-Castro2, Rosa M.R. 
Pereira3. 1University of Sao Paulo, Brazil, 2Federal University of Sao Paulo, 
Brazil, 3Rheumatology Division, Hospital das Clínicas HCFMUSP, Faculdade 
de Medicina da Universidade de Sao Paulo, SP, Brazil, Brazil

Human trabecular bone structures (ex vivo) can be modeled as a linear elastic solid, 
with a heterogeneous and anisotropic structure. The HR-pQCT technique is ideal for the 
characterization of trabecular bone to measure aspects of bone quality in diseases such as 
osteoporosis. In this investigation, twelve human vertebrae were used for the investigation 
of the microstructure and mechanical properties of trabecular bone by FEA. A virtual cube 
sample with 18.5 mm sides was extracted from each vertebrae and four smaller central cubes 
were obtained from it, with a 20% reduction of volume for each cube. The direct mechanics 
approach by FEA was performed (FAIM v6.0, Numerics88 Solutions Ltd.) and mean values 
on three mean directions of loading resulting in: E1 = 294 MPa, E2 = 258 MPa, E3 = 153 
MPa, G23 = 86 MPa, G31 = 103 MPa, G12 = 100 MPa. The Statistical Analysis was ap-
plied showing that E1 values are statically different from E3, and E2 are statically different 
from E3, with E2 equal to E1. This indicates that there are two different mean directions of 
loading on these trabecular bone samples of human vertebrae. The assessment of microstruc-
tural properties showed a tendency to increased connectivity of trabeculae, Conn.D = 1.05, 
which occurs as the reduction of the analyzed subvolumes (100% to 20% or 18.5 mm to 3.7 
mm) followed by an addition of bone volume fraction values BV/TV = 0.25. Those results 
highlight the idea that the microstructure and the mechanical properties are better described 
in local regions, in other words, a local assessment with smaller sample size maintain the 
volume fraction and connectivity improving the prediction of bone strength. The mechanical 
properties are better associated with microstructural information in the subvolume, reducing 
the time of scan and radiation dose, which can generate bone quality parameters for the 
diagnosis of bone diseases and predict the fracture risk of bone structures with higher ac-
curacy.Keywords: human vertebrae, bone quality, mechanical properties, HR-pQCT, FEA.
This work was funded by CAPES and the entire experimental investigation was performed 
at Bone Imaging Lab - BIL (Department of Radiology, McCaig Institute for Bone and Joint 
Health, Faculty of Medicine, University of Calgary, Canada) supervised by Professor Steven 
K. Boyd, Some analysis was finished at Center for Engineering Applied to Health - CEAH. 
(School of Engineering of Sao Carlos, University of Sao Paulo, Brazil)

Disclosures: Alessandro Silva, None

LB MON-983
Glucocorticoids Decrease Longitudinal Bone Growth in Paediatric Kidney 
Transplant Recipients by Stimulating the FGF23/FGFR3 Signalling 
Pathway *Luis Toro1, Angela Delucchi2, Rodrigo Alzamora3, Victor Barrientos3, 
Luis Michea3, Andrea Lazcano4, Veronica Mericq5. 1Hospital Clinico Universidad 
de Chile, Chile, 2Hospital Luis Calvo Mackenna, Chile, 3Facultad de Medicina 
Universidad de Chile, Chile, 4Hospital Roberto del Rio, Chile, 5Institute of 
Maternal and Child Research, Universidad de Chile, Chile

Renal transplantation (RTx) is an effective therapy to improve clinical outcomes in pae-
diatric patients with terminal chronic kidney disease. However, chronic immunosuppression 
with glucocorticoids (GC) reduces bone growth and mineral density. The mechanisms caus-
ing GC-induced growth impairment have not been fully clarified. Fibroblast growth factor 
23 (FGF23) is a peptide hormone that regulates phosphate homeostasis and bone growth. In 
pathological conditions, FGF23 excess or abnormal FGF receptors (FGFR) activity leads to 
bone growth impairment. Experimental data indicates that FGF23 expression is induced by 
chronic GC exposure. Therefore, we hypothesize that GC impairs bone growth by increasing 
FGF23 expression, which has direct effects on bone growth plate. In a post-hoc analysis of 
a multicentric randomized clinical trial of prepubertal RTx children treated with early GC 
withdrawal or chronic GC treatment, we observed that GC withdrawal was associated with 
improvement in longitudinal growth and bone mineral density, and lower plasma FGF23 
levels as compared to chronic GC group. In prepubertal rats, GC-induced bone growth retar-
dation correlated with increased plasma FGF23 and bone FGF23 expression. Additionally, 
GC treatment decreased FGFR1 expression while increased FGFR3 expression in mouse 
tibiae explants. Blockage of FGF23 receptors using a pan-FGFR antagonist (PD173074), 
C-terminal FGF23 (FGF23180-205) which blocks the binding of FGF23 with FGFR-Klotho 
complex or a specific FGFR3 antagonist (P3), prevented GC-induced growth impairment 
in vitro (Figure 1). Finally, local administration of PD173074 into tibiae growth plate of 
GC-treated rats ameliorated cartilage growth impairment. These results show that GC treat-
ment partially reduces longitudinal bone growth via upregulation of FGF23 and FGFR3 
expression, thus suggesting that the FGF23/Klotho/FGFR3 axis at the growth plate could be 
a potential therapeutic target for the management of GC-induced growth impairment in chil-
dren. Acknowledgements: FONDECYT grants 1080166 (A.D.), 11171141 (L.T.), 1151423 
(R.A.), 1130550, 1171869 (L.M.)

Disclosures: Luis Toro, None

LB MON-984
Developing an In Vitro Method to Identify the Biological Effect of Bone 
Marrow on Skeletal Acquisition for Children with Cerebral Palsy *Daniel 
Whitney1, Andrea Alford1. 1University of Michigan, United States

Children with cerebral palsy (CP) are a skeletally vulnerable population. Our recent 
data suggest that CP bone marrow has altered lipid composition and we hypothesize that 
alterations in the marrow microenvironment contribute to suppressed skeletal acquisition. 
The objective of this study was to establish an in vitro system for collection of pediatric 
bone marrow secretomes. Our long-term goal is to determine the impact of the bone marrow 
microenvironment on skeletal acquisition in children with CP.Proximal femur bone marrow 
from a 7-year-old girl with CP and vertebral bone marrow from an 11-year-old girl with 
adolescent idiopathic scoliosis (AIS) were collected during orthopedic surgery. Each single 
cell suspension of bone marrow was split in two; one half was subjected to red blood cell 
(RBC) lysis and mononuclear cell number was determined. RBC+ and RBC- marrow sus-
pensions were cultured at 506, 256, and 106 cells per 75cm2 flask. Secretomes (conditioned 
media) were sampled after 1, 3, and 7 days and stored at -80C in preparation for use as cell 
culture medium for ST2 cells (a murine derived mesenchymal stem cell line). ST2 cells were 
suspended directly in individual secretomes or basal medium (control) and cultured at 2x104 
cells per ml in 12-well plates. After 48 hours, ST2 cell number was determined 6x/condition 
using the MTT assay. For each patient and within each interval of secretome development, 
the relationship between cell density or RBC lysis and OD245 was determined. ANOVA and 
Tukey test were used to identify significant differences compared to control condition.Figure 
1 shows the effects of the CP and AIS secretome on ST2 cell numbers. In general, RBC lysis 
did not affect OD245 values under any conditions tested. There was a cell dose-dependent 
decrease in OD245 for both secretomes after 3 days (Figure 1B and E; p<0.001 and <0.01 vs. 
control in 506 and 256, respectively). This cell-dose dependent effect was less pronounced 
after 7 days of secretome development for CP, but not for AIS.Preliminary results suggest 
that pediatric bone marrow secretome is biologically active and can have a negative effect 
on ST2 cell proliferation. Future research efforts will focus on gathering more patient bone 
marrow samples in order to determine a consensus cell density and duration for in vitro se-
cretome development. This refined protocol will be used to identify effects of bone marrow 
secretome on MSC osteoblast and adipocyte differentiation.
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LB MON-989
In Vivo Role of M1 and M2 Macrophages at Genesis and Progress of 
Periapical Lesion *Raquel Segato1, Carolina Pucinelli2, Lea Silva2, Paulo 
Nelson-Filho2, Lúcia Faccioli3, Carlos Sorgi3. 1School of Dentistry of Ribeirao 
Preto - University of Sao Paulo, Brazil, 2School of Dentistry of Ribeirão Preto 
- University of São Paulo, Brazil, 3Faculdade de Ciências Farmacêuticas de 
Ribeirão Preto, Universidade de São Paulo, Brazil

The purpose of this study was to evaluate the participation of M1 and M2 macrophages 
during the genesis and progression of periapical lesions (PL) induced in mice teeth. One 
hundred and ninety five C57BL/6 mice were divided into control group (healthy teeth, n=75) 
and experimental group (teeth with PL, n=120). After the experimental periods of 2, 7, 14, 
21 and 42 days, all animals were euthanized and specimens submitted to histotechnical pro-
cess to describe the characteristics of the apical and periapical tissues under conventional 
microscopy (Hematoxilin and Eosin - HE). Were performed qRT-PCR for gene analysis 
(Cxcl10, CxCL9, iNos2, Arg1, Ym1, Fizz1 and MRC1) and Luminex® assay for identifica-
tion of M1 and M2 macrophages and identification of different cytokines (GM- CSF, IFN, 
IL-4, IL-13, IL-10, IL-6, IL-1β and TNF-α). Data were analyzed using Graph Pad Prism 5 
(α= 5%). The HE analysis indicated that inflammatory infiltrate and bone resorption became 
progressively more pronounced during the experimental periods. However, at 21 days it is 
noted an attempt to repair, observed after lesion measurement. The lesion size at 21 days was 
lower than at 14 days (p> 0.05). Graphic A represents the medians of the results obtained 
after gene expression analysis. Note that NOS2 has a peak expression at 7 and 14 days 
(main marker of M1 macrophage) and Arginase (marker for M2 polarization) also shows 
higher expression at the same experimental periods. Graphic B represents the medians of the 
results obtained after the protein quantification analysis. From the M1 markers, IFN-γ and 
IL-6 were the most important. It was observed that the lowest IFN-γ values were observed 
at 7 days, while the highest at 14 days (p=0.002). For IL-6, the lowest values were observed 
at 14 days, which was different from the groups at 2 and 21 days (p=0.002). From the M2 
markers, the expression of IL-10 presented the peak at 21 days, being statistically different 
from all other experimental periods (p<0.0001). The PL progressed during the experimen-
tal times, with progressive destruction of the periodontal ligament, cementum and alveolar 
bone. Based on the gene expression and cytokines quantification, it was observed that the 
progression of the PL was dynamical. Both M1 macrophage markers and M2 macrophage 
markers were present at different levels in all experimental periods. Thus, we infer that both 
macrophage subtypes are present at the genesis and during the PL development.

Disclosures: Raquel Segato, None

LB MON-990
Suppression of Heterotopic Ossification in Fibrodysplasia Ossificans 
Progressiva Models by an mTOR Signaling Modulator *Chengzhu Zhao1, 
Makoto Ikeya1. 1Center for iPS Cell Research and Application, Kyoto University, 
Japan

Fibrodysplasia ossificans progressiva (FOP) is a rare disease characterized by progres-
sive heterotopic ossification (HO) of soft tissues. Most people with FOP carry an activating 
mutation in the gene ACVR1, which encodes a type I receptor for bone morphogenetic pro-
teins. A number of studies have revealed drug candidates for FOP, however, the numbers 
of target molecules are still limited. In this study, we established a phenotypic assay-based 
high-throughput screening (HTS) system focused on alkaline phosphatase (ALP), a well-es-
tablished prehypertrophic chondrogenic marker, utilizing a chondrogenic ATDC5 cell line 
that stably expresses FOP-ACVR1. After HTS of approximately 5,000 small-molecule 
compounds, we identified three hit compounds: AZD0530 (also known as saracatinib), 
PD161570, and TAK165 (also known as mubritinib). These compounds suppressed the 
enhanced chondrogenesis of FOP patient-derived induced pluripotent stem cells (FOP-iP-
SCs). We subsequently showed their therapeutic effects on HO in three different in vivo 
models: BMP-7-induced HO model, FOP model mice expressing FOP-ACVR1, and FOP- 
iPSC-based HO model in which ectopic bones derived from FOP patient-derived cells are 
formed in mice. Mechanism-of-action studies indicated that AZD0530 and PD161570 were 
inhibitors of both BMP and TGF-ß signaling. On the other hand, TAK165 was an mTOR 
signaling modulator that indirectly controlled mTOR signaling. Our results indicate a new 
inhibitory mechanism of FOP. Moreover, these hit compounds could contribute to future 
drug repositioning and the mechanistic analysis of mTOR signaling.

Disclosures: Chengzhu Zhao, None

LB MON-998
TGFBR2/Noggin/BMP axis is essential for joint development and 
homeostasis *Tieshi Li1, Fang Fang1, Alessandra Esposito1, Marissa Cruz1, 
Xiaofei Li1, Anna Spagnoli1. 1University of Nebraska Medical Center, United 
States

Noggin is one of the few genes that have been shown to be necessary in joint devel-
opment by inhibiting bone morphogenetic protein (BMP) signaling to maintain interzone 
cells as undifferentiated status. Noggin/BMP axis regulates chondrocyte maturation in adult 
stage. Yet, the regulatory factor(s) that determine Noggin expression in joints as well as 
whether Noggin is also involved in joint homeostasis are undefined well. We have found that 
ablation of TGFβ type 2 receptor (Tgfbr2) in osteo-chondroprogenitor cells led to lack of the 
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interphalangeal joints, abnormal knee defects and decreased Noggin expression in interzone 
in Tgfbr2Prx1KO mouse. Tamoxifen (Tam) induced ablation of Tgfbr2 led to abnormal post-
natal joint development and osteoarthritis (OA) progression in Tgfbr2Prx1CreER/KO mice. 
To determine the TGFβ signaling effects mediated by Noggin in joints development and 
homeostasis, we performed a Noggin rescue experiment in Tgfbr2Prx1KO mice and further 
examined the expression of Noggin in knee joints of mouse of spontaneous OA model (Tg-
fbr2Prx1CreER/KO) and post-traumatic OA model induced via surgery of destabilization of 
the medial meniscus (DMM). Noggin or control protein BSA was encapsulated with Hydro-
phobically modified glycol chitosan nanoparticles and injected to presumptive interzone of 
interphalangeal joints in Tgfbr2Prx1KO mice at E14.5 followed with 2 days ex vivo organ 
culture. We found that controlled release of Noggin partially rescued joint formation indicat-
ed with segmentation of the growth plate Collagen 2 expressing cells, expression of growth 
differentiation factor 5 (GDF5) and cell apoptosis in presumptive interzone. However, Nog-
gin release did not restore the expression of other joint markers like Wnt9a and Jagged. 
In addition, Tam (injection once at P3) induced ablation of Tgfbr2 led to downregulated 
noggin expression in articular cartilage at P6 and Postnatal month 6 (P6M). DMM surgery 
induced downregulated TGFBR2 and Noggin expressions in articular cartilage of loading 
region. These results support the hypothesis that in embryonic stage, being regulated by 
TGFβ signaling, Noggin inhibits interzone cells chondrogenic differentiation leading to their 
apoptosis via inhibiting BMP signaling; in adult stage, still being regulated by TGFβ signal-
ing, Noggin/BMP axis is involved in joint homeostasis via controlling differentiation status 
of chondrocytes in a precise way in articular cartilage. Our findings indicate that TGFBR2/
Noggin/BMP axis is essential for joint development and homeostasis.

Disclosures: Tieshi Li, None

LB MON-999
Effects of carbon monoxide releasing molecule-3 on the expression of matrix 
metalloproteinases in rat condylar chondrocytes induced by interleukin-1β 
*Hui Song1. 1School of Stomatology, Shandong university, China

Temporomandibular joint osteoarthritis is a common disease in oral caused by abra-
sion and degeneration of the temporomandibular cartilage. Studies have shown that carbon 
monoxide releasing molecules have potential therapeutic effects on osteoarthritis. This study 
investigated the effect of CORM-3 on the expression of matrix metalloproteinases in rat 
condylar chondrocytes induced by interleukin-1β.The condylar chondrocytes were isolated 
from the condylar of male Wistar rats aged 3-4 weeks. The morphology of the cultured cells 
were observed by a microscope. Toluidine blue staining were used for chondrocytes identi-
fication. The cytotoxic effects of CORM-3 at different concentration (0, 100, 200, 400, 800 
μM) were checked by cell proliferation assay. Real-time quantitative PCR was used to detect 
the mRNA expression of MMP-3, 9, 13 in each group after stimulation with 0, 5, 10, 20 ng/
ml IL-1β for 24 hours. Based on the results, an inflammatory cell model was established by 
using 10 ng/ml of IL-1β. The mRNA and protein expression of MMP-3, MMP-9 and MMP-
13 in IL-1β-induced condylar chondrocytes in the presence of 200μM CORM-3 was detect-
ed by qRT-PCR and Western Blot assay. Western Blot was used to detect the expression of 
P-JNK, P-P38 and P-ERK in each group after stimulation with 10 ng/ml IL-1β for 5 min, 10 
min and 30 min.The results showed that 200 μM CORM-3 has no cytotoxicity to condylar 
chondrocytes. The expression of MMP-3, MMP-9 and MMP-13 was significantly increased 
by 10ng/ml IL-1β in condylar chondrocytes. 200μM CORM-3 significantly inhibited the 
expression of MMP-3, MMP-9 and MMP-13 in rat condylar chondrocytes induced by IL-1β. 
10 ng/ml IL-1β significantly activated MAPKs signaling pathway. 200 μM CORM-3 signifi-
cantly inhibited the activation of P38 and ERK signaling pathways.In conclusion, CORM-3 
significantly inhibited the expression of MMP-3, MMP-9, MMP-13 in IL-1β-induced con-
dylar chondrocytes by inhibiting P38 and ERK signaling pathways. It provides a therapeutic 
potential for the prevention and treatment of temporomandibular osteoarthritis.

Disclosures: Hui Song, None

LB MON-1006
PTH-induced phosphorylation of the transcriptional coregulator αNAC is 
required for optimal anabolic response *Martin Pellicelli1, René St-Arnaud1. 
1Shriners Hospitals for Children – Canada, Canada

In the nucleus of differentiated osteoblasts, Nascent polypeptide associated complex 
And Coregulator alpha (αNAC) associates with transcription factors such as cJUN to regu-
late the expression of target genes, including Osteocalcin (Bglap) and Lrp6. We have shown 
that PTH induces the phosphorylation of αNAC on serine 99 through a Gαs-PKA dependent 
pathway. This phosphorylation leads to nuclear translocation of αNAC and transcriptional 
activation of target genes. Substitution of residue serine 99 by alanine prevents PTH-medi-
ated αNAC nuclear translocation.To understand the physiological relevance of αNAC-serine 
99 phosphorylation we generated a knock-in mouse strain in which serine 99 was replaced by 
alanine (αNACS99A). Animals with a heterozygous or homozygous mutation for serine 99 
did not present an obvious developmental phenotype compared to control littermates. Anal-
ysis of femurs from six-week-old males using μCT showed a significant decrease in cortical 
thickness in homozygous αNACS99A/S99A animals compared to control littermates. How-
ever, this phenotype was transient and not observed at 12 weeks of age. This suggests that 
αNAC serine 99 phosphorylation is not critical for bone development or homeostasis.We 
next investigated the importance of αNAC-serine 99 phosphorylation for the bone-anabolic 
function of PTH. Four-month-old females were injected with vehicle or 100 μg/kg PTH(1-

34) once daily (intermittent PTH; iPTH), 5 days a week for 4 weeks. MicroCT analysis of 
tibia revealed that the iPTH treatment increased cortical BV/TV and periosteal perimeter in 
wild-type controls. The increase was blunted in heterozygous and homozygous αNACS99A/
S99A animals. We also assessed bone mechanical properties of the femurs using three-point-
bending analysis. iPTH injections significantly increased bone stiffness and load at yield in 
wildtype mice. The biomechanical gain was completely obliterated in bones from mutant 
αNACS99A/S99A mice. Taken together, these results show that post-translational modifi-
cation of residue serine 99 is essential to mediate the full response to iPTH treatment and 
confirm the central role played by αNAC in the bone-anabolic function of PTH.

Disclosures: Martin Pellicelli, None

LB MON-1010
Material Properties of Trans-Iliac bone biopsies, as assessed by 
nanoindentation (NI), in patients with and without Atypical Femur 
Fractures (AFF) on long-term bisphosphonate (BP) Therapy for low bone 
density: A prospective nested case-controlled study *Lanny Griffin1, Cicilia 
Nelson1, Shiging Qiu2, Elizabeth Warner2, Mahalakshmi Honasoge2, Sudhaker 
Rao2. 1California Polytechnic State University (Cal Poly), United States, 2Henry 
Ford Health System, United States

Objective & Background: Atypical femur fractures (AFF) are now a well-established 
complication of long-term BP therapy, but its pathogenesis remains unclear. Severe sup-
pression of bone turnover (SSBT) was initially proposed as a major contributor to AFF, 
yet many patients with SSBT as defined may not develop AFF. Accordingly, we studied 
the material properties of iliac bone biopsy specimens by NI in 34 women (14 with and 
14 without AFF matched for age and race).Methods: NI data were analyzed using a mixed 
model ANOVA (SAS 9.4). The model was fit using either elastic modulus, contact hardness, 
resistance to plastic deformation, elastic work, and plastic work as a function of bone type 
(cortical or trabecular), AFF (Yes or No), and all first order interactions between bone type 
and fracture. Post hoc analysis of the least squared means were analyzed and statistically sig-
nificant differences reported if p<0.05.Results: Cortical bone with AFF has a higher elastic 
modulus (stiffness) than cortical bone without AFF (ECB-AFF=16.18+/-0.12 GPa, ECB-No 
AFF=15.83+/-0.11 GPa p=0.0448). This result suggests that bone with AFF has a higher 
level of mineralization, which implies that it has not been recently remodeled and therefore 
more likely to accumulate microdamage that would contribute to failure. For bone with AFF, 
cortical bone resistance to plastic deformation (strength) was significantly less compared to 
cortical bone without AFF (HCB-AFF=1.83 +/-0.073 GPa, HCB-No AFF =2.15+/-0.067 
GPa p=0.0034). The contact hardness (strength) for cortical bone with AFF was significant-
ly less than cortical bone without AFF (HcCB-AFF=0.56 +/-0.005 GPa, HcCB-No AFF 
=0.59+/-0.005 GPa p<0.0001). The plastic energy (damage) for cortical bone was also great-
er for cortical bone with AFF compared to no AFF (UpCB-AFF=0.86 +/-0.008 nJ, UpCB-No 
AFF =0.82+/-0.007 nJ p=0.05). These results indicate that the structural integrity of the cor-
tical bone is compromised by microdamage, which may contribute to the atypical fracture of 
the bone. Trabecular bone exhibits the opposite trends compared to cortical bone suggesting 
it undergoes remodeling in bone with AFF.Conclusions: For bone that exhibits atypical fe-
mur fractures, the primary damage at the microstructural level appears to be associated with 
microdamage accumulation within the cortical tissue as evidenced by changes in the elastic 
modulus and decreased resistance to plastic deformation. In general, the trabecular bone 
properties do not appear to be as strongly affected by microdamage in subjects with AFF.

Disclosures: Lanny Griffin, None

LB MON-1015
Effects of Daily Palovarotene Versus KTI-2338 Administration on Skeletal 
Development in Wild-Type Mice *Keith Babbs1, Chris Materna1, ffolliott 
Fisher1, Catherine Evans1, Jasbir Seehra1, Jennifer Lachey1. 1Keros Therapeutics, 
United States

Fibrodysplasia ossificans progressiva (FOP) is a debilitating orphan disease resulting in 
heterotopic ossification (HO) of soft tissue, progressive loss of mobility, and early mortality. 
FOP is caused by an activating mutation in the activin receptor-like kinase-2 (ALK2) gene. 
There is currently no cure for FOP and treatments are primarily palliative. Recently, the 
retinoic acid receptor gamma (RAR?) agonist palovarotene entered phase 2 and 3 clinical 
trials as a potential therapy for FOP-induced HO. The mechanism for the palovarotene in 
preventing HO formation is thought to be mediated through an increase in SMAD degrada-
tion; however, there are also other non-SMAD-related, on-target effects of RAR? agonists. 
Evidence has emerged that while palovarotene reduces HO in a mouse model of FOP, it 
also causes synovial joint overgrowth and long bone growth plate ablation in both FOP and 
wild-type juvenile mice. Another approach to prevent HO in FOP is to reduce signaling of 
the overactive receptor ALK2 that drives the HO formation. Keros has developed a novel, 
selective, small-molecule ALK2 inhibitor, KTI-2338. To evaluate whether an ALK2 inhib-
itor also impacts skeletal development, we tested the effects of daily dosing with palovaro-
tene or KTI-2338 in male and female wild-type C57BL/6 mice beginning on postnatal day 
14. Palovarotene was dosed via both IP and PO routes of administration and doses used for 
palovarotene were 0.735 and 1.47 mg/kg, which replicated the previous mouse study, and 
are in the range of the human equivalent doses in current clinical trials. KTI-2338 was PO 
dosed at 2 and 6 mg/kg. These doses, have previously been shown to be effective in reducing 
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HO in a mouse model of FOP and are equivalent to 10 and 30 mg in humans, respectively. 
Our results indicate that compared to vehicle, daily palovarotene reduced body weight gain, 
femoral length, sternal and costal cartilage, and induced overgrowth at the knee joint. These 
findings were present in mice receiving both doses of palovarotene regardless of route of 
administration, recapitulating previous findings. In contrast, these effects were not observed 
in mice that received either dose of KTI-2338. These results indicate that while both palovar-
otene and KTI-2338 reduce HO, selective inhibition of BMP receptor signaling by KTI-2338 
affects only HO and not normal skeletal development.

Disclosures: Keith Babbs, Keros Therapeutics Inc., Grant/Research Support

LB MON-1020
Transcriptional Factor NFATc1 Enriches a Migratory Stem Cell Population 
for Musculoskeletal Enveloping Tissues and the Bone *Ruirui Shi1, Jiangdong 
Ren2, Lizhi He3, Bin Zhou4, Guojin Hou5, Bin Zhou6, Xianpeng Ge7. 1Peking 
University School and Hospital of Stomatology, China, 2First Affiliated Hospital 
of Xinjiang Medical University, China, 3Harvard Medical School, United States, 
4Shanghai Institute of Biochemistry and Cell Biology, China, 5Peking University 
Third Hospital, China, 6Albert Einstein College of Medicine of Yeshiva 
University, United States, 7Department of Molecular, Cell and Cancer Biology, 
University of Massachusetts Medical School, United States

In the musculoskeletal system, stem cells generating musculoskeletal enveloping tis-
sues, such as synovial joints, tendons, periosteum, and muscle fascia, remain poorly under-
stood. Broadly, the lineage correlation between these stem cells and those generating growth 
plate and osteogenic cells inside the bone is also elusive. Here we identify a migratory, per-
iskeletal stem cell population enriched by transcriptional factor NFATc1 (N1-PSC), which 
contributes to the formation of all musculoskeletal enveloping tissues and moves into the 
bone generating partial growth plate and osteogenic cells and strikingly the bone-resorbing 
osteoclast-like cells too. Beyond development, NFATc1 also identifies adult joint and peri-
osteal progenitors in mice and humans. Transcriptome analysis reveals molecular signatures 
of N1-PSC, including numerous genes related to skeletal system development and cell mi-
gration. Functionally, NFATc1 controls the chondrogenesis from N1-PSC through restricting 
COL2A1 gene transcription. Our data support an invasion model of periskeletal stem cell 
patterning and advocate the existence of non-hematopoietic osteoclasts.

Disclosures: Ruirui Shi, None

LB MON-1021
Regulation of bone growth and repair by the retinoic acid signaling pathway 
*Wilder Scott1, Arthur Sampaio1, Michael Underhill1. 1University of British 
Columbia, Canada

Bone development and homeostasis involve the orchestrated action of numerous signals 
to regulate osteoprogenitor expansion and differentiation. Genetic manipulation of compo-
nents of the retinoic acid signaling pathway has been shown to severely impact these pro-
cesses, however, the molecular basis of retinoid function in the skeleton remains unclear. 
Here we show that retinoic acid signaling maintains osteoprogenitors, and this is accom-
plished in part through regulation of Fgf18and Twist2, with Twist2also being induced by 
FGF18. Consistent with this, retinoic acid signaling along with Twist2and Fgf18are elevated 
in the periosteum, a source rich in skeletogenic progenitors. Furthermore, a small molecule 
antagonist to the retinoic acid receptors is sufficient to induce osteoblast differentiation in 
osteoprogenitor-enriched cultures and to promote bone repair in a rodent calvaria defect 
model. Together, these findings define a retinoic acid-regulated network that controls osteo-
progenitor differentiation and suggest that manipulation of this pathway may have therapeu-
tic value for the treatment of diseases and trauma of the skeleton.

Disclosures: Wilder Scott, None

LB MON-1022
The Correlation of Bone Bridge and Low Bone Mineral Density Measured 
by Quantitative Computed Tomography in Patients with Ankylosing 
Spondylitis *So-Yun Lee1, Ran Song1, Hyung-In Yang1, Sang-Hoon Lee1. 
1Division of Rheumatology, Department of Internal Medicine, School of 
Medicine, Kyung Hee University, Republic of Korea

Purpose : We planned this study to know whether the formation of bone bridge correlate 
with low bone mineral densitymeasured by quantitative computed tomography in patients 
with ankylosing spondylitis. Methods : The patient’s BMD and medical records were ana-
lyzed retroactively through chart review. BMD of the lower thoracic and lumbar spine was 
assessed using QCT. Vertebrae from T11 to L4 were scanned in the supine position. For the 
BMD of spinal trabecular bone, thresholds of 120 mg/cm3 for osteopenia and 80 mg/cm3 
for osteoporosis were were suggested by the International Society for Clinical Densitometry 
in 2007 and by the American College of Radiology in 2008. We analyzed the near total or 
total bone bridge on X-rays at the thoracic and lumbar spine (T11-L5 level). R software 
packages was used for statistical analysis. Results : Total 52 AS patients were enrolled : 78% 
male, mean age 47.3 years, mean disease duration 8.2 years, mean ESR 20.6 mm/h, mean 

CRP 0.7 mg/dL, all patients fulfil modified New York criteria. The trabecular BMD of the 
lower thoracic and lumbar spine (T11-L5) ranged from 29.1 to 178.8 mg/cm3 (mean 104.8 
+/- 34.1 mg/cm3), and lumbar spine (L1-L5) ranged from 22.5 to 177.7 mg/cm3 (mean 
102.7 +/- 35.5 mg/cm3) as measured by QCT. The lumbar BMD measurements showed that 
15 (28.8%) had osteoporosis and 19 (36.5%) had osteopenia. Bone bridge formation showed 
negative correlation with BMD. Low BMD was significantly correlated with bone bridge of 
lateral side in vertebral body (p<0.05), but not with bone bridge of anterior side in vertebral 
body. In particular, the correlation was found to be higher in the lumbar spine than the lower 
thoracic spine (p<0.05). Conclusion : The reducing mobility of vertebrae due to bone bridge 
formation affects low BMD in ankylosing spondylitis patients.

Disclosures: So-Yun Lee, None

LB MON-1026
Identification of Gli1-interacting proteins during simvastatin-stimulated 
osteogenic differentiation of bone marrow mesenchymal stem cells *Faming 
Tian1, Bojing Chi1. 1North China University of Science and Technology, China

Simvastatin has been shown to promote osteogenic differentiation of bone marrow mes-
enchymal stem cells (BMSCs). Our study aimed to illuminate the underlying mechanism, 
with a specific focus on the role of Hedgehog signaling in this process. BMSCs cultured with 
or without 10-7 mol/L simvastatin were subjected to evaluation of osteogenic differentiation 
capacity. Osteogenic markers such as type 1 collagen (COL1) and osteocalcin (OCN), as 
well as key molecules of Hedgehog signaling molecules, were examined by western blot 
and real-time PCR. Co-immunoprecipitation and mass spectrometry assays were applied 
to screen for Gli1-interacting proteins. Cyclopamine (Cpn) was used as a Hedgehog signal-
ing inhibitor. Our results indicated that simvastatin increased alkaline phosphatase (ALP) 
activity; mineralization of extracellular matrix; mRNA expression of ALP, COL1, and 
OCN; and expression and nuclear translocation of Gli1. Contrasting effects were observed 
in Cpn-exposed groups, but were partially rescued by simvastatin treatment. Gene Ontol-
ogy and Kyoto Encyclopedia of Genes and Genomes enrichment analyses indicated that 
Gli1 interacting proteins were primarily associated with mitogen-activated protein kinase 
(MAPK) (P=7.04E-04), hippo, insulin, and glucagon signaling. Further, hub genes identi-
fied by protein-protein interaction network analysis included Gli1-interacting proteins such 
as Ppp2r1a, Rac1, Etf1, and XPO1/CRM1. In summary, the current study showed that the 
mechanism by which simvastatin stimulates osteogenic differentiation of BMSCs involves 
activation of Hedgehog signaling, as indicated by interactions with Gli1 and, most notably, 
the MAPK signaling pathway.

Disclosures: Faming Tian, None

LB MON-1032
Sirtuin 6 in preosteoclasts suppresses age- and estrogen deficiency-related 
bone loss by stabilizing estrogen receptor α *Young Jae Moon1, Zhongkai 
Zhang1, Jung Ryul Kim1, Eun Ju Bae2, Byung-Hyun Park3. 1Department of 
Orthopaedic Surgery, Chonbuk National University Medical School, Republic 
of Korea, 2College of Pharmacy, Woosuk University, Republic of Korea, 
3Department of Biochemistry and Molecular Biology, Republic of Korea

Emerging evidence indicates that estrogen receptor (ER) α is an important modulator of 
bone homeostasis, which occurs partly by promoting osteoclast apoptosis. Sirtuin 6 (Sirt6) 
is an anti-aging molecule, and its deficiency in mice results in skeletal malformations asso-
ciated with progeroid features. However, the effects of Sirt6 on ERα function in osteoclasts, 
and thus on aging- or estrogen deficiency-induced bone loss, have not been studied. Here, 
we show that myeloid-specific deletion of Sirt6 under the control of the endogenous Lyz2 
promoter (LysM-Cre) led to decreased ERα protein level and apoptotic cell death in preos-
teoclasts. Consequently, myeloid Sirt6 KO mice showed aggravated cancellous bone loss 
both with aging (20-month-old) and following an ovariectomy compared to wild type lit-
termates. In contrast, Sirt6 transgenic mice were protected from ovariectomy-induced bone 
loss. Furthermore, Sirt6 re-expression in CD11b+BMCs from myeloid Sirt6 KO or old mice 
restored apoptosis and suppressed TRAP-positive cells. However, transduction with adeno-
virus carrying mutant Sirt6 lacking deacetylase activity had no effect on these parameters. 
Mechanistically, Sirt6 deacetylated ERα protein to prevent its proteasomal degradation, in 
which lysine 171 and lysine 299 were critical residues. Sirt6-mediated ERα stabilization 
promoted transcription of Fas ligand in preosteoclasts, resulting in apoptosis of osteoclasts. 
Finally, the level of Sirt6 in human preosteoclasts was correlated positively with bone den-
sity and ERα but negatively with age and serum CTX. Moreover, osteoporotic patients with 
lower BMD, higher CTX, and older age exhibited significantly lower expression of Sirt6, 
ERα, and Fas ligand in their preosteoclasts compared to control subjects. In conclusion, 
our results suggest that deacetylation and upregulation of ERα by Sirt6 in preosteoclasts 
prevent bone loss by inhibiting osteoclast-mediated bone resorption. Activation of Sirt6 in 
preosteoclasts may provide a therapeutic approach to attenuate osteoporosis in older or post-
menopausal patients.

Disclosures: Young Jae Moon, None
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LB MON-1039
miR-100 coordinates TGFβ and Wnt signaling in osteocyte 
mechanotransduction *Neha Dole1, David Monteiro1, Courtney Mazur1, 
Tamara Alliston1, Jason Yang2, Hikaru Miyazaki2. 1University of California San 
Francisco, United States, 2University of California Berkeley, United States

Skeletal responses to loading and unloading are tightly calibrated by mechanosensory 
osteocytes. We and others have shown TGFβ and Wnt signaling to be key in mediating 
mechanotransduction; however, how these distinct molecular networks converge to fine-tune 
osteocyte responses remains elusive. Our previous studies implicated post-transcriptional 
mechanisms in coupling TGFβ and Wnt pathways to mechanical load. Since microRNAs 
(miRs) are known to post-transcriptionally regulate multiple signaling cascades simultane-
ously, we aimed to identify mechanosensitive miRs that integrate TGFβ and Wnt signaling 
in osteocytes. We focused on a candidate, miR-100, that in hematopoietic cells mediates 
crosstalk between TGFβ and Wnt signaling. In MLO-Y4 osteocyte-like cells, we found that 
TGFβ suppresses miR-100 expression, and so we hypothesized that TGFβ modulates Wnt 
signaling through miR-100 in osteocytes in response to mechanical load. To examine the 
mechanosensitive regulation of miR-100, OCY454 osteocytic cells were subjected to fluid 
flow shear stress (FSS, 10 dyne/cm2, 2 hours). FSS induced expression of load respon-
sive genes, namely cyclooxygenase-2 and serpine1 (a downstream target of TGFβ), while 
repressing miR-100. Mechanosensitive regulation of miR-100 was also confirmed in vivo 
using a hindlimb loading model. Right tibiae of 8-week old C57Bl/6 males were subjected 
to one session of load (3.5N, 600 cycles, 1Hz) while the left tibiae were used as non-loaded 
controls. 1 and 24 hours post-load, expression of miR-100 was reduced by 80% and 40%, 
while serpine1 expression was upregulated, thus validating mechanosensitive regulation of 
miR-100 and TGFβ in osteocytes. To determine if miR-100 is required for mechanosensi-
tive regulation of osteocytic Wnt signaling, we used a Wnt/β-catenin responsive luciferase 
reporter (TOPFlash). With inhibition of miR-100 activity, a robust induction in luciferase 
activity was observed. miR-100 inhibition also increased nuclear translocation of total β-cat-
enin and augmented active β-catenin protein levels, all of which are hallmarks of activated 
Wnt signaling, thus suggesting a repressive function of miR-100 in Wnt signaling. Bioinfor-
matic and functional analyses confirmed that inhibition of Wnt signaling by miR-100 results 
from miR-100 repression of Wnt receptors, frizzled (FZD)-4, -5 and -8 in osteocytes. Our 
study highlights a novel mechanism by which miR-100 integrates TGFβ and Wnt signaling 
in osteocytes during mechanical load.

Disclosures: Neha Dole, None

LB MON-1040
Age-related suppression of osteocyte lacuna/canalicular networks, PLR 
gene expression, and pericellular fluid flow *Charles Schurman1, Stefaan 
Verbruggen2, Tamara Alliston3. 1Department of Orthopaedic Surgery, University 
of California San Francisco. University of California Berkeley – University of 
California San Francisco Graduate Program in Bioengineering, United States, 
2Department of Biomedical Engineering, Columbia University, United States, 
3Department of Orthopaedic Surgery, University of California San Francisco, 
United States

Aging bone loses mass, quality, and sensitivity to mechanical load, leading to increased 
bone fragility. Since the osteocyte lacuna-canalicular network (LCN) also deteriorates with 
age, we hypothesized that aging suppresses osteocyte perilacunar/canalicular remodeling 
(PLR), a process that maintains bone quality and the LCN. Using fluorescent confocal mi-
croscopy of DiI-labeled cortical femurs from young and old (4 vs 36 months) C57Bl/6 mice 
(N=6), we confirmed the age-dependent LCN deterioration with a 25% decrease in LCN 
volume (p<0.05) and a 14% increase in canalicular tortuosity (p<0.001). We then examined 
the effect of age on the expression of genes functionally implicated in PLR, using RNA from 
young and old cortical humeri. Consistent with the hypothesis that PLR is suppressed in 
aging bone, MMP13, MMP2, and MMP14 expression was significantly lower in old rela-
tive to young cortical bone. We further hypothesized that this age-related LCN deterioration 
is sufficient to impact the osteocyte response to fluid flow during mechanical loading. To 
quantitatively assess the effect of LCN changes on pericellular fluid flow, FEBio was used 
to model fluid flow around single osteocytes from young and old bone. Briefly, confocal 
image stacks of the fluorescently labeled LCN, generated with ImageJ and MIMICS, were 
transformed into meshes whose edges were offset to approximate the pericellular space. 
The pericellular fluid was represented by an incompressible Newtonian fluid exposed to a 
constant pressure. This model revealed that the loss of canaliculi in old bone reduced the 
fluid flow speed through the LCN by approximately 30% (845 μm/s vs. 251 μm/s) relative 
to young bone. The loss of speed also reduced the maximum shear stress from 36 Pa. in the 
young LCN to 8 Pa. in the old LCN. In conclusion, we found that a decrease in osteocyte ex-
pression of remodeling genes with age was accompanied by a loss of LCN volume, which is 
sufficient to compromise pericellular fluid flow and fluid shear forces on osteocytes in aged 
bone, despite increases in canalicular tortuosity. This work advances the field by detailing an 
age-related suppression of osteocyte-secreted PLR enzymes and an accompanying deterio-
ration of the LCN and diminished fluid dynamics around osteocytes in aged bone. Further 
studies are needed to understand the epistatic relationship between PLR, age, and control of 
pericellular fluid flow including the localized effects of canalicular tortuosity.

Disclosures: Charles Schurman, None

LB MON-1048
Dual Hip DXA. Is it time to change the Official Position of the ISCD? 
*Weiwen Chen1, Zulekha Khan2, Nicholas Pocock3. 1St Vincent’s Hospital , 
Australia, 2St Vincent’s Clinic, Australia, 3St Vincent’s Hospital, Australia

A number of previous studies have examined the utility of bilateral DXA hip bone min-
eral density (BMD) scans1-4. While most studies demonstrate an advantage of bilateral hip 
scanning, the studies have in general been limited by size, or have not included simultaneous 
lumbar spine scans, and dual hip DXA scanning is not the Official position of the ISCD 
in screening for osteoporosis (OP)5. To analyse the utility of dual hip scans in a clinical 
environment, a large retrospective study was performed of DXA BMD of both hips, as well 
as the lumbar spine, in 17,699 individuals assessed at one centre over 10 years. There was 
no significant difference in the population mean femoral neck BMD of the left versus the 
right leg (0.877 vs 0.879 g/cm2; p = 0.07). There were however discrepancies in individuals 
between the hip femoral neck T-scores. A total of 3281 (18.5%) of subjects had absolute 
femoral neck T score differences of >= 0.5 SD, and 283 (1.7%) had absolute femoral neck 
T score differences of >= 1SD. Using multiple regression, the independent predictors of a T 
score difference >= 0.5 SD in the hips, were age, weight and height (p <0.0001 for all three 
parameters)There were 2569 subjects with OP diagnosed (T<= -2.5) using the lumbar spine 
and right femoral neck, compared to 2578 subjects using the lumbar spine and left femo-
ral neck. Using the lumbar spine and both femoral necks identified 2902 individuals with 
osteoporosis. Diagnosis based on use of the lumbar spine and right femoral neck BMD, or 
lumbar spine and left femoral neck BMD, therefore failed to identify 11.5%, or 11.2%, of OP 
subjects respectively. To determine the additional scanning time required 40 subjects were 
assessed prospectively. Performing lumbar spine and dual hip scans, compared to lumbar 
spine and a single hip scan, required an average additional time of only 55 seconds per sub-
ject. Conclusion: The recommendation of best practise for DXA BMD measurements should 
be reviewed to consider lumbar spine and dual hip DXA as standard of care.Wong JC et al. 
Osteoporos Int. 2003 Jun;14(4):339-44. Hyun Jung Hwang, et al. J Korean Med Sci. 2012 
Jun; 27(6): 686–690.Ikegami Set al. J Clin Densitom. 2014 Jan-Mar;17(1):84-90.Afzelius P 
et al. Diagnostics (Basel). 2017 Sep; 7(3): 41http://www.iscd.org/official-positions/2015-is-
cd-official-positions-adult/

Disclosures: Weiwen Chen, Amgen, Speakers’ Bureau

LB MON-1049
Evaluation of the bone mineral density and cortical thickness of proximal 
femur by quantitative computed tomography (QCT) in hemodialysis 
patients *Yosuke Kawano1, Shoichi Ichimura1, Masaichi Hasegawa1, Shoichi 
Kurosaki2, Yoshiki Ieda2. 1Kyorin University, Japan, 2Shirakawa Hospital, Japan

Purpose: Patients on hemodialysis (HD) have a greater increase in hip fractures com-
pared to non-hemodialysis individuals. Furthermore, a mortality following a hip fracture 
in hemodialysis patients is higher than in the general population. Whereas low areal bone 
mineral density (aBMD) by DXA is generally accepted one of risk factors for hip fracture 
in primary osteoporosis, this is not accepted in HD patients. In this study, we evaluated 
volumetric bone mineral density (vBMD), cortical thickness (C. Th) and buckling ratio (BR) 
of the proximal femur using QCT in HD patients.Subjects and Methods: Of the 317 patients 
treated at our hospital’s dialysis center from June 2014 to August 2017, 48 females patients 
with informed consent and QCT measurements were included in the HD group, and the age-
matched control group consisted of 48 postmenopausal women who did not have chronic 
kidney disease. The average age was 65.0 years in the HD group and 62.0 years in the control 
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group. The average period of HD was 6.5 years. The measurement sites of vBMD were the 
cancellous and the cortical bone at the proximal femur (neck, trochanter, intertrochanteric, 
Adams arch, shaft). The C. Th of neck and shaft were measured, and BR also evaluated at 
neck . For the statistical processing, a χ2 -test and t-test were used, and p <0.05 was regarded 
as significant.Results: There were 7 cases of fragile fractures in the HD group and no cases 
in the control group. The number of diabetes was 15 cases in the HD group and 3 cases in the 
control group. The vBMD of cancellous bone at all sites was significantly lower in the HD 
group than in the control group. On the other hand, the vBMD of cortical bone at trochanter 
was significantly higher in the HD group and vBMD at neck also higher, but not significant. 
C. Th at neck and shaft was significantly thinner in the HD group than in the control group. 
And BR at neck in the HD group was significantly higher than in the control group.Conclu-
sion: As a clinical characteristic in this study, there were more fragile fractures and diabetes 
in HD group than in the age-matched control group. vBMD of cancellous bone at proximal 
femoral site in HD patients was decreased than in control group. On the other hand, vBMD 
of cortical bone at proximal femoral site was higher, because the C. Th at the same sites was 
thinner in HD group. In addition, BR at neck was higher and the strength of proximal femur 
biomechanically deteriorated in HD patients.

Disclosures: Yosuke Kawano, None

LB MON-1055
The risk and consequences of vertebral fracture in patients with Ankylosing 
Spondylitis from a linked health database *Milica Ognjenovic1, Warren 
Raymond1, Helen Keen1, David Preen1, Charles Inderjeeth2, Johannes Nossent2. 
1university of Western Australia, Australia, 2University of Western Australia and 
North Metropolitan Health Service, Australia

Objective: Chronic spinal inflammation in Ankylosing spondylitis (AS) predisposes to 
vertebral fractures (VF). As the reported prevalence for VF is highly variable and long-term 
outcome data sparse, we compared VF prevalence, risk and outcome between AS patients 
and controls.Methods: State-wide observational study using linked health data for 2,321 AS 
patients and 22,976 non-exposed controls presenting to hospital throughout 1980-2015. We 
estimated survival by Kaplan-Meier curves, hazard ratios by conditional Cox regression 
and odds ratios by logistic regression.Results: Period prevalence for VF was 9.3% for AS 
patients (60% males, 39+/-19 years at first contact) and 2.5% for controls (p<0.01). The age, 
gender and osteoporosis adjusted risk for VF was nearly tripled for AS patients (HR=2.84; 
95%CI: 2.36, 3.43) with little change over decades. Survival was significantly lower in AS 
patient with VF compared to AS without VF at 5, 10 and 20-years (98% vs 95%, 81% vs 
90%, 43% vs 79%) respectively (p<0.001), and the age, gender and osteoporosis adjust-
ed risk for death was HR=1.57(95%CI: 1.57, 2.64). AS patients with VF lived on average 
4-years shorter (79 vs 83 years, p<0.0001) than controls with VF and were more likely to 
have sustained multiple VF (OR=2.53; 95%CI: 1.49, 4.28; age-gender adjusted).Conclu-
sion: AS patients have triple the risk of VF after correcting for osteoporosis. The long-term 
VF prevalence for AS was nearly 10% with little change in the anti-TNF era. VF significant-
ly reduces survival rates in AS.

Disclosures: Milica Ognjenovic, None

LB MON-1056
Secular Trends and Predictors of Hypovitaminosis D Across the Life 
Coursein Lebanese from a Large Laboratory Database *Randa Saad1, Ghada 
El-Hajj Fuleihan1, Vanessa Akiki2. 1Calcium Metabolism and Osteoporosis 
Program, WHO Collaborating Center for Metabolic Bone Disorders at the 
American University of Beirut-Medical Center, Beirut, Lebanon, Lebanon, 
2Endocrinology division, Internal Medicine department, American University of 
Beirut Medical Center, Lebanon

Purpose: We investigate prevalence, determinants, seasonal changes, and secular trends 
in hypovitaminosis D. We also derive a desirable serum 25hydroxy-vitamin D (25OHD) 
level in adults and elderly through the evaluation of the 25OHD-parathyroid hormone (PTH) 
inverse sigmoidal relationship.Methods: We analyzed data on serum 25OHD levels retrieved 
from a large laboratory database (N=195,184), of a major academic medical center in Leba-
non, from 2009-2016. Cross calibration formulas were used to convert serum 25OHD levels 
to LC-MS/MS measured equivalents.Results: 6% of the total population was from the pedi-
atric age group (mean age 11 +/- 5 years, 57% girls), 69% were adults (44 +/- 13 years, 71% 
women) and 25% were elderly patients (74 +/- 6 years, 58% women). The overall prevalence 
of hypovitaminosis D, 25OHD < 20 ng/ml, in the entire population, was 39%, and it was 
28% for a 25OHD < 15 ng/ml, across all years. Using multivariate analysis, predictors of 
hypovitaminosis D were older age, female sex, winter months, and inpatient status, in pe-
diatrics; and younger age, male sex, winter months, and inpatient status in both adults and 
the elderly. A seasonal effect was evident in all age groups, and levels were highest during 
the Jul-Sep quarter. There was a steady and significant annual increase in serum 25OHD 
levels between 2009-2016 of 0.9 ng/ml/year (95% CI: 0.7, 1.0) in pediatrics, 1.2 ng/ml/
year (95% CI: 1.2, 1.3) in adults and 2.6 ng/ml/year (95% CI:2.6, 2.8) in the elderly. Using 
best fit non-linear regression models, on a subset of adult and elderly patients in whom PTH 
data was available concomitantly with 25OHD (excluding cases with abnormal creatinine 
or calcium-PTH dynamics, N=4,285), PTH plateaued at a serum 25OHD level of 18.6 ng/
ml.Conclusion: A secular increase in serum 25OHD levels is observed in the Lebanese pop-
ulation, but hypovitaminosis D is still highly prevalent. Our data provides basis for a country 
specific recommendations for a desirable 25OHD level above 20 ng/ml in adults and elderly 
Lebanese subjects.

Disclosures: Randa Saad, None

LB MON-1057
Prevalent Radiographic Vertebral Fracture and Abdominal Aortic 
Calcification Together May Improve Prediction of Incident Hip Fracture 
*John Schousboe1, Lisa Langsetmo2, Brent Taylor2, Allyson Kats2, Tien 
Vo2, Kristine Ensrud2, Pawel Szulc3, Joshua Lewis4. 1Park Nicollet Clinic & 
HealthPartners Institute; University of Minnesota, United States, 2University of 
Minnesota, United States, 3INSERM, Univeristy of Lyon, France, 4Edith Cowan 
University, Australia

Background: Prevalent radiographic vertebral fracture (PVFx) and abdominal aortic 
calcification (AAC) have both been associated with incident fractures and are assessed 
on the same lateral spine images, but their association with incident fractures adjusted for 
each other among older men is unknown. Our objective was to estimate the association 
of PVFx and AAC with incident fractures, adjusted for each other, and whether together 
they improve fracture prediction.Methods: Our analytic cohort was 5032 male MrOS study 
attendees (mean [sd] age 73.5 [5.8] years) with baseline lateral spine radiographs on which 
valid assessments for prevalent vertebral fracture (SQ grade 2 or 3) and AAC using the 
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Framingham AAC-24 scale could be done. Incident hip, clinical vertebral, and non-spine 
non-hip fractures were solicited by self-report every 4 months and confirmed by review of 
clinical radiographic reports. We used Cox proportional hazards models to estimate the asso-
ciations of PVFx and AAC (separately and adjusted for each other) with incident fractures. 
Base models included age, femoral neck bone mineral density, prior non-spine fracture, and 
other covariates with a p-value of association <0.1 with the fracture outcome. Discrimina-
tion of those who will from those who will not have an incident fracture with the addition 
of PVFx, AAC, or both to a base model was compared using Harrell’s C statistics.Results: 
Over a mean follow-up time (sd) of 12.4 (5.2) years, 264 men had an incident hip fracture 
and 196 men had an incident clinical vertebral fracture. Over a mean (sd) follow-up of 11.5 
(5.5) years, 875 men had an incident non-spine non-hip fracture. PVFx was associated with 
all fracture outcomes, adjusted for AAC and other covariates (Table). AAC was associated 
with hip fracture but not with other fractures, after adjustment for PVFx and other covariates. 
Harrell’s C was improved using a model with both PVFx and AAC compared to the base 
model (p-value=0.001), compared to a model with PVFx but not AAC (p-value=0.020, or 
compared to a model with AAC but not PVFx (p-value=0.044).Conclusion: PVFx and AAC 
may improve prediction of incident hip fracture among older men, after accounting for age, 
femoral neck BMD, prior non-spine fracture, self-reported falls, and each other. These data 
suggest that it may be useful to use lateral spine images for assessment of AAC in addition 
to PVFx to improve hip fracture risk estimation.

Disclosures: John Schousboe, None

LB MON-1058
Multimorbidity and long-term mortality following a specific fragility 
fracture: Latent class analysis of a nationwide population-based cohort 
*Thach S Tran1, Dana Bliuc2, Louise Hansen3, Bo Abrahamsen4, Joop van den 
Bergh5, John A Eisman6, Tineke van Geel7, Piet Geusens8, Peter Vestergaard9, 
Tuan V Nguyen10, Jacqueline R Center11. 1Osteoporosis and Bone Biology, Garvan 
Institute of Medical Research; Faculty of Medicine, UNSW Sydney Australia, 
Australia, 2Osteoporosis and Bone Biology, Garvan Institute of Medical Research; 
Faculty of Medicine, UNSW Sydney Australia , Australia, 3Danish Center for 
Healthcare Improvements, Department of Business and Management, Aalborg 
University, Aalborg East, Denmark, 4Department of Medicine, Holbæk Hospital, 
Holbæk; Department of Clinical Research, Odense Patient Data Explorative 
Network, University of Southern Denmark, 5000, Odense; Denmark, Denmark, 
5Maastricht University Medical Center, Research school Nutrim, Department of 
Internal Medicine, Subdivision of Rheumatology, Maastricht, The Netherlands; 
VieCuri Medical Centre of Noord-Limburg, Department of Internal Medicine, 
Venlo, The Netherlands, Netherlands, 6Osteoporosis and Bone Biology, and 
Clinical Translation and Advanced Education, Garvan Institute of Medical 
Research; ; Clinical School, St Vincent’s Hospital; Faculty of Medicine, UNSW 
Sydney; School of Medicine Sydney, University of Notre Dame Australia, 
Australia, 7Maastricht University, Research School CAPHRI, Department 
of Family Medicine, Maastricht, The Netherlands, Netherlands, 8Maastricht 
University Medical Center, Research School CAPHRI, Department of Internal 
Medicine, Subdivision of Rheumatology, The Netherlands; University Hasselt, 
Biomedical Research Institute, Hasselt, Belgium, Netherlands, 9Department 
of Clinical Medicine, Aalborg University, Aalborg, Denmark; Department of 
Endocrinology, Aalborg University Hospital, Aalborg, Denmark; Steno Diabetes 
Center North Jutland, Denmark, 10Osteoporosis and Bone Biology, Garvan 
Institute of Medical Research, Sydney Australia; Faculty of Medicine, UNSW 
Sydney Australia; School of Biomedical Engineering, University of Technology 
Sydney, Australia, Australia, 11Osteoporosis and Bone Biology, Garvan Institute 
of Medical Research, Sydney Australia; Clinical School, St Vincent’s Hospital, 
Sydney, Australia ; Faculty of Medicine, UNSW Sydney Australia, Australia

Elderly people with fractures often have multiple comorbidities but little is known about 
the multimorbidity pattern and how this might affect mortality post fracture. We sought to 
determine the patterns and impact of multimorbidity on mortality following fractures with 
increased mortality risk (proximal) versus fractures without increased mortality risk (distal).
This nationwide Danish population-based study included all individuals aged 50+ years who 
sustained an incident fragility fracture 2001-2014. High-trauma fractures or individuals with 
prior fracture were excluded. Morbidities included 33 unique medical conditions of Charl-
son or Elixhauser comorbidity index within 5 years. Latent class analysis was used to iden-
tify patterns of multimorbidity, and the corrected Dxy index to quantify their discrimination 
ability on mortality following specific fractures.During a median of 6.5 years of follow up 
(IQR: 3.0, 10.7), 95,372 men with a fragility fracture (age at fracture: 72 ± 11) and 212,498 
women (75 ± 11) sustained 41,017 and 81,727 deaths, respectively. Almost 75% of men and 
60% of women had ≥1 comorbidity. Fracture as a group and specific fracture types shared 
similar distinct multimorbidity classes: (1) low multimorbidity (6.4% men, 65.6% women), 
(2) cardiovascular diseases (24%, 23%), (3) diabetes/vascular diseases (5.6%, 3.8%), (4) 
rheumatologic diseases (5.1%, 3.2%), and (5) cancer (5.0%, 4.4%) (Figure). However, distal 
fractures had a high proportion of low multimorbidity than proximal fractures (72% in hand 
vs. 48% in hip fractures). Mortality risk in patients with the higher morbidity classes (classes 
2-5) was 1.5-to-3-fold greater than low multimorbidity (class 1). However, this pattern was 
less obvious among proximal fracture patients (e.g. hip, femur, pelvis and vertebrae) than 
distal fractures (e.g. forearm, hand or foot). The impact of multimorbidity on prediction of 
mortality was also worse for proximal (Dxy index 0.55 and 0.60).Comorbidities at fracture 
time clustered into 5 distinct patterns in which the higher multimorbidity classes were asso-
ciated with increased mortality risk. Despite higher multimorbidity observed for proximal 
fractures, the impact of multimorbidity on mortality was greater for distal fractures. This 
study highlights the need for more comprehensive approaches in fracture patients with mul-
timorbidity to individualise patient care.
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LB MON-1059
Trajectories to subsequent admissions and mortality following a specific 
fragility fracture: A nationwide population-based follow-up study *Thach S 
Tran1, Dana Bliuc1, Seán O’Donoghue2, Louise Hansen3, Bo Abrahamsen4, Joop 
van den Bergh5, Tineke van Geel6, Piet Geusens7, Peter Vestergaard8, Tuan V 
Nguyen9, Jacqueline R Center10. 1Bone Biology Division, Garvan Institute of 
Medical Research; Faculty of Medicine, UNSW Sydney, Australia, 2Genomics 
and Epigenetics Division, Garvan Institute of Medical Research; Data61, 
Commonwealth Scientific and Industrial Research Organisation (CSIRO); 
School of Biotechnology and Biomolecular Sciences, UNSW Sydney, Australia, 
3Danish Center for Healthcare Improvements, Department of Business and 
Management, Aalborg University, Denmark, 4Department of Medicine, Holbæk 
Hospital, Holbæk; Department of Clinical Research, Odense Patient Data 
Explorative Network, University of Southern Denmark, 5000, Odense, Denmark, 
5Maastricht University Medical Center, Research school Nutrim, Department 
of Internal Medicine, Subdivision of Rheumatology, Maastricht; VieCuri 
Medical Centre of Noord-Limburg, Department of Internal Medicine, Venlo, 
Netherlands, 6Maastricht University, Research School CAPHRI, Department 
of Family Medicine, Netherlands, 7Maastricht University Medical Center, 
Research School CAPHRI, Department of Internal Medicine, Subdivision of 
Rheumatology, The Netherlands; University Hasselt, Biomedical Research 
Institute, Hasselt, Belgium, Netherlands, 8Department of Clinical Medicine, 
Aalborg University; Department of Endocrinology, Aalborg University Hospital; 
Steno Diabetes Center North Jutland , Denmark, 9Osteoporosis and Bone 
Biology, Garvan Institute of Medical Research; 8Faculty of Medicine, UNSW; 
School of Biomedical Engineering, University of Technology Sydney, Australia, 
10Osteoporosis and Bone Biology, Garvan Institute of Medical Research; Clinical 
School, St Vincent’s Hospital; Faculty of Medicine, UNSW Sydney, Australia

There is increasing evidence that all proximal and not just hip fractures are associated 
with increased mortality risk. However, the cause of this increased mortality is unknown. 
We sought to determine the post-fracture trajectories of subsequent hospital admissions and 
mortality to develop an understanding of why patients with non-hip fractures die premature-
ly.This nationwide Danish population-based study included all individuals aged 50+ years 
who sustained an incident fragility fracture between 2001 and 2014. High-trauma fractures 
or individuals with fracture prior to 2001 were excluded. Fracture patients were matched 1:4 
by sex, age and comorbidity status with non-fracture subjects alive at the time of fracture. 
Morbidities included 33 unique medical conditions of the Charlson or Elixhauser comor-
bidity index. We modelled the contribution of specific fractures on the risk of subsequent 
admissions or death within the following 2 years. These models are visualised for 2 represen-
tative proximal and distal fracture types, humers and hand, respectively (Figure).There were 
95,372 men with fracture (age at fracture: 72± 11) and 212,498 women (75± 11) followed by 
19,519 and 30,677 deaths, respectively during 163,482 and 384,995 person-years of follow 
up. The trajectories to admissions and mortality following individual proximal fractures (e.g. 
humerus, vertebrae, rib, femur) differed from distal fractures (e.g. hand, forearm or foot). 
Proximal, but not distal fracture subjects had greater risk of any admission within 2 years 
compared with their non-fracture counterparts.Humerus fractures, with or without major 
comorbidities, were more likely (red bands in Figure) to be admitted for any major hospi-
talisation than their non-fracture counterparts. Moreover, there was an increased mortality 
risk for humerus fractures with or without major hospitalisation. By contrast, there was a 
similar risk (gray bands in Figure) of hospital admissions between hand fractures and con-
trols. Indeed mortality risk was reduced (blue bands in Figure) for hand fractures compared 
with non-fracture controls.This study has not only confirmed the increased mortality post 

proximal fractures but has demonstrated a novel trajectory of increased major hospitalisa-
tions post proximal but not distal fracture that contributes to this increased mortality. These 
findings give an insight as to why proximal fracture subjects may die prematurely that could 
lead to specific avenues for intervention.

Disclosures: Thach S Tran, None

LB MON-1060
Data mining approaches in the assessment of urinary and blood 
concentrations of chemical elements in the North American population and 
their association to bone mineral density loss. *Joao Paulo Ximenez1, Ariane 
Zamarioli1, Fernando Barbosa Jr1. 1University of Sao Paulo, Brazil

BACKGROUND AND AIM: Osteoporosis and its consequence of fragility fracture 
represent a major public health problem not only in developed countries but also in devel-
oping countries. Human exposure to heavy metals has received considerable attention over 
the last decades. However, little is known about the influence of co-exposure to multiple 
heavy metals on bone density in the US population. Therefore, the present study was con-
ducted with the aim to examine association between the exposure to metals and bone min-
eral density loss. METHODS: In this study, concentrations of 20 chemical elements (blood 
and urine samples) were selected from 3 cycles (2005-2006, 2007-2008 and 2009-2010) 
NHANES (National Health and Nutrition Examination Survey), in which patients (n=4218) 
aged 20–85 years and their data were analyzed by advanced data mining techniques. First, 
osteoporosis was defined in survey participants having bone mineral density (BMD) values 
below 0.6 g/cm2, osteopenia having values between 0.6 g/cm2 and 0.8 g/cm2 and normal 
bone mineral density having values higher than 0.8 g/cm2. Then, we employ a filter wrapper 
method built around the random forest classification algorithm to evaluate individually each 
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feature of the feature set and determine their relative importance on BMD. After removing 
the irrelevant features, we trained a Random Forest algorithm to analyze the importance of 
the remaining variables. To evaluate the performance of the classification model, we used 
10 k-fold cross-validation. RESULTS: The most important variable identified by the method 
was age (58.91 Mean Importance), following gender (22.17 Mean Importance) and race 
(17.18 Mean Importance). Regarding the chemical elements, the most important variable 
was urinary Arsenic (11.35 Mean Importance), urinary Cadmium (10.77, Mean Importance), 
urinary Dimethylarsinic acid (10.45, Mean Importance) and blood lead (9.04, Mean Impor-
tance). In summary, the method selected 18 variables (including categorical and chemical 
elements variables) as relevant. We created a training subset formed by the five important 
variables (age, sex, race, As, Cd) and the random forest algorithm classified 66% of the sam-
ples correctly with 79% of sensitivity and 99% of specificity. CONCLUSION: In summary, 
our study suggests that a coexposure to chemical elements is associated with bone mineral 
density loss and urinary Arsenic is a major element contributor to such effects followed by 
urinary Cadmium.

Disclosures: Joao Paulo Ximenez, None

LB MON-1061
Targeting women with severe microstructural deterioration for treatment is 
cost effective *Danny Liew1, Roland Chapurlat2, Ego Seeman3. 1School of Public 
Health and Preventive Medicine, Monash University, Australia, 2INSERM 
UMR1033 and Université de Lyon, France, 3Departments of Endocrinology and 
Medicine, Austin Health, The University of Melbourne, Australia

Most postmenopausal women in the community have osteopenia or ‘normal’ bone min-
eral density (BMD). While fracture risk is lower than in women with osteoporosis, these 
women are not free of bone fragility, Indeed, they are the source of >70% of the popula-
tion burden of fractures and yet remain, by definition, unidentified using the BMD T-score 
threshold of – 2.5 SD for ‘osteoporosis’. As microstructural deterioration increases bone 
fragility disproportionate to the bone loss producing it and the modest deficits in BMD in 
women with osteopenia/normal BMD, we undertook a modelled health economic evaluation 
to compare the outcomes and costs of using the Structural Fragility Score (SFS) obtained by 
high resolution peripheral quantitative tomography (HRpQCT) to target women aged over 
70 years with osteopenia versus current standard care. The cost of SFS was assumed to be 
AUD $300 per person using HRpQCT. Markov and life table modelling were adopted to 
predict outcomes over a five-year time horizon, with a 5% annual discount rate applied to 
future health benefits and costs. Data regarding the efficacy and costs of therapy, fractures 
and health-related quality of life (utility) measures were obtained from published sourc-
es. The output of interest was the incremental cost-effectiveness ratio in terms of net costs 
per quality-adjusted life year (QALY) saved and per year of life saved. Data inputs for the 
preliminary modelled economic evaluation were based on the prevalence of osteopenia in 
women to be screened, sensitivity and specificty of SFS for osteopenia, assumed efficacy 
of treatment and costs of deriving the SFS and generic bisphosphonate. We acquired distal 
radial images using HRpQCTin 2100 postmenopausal French women, mean age 67 (range 
42-96) followed during 2 and 4 years, and 561 followed 8 years. Women with osteopenia/
normal BMD were the source of ~80% of fractures. Women ≥70 years, 29.2% of the cohort, 
accounted for 39.2 to 61.5% of fractures. Fracture incidence was 2-3 times higher in women 
with SFS ≥70 than 70 with severe microstructure deterioration is likely to be cost-effective.

Disclosures: Danny Liew, None

LB MON-1066
Acute Effects of Dietary or Supplemental Calcium on serum CTX levels in 
Post-Menopausal Women With High or Low Viceral Fat Levels. *Deepti 
Sharma1, Paul Anderson1, Peter Clifton1, Howard Morris1. 1University of South 
Australia, Australia

Obesity has been shown to be associated with low bone mass and fractures which is 
associated with reduced bone turnover and altered calcium metabolism. The mechanism for 
which higher visceral adipose tissue (VAT) has on bone metabolism in healthy post-meno-
pausal women is however not clear. In particular, it is not clear if the recommended cal-
cium supplementation is as effective in reducing bone resorption in women with higher 
VAT levels. To assess the acute effects of dietary calcium and a calcium supplement on 
bone resorption (C-telopeptide of type 1 collagen, CTX-1) in women with varying body 
mass index (BMI) and VAT levels, 77 postmenopausal women were recruited to a calcium 
treatment trial. All participants underwent measures for body weight, height, whole-body 
bone mineral density, total fat, lean mass, abdominal fat, and visceral adipose tissue levels. 
Each week participants received one of three supplements in a randomized order over three 
sessions: milk (1000 mg Ca, 210 cal), calcium carbonate in water (1000 mg Ca), and fruit 
juice (no Ca, 210 cal). At each session, blood samples were collected at 0, 30min, 1, 2, 3, 4, 
and 5 hours-post treatment. Blood specimens were analyzed for CTX-1, Ca, Phos, and total 
ALP. Institutional Human Ethics approval was obtained. Participants as baseline had a mean 
age of 65.6+/-4.5, BMI range of 18.5 - 53.9 kg/m2 and a VAT range of 86 - 3200g. VAT and 
trunk fat mass inversely correlated with CTX-1 levels (r=-0.36, p=0.002; r=-0.3, p=0.008) 
at baseline. Both the level ans rate of CTX-1 suppression with milk and Ca carbonate was 
greater than with levels with fruit juice consumption. However, milk treatment caused a rap-
id CTX supression response with the maximal suppression at 2h-post consumption. Whereas 
Ca carbonate treatment caused a maximal suppression of CTX levels at 4h which remained 

low at 5h-post treatment. Importantly, the highest suppression in CTX was observed in wom-
en with the lowest VAT tertile for milk and Ca carbonate consumption (P<0.01). While all 
participant responded to Ca treatment, women with higher VAT demonstrated the lowest re-
sponse to both milk and Ca carbonate supplements, either because baseline bone resorption 
levels were significantly lower and/or because of a reduced response to 1000mg of calcium 
supplementation. These data suggest a review of the efficacy and guidelines for calcium 
supplementations for obese women may be required.

Disclosures: Deepti Sharma, None

LB MON-1067
Role of Progranulin in Lactation-Induced Bone Loss *Liping Wang1, Robert 
Nissenson1. 1San Francisco VA Medical Center, United States

Lactation is characterized by dramatic bone loss, which is due to accelerated bone re-
sorption and suppressed bone formation. A striking feature of lactational bone loss is that 
the lost bone is rapidly recovered after weaning. However, the mechanisms underlying the 
changes in bone mass during lactation and weaning are not fully understood. Progranulin 
(PGRN) is best known as a glial protein whose deficiency leads to the most common in-
herited form of frontotemporal dementia. We previously demonstrated that loss of PGRN 
prevented bone loss in female mice induced by aging and ovariectomy while it had no effect 
on male bones during aging. Strikingly, loss of PGRN increased bone formation in female 
PGRN knockout (KO) mice and inhibited bone resorption independent of sex. The physio-
logical context in which PGRN inhibits bone formation in female mice is unclear. We hy-
pothesized that PGRN regulates skeletal homeostasis during lactation and weaning. To test 
this hypothesis, 4 month old female KO and littermate wild type (WT) mice were exposed 
to males and an in vivo µCT scan was performed at the fifth lumbar (L5) vertebral bone at 
the beginning of pregnancy (Pr), 2 weeks (wks) post-lactation (Lac), and 2 wks post-wean-
ing, respectively. Two weeks of lactation led to a 40% (p<0.0001) reduction in the L5 bone 
fractional volume (BV/TV) in WT mice, compared to their BV/TV at pregnancy (Pr vs. Lac, 
0.23+/-0.02 vs. 0.137+/-0.01). In contrast, lactation decreased the L5 BV/TV by only 23.1% 
(p<0.0001) in KO mice (Pr vs. Lac, 0.281+/-0.03 vs. 0.216+/-0.02). The bone loss was asso-
ciated with a decreased trabecular number (Tb. N)(% decrease in WT vs. KO: 17.7 vs. 5.3), 
a decreased trabecular thickness (Tb.Th) (% decrease in WT vs. KO: 21.4 vs. 16.1), and an 
increased trabecular separation (% increase in WT vs. KO: 18.5 vs. 3.2). Weaning resulted 
in recovery of the bone lost during lactation. Compared to the BV/TV at Lac, weaning led 
to a 27.7% (p<0.01) increase in BV/TV and a 22.7 % (p<0.0001) increase in Tb.Th in WT 
and an 18.5 % (p<0.01) increase in BV/TV and a 21.3 % (p<0.0001) increase in Tb.Th in 
KO mice. Surprisingly, Tb.N gradually decreased in both WT and KO mice throughout Lac 
and weaning and, by the end of the experiment, there had been a 23% (p<0.05) decrease in 
WT and a 18.4% (p<0.05) decrease in KO mice. Our results demonstrate that loss of PGRN 
significantly attenuates the lactation induced bone loss but does not significantly affect the 
recovery of bone post-weaning.

Disclosures: Liping Wang, None

LB MON-1073
Effect of Denosumab compared with Bisphosphonate on fracture-healing in 
Japanese patients with fragility intertrochanteric fracture *Shusuke Ota1, 
Yoshiaki Tsuboi1, Atsushi Inada1, Hiroki Yonezu2, Jiro Kato3. 1Department of 
Orthopaedic Surgery, Nagoya City West Medical Center, Japan, 2Department of 
Orthopaedic Surgery, Nagoya City East Medical Center, Japan, 3Department of 
Orthopaedic Surgery, Kasugai Municipal Hospital, Japan

Background:Denosumab (DMB), a human monoclonal antibody to receptor activator 
of nuclear factor kappa B ligand, are widely used for treatment of osteoporosis. DMB in-
creases bone mineral density (BMD) by inhibition of bone resorption. However, the effect 
of DMB on fracture-healing is not defined.OBJECTIVE:The aim of this study was to inves-
tigate the effect of postoperative DMB administration on fracture-healing compared with 
bisphosphonate (BP) in geriatric patients with intertrochanteric hip fracture.METHODS:We 
retrospectively enrolled 52 Japanese patients with osteoporotic intertrochanteric hip fracture 
between 2014 and 2017. DMB group included patients who initiated subcutaneous DMB 
(60mg/every 6 months) within 2 weeks after surgery. BP group were patients who treated 
monthly BP (100mg of intravenous ibandronate, 75mg of oral risedronate or 50mg of oral 
minodronate) within 2 weeks after surgery. We managed the drug administration until time 
to the fracture had healed. Demographics, morbidities, Jensen type of fracture, BMD and 
bone turnover markers (BTM; serum intact type I procollagen N-propeptide (P1NP), se-
rum undercaroxylated osteocalcin (ucOC) and serum tartrate-resistant acid phosphatase-5b 
(TRACP5b)) before treatment of the medication, time-to-union, and radiological evaluation 
(bridging callus and cortical continuity) were compared between the groups. Fracture-heal-
ing was defined as the presence of the radiological evaluations in anteroposterior and lateral 
view.RESULTS: There were 26 patients in DMB group (3 males and 23 females; mean age, 
82.7+/-8.0 years), and 26 patients in BP group (4 males and 22 females; mean age, 85.8+/-
7.3 years). Demographics, morbidities, Jensen type, BMD and BTM were not significant 
difference between the groups. The time-to-union was significantly faster in DMB group 
than in BP group (DMB; 234.3+/-71.2, BP; 312.7+/-167.1 days, P<0.05). The bridging cal-
lus formation were significantly increased in DMB group (DMB; 23 cases, BP; 17 cases, 
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P<0.05).CONCLUSION:Postoperative DMB administration appears to be better effect on 
fracture-healing in patients with fragility intertrochanteric fracture than BP treatment.

Disclosures: Shusuke Ota, None

LB MON-1076
Adipose-derived stem cells: differetiation to parathoid hormone secreting 
cells *Eun Heui Kim1, Yun Kyung Jeon1, Sang Soo Kim1, Wook Yi1. 1Department 
of Internal Medicine and Biomedical Research Institute, Pusan National 
University Hospital, Busan, Republic of Korea, Republic of Korea

Hypocalcemia induced by hypoparathyroidism causes various clinical symptoms from 
mild to life-threatening bronchospasm, seizure and heart failure. Recent studies have shown 
that parathyroid gland differentiation occurs in embryonic stem cells, thymic epithelial cell 
and tonsil derived stem cell. We tried to differentiate parathyroid glands from adipose-de-
rived stem cells (ADSC).MethodsADSC were isolated from abdominal subcutaneous adi-
pose tissues obtained by plastic surgery on three male donors aged 40 years. For parathy-
roid-like cells differentiation, ADSCs were incubated in MEM α medium supplemented with 
100ng/mL activin A (PeproTech, Inc., Texas, USA) and 100ng/mL soluble sonic hedgehog 
(shh, PeproTech) for 7-21days. As parathyroid differentiation markers, PTH, GCM-2, and 
CCL21 were detected by real-time polymerase chain reaction (PCR).ResultsThe cells had 
changed from the flat, vacuolated morphology to secretory parathyroid gland-like nodules 
on day 21 after differentiation. On the 7th day, parathyroid differentiation markers, PTH, 
GCM-2, and CCL21 were highest level (9.58-fold, 8.97-fold, 3.33-fold vs. control) and then 
decreased. On the 21th day, PTH, GCM-2, and CCL21 of control had increased but, been 
lower than those of differentiated cells (0.59, 0.36, 0.36 vs. differentiated cells).Discussio-
nAdipose-derived stem cells are clinically useful that show rapid differentiation, and could 
be obtained less invasively like liposuction as cosmetic surgery. Adipose-derived stem cells 
may be used as a basic template for native PTH production.

Disclosures: Eun Heui Kim, None

LB MON-1079
Local administration of IL-1Ra as a strategy to enhance long bone healing 
*William Lackington1, Maria Antonia Gomez1, Maria Hildebrand1, Mauro Alini1, 
Stephan Zeiter1, Keith Thompson1. 1AO Research Institute Davos, Switzerland

Despite the intrinsic healing capacity of bone, 5-20% of fracture patients suffer from 
delayed healing or non-union. Recently, defective immunoregulation has been suggested as 
a potential cause of delayed bone healing. Therefore, local administration of immunoregula-
tory factors, such as IL-1 receptor antagonist (IL-1Ra), may enhance bone healing. However, 
its therapeutic efficacy in long bone fractures, and its optimal time-course of administration, 
awaits clarification. The aims of this study were to identify a suitable inflammatory endo-
chondral bone healing model, to characterize IL-1β:IL-1Ra responses within this model, 
and to develop a biomaterial-based platform to delivery of IL-1Ra to the fracture site. A 2 
mm femoral osteotomy was created in skeletally mature (20-24 wk-old) female Fischer 344 
rats and was either stabilized with an external fixator (RatExFix, RISystem), or internally 
fixated with either a 2 mm-thick or 1.25 mm-thick PEEK plate (RatFix, RISystem). Ten 
days post-surgery, fixation with the 1.25 mm PEEK plate led to greater callus formation and 
significantly increased systemic IL-1β levels, in comparison to the mechanically stiffer 2 
mm PEEK plate. Although the ExFix also led to a dense callus formation and elevated IL-1β 
levels, histological analysis revealed evidence of malalignment and pin tract infections. The 
inflammatory response to the 1.25 mm plate was then characterized in the hematoma/ frac-
ture callus after 3, 7, 10, and 14 days. A proteome profiler array identified 16 chemokines/ 
cytokines with altered expression during this 14-day period. Additionally, the ratio of IL-1Ra 
to IL-1β in the hematoma/ callus, as determined by ELISA, indicated a transition from a pre-
dominant pro-inflammatory to a predominant anti-inflammatory environment after 7 days. 
Finally, a thermoresponsive hyaluronic acid-based gel was developed to serve as a potential 
delivery vehicle for the local delivery of IL-1Ra. The gel was successfully modified using 
gelatin and laminin to enhance cell invasive potential without compromising its thermore-
sponsive and mechanical properties. The release kinetics of IL-1Ra from the gel were char-
acterized, showing a delayed release profile, largely dependent on enzymatic degradation 
of the biomaterial. In conclusion, we have identified and characterized a pro-inflammatory 
model system and developed a novel thermoresponsive hydrogel that may serve as a suitable 
IL-1Ra delivery vehicle to enhance fracture healing.

Disclosures: William Lackington, None

LB MON-1087
Rmrp mutation disrupts chondrogenesis and bone ossification in zebrafish 
model of cartilage-hair hypoplasia via enhanced Wnt/β-catenin signaling 
*Xianding Sun1, Yangli Xie1, Lin Chen1. 1Laboratory for the Rehabilitation 
of Traumatic Injuries, State Key Laboratory of Trauma, Burns and Combined 
Injury, Trauma Center, Research Institute of Surgery, Daping Hospital, Army 
Medical University, China

Objective: Cartilage-hair hypoplasia (CHH) is an autosomal recessive metaphyseal 
chondrodysplasia characterized by bone dysplasia and many other highly variable features. 
The responsible gene for CHH has been identified to be the RNA component of the mi-
tochondrial RNA processing endoribonuclease (RMRP) gene. Currently, the pathogenesis 
of osteochondrodysplasia and extraskeletal manifestations in CHH patients remains in-
completely understood, furthermore, there are no viable animal models for CHH.Methods: 
We used CRISPR/Cas9 system to generate a zebrafish model of CHH by knocking-out the 
RMRP ortholog in zebrafish, rmrp. Different zebrafish transgenic lines and vital dye were 
used to analyze phenotypes in mutant. Zebrafish live imaging were captured using a 20X 
water immersion objective mounted on an LSM880NLO confocal microscope.Results: We 
found that rmrp is required for the patterning and shaping of pharyngeal arches. Rmrp mu-
tation inhibits intramembranous ossification of skull bones and promotes vertebrae ossifi-
cation. The abnormalities of endochondral bone ossification are variable depending on the 
degree of dysregulated chondrogenesis. Moreover, rmrp mutation inhibits cell proliferation 
and promotes apoptosis through dysregulating the expressions of cell cycle and apopto-
sis related genes. Furthermore, we demonstrate that rmrp mutation up-regulates canonical 
Wnt/β-catenin signaling and pharmacological inhibition of Wnt/β-catenin could partially 
alleviate the chondrodysplasia and increased vertebrae mineralization in rmrp mutants.Con-
clusions: We have generated a zebrafish model for CHH that recapitulates chondrodysplasia 
and abnormal bone ossification of CHH patients, and studied the potential cellular and mo-
lecular mechanism for the phenotypes resulting from rmrp mutation. We provide evidence 
that inhibition of Wnt/β-catenin signaling could partially alleviate the phenotypes in rmrp 
mutants, suggesting that modulation of Wnt/β-catenin activity could be a potential therapy 
of CHH.

Disclosures: Xianding Sun, None
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