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Pdgf-Bb Secreted by Preosteoclasts Induces
Cd31hiemcnhi Vessel Subtype in Coupling Osteogenesis
Hui Xie2, Zhuang Cui’, Long Wang', Zhuying Xia'-2,

Yin Hu'2, Lingling Xian', Changjun Li', Liang Xie',

Janet Crane’, Mei Wan', Gehua Zhen’, Qin Bian’,

Weizhong Chang’, Tao Qiu’, Maureen Pickarski®,

Le Thi Duong?®, Jolene J Windle?, Xianghang Luo?,

Eryuan Liao? Xu Cao’

TDepartment of Orthopaedic Surgery, Johns Hopkins
University School of Medicine, Baltimore, MD, USA; 2Institute
of Endocrinology and Metabolism, Second Xiangya Hospital
of Central South University, Changsha, Hunan, China; 3Bone
Biology, Merck Research Laboratories, West Point, PA, USA;
4Department of Human and Molecular Genetics, Virginia
Commonwealth University, Richmond, VA, USA

Background: CD31"MEmcnhi vessel, a specific vessel subtype,
couples angiogenesis and osteogenesis. This study aims to
investigate the critical mechanisms involved in the regulation
of CD31MEmcn" vessel subtype in coupling osteogenesis
during bone modeling and remodeling.

Methods: We cultured monocytes/macrophages to differen-
tiate into preosteoclasts and osteoclasts in order to collect
conditioned medium (CM). We crossed hemizygous TRAP-
Cre mice with Pdgfb™f mice in order to generate TRAP-posi-
tive cell specific Pdgfb gene knockout mice. We performed
bilateral ovary removal surgery in order to obtain osteoporotic
ovariectomized (OVX) mice. We also treated OVX mice with a
cathepsin K (CTSK) inhibitor orogastrically or with intra-bone
marrow injection of recombinant PDGF-BB.

Results: Preosteoclasts but not mature bone resorptive osteo-
clasts secreted PDGF-BB. Preosteoclast CM significantly
increased migration and angiogenesis of epithelial progenitor
cells (EPC) and mesenchymal stem cells (MSCs). These effects
were abolished by a PDGF-BB neutralizing antibody. Further-
more, we found that preosteoclast CM induced migration and
angiogenesis of EPCs and MSCs via FAK signaling pathway.
Mice with deletion of PDGF-BB in the TRAP-positive cell lin-
eage showed significant decrease of both trabecular and cor-
tical bone. Interestingly, PDGF-BB levels in bone marrow and
peripheral blood were significantly decreased. Particularly,
CD31MEmcenhi vessels were significantly decreased in those
mice. In OVX-induced osteoporotic mice, levels of PDGF-BB
were significantly decreased in bone marrow and peripheral
blood, and the CD31"Emcnhi vessels were also decreased.

CTSK inhibitor, as a novel anti-osteoporosis drug with well-
known anti-osteoclast bone resorption activity, effectively
increased preosteoclast numbers and PDGF-BB levels and
stimulated CD31"Emcnhi vessels and bone formation in OVX
mice. Intra-bone marrow injection of recombinant PDGF-BB
also stimulated CD31"Emcn" vessels and bone formation in
OVX mice.

Conclusion: Preosteoclasts secrete PDGF-BB to induce
CD31"Emcnhi vessels during bone modeling and remodeling.
Pharmacotherapies that increase PDGF-BB from preosteo-
clasts to promote angiogenesis for bone formation offer a
novel therapeutic target for osteoporosis.

OR2

Aryl Hydrocarbon Receptor Catabolic Activity in Bone
Metabolism Is Osteoclast Dependent in Vivo

Taiyong Yu

Division of Integrative Pathophysiology, Proteo-Science
Center, Graduate School of Medicine, Ehime University,
Matsuyama, Japan

Background: Aryl hydrocarbon receptor (AhR) is known as
a dioxin receptor and is responsible for various pathological
and physiological processes. However, the role of AhR in bone
homeostasis remains elusive because the cell type specific
direct function of AhR has never been explored in vivo. The
purpose of this study is to investigate the function of AhR in
bone metabolism by analyzing abnormal bone phenotypes
of total AhR KO mice, osteoblast specific AhR KO mice and
osteoclast specific AhR KO mice.

Methods: Osteoclast culture, Quantitative real-time PCR, Dual
energy x-ray absorptiometry (DEXA), Micro-computed tomog-
raphy (CT) analysis and Bone histomorphometric analysis
were performed.

Results: Increased bone mass with decreased resorption and
decreased formation in total AhR KO mice (AhR") mice, sug-
gested that AhR might affect bone metabolism. No significant
changes were found in the parameters including bone min-
eral density, bone mass, bone formation or bone resorption
parameters in 12 weeks old osteoblast specific AARKO mice
(ARRACb/A0b) - and suggesting that AhR in osteoblasts does
not possess significant role in bone metabolism. An increased
bone mass with reduced bone resorption were showed in
osteoclast specific AhRKO mice (AhRA4C¢/40c) compared with
that in control mice. Even under pathological conditions,
AhRAOc/A0c mice are resistant to sex hormone deficiency-
induced bone loss resulting from increased bone resorption.
Furthermore, 3-Methylcholanthrene, an AhR agonist, induces
low bone mass with increased bone resorption in control mice,
but not in AhRA0c/A0¢ mice,
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Conclusion: Our results not only demonstrated that osteo-
clast-specific AhR is a physiologically relevant regulator of
bone resorption, but also highlighted the need for further stud-
ies on the skeletal actions of osteoclast-specific AhR inhibi-
tors commonly associated with bone diseases, especially
diseases linked to environmental pollutants known to induce
bone loss.

OR3

Adverse Effects of Osteocytic Constitutive Activation of
B-Catenin on Bone Strength and Bone Growth

Ang Li', Zhaowen Zong', Jianquan Feng?, Sixu Chen’,
Quanwei Bao', Junjun Jin?

State Key Laboratory of Trauma, Burn and Combined injury,
Department of Trauma Surgery, Daping Hospital, Third
Military Medical University, Chongging, China; 2Department
of Biomedical Sciences, Baylor College of Dentistry,

Texas A&M Health Science Center, Dallas, TX, USA

Background: It has been proven that activation of canonical
Wnt/B-catenin signaling pathway in both mesenchymal stem
cells and osteoblasts can increase bone mass, showing prom-
ise in the treatment of low bone volume conditions such as
osteoporosis. However, the possible side effects of manipula-
tion of this pathway were not fully addressed. Previously we
reported that constitutive activation of B-catenin in osteoblasts
impaired the vertebral linear growth. In the present study, the
effects of constitutive activation of -catenin in osteocytes,
the main cell type in bone, on bone mass, bone growth and
bone strength were observed. Special attention was paid to
the adverse effects of the activation.

Methods: 3-catenin was constitutively activated specifically in
osteocytes in Catnblox (ex3); Dmp1-Cre mice, and histology,
microCT, immunohistochemistry, Masson staining, real-time
PCR, and mechanical test et al were employed to assess bone
mass, bone strength and bone linear growth.

Results: It was found that cancellous bone mass was dra-
matically increased as expected, almost filling the entire bone
marrow cavity in long bones. However, the mice showed
shorter stature with impaired linear growth of the long bones,
and died mostly at 5 or 6 weeks after birth. Furthermore, bone
strength decreased significantly and the long bones were eas-
ily broken. A thinner and more porous cortical bone together
with impaired mineralization were responsible for the decrease
in bone strength in Catnblox (ex3); Dmp1-Cre mice. Elevated
expression of FGF23, down-regulated expression of DKK1
and hypophosphatemia contributed to the decreased miner-
alization level and impaired linear growth.

Conclusion: Constitutive activation of -catenin in osteocytes
could increase cancellous bone mass, however, the acti-
vation also had adverse effects on bone strength and bone
growth. These adverse effects should be addressed before
any therapeutic clinical application involving adjustment of
Whnt/B-catenin signaling pathway.

OR4

Tanshinol Attenuates Osteoporosis Mediated by
Oxidative Stress via FoxO/Wnt Signaling

Yajun Yang'2 Yahui Chen’, Yanjie Su’,

Dongtao Wang?, Yanzhi Liu®, Tie Wu', Liao Cui'2
'Department of Pharmacology, Guangdong Key Laboratory
for Research and Development of Natural Drug, Guangdong
Medical College, Zhanjiang, Guangdong, China; 2School

of Traditional Chinese Medicine, Southern Medical
University, Guangzhou, Guangdong, China; 3Department of
Nephrology and Rheumatology, Ruikang Hospital Affiliated to
Guangxi University of Chinese Medicine, Guangxi University
of Chinese Medicine, Nanning, Guangxi, China

Background: Oxidative stress has been recently considered
the deleterious factor in the development and progression
of osteoporosis. This study aims to investigate the action of
natural antioxidant Tanshinol on bone metabolism associated
with regulation of FoxO3a/Wnt pathway under oxidative stress
elicited by long-term exposure to excessive Glucocorticoids.
Methods: 4-month-old female Sprague-Dawley rats were
randomly divided in four groups with 8 rats per group, and
were administrated prednisone acetate orally once daily for
14 weeks: normal control group (Con), model group (GC,
5mg/kg), GC+Tanshinol group (Tan, 20mg/kg) and
GC+Resveratrol group (Res, 5mg/kg).

Results: Tanshinol blocked the decline of body weight and
adjusted the unbalance of biomarkers of bone turnover
detected by ELISA assay in GIO rats. Importantly, Tanshinol
counteracted a series of deleterious consequence related
to damaged bone micro-architecture and impairment of
bone quality determined by Micro-CT technology, histomor-
phometery methods and biomechanical assay, respectively.
Furthermore, Tanshinol abated the boost of oxidative stress,
including the elevation of phosphorylated p66Sh¢ protein and
ROS accumulation, and the decreased antioxidants, as well
as the increased number of apoptosis cells of bone tissue
stained by TUNEL in rats treated with GC. According to the
evidence measured using gRT-PCR method and Western blot
assay, Tanshinol showed beneficial effects, contributing to
suppression of increased PPARY2 level, and to activation of
decreased mRNA level of Runx2, Osteorix, OCN and Col1o.1
in GIO rats. Additionally, Tanshinol reversed down-regulation
of the expressions of Axin2 gene and B-catenin protein, and
simultaneously counteracted up-regulation of the induction of
Gadd450. mRNA and FoxO3a protein triggered by GC.
Conclusion: Tanshinol exerted inhibitory influence on induced
oxidative stress in bone tissue elicited by excessive GC treat-
ment through suppression of p665"¢/ROS/Fox0O3a pathway,
and counteracted down-regulation of canonical Wnt/B-catenin/
Tcf signaling, consequently leading to suppression of osteo-
porosis in GIO rats.
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Sensitivity of Renal 25-hydroxyvitamin D 1«-hydroxylase
Expression, 1,25(0H)2D3 Formation, and Phosphate
Metabolism to Interferon Regulatory Factor-1 (IRF-1)
Signaling

Michael Féller'-2, Anja Umbach’, Bingbing Zhang?,
Christoph DanielP, Abul Fajol’, Shefalee Bhavsar!,

Julia Mannheim?, Bernd Pichler?, Kerstin AmannS,

Atsushi Hirao®, Jillian Haight?, Tak Mak?, Florian Lang’
"Department of Physiology, University of Tibingen,
Tibingen, Germany; 2The Campbell Family Institute for
Breast Cancer Research, Ontario Cancer Institute, University
Health Network, Toronto, Ontario, Canada; 3Department of
Nephropathology, University Hospital Erlangen, Erlangen,
Germany; “Department of Radiology, University of Tiibingen,
Tiibingen, Germany; SDivision of Molecular Genetics, Center
for Cancer and Stem Cell Research, Cancer Research
Institute, Kanazawa University, Kanazawa, Ishikawa, Japan

Background: Calcitriol (1,25(0H),D;), a powerful regulator of
phosphate metabolism and immune response, is generated
by 25-hydroxyvitamin D 1a-hydroxylase (1aH) in the kidney
and in macrophages. Renal 10H expression is suppressed by
Klotho and FGF23, the expression of which is stimulated by
1,25(0H),D;. In macrophages, 1aH expression is controlled
by transcription factor interferon regulatory factor-1 (IRF-1).
Expression of IRF-1 is regulated by Janus kinase-3 (JAK3)
and ataxia telangiectasia mutated (ATM) signaling, the main
effector kinase of the latter being Checkpoint kinase-2 (Chk2).
Thus, the significance of JAK3 and Chk2 for 1,25(0OH),D,
formation and phosphate metabolism was analyzed.
Methods: JAK3-deficient mice (jak37) were compared to
jak3*/* mice as well as Chk2-deficient mice (chk27-) to chk2+/+
mice. Transcript levels of renal 1aH (CYP27B1) and IRF-1 were
determined by gRT-PCR and immunohistochemistry, Klotho
expression by Western blotting, serum or plasma 1,25(0H), D,
PTH, and FGF23 concentrations by immunoassays and serum,
fecal, and urinary phosphate concentrations by photometry.
Results: Renal IRF-1 and 1aH transcript levels, serum
1,25(CH),D;, and FGF23 levels, intestinal phosphate absorp-
tion as well as absolute and fractional renal phosphate excre-
tion were significantly higher in jak3”~ mice than in jak3+*
mice. Immunohistochemistry revealed co-expression of renal
1oH and IRF-1. In chk2~ mice the renal expression of IRF-1
and 1oH as well as serum 1,25(0OH), D5 and FGF23 levels were
significantly lower compared to chk2*/+ mice. Renal phos-
phate excretion was significantly higher in chk2”~ mice than in
chk2*/+ mice despite hypophosphatemia.

Conclusion: Our study reveals that renal IRF-1 expression is
controlled by JAK3 and Chk2. Moreover, IRF-1 is a novel regu-
lator of renal 1aH expression. Hence, enhanced renal IRF-1
expression in JAKS3 deficiency stimulated whereas decreased
IRF-1 expression in Chk2 deficiency lowered 10H expression
in the kidney resulting in marked derangement of phosphate
metabolism.
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Osteoblast Derived-Neurotrophin-3 (NT-3) Promotes
Osteoclastogenesis In Vitro and Bony Repair and
Remodelling at Injured Growth Plate in Rats

Yu-Wen Su’, Rosa Chung’, Shek-Man Chim?, Lin Zhou?,
Alice Lee, ChiaMing Fan’, Jiake Xu?, Zhou', Cory Xian'
1University of South Australia, Sansom Institute for Health
Research, Adelaide, SA, Australia; 2University of Western
Australia, School of Pathology and Experimental Medicine,
Perth, WA, Australia

Background: Neurotrophic factors have been implicated in
bone fracture healing. Recently, we observed the most promi-
nent induction of neurotrophin-3 (NT-3) among all members of
the neurotrophin family during osteogenesis in vitro and during
bony repair (Su YW et al, 2013 ICMRC-ASBMR). The current
study investigated potential roles of osteoblast-derived NT-3
in regulating osteoclast formation in vitro and bony repair and
remodeling in rats.

Methods: NT-3 protein (rhNT-3) or conditioned media from rat
bone marrow stromal cell (rBMSC) osteogenic cultures were
examined for their abilities in promoting osteoclast formation
and resorptive activity in rat bone marrow cells or osteoclast
precursor RAW264.7 cells. NT-3 was also examined in NF-kB
or NFATC1 activation in RAW264.7 cells and in expression of
osteoclastogenesis-regulatory molecules in rBMSC culture.
rhNT-3 or anti-NT-3 treatment effects were examined in bony
repair and remodeling in a rat tibial drill-hole injury model.
Results: rhNT-3 or rBMSC osteogenic conditioned medium
increased osteoclast formation in rat bone marrow cells and
elevated expression of osteoclast markers (RANK, OSCAR
and cathepsin-K). rhNT-3 or osteogenic conditioned medium
synergistically promoted osteoclastogenesis or resorptive
activity with exogenous RANKL in RAW264.7 cells. The osteo-
clastogenic ability of the osteogenic conditioned medium was
blocked by the presence of anti-NT-3 antibody. While rhNT-3
did not affect NF-xB or NFATC1 activation in RAW264.7 cells,
rhNT-3 increased, but anti-NT-3 reduced, mRNA expression
of osteoclastogenic cytokines (TNF-o, IL-1f3, and IL-6) and
RANKL/OPG ratio during osteogenesis, suggesting an indi-
rect mode of action of NT-3 in promoting osteoblast support
for osteoclastogenesis. During bony repair of the injured tibial
growth plate, NT-3 was found expressed strongly in callus
osteoblasts, and rhNT-3 treatment enhanced, but anti-NT-3
treatment attenuated, the bony repair. rhNT-3-treated rats had
higher, but anti-NT-3-treated rats had lower, levels of osteo-
clast presence and expression of osteoclastogenic molecules
at the injury site compared to vehicle or IgG controls.
Conclusion: Osteoblast-derived NT-3 promotes osteoclas-
togenesis by inducing expression of osteoclastogenic mol-
ecules in osteoblasts. During growth plate bony repair, NT-3
enhances bone formation and remodelling.
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Clinical and Genetic Analysis in 126 Chinese Patients
With Hypophosphatemic Rickets and PHEX Gene
Function Study in Vitro

Ruoxi Liao™2, Zhen Zhao', Yan Jiang’, Yue Sun’, Mei Li’,
Ou Wang', Xiaoping Xing', Xunwu Meng’, Xueying Zhou’,
Weibo Xia'

TDepartment of Endocrinology, Key Laboratory of
Endocrinology, Ministry of Health, Peking Union Medical
College Hospital, Chinese Academy of Medical Science,
Beijing, China; 2Beijing Friendship Hospital, Capital Medical
University, Beijing, China

Background: Hypophosphatemic rickets (HR) is a disorder
of phosphate homeostasis characterized by rachitic, growth
retardation, hypophosphatemia and renal phosphate wast-
ing. X-linked dominant HR (XLHR), caused by inactivating
mutations in phosphate-regulating gene with homologies to
endopeptidases on the X chromosome (PHEX), is the most
common form of HR, but the phenotype-genotype relationship
remains unclear.

Methods: We summarized the clinical information of 126
patients with hypophosphatemic rickets and performed gene
mutation analysis in 79 patients. PHEX genotype-phenotype
correlation analysis was performed in 67 patients with PHEX
mutation. We constructed the wild and different mutational
(C85S, C406S, R567X, or T615P) PHEX expression vectors
and transfected the vectors into HEK293T cells to observe if
there is any change regarding the cellular localization, protein
expression, glycosylation and cellular targeting.

Results: Skeletal deformities and bone pain were most com-
mon characteristic features in the 126 patients with HR. All
patients presented elevated levels of FGF23 and hypophos-
phatemia, low levels of 1,25-dihydroxy vitamin D (1,25(0H),D5)
and impaired proximal renal tubular reabsorption of phosphate.
Several patients suffered from nephrolithiasis or nephrocalci-
nosis after active therapy, independent of hypercalcemia or
hypercalciuria. 27 PHEX mutations were identified in 34 XLHR
patients, including 4 missense mutations (12%), 8 nonsense
mutation (24%), 6 splicing mutation (18%), 9 deletion muta-
tion (14%), and 2 insertion mutation (6%). 17 of these muta-
tions were novel. The phenotype-genotype association study
showed no significant relationship between the age of onset,
PTH, FGF23, 1,25(0H),D,, bone deformity or dental problems
with gene mutations. /n vitro study showed that wild-type and
mutant (C85S, C406S, R567X, T615P) PHEX proteins were all
detected on the cell membrane, while C85S, C406S, T615P
mutant proteins might be incompletely glycosylated.
Conclusion: Mutational analysis of the PHEX gene in 79 unre-
lated Chinese patients with HR revealed 34 mutations, includ-
ing 17 novel mutations. No genotype-phenotype correlation
was found.

OR8

Genetic Association Study Identifies DDR2 as a New
Gene For Bone Mineral Density and Osteoporotic
Fractures in Chinese Population

Yan Guo, Han Yan, Tie-Lin Yang

Key Laboratory of Biomedical Information Engineering of
Ministry of Education, School of Life Science and Technology,
Xi’an Jiaotong University, Xi’an, Shanxi, China

Background: Bone mineral density (BMD), a diagnostic
parameter for osteoporosis and a clinical predictor of fracture,
is a highly heritable trait, but the genetic variants involved are
largely unknown. DDR2 gene is expressed in osteocytes and
osteoblastic cells. In vivo studies found that DDR2 is required
for normal bone development. In vitro studies reported that
DDR2 plays an important role in regulating osteoblast differ-
entiation and chondrocyte maturation. Given the important
function of DDR2 in bone, it is reasonable to hypothesize that
DDR2 could be a new candidate gene for BMD and osteo-
porosis, but the genetic variations leading to the association
remain to be elucidated. Therefore, the aim of this study was
to investigate whether the genetic variations of DDR2 are
associated with BMD and fracture risk.

Methods: This study was performed in three samples from
two ethnicities, including 1,300 Chinese Han subjects, 700
Chinese Han subjects (350 with osteoporotic hip fractures and
350 healthy controls) and 2,286 US white subjects. 30 SNPs
in DDR2 were genotyped and tested for associations with hip
BMD and fractures.

Results: Eighteen SNPs showed nominal association with hip
BMD in the Chinese population. After multiple testing adjust-
ments, 3 SNPs remained significant, which were rs7521233
(P=1.06x1074, B: -0.018), rs7553831 (P=1.30x107%, B: -0.018),
and rs6697469 (P=1.59x1073, B: -0.015), separately. SNP
rs6697469 was also associated with hip fractures ((P=0.043,
OR: 1.27) in the Chinese population. However, in the white
population, we didn’t detect significant associations with hip
BMD, by presenting some extent of ethnic difference. eQTL
analysis revealed that SNPs associated with BMD also affected
DDR2 mRNA expression levels, and the most significant SNP
was rs3738807 (P gy =2.97x1079).

Conclusion: We provide novel evidence that SNPs in DDR2
are associated with BMD and fractures in Chinese popula-
tions, suggesting that DDR2 could be a new susceptibility
gene for osteoporosis. Our findings also reveal ethnic differ-
ence of DDR2, highlighting the need for genetic studies in
each ethnic group.
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Familial Isolated Primary Hyperparathyroidism/
Hyperparathyroidism-Jaw Tumor Syndrome Caused

by Germline Gross Deletion or Point Mutations of

CDC73 Gene in Chinese

Jing Kong, Ou Wang', Min Nie, Jie Shi¢, Yingying Hu?®,

Yan Jiang, Mei Li', Weibo Xia', Xunwu Meng’,

Xiaoping Xing?

"Key laboratory of Endocrinology, Ministry of Health,
Department of Endocrinology, Peking Union Medical College
Hospital, Peking Union Medical College, Chinese Academy of
Medical Sciences, Beijing, China; 2Department of Pathology,
Peking Union Medical College Hospital, Peking Union
Medical College, Chinese Academy of Medical Sciences,
Beijing, China; 3Department of Laboratory Medicine, Peking
Union Medical College Hospital, Peking Union Medical College,
Chinese Academy of Medical Sciences, Beijing, China

Background: Hyperparathyroidism—jaw tumor syndrome
(HPT-JT) and familial isolated primary hyperparathyroidism
(FIHP) are two subtypes of familial primary hyperparathyroid-
ism, which are rarely reported in Chinese population. Here we
reported three FIHP families and one HPT-JT family with long-
term follow-up and genetic analysis.

Methods: A total of 22 patients, from four FIHP/HPT-JT fami-
lies of Chinese descent, were recruited and genomic DNA
was extracted from their peripheral blood lymphocytes. Direct
sequencing for MEN1, CDC73, CASR gene was conducted.
Reverse transcription PCR (RT-PCR) and quantitative real-time
PCR (gRT-PCR) were used to study the effect of splice site
mutations and gross deletion mutations. Immunohistochemistry
was performed to analyze parafibromin expression in parathy-
roid tumors. Genotype-phenotype correlations were assessed
through clinical characteristics and long-term follow-up data.
Results: Genetic analysis revealed four CDC73 germline
mutations that were responsible for the four kindreds, includ-
ing two novel point mutation (c.157 G>T and IVS3+1 G>A), one
recurrent point mutation (c.664 C>T) and one deletion muta-
tion (exons 4, 5, 6) (Figure 1 and 2). RT-PCR confirmed that
IVS3+1 G>A generated an aberrant transcript with exon3 dele-
tion (Figure 3). Immunohistochemical analysis demonstrated
reduced nuclear parafibromin expression in tumors supporting
the pathogenic effects of these mutations (Figure 4).
Conclusion: This study supplies information on mutations and
phenotypes of HPT-JT/FIHP syndrome in Chinese. Screening
for gross deletion and point mutations of the CDC73 gene is
necessary in susceptible subjects.

GTGACCCGAG AT A AAG6GCGTGTGAGTA CCCAGAGAGTACT

MMMMMMMMM

6GTGACCCGAG AT A AAGCGTCYGAGYA

Fam.B c.664 C>T Fam.C IVS3+1G>A Fam.D c.157 G>T
Figure 1 Direct sequence of wild type and mutant CDC73 gene.
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Figure 3 Abnormal mRNA splicing due to intron 3 donor splice site
mutation (IVS3+1 G>A).

OR10

Genome-Wide Interaction Analysis Between
Mitochondrial SNPs and Nuclear SNPs on Osteoporosis
Tielin Yang?, Yan Guo', Han Yan', Hongwen Deng?

1Key Laboratory of Biomedical Information Engineering of
Ministry of Education, School of Life Science and
Technology, Xi’an Jiaotong University, Xi’an, Shanxi, China;
2School of Public Health and Tropical Medicine, Tulane
University New Orleans, LA, USA

Background: Osteoporosis is a typical complex disease diag-
nosed by the measurement of bone mineral density (BMD),
which is a highly heritable and multifactorial trait. Previous
studies have demonstrated that mitochondrial single nucleo-
tide polymorphisms (mtSNPs) and nuclear SNPs (nSNPs)
are involved in the pathogenesis of osteoporosis. However,
possible mMtSNP-nSNP interactions of most non-significant
SNPs were usually ignored and led to the missing heritabil-
ity of osteoporosis. The aim of this study was to explore the
potential nuclear-cytoplasmic interactions of osteoporosis at
genome-wide scale, hunting for the genetic mechanisms of
osteoporosis from a new perspective.
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Methods: We performed a genome-wide association study
(GWAS) to explore potential mtSNP-nSNP interactions con-
tributing to osteoporosis susceptibility in a sample of 2,286
unrelated Caucasian subjects by using the Affymetrix Genome-
Wide Human SNP Array 6.0. Interaction analyses were carried
out for 44 mtSNPs and 562,011 nSNPs on spine and hip BMD,
respectively.

Results: We found significant interactions involving 5
miSNPs and 26 nSNPs that correlated with BMD (Without
interaction analysis, these SNPs did not show any signifi-
cant correlation with BMD). Four pairs of the most significant
interaction SNPs with BMD were: mtSNP ND5-rs3135030
and nSNP RORB-rs950058 (P=8.05x10""4, spine BMD),
miSNP Cytb-rs28357375 and nSNP TOMMZ20-rs4920161
(P=1.28x10""2, spine BMD), mtSNP Cytb-rs28357375 and
nSNP VRK2-rs2678919 (P=2.61x10713, spine BMD), mtSNP
Cytb-rs28573847 and nSNP CAMTA1-rs873433 (P=3.85x10712,
hip BMD). Besides, there were three newly reported genes:
ZNF518B, RMST, and APPADC1A, with more than one
significant nSNPs.

Conclusion: We provide novel evidence that genetic interac-
tions between mtSNPs and nSNPs influence susceptibility
to osteoporosis. Our findings demonstrated that association
analyses that take gene-gene interactions into account may
enhance detection of genetic variants that can be missed by
routine single-SNP association analyses.

OR11

Gene-Based Genome-Wide Association Analysis
Identified Novel Susceptibility Genes Associated with
Bone Mineral Density

Xingbo Mo, Feiyan Deng, Shufeng Lei

Center for Genetic Epidemiology and Genomics, School of
Public Health, Soochow University, Suzhou, Jiangsu, China

Background: Genetic factors contribute to the susceptibility
of bone mineral density (BMD), which is a major risk factor of
osteoporosis. The aim of this study was to identify more sus-
ceptibility genes for BMD.

Methods: Based on the public available SNP-based P values,
we performed an initial gene-based genome-wide association
study (GWAS) in a total of 32,961 individuals. Furthermore, we
performed differential expression, gene set enrichment and
protein-protein interaction analyses to find supplementary evi-
dence to support the significance of the identified genes.
Results: About 21,695 genes for femoral neck (FN)-BMD
and 21,683 genes for lumbar spine (LS)-BMD were ana-
lyzed in gene-based GWAS. A total of 35 FN-BMD associ-
ated genes and 53 LS-BMD associated genes were identified
(P<2.3x1076) after Bonferroni correction. Among them,
64 genes have not been reported in previous SNP-based
GWASs. Differential expression analysis further supported
the significant association of 14 genes with FN-BMD and 19
genes with LS-BMD. Especially, 4 novel HOXB cluster genes
(HOXB1, HOXB3, HOXB4 and HOXB5) for LS-BMD, and novel
WNT3 and WNT9B in the Wnt signaling pathway for FN-BMD
were further supported by gene set enrichment analysis and
protein-protein interaction analysis.

Conclusion: The present study highlighted the high power of
gene-based association analysis in finding BMD-associated
genes. The evidence taken together supported the importance
of Wnt signaling pathway and HOXB cluster genes on deter-
mining osteoporosis. Our findings provided more insights into
the genetic basis of osteoporosis.

OR12

Suppressed Bone Turnover Was Associated With
Increased Osteoporotic Fracture Risks in Non-Obese
Postmenopausal Chinese Women with Type 2 Diabetes
Mellitus

Ruizhi Jiajue’, Yan Jiang!, Ou Wang?, Mei Li’,

Xiaoping Xing?, Ligiang Cui', Jinhua Yin"-2, Ling Xu'-3,
Weibo Xia’

'Department of Endocrinology, Key Laboratory of
Endocrinology, Ministry of Health, Peking Union Medical
College Hospital, Chinese Academy of Medical Science,
Beijing, China; 2Department of Endocrinology, The First
Affiliated Hospital of Shanxi Medical University, Taiyuan,
Shanxi, China; 3Department of Obstetrics and Gynecology,
Peking Union Medical College Hospital, Chinese Academy of
Medical Science, Beijing, China

Background: The aim of this study was to investigate the asso-
ciation of T2DM with osteoporotic fracture in postmenopausal
Chinese women.

Methods: 1410 postmenopausal women were included
and stratified into non-obese population (body mass index
[BMI]<25kg/m?) and obese population (BMI>25 kg/m?). Each
type of population was classified into diabetic group, impaired
fasting glucose (IFG) group, and normal glucose group. Bone
mineral density (BMD) was measured by dual-energy X-ray
absorptiometry. Serum C-terminal telopeptide of type | col-
lagen (B-CTX) and serum N-aminoterminal prepeptide of type |
procollagen (P1NP) were quantified. Vertebral fractures (VFs)
and non-VFs were assessed by vertebral X-ray and question-
naire, respectively.

Results: Comparing to normal glucose group, diabetic group
and IFG group both had lower levels of PINP and B-CTX,
despite population types. Despite having non-decreased
BMD, non-obese diabetic patients had higher risks of total
fracture and VF than BMI-matched normal glucose subjects
(both P<0.05). Non-obese population was further classified by
mean value of P1INP or B-CTX. Non-obese diabetic patients
with low P1NP or high B-CTX had higher fracture risks (both
P<0.05), comparing to non-obese normal glucose subjects
with high P1NP or high B-CTX, respectively.

Conclusions: Type 2 diabetic patients had suppressed bone
turnover, which might explain the increased fracture risks,
independent of BMD. IFG patients might also have poor bone
quality and need early prevention.

www.nature.com/bonekey
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Association of Weight-Adjusted Body Fat and Fat
Distribution with Bone Mineral Density in Middle-Aged
Chinese Adults: A Cross-Sectional Study

Yuming Chen, Yanhua Liu, Ying Xu, Yabin Wen,

Ke Guan, Wenhua Ling, Liping He, Yixiang Su

Guangdong Provincial Key Laboratory of Food, Nutrition
and Health, School of Public Health, Sun Yat-sen University,
Guangzhou, Guangdong, China

Background: Although it is well established that a higher
body weight is protective against osteoporosis, the effects of
body fat and fat distribution on bone mineral density (BMD)
after adjustment for body weight remains uncertain. We exam-
ined the relationship between body fat and fat distribution and
BMD beyond its weight-bearing effect in middle-aged Chinese
adults.

Methods: The study had a community-based cross-sectional
design and involved 1,767 women and 698 men aged 50-
75 years. The BMD of the lumbar spine, total hip, and whole
body, and the fat mass (FM) and percentage fat mass (%FM)
of the total body and segments of the body were measured
by dual-energy X-ray absorptiometry. General information on
the participants was collected using structured questionnaire
interviews.

Results: After adjusting for potential confounders, an analy-
sis of covariance showed the weight-adjusted (WA-) total FM
(or %FM) to be negatively associated with BMD in all of the
studied sites (P<0.05) in both women and men. The unfavor-
able effects of WA-total FM were generally more substantial in
men than in women, and the whole body was the most sensi-
tive site related to FM, followed by the total hip and the lumbar
spine, in both genders. The mean BMD of the lumbar spine,
total hip, and whole body was 3.93%, 3.01%, and 3.65%
(in women) and 5.02%, 5.57%, 6.03% (in men) lower in the
highest quartile (vs. lowest quartile) according to the WA-total
FM (all P<0.05). Similar results were noted among the groups
for WA-total FM%. In women, abdominal fat had the most
unfavorable association with BMD, whereas in men it was
limb fat.

Conclusion: FM (or %FM) is inversely associated with BMD
beyond its weight-bearing effect. Abdominal fat in women and
limb fat in men seems to have the greatest effect on BMD.

OR14

Weak Correlation between Body Mass Index and Bone
Mineral Density in Overweight Population

Junxiang Xu, Youjia Xu

The second hospital affiliated to Suzhou University
orthopaedic, Suzhou, Jiangsu, China

Background: Low BMI is a risk factor for osteoporosis, and is
positively related to BMD. This belief has been questioned by
recent epidemiologic studies about the relation between obe-
sity and osteoporosis. Our aim was to investigate the asso-
ciation between BMI and BMD at different BMI levels, and
between trunk fat percent and BMD.

Methods: Cross-sectional study included 18266 subjects
(8971 men, 9295 women) who received routine physical exam-
ination at The Second Hospital Affiliated to Suzhou University
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between 2008 to 2013. BMD in lumbar spine (LS) and femoral
neck (FN) and trunk fat percent were performed using DXA
(LUNAR DPX-NT). Subjects were categorized into four groups:
women and men below 50 years, and women and men above
50 years. Subjects were further divided into different BMI
levels: (1) Into three categories according to WHO criteria:
Underweight (<18.5 kg/m?), normal (18.5 kg/m? —24.9 kg/m?)
and overweight (25 kg/m?); (2) 7 categories for each 2 kg/m?2
as a division: <19 kg/m?, 19.1-21 kg/m2, 21.1-23 kg/m?,
23.1-25 kg/m?, 25.1-27 kg/m?, 27.1-29 kg/m?, >29 kg/mZ.
Results: (1) Overweight women and men above 50 had higher
average BMD and lower risk of low BMD (T-score<-1.0)
than normal and underweight. Nevertheless, the correlation
between BMI and BMD was very weak in overweight elders,
and much smaller than normal or underweight elders. There
was no significant difference of average BMD value between
adjacent BMI divisions above 27 kg/mZ. (2) Overweight women
and men below 50 years had higher average BMD value but
higher risk of low BMD (Z-score<-1.0) than normal weight. The
correlation between BMI and vertebrae BMD was weak. (3) In
all four groups, BMD was negatively correlated with trunk fat
percent, and the best correlation located in overweight.
Conclusion: A higher BMI was not always associated with
higher BMD in overweight subjects. Excessive trunk fat mass
may partially contribute to this phenomenon. There was no
gender differences in the association between BMI and BMD.

OR15

Tissue Mineral Density Dependent Mechanical Properties
of Individual Trabecular Plates and Rods Do not Differ in
Anatomic Directions but Individual Trabecular Directions
Yue Yu, Ji Wang, Bin Zhou, X Edward Guo

Columbia University, New York, NY, USA

Background: Trabecular bone, susceptible to osteoporosis,
comprises individual trabecular plates and rods. They grow
distinctly along the longitudinal, transverse, or oblique ana-
tomic directions of the skeleton (Fig.1). In each anatomic
direction, tissue mechanical properties of individual trabecula
are expected to differ in (axial) or against (lateral) the direction,
i.e., anisotropic mechanical properties. However, anisotropic
mechanical properties of individual trabecula along various
anatomic directions are currently not available. Aims of this
study are to measure anisotropic tissue modulus and tissue
mineral density (TMD) of individual trabeculae; to examine
their dependence on trabecular type and anatomic direc-
tions; to determine the relationship between anisotropic tissue
modulus and TMD.

Methods: Twelve cylindrical human trabecular bone samples
from proximal femurs were imaged at 25 pm resolution by uCT.
Individual trabecular types and their anatomic directions were
determined using individual trabecula segmentation tech-
nique. On the embedded samples, microindentation tests were
performed on both axial and lateral cross-sections (Fig. 1¢)
of selected plates and rods in longitudinal, transverse, and
oblique directions, respectively (Fig. 1d). The point-by-point
registered grayscale values of the uCT image at the indenta-
tion sites were converted to TMD using calibration phantoms.
Results: The tissue modulus and co-localized TMD of tra-
becular plates were significantly higher than trabecular rods

IBMS BoneKEy | 7th International Conference on Osteoporosis and Bone Research 7
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(Fig. 2a,b). Tissue modulus was higher in the axial direction
for all three anatomic directions (Fig. 2c). The tissue modulus
correlated strongly with TMD. This correlation does not dif-
fer between trabecular types or anatomic directions. However,
the correlation in axial direction was significantly different from
the lateral direction (Fig. 2d).

Conclusion: We measured anisotropic elastic modulus of
individual trabecular plates and rods of different anatomic
directions. Surprisingly, the heterogeneous tissue modulus
correlated with TMD similarly regardless of trabecular types
and anatomic directions. The correlation only differs in the
axial and lateral trabecular directions.

OR16

The Polymorphisms of Wnt Signaling Pathway Genes Are
Associated both With Peak Bone Mineral Density and
Obesity Phenotypes in Chinese Male Nuclear Families
Yan Zheng'2, Chun Wang’, Zhenlin Zhang'

"Metabolic Bone Disease and Genetic Research Unit, Department
of Osteoporosis and Bone Diseases, Shanghai Jiao Tong
University Affiliated the Sixth Peoples Hospital, Shanghai,
China; 2Department of Endocrinology, Yueging Hospital
Affiliated to Wenzhou Medical University, Zhejiang, China

Background: Peak bone mass is an important determinant of
the risk of osteoporosis later in life. Previous researches con-
ducted in older species have showed that the 6 Wnt signaling
pathway genes (including WNT4, WNT5B, WNT10B, WNT16,
CTNNB1 and CTNNBL1) were osteoporosis candidate genes.
Muscle and fat are tightly linked to bone metabolism. To inves-
tigate the contribution of these candidate genes polymor-
phisms to the variation of peak bone mineral density (BMD)

and obesity phenotypes in young Chinese men, we examined
genotype, BMD and obesity phenotypes of all subjects.
Methods: Male nuclear families, which consisted of 1214
Chinese Han subjects from 399 families, were recruited.
51 single-nucleotide polymorphisms (SNPs) located in the
6 genes were screened. BMD and total fat mass (TFM) and
total lean mass (TLM) were measured using dual energy
X-ray absorptiometry (DXA). The associations between 51
SNP of the 6 genes with peak BMD and obesity measurements
(including body mass index [BMI], TFM, TLM, percentage fat
mass [PFM], and percentage lean mass [PLM]) were analyzed
using quantitative transmission disequilibrium tests (QTDTs).
Results: In peak BMD, rs10917157 in WNT4 gene, three SNPs
(rs2240506, rs7308793 and rs4765830) in WNT5B gene, and
two SNPs (rs6126098 and rs8126174) in CTNNBL1 gene were
significantly associated with lumbar spine BMD, four SNPs
(rs6091103, rs238303, rs6067647 and rs4811144) in CTN-
NBL1 gene were significantly associated with femoral neck
BMD, rs8126174 in CTNNBL1 gene was significantly associ-
ated with total hip BMD. In obesity phenotypes, five SNPs in
CTNNBL1 gene (rs6091103, rs238303, rs6067647, rs8126174
and rs4811144) were significantly associated with TFM, four
SNPs in CTNNBL1 gene (rs238303, rs6067647, rs8126174
and rs4811144) were significantly associated with PFM and
PLM, rs3809269 in WNT5B gene and two SNPs in CTNNB1
gene (rs22405061 and rs22405064) were significantly associ-
ated with TLM.

Conclusion: For Chinese man, genetic polymorphisms in
WNT5B and CTNNBL1 genes may be a major contributor to
variability in both peak BMD and obesity, genetic polymor-
phisms in WNT4 gene may be a major contributor to variability
in peak BMD, genetic polymorphisms in CTNNB71 gene may
be a major contributor to variability in obesity.

www.nature.com/bonekey
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[OR15] Figure 2 Tissue modulus and TMD vary in different trabecular types, anatomic directions and individual trabecular
directions. (Plate: n=216; rod: n=216). a. Plates have higher tissue modulus than rods. *P<0.05; b. Plates have higher TMD than
rods. *P<0.05; c. Tissue modulus in axial direction is higher than in lateral direction. *P<0.05. P and R denote plate and rod;
L, T, O denote longitudinal, transverse and oblique; d. Tissue modulus closely correlates with TMD. However, the correlations
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Aberrant Subchondral Bone TGF-$ Activation Causes
Rheumatoid Arthritis Joint Degeneration

Xin Xu™?, Liwei Zheng?, Qin Bian'-3, Liang Xie'?,

Wenlong Liu'#, Gehua Zhen', Janet Crane'-,

Xuedong Zhou?, Xu Cao’"

"Department of Orthopaedic Surgery, Johns Hopkins University
School of Medicine, Baltimore, Maryland, USA; 2State Key
Laboratory of Oral Diseases, West China Hospital of Stomatology,
Sichuan University, Chengdu, Sichuan, China; 3Institute of Spine,
Longhua Hospital, Shanghai University of Traditional Chinese
Medicine, Shanghai, China; “Department of Orthopaedics and
Traumatology, Faculty of Medicine, The University of Hong Kong,
Hong Kong SAR, China; 5Department of Pediatrics, Johns
Hopkins University, Baltimore, Maryland, USA

Background: Rheumatoid arthritis (RA) is an autoimmune
inflammatory polyarthritis that often leads to joint destruction,
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deformity, and loss of function. The immune system has
been the primary target of disease modifying anti-rheumatic
drugs. However, the joint destruction is not effectively halted
with these treatments. Accumulating evidence has shown
that bone marrow lesions occur during the early stage of
RA are closely associated with the prognosis, similar to
osteoarthritis (OA).

Methods: The TGF-betal ligand and its down-stream
p-smad2/3 in the subchondral bone of both collagen-induced
arthritis (CIA) mice and TNF-alpha mice were determined. The
dynamic subchondral bone alterations during the disease were
investigated by microCT. Histological analyses and MRI were
employed to characterize the subchondral pathology and the
consequent cartilage degeneration. TGF-beta type | receptor
kinase inhibitor (systemic injection) or pan-specific TGF-beta
neutralizing antibody (local embed) was used to rescue the
subchondral bone pathology in CIA mice or rats, respectively.
TGF-beta receptor Il (Tgfbr2) was further conditionally deleted
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in nestin* cells to delineate the cellular mechanisms of carti-
lage degeneration during RA.

Results: Aberrant activation of TGF-beta by immune
response-stimulated osteoclastic bone resoprtion recruited
mesenchymal stem cells (MSCs)/progenitors as clusters in the
subchondral bone marrow to initiate abnormal bone forma-
tion and consequently caused cartilage degeneration. Impor-
tantly, either systemic or local blockade of TGF-beta signaling
attenuated articular cartilage degeneration in RA. Moreover,
conditional deletion of Tgfbr2 in nestin* cells also effectively
halted progression of RA joint destruction.

Conclusion: Our data demonstrate that subchondral bone
and articular cartilage work in concert as a functional unit. The
pathogenesis of the cartilage degeneration of both RA and OA
converges on the aberrant activation of TGF-beta in the sub-
chondral bone. Modulation of TGF-beta activity represents a
promising therapy for joint degeneration of both RA and OA.

OR18

A Peptide-Modified Delivery System to Target
Osteoclasts

Lei Dang'2, Baosheng Guo'-2, Defang Li*-2:5, Jin Liu2,
Chao Liang'2:3, Xiaojuan He'2:3, Heng Wu'-2,

Zhijun Yang'-2, Zicai Liang?, Aiping Lu™2:3, Ge Zhang'?
TInstitute for Advancing Translational Medicine in Bone &
Joint Diseases, Hong Kong Baptist University,

Hong Kong SAR, China; 2Academician Chen Xinzi
Workroom for Advancing Translational Medicine in Bone &
Joint Diseases, Kunshan RNAI Institute, Kunshan Industrial
Technology Research Institute, Kunshan, Jiangsu, China;
3Institute of Basic Research in Clinical Medicine, China
Academy of Chinese Medical Sciences, Beijing, China

Background: Dysregulated miRNAs in osteoclasts caused
osteoclasts dysfunction contributing to skeletal disorders and
modulating dysregulated miRNA in osteoclasts could regulate
their dysfunction. But there is lack of systems for delivering
therapeutic miRNAs to osteoclasts in vivo. To develop a
delivery system specifically approaching bone resorption
surfaces to target osteoclasts to facilitate modulating miRNAs
in osteoclasts.

Methods: The D-Aspg can selectively bind to bone resorp-
tion surfaces for meeting osteoclasts nearby. The D-Aspg was
conjugated to the surface of liposome confirmed by HPLC.
(D-Aspg)-modified liposome encapsulated the miR-148a
antagomir, which suppress osteoclastogenesis to inhibit bone
resorption. Its hydrodynamic diameter, encapsulation effi-
ciency and serum stability were detected. Its tissue- and cell-
selective delivery of miR-148a antagomir in vivo were analyzed
by biophotonic imaging system and immunohistochemistry,
respectively. The therapeutic effect evaluation of miR-148a
antagomir delivered by (D-Aspg)-liposome in ovariectomized
mice was analyzed by microCT.

Results: The D-Aspg was successfully conjugated to the lipo-
some surfaces. The delivery system has a average diameter of
180 nm and encapsulation efficiency of 80%. The miR-148a
antagomir in (D-Aspg)-liposome was detectable at 24 hours
after incubation in serum, while the free miR-148a antagomir
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was vanished at 1 hour after incubation in serum. The fluo-
rescence signals of the labeled miR-148a antagomir were
relatively stronger in bone tissues and lower in liver and kid-
ney from the (D-Aspg)-liposome group in comparison with
liposome group. More instances of co-localization of the
labeled miR-148a antagomir with OSCAR* cells were found in
(D-Aspg)-liposome group compared with liposome group. The
microCT data showed that the bone mineral density of the 5th
vertebrae body from ovariectomized mice were significantly
higher in (D-Aspg)-liposome-miR-148a antagomir group com-
pared to other groups.

Conclusion: The D-Aspg could facilitate miR-148a antagomir
encapsulated within liposome to selectively target osteo-
clasts.

OR19

Substrate Stiffness Regulates Annulus Fibrosus-Derived
Stem Cells in Cellular, Gene Expression of Extracellular
Matrix and Biomechanical Characteristics

Chen Liu?, Jun Li', Huilin Yang'-2, Bin Li"2

'Department of Orthopaedics, The First Affiliated Hospital of
Soochow University, Suzhou, Jiangsu, China; 2Orthopedic
Institute, Soochow University, Suzhou, Jiangsu, China

Background: Annulus fibrosus (AF) regeneration is critical to
intervertebral disc repair, yet remains challenging due to the
remarkable heterogeneity of AF tissue. Since the stiffness
of substrate determines stem cell lineage commitment (1),
this study aimed to explore whether the differentiation of
AF-derived stem cells (AFSCs), a newly identified cell source
for AF tissue engineering, could be regulated by substrate
stiffness.

Methods: AFSCs were cultured on polyacrylamide gels (PAGs)
of different Young’s modulus (2.5, 10, and 35KPa). After 14
days, the cells were harvested and their gene expression and
cell traction forces (CTFs) were measured using RT-gPCR and
cell traction force microscopy (CTFM), respectively.

Results: AFSCs proliferated well on all PAGs, but showed
distinct morphology. Cells on soft (2.5KPa) gels maintained
rounded shape instead of spindle or polygon shape on hard
(35KPa) gels. AFSCs on soft gels showed the least expres-
sion of collagen type | gene, but the greatest expression of
collagen type Il and aggrecan genes. In contrast, AFSCs on
hard gels exhibited exactly the opposite case (Figure 1). The
CTF of cells gradually decreased with gel stiffness although
cell size increased (Figure 2).

Conclusion: Substrate stiffness effectively regulates AFSCs
in the cellular, extracellular matrix gene expression, and bio-
mechanical characteristics. Findings from this study may help
better understand the pathophysiological changes at cellular
level during disc development and degeneration.

Reference

1. Engler et al., Cell 2006;126:677-689.
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Figure 1 Gene expression of AFSCs cultured on PAGs of different stiffness for 14 days (*, p < 0.01).
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Figure 2 CTFM measurements of AFSCs on PAGs of different stiffness. (a) CTF maps. (b) CTFs.
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Bone Metastasis in Lung Cancer: Novel Animal Model
and microRNA as Biomarkers ror Early Diagnosis and
Targets for Treatment

Xijie Yu, Meng Gong, Qian Zhao, Junrong Ma

Laboratory of Endocrinology and Metabolism, West China
Hospital, Sichuan University, Chengdu, Sichuan, China

Background: Lung cancer is the major cause of malignancy-
related death worldwide. Metastases account for 90% of lung
cancer deaths, and frequently target the skeleton and lead to
rapid deterioration in quality of life and death. The molecular
mechanism underlying bone metastases is largely unknown.

Methods: A novel xenograft model was established in NOD
scid/scid IL-2rrg —=/— (NSG) immunodeficient mice, which lack
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mature T cells, B cells, and functional NK cells. The target tis-
sue distribution of human small cell lung cancer cell lines SBC-
5 and SBC-3 was conducted 30 days post-tail vein injection.
miRNA profiles were investigate in SBC-5 and SBC-3. Loss
and gain of function techniques based on a lentiviral system
were used to permanently restore miRNAs relevant to bone
metastasis in SBC5. The miRNA modified SBC5 cells were
cocultured with osteoblasts/osteoclasts. The phenotypes as
well as communications between SBC5 cells and bone cells
were investigated. The miRNA modified SBC5 cells were
further implanted into NSG mice to determine the changes in
bone metastases.

Results: The SBC-5 cells colonized bone and formed lytic
lesions, as well as colonizing liver, spleen, and, less frequently,
pancreas, ovary, and kidney. The SBC-3 cell xenografts formed
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easily visible tumor foci in liver, pancreas, ovary/uterus, kid-
ney, but not bone metastases. The expression of miR-335
and miR-29awas reduced in SBC-5 cells. miR-335 but not
miR-29acorrelated with SBC-5 cell-induced osteoclast forma-
tion. Restoring miR-335 expression in SBC-5 cells significantly
reduced cellular migration and invasion, and decreased prolif-
eration and colony formation in vitro. In NSG mice, increasing
miR-335 expression inhibited bone metastases of SBC-5 cell
xenografts. IGF-1R and RANKL, considered key factors in bone
metastases of other carcinomas, exhibited higher expression
levels in SBC-5 cells than in SBC-3 cells. Restoring miR-335
inSBC-5 cells reduced IGF-1R and RANKL expression.
Conclusion: SBC-5 cells in NSG mice provide a suitable
xenograft model system for bone metastasis of human lung
cancer. miR-335 plays an important role in homing mecha-
nisms of lung cancer metastasis to bone, which may service
as a novel biomarker and candidate therapeutic target for
bone metastases in lung cancer.

OR21

Aptamer-Functionalized Lipid Nanoparticles (LNPs)
Targeting Osteoblasts as a Novel RNA Interference
(RNAi)-Based Bone Anabolic Strategy

Chao Liang'2, Baosheng Guo', Heng Wu',

Fuchu He?, Lingqgiang Zhang?, Aiping Lu’, Ge Zhang'
TInstitute for Advancing Translational Medicine in Bone &
Joint Diseases, School of Chinese Medicine, Hong Kong
Baptist University, Hong Kong SAR, China; ?Beijing Proteome
Research Center, Beijing Institute of Radiation Medicine,
Beijing, China

Background: Metabolic skeletal disorders associated with
impaired bone formation (e.g., osteoporosis) are still major
clinical challenges. RNAIi provides a promising approach to
address the challenges. However, the bottleneck for translat-
ing RNAI into clinical application is lack of directly osteoblast-
specific delivery systems for osteogenic siRNAs at cellular
level. Here, we aimed to develop novel aptamer-functionalized
delivery systems directly targeting osteoblasts for RNAi-based
bone anabolic therapy.

Methods: Aptamer was screened by cell-SELEX with osteo-
blasts as target cells and hepatocytes and peripheral blood
mononuclear cells (PBMCs) as negative controls. Then, osteo-
blast-specific aptamer was conjugated with LNPs encap-
sulating Plekho1 siRNA, i.e., aptamer-LNPs-siRNA. Flow
cytometry, cyto-TEM and confocal imaging were employed to
evaluate in vitro physicochemical and biological characteris-
tics of aptamer-LNPs-siRNA. Biophotonic imaging, immuno-
histochemistry, FACS, microCT, bone histomorphometry and
mechanical testing were employed to examine the in vivo tissue
distribution, cell-selectivity, gene knockdown, dose-response
pattern, bone anabolic action and toxicity of aptamer-LNPs-
siRNA in ovariectomized rodents.

Results: After cell-SELEX, we screened an aptamer (CH6),
which targeted rat and human osteoblasts but not hepato-
cytes and PBMCs. Then, we developed CH6-functionalized
LNPs encapsulating Plekho1 siRNA, i.e., CHB6-LNPs-siRNA,
which had the particle size less than 90 nm and encapsulat-
ing efficiency above 80%. In vitro data also suggested that
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CH6 facilitated osteoblast targeting of siRNA and cellular
uptake mainly via macropinocytosis. Consistently, in vivo data
showed that CH6 facilitated skeleton/ osteoblast-specific
delivery of siRNA and high gene knockdown efficiency, lead-
ing to promoted bone formation, improved micro-architecture,
increased bone mass and enhanced mechanical properties in
osteopenic rats with no obvious toxicity.

Conclusion: CH6 aptamer-functionalized LNPs are promising
targeting system for directly delivering siRNA to osteoblasts
and will accelerate the clinical translation of RNAi-based bone
anabolic strategy.

OR22

Target Delivery Of Mesenchymal Stem Cells to Bone

Wei Yao

Center for Musculoskeletal Health, UC Davis Medical Center,
Sacramento, California, USA

Background: Aging is associated with a reduction in bone
marrow MSC numbers and a deficiency in the supportive bone
marrow microenvironment that augments the bone formation
process. Bone regeneration by the means of induction of
osteogenesis from MSCs offers a rational therapeutic option.
However, this approach is problematic due to the transplanted
MSC do not preferentially home to bone.

Methods: We attached a synthetic peptidomimetic ligand
(LLP2A) that has high affinity for activated o4f1 integrin on
the MSC surface, to a bisphosphonates (alendronate) that has
high affinity for bone, to direct the MSCs to bone.

Results: We have performed several preclinical studies and
demonstrating (1). LLP2A has high affinity against 04p1 integ-
rin. When the MSCs transition osteoblasts, the cells that form
bone, 04B1 integrin is highly expressed on the cell surfaces.
(2). In vitro, LLP2A-Ale increases MSC migration in a Transwell
assay system. It increased commitment of MSCs to osteo-
blast differentiation and increased osteoblast maturation and
function via Akt-signaling. (3). The new hybrid compound,
LLP2A-Ale, directs transplanted MSCs to bone and increases
the retention of the transplanted MSCs in bone in an in vivo
xenotransplantation study. (4). LLP2A-Ale augments bone
formation and bone mass in young immune-competent mice.
(5). LLP2A + MSCs reverses bone loss in osteoporotic mice
and rats induced by estrogen deficiency. (6). LLP2A + MSCs
increases bone formation in aged mice. (7). LLP2A-Ale + MSC
are anti-inflammatory and prevents bone loss associated with
inflammatory arthritis.

Conclusion: These results strongly support MSC trans-
plantation as a novel therapeutic option for the treatment of
bone loss related to aging and hormone deficiency if they are
directed to bone. Under proper guiding, MSCs transplantation
can be used to augment bone mass by increased homing and
osteogenic efficacy. The benefices of systemic MSCs trans-
plantation are multi-factorial and shall be considered beyond
a simple cell-based therapy but also providing growth factors
and paracrine modulating effects to treat or to alter the course
of diseases.

www.nature.com/bonekey
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Fracture Risk Assessment Following Hematopoietic Stem
Cell Transplantation
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Background: Patients underwent hematopoietic stem cell
transplantation (HSCT) experience rapid bone loss after
HSCT. The magnitude of fractures and the risk factors remain
unknown.

Methods: We performed a retrospective study of adult
that underwent HSCT at MD Anderson Cancer Center from
January 1, 1997 to December 31, 2011 to identify fractures
by physician billing codes, confirmed by clinic notes and/or
radiologic reports. Fracture rates were compared with the US
general population using estimates from the 1994 National
Health Interview Survey (NHIS). Gender, age, indication and
type of HSCT, were assessed as risk factors using regression
analysis based on the Cox proportional hazard model.
Results: A total of 7,650 patients underwent HSCT in the
15 year period. The mean age at the time of HSCT was 49.29
(£13.51). About 45% were female. The most common reason
for HSCT was a hematological malignancy (89.5%), of which
22.2% were multiple myeloma. Approximately 8% (n=631)
developed fracture with about 11% (n=440) in those with an
autologous transplant and 5% (n=191) in those with an alloge-
neic transplant. The rate of fracture in both males and females
was similar around 8%. Age and gender specific fracture rates
following HSCT were significantly greater than that of the US
general population in all sub-groups. The striking difference
was an approximately 10 times greater risk in 45-64 year old
males and females and an even greater risk in males >65 years
of age at the time of HSCT. A Cox proportional hazard model
showed that patients with autologous HSCT had larger hazard
of fracture than those with allogeneic HSCT (HR=1.58, p-value
<0.0001).

Conclusion: Both males and females experience a similar
increased risk of fractures following HSCT. Our study is the
first to determine the burden of the disease. Evaluation of a
comprehensive set of risk factors is needed.
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Greater Serum Carotenoid Concentration Associated with
Higher Bone Mineral Density in Chinese Adults

Yuming Chen, Zheqing Zhang, Jun Liu, Yi Cao, Yanhua Liu,
Yixiang Su

Guangdong Provincial Key Laboratory of Food, School of
Public Health, Sun Yat-sen University, Guangzhou,
Guangdong, China

Background: Carotenoids may positively regulate bone
metabolism through their antioxidant properties; however, few
studies have examined the relation between serum carotenoids
and bone health. We determined the associations between
the serum concentration of several carotenoid subclasses and
bone mineral density (BMD) in a Chinese population.
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Methods: This is a community-based cross-sectional study
was conducted in urban Guangzhou, Guangdong Province,
China. 1523 women and 595 men aged 59.6 (40-75) years
old completed serum B-cryptoxanthin, zeaxanthin+lutein,
lycopene and o-carotene concentration analyses at baseline
and BMD assessments at 3-year after enroliment. Serum indi-
vidual carotenoids were assessed by the methods of reverse-
phase high-performance liquid chromatography. Dual-energy
X-ray absorptiometry was applied to determine BMD at whole
body, lumbar spine, total hip, femur neck, trochanter and
Wards’ triangle. ANCOVA was used to examine the correla-
tions between categorized individual carotenoids and BMD at
measured sites.

Results: After adjusting for potential covariates, a monotonic
dose-response positive correlation between circulating lev-
els of B-cryptoxanthin, lycopene and a-carotene, and BMD
at various skeletal sites was observed in both women and
men. Compared with women (men) in the bottom quartiles,
women (men) in the top quartiles of serum B-cryptoxanthin,
lycopene or a-carotene exhibited 1.23-4.07% (2.65-6.94%),
0.95-3.88% (2.14-4.03%) or 1.99-4.49% (3.54-7.40%) higher
BMD at the bone sites with significant results (P-trend: <0.05),
respectively. No significant associations between serum
zeaxanthin+lutein and BMD were detected in either gender.
Conclusion: These results strongly suggest that serum carot-
enoids have a favorable association with bone health in the
study population. This study provides further evidence to rec-
ommend antioxidant-rich foods as a useful tool in bone health
promotion and osteoporosis prevention.
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Efficacy and Safety of Alfacalcidol in Chinese
Postmenopausal Women with Osteoporosis or
Osteopenia: Results of an Open Label, Non-Comparative,
Post Marketing Observational Study

Nan Li"2, Weibo Xia', Yan Jiang’, Shuli He,

Zhen Zhao', Jing Sun’, Mei Li’, Ou Wang', Xiaoping Xing’
1Department of Endocrinology, Key Laboratory of
Endocrinology, Ministry of Health, Peking Union Medical
College Hospital, Chinese Academy of Medical Science,
Beijing, China; 2Department of Geriatric Endocrinology,
Chinese PLA General Hospital, Beijing, China; 3Department
of Nutriology, Ministry of Health, Peking Union Medical
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Background: To explore the efficacy and safety of 1ug alfa-
calcidol daily in Chinese postmenopausal women with osteo-
porosis or osteopenia.

Methods: In this open-label and uncontrolled clinical ftrial,
62 postmenopausal women were included. Nine months
treatment with daily basic oral calcium (elemental calcium
0.5g) and alfacalcidol (Alpha D3®, 1 pg) were administrated.
Efficacy assessment including muscle function tests, bone
mineral density and bone turnover markers were carried out at
baseline and regular intervals. Renal ultrasound and multiple
biochemical indexes such as serum creatinine, serum calcium
and 24-hour urine calcium were tested as safety assessment.
Treatment adjustment: in case of any value above the normal
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range (serum calcium > 2.70 mmol/L or 24-hour urine calcium
> 300 mg) and a confirmation 1 week that after, the daily dos-
age of alfacalcidol were reduced to 0.5 pg. In case of repeated
confirmed values above normal range, the patients should be
exited from the study.

Results: A. Efficacy assessment: (1) Muscle function tests:
A significant improvement in the performance of timed up and
go test (TUG) and chair rising test (CRT) was proved already
after 3 months of treatment and further improved by the end
of the study. There were significant increases in the number of
participants able to successfully perform the tests: 91.9% at
baseline and 100% at the end of trial for the TUG (P=0.0073)
and 62.2% at baseline and 81.1% at the end for the CRT test
(P = 0.0070). (2) Bone mineral density: No significant change.
(3) Bone turnover markers: Significant decrease of serum
C-terminal telopeptide of type | collagen (CTX) and
N-aminoterminal propeptide of type | collagen (P1NP) was
observed after 3 months of treatment (P</span><0.001) and
lasted through the study. Serum intact parathyroid hormone
had a similar change as CTX and P1NP. B. Safety assement:
37 patients completed the study, 18 of whom adjusted alfa-
calcidol to 0.5ug daily (29.0%). There were 30 adverse drug
reactions in 21 patients out of 62 (incidence 33.9%). No
severe drug reactions and hypercalcemia. 17 patients (27.4%)
dropped out because of repeated hypercalciuria. An increase
of serum creatinine was observed as compared to baseline
(P</span><0.001), but all the values were in normal range.
Conclusion: Treatment with 1ug alfacalcidol daily can sig-
nificantly improve muscle function and bone metabolism.
Although 1pug alfacalcidol is relatively safe, regular and close
monitoring of urine calcium and timely adjusting the dosage
are very important.
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PTH Inhibition Rate Is Valuable in Distinguishing Different
Types of Hyperparathyroidism

Chang Shan, Xiaoxiao Zhu, Jing Pang, Zuo Yue, Lige Song,
Qi Zhu, Keqin Zhang

Tongji Hospital affiliated to Tongji University, Shanghai, China

Background: Presently, researches about the intravenous
calcium suppression test (CST) have been mainly focus-
ing on the diagnosis of primary hyperparathyroidism (PHPT)
but rarely on other types. Therefore, despite exploring the
autonomy of parathyroid function of secondary hyperparathy-
roidism (SHPT), this study was also designed to identify the
diagnosis as PHPT or SHPT of patients with elevated para-
thyroid hormone (PTH), normal renal function and normal or
intermittently elevated serum calcium.

Methods: 60 normal control subjects and 61 patients clini-
cally diagnosed as hyperparathyroidism were divided into
6 groups: Control, PHPT, SHPT with mildly impaired renal
function (SHPT1), SHPT with severely impaired renal func-
tion (SHPT2), tertiary hyperparathyroidism (THPT) and cause
unknown hyperparathyroidism (CUH). Intravenous CST was
administered to all the subjects; besides, total serum calcium
and ICMA PTH levels were measured before and after the start
of infusion, respectively.

Results: The most maximum serum PTH inhibition rate
(PTH-IR) was 50.11+£16.98%(PHPT), 88.24+7.84%(CUH),
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88.64+3.27%(SHPT1), 63.18+19.78%(SHPT2), 51.06+4.93%
(THPT), 85.06+10.38%(Control), respectively (mean(SEM),
P=0.000, between groups). Though pairwise comparison, the
PTH-IR was similar among PHPT, SHPT2 and THPT (P>0.1),
while lower compared with Control, CUH and SHPT1, respec-
tively (P<0.05). The ratio of PTH-IR/ACa was used to reflect
the sensitivity of calcium-mediated PTH suppression and the
index was significantly higher in Control compared with PHPT
and SHPT2, respectively (P<0.05). Surprisingly, Receiver
Operating Characteristic curve analysis suggests that 68.21%
is the cut-point to differentiate PHPT and Control, 75.59% to
differentiate PHPT and CUH, 82.26% to differentiate PHPT
and SHPT1, 79.85% to differentiate CUH and SHPT2, 82.60%
to differentiate SHPT1 and SHPT2.

Conclusion: In this study, it is confirmed that PTH-IR is of
great diagnostic value in differentiating PHPT from SHPT. With
aggravatingly impaired renal function, the autonomy of para-
thyroid function of SHPT is enhancing to make it undifferenti-
ated with THPT, indicating that the pathophysiological process
from SHPT to THPT is continuous.
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Tumor Induced Osteomalacia: Reports of 15 Cases in China
Weijia Yu, Chun Wang, Zhenlin Zhang

Metabolic Bone Disease and Genetic Research Unit,
Department of Osteoporosis and Related Bone Diseases,
Shanghai Jiao Tong University Affiliated the Sixth Peoples
Hospital, Shanghai, China

Background: Tumor-induced osteomalacia (TIO), or oncogenic
osteomalacia, is a rare paraneoplastic syndrome attributed to
tumor overproduction of FGF23, increasing renal phosphate
excretion and secondary hypophosphatemia. Clinical signs
include bone pain, proximal muscle weakness and pathologi-
cal fractures. Surgical resection leads to good prognosis, but
tumors are usually located in bones and soft tissues, and grow
slowly causing difficult localization. Our aim was to investigate
the clinical symptoms, biochemical data, diagnostic methods,
course after tumor resection and histopathological findings.
Methods: We analyzed clinical data, diagnostic methods
and pathological results of 15 patients with TIO. After medi-
cal history and physical examination, we measured biochemi-
cal markers of 43 nonfamilial, adult-onset hypophosphatemia
osteomalacia patients from 2009 to 2014 in Shanghai sixth
people’s hospital, and performed 18-F fluorodeoxyglucose
PET and CT (18F-FDG PET/CT) on 15/43 patients with sus-
pected TIO. Based on PET/CT, tumor resection surgery was
conducted on 15 patients with TIO.

Results: 6/15 women (40%) and 9/15 men (60%) had TIO.
Average age was 47.2+10.7 years (range 25-65). All presented
with bone pain, proximal muscle weakness and pathological
fractures. 9 had bioconcave or wedged vertebrae (9/15, 60%),
5 had femur fracture (5/15, 33.3%) and 2 had pelvis fracture
(2/15, 13.3%). The mean serum phosphate was 0.43+0.12
mmol/L; ALP 267+151 U/L. The results of PET/CT suggested
6 of them had increased accumulation of 18F-FDG. Histopa-
thology on 12/15 (80%) showed phosphaturic mesenchymal
tumor (PMT), in bones and soft tissues (11/15, 73.3%).
Conclusion: 18-F FDG PET/CT is playing a considerable
role in determining the localization of TIO-associated tumors.
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In view of the recovery of biochemical marker and clinical
symptoms, tumor resection surgery still remains the treatment
of first choice and be treated as kind of radical therapy.
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Clinical Analysis of MEN1-Related Primary
Hyperparathyroidism in Chinese
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Medical Science & Peking Union Medical College, Beijing,
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Background: Primary hyperparathyroidism (PHPT) is the
most frequent and initial multiple endocrine neoplasia type 1
(MEN1)-associated endocrine disease. Here, we summarized
clinical characteristics of MEN1-related PHPT (MHPT).
Methods: Retrospectively analysis was performed in 40 MHPT
patients and 171 consecutive patients with sporadic PHPT
(SHPT) diagnosed from 2002 to 2013 in PUMCH.

Results: The mean age at diagnosis of PHPT was 45.0
years in MHPT group, which was younger than SHPT group
(50.5 years, P<0.05). Compared with SHPT group, the percent-
ages of skeletal disorder and polydipsia or polyuria were sig-
nificantly lower in MHPT (57.5% vs. 87.3%, P<0.001; 20.0%
vs. 45.0%, P<0.05, respectively), while the percentage of uro-
lithiasis was significantly higher in MHPT (60.0% vs. 40.4%,
P<0.05). No difference in serum total calcium level was found
between the two groups. But elevation of ionized calcium (iCa)
level and decline of serum phosphate (P) level were less severe
in MHPT than in SHPT group (iCa: 1.40mmol/L vs. 1.50mmol/
L, P<0.05; P: 0.83mmol/L vs. 0.73mmol/L, P<0.05). ALP and
PTH level were lower in MHPT group than those in SHPT
group (median ALP: 102.5U/L vs. 168.5U/L, P<0.001; median
PTH: 237.0pg/mL vs. 639.2pg/mL, P<0.001). Compared with
SHPT, the incidence of parathyroid hyperplasia was higher in
MHPT (54.1% vs. 23.7%, P<0.001), meanwhile multi-glandu-
lar involvement was more common in MHPT group (58.3%
vs. 12.9%, P<0.001). After parathyroidectomy, performed in
34 MHPT patients, 5 patients showed persistent hypercalce-
mia and 9 patients showed recurrent hyperparathyroidism dur-
ing a mean follow-up time of 2.0 years (range 0.6-25 years).
Thus, the recurrent/persistent rate was 41.2%.

Conclusion: This is the largest study concerning MEN1-
related PHPT in Chinese. In conclusion, MHPT patients show
more common kidney involvement but less common skeletal
involvement and polydipsia or polyuria manifestation despite
a milder biochemical presentation compared with their SHPT
counterparts.
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Effects of Alendronate Versus Zoledronatic Acid in
Chinese Children with Osteogenesis Imperfecta:
Two-Year Clinical Trial

Yi Liu®, Mei Li", Peiran Zhou', Fang Lv', Doudou Ma’,
Weibo Xia', Wei Yu?, Yan Jiang!, Ou Wang', Xiaoping Xing’
1Department of Endocrinology, Key Laboratory of
Endocrinology, Ministry of Health, Peking Union Medical
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Science, Beijing, China

Background: Bisphosphonates are beneficial for osteogen-
sis imperfecta (Ol) as they can increase bone mineral density
and reduced bone fracture incidence. The clinical study of
bisphosphonates in patients with Ol is limited. We compare
the efficacy and safety of oral alendronate with intravenous
zoledronic acid in Chinese patients with Ol.

Methods: In this open-label, 2 year, prospective study, we
randomly assigned children and adolescents aged from
1 month to 18 years old with moderate to severe Ol to receive
either intravenous zoledronic acid 5mg annually or oral alen-
dronate 70mg weekly. Calcium and vitamin D were supple-
mented daily. Primary endpoint was changes of bone mineral
density (BMD) during treatment. Secondary efficacy endpoint
included changes in liner growth speed, fracture incidence,
and bone turnover biomarkers.

Results: Of 159 participants, 104 received alendronate and 55
were assigned to zoledronic acid group. After two years of treat-
ment, the mean BMD z score of lumbar spine was increased
significantly from -2.3 to 0 in zoledronic acid (P<0.001) and
—2.9t0 -0.1 in alendronate (P<0.001). Zoledronic acid induced
a significantly larger increase in femoral neck BMD z score
than alendronate (0.0+-1.9 vs —-4.2+2.5, and -1.7+2.3 vs
-4.0+£2.8, P=0.019). Fracture incidence was reduced more
significantly in zoledronic acid group than that in alendronate
group (0.16+0.59 vs. 0.43+0.78, P=0.031). Serum cross-linked
C-telopeptide of type | collagen decreased equivalently in
both groups (26% in the alendronate-treated group, 24% in
the zoledronic acid group, P=0.779). Adverse effects were
similar between the two groups.

Conclusion: Both intravenous zoledronic acid and oral alen-
dronate are effective, well-tolerated alternative treatment
for Ol. Intravenous zoledronic acid is associated with more
significant decrease in fracture incidence.
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Background: Data about the evaluation and management of
osteoporotic patients following fragility fractures is still lack-
ing in China. This study aims to investigate the outcomes and
management of patients with osteoporotic fractures during
the post-fracture course in China.

Methods: This retrospective study involved female patients
hospitalized for low-trauma hip or vertebral fractures from
Jan 18t, 2008 to Dec 31St, 2012 in 18 hospitals of different
areas in China. A questionnaire composed of 36 questions
was administered to the patients by telephone survey.
Results: The response rates of subjects with hip and vertebral
fractures were 66.4% and 73.5%, respectively. 1989 cases
aged 73.4+10.0 were analyzed, including 1148 cases of hip
fracture and 841 cases of vertebral fracture. Falling was the
most common cause of fractures (66.5%). During 3.08(+1.44)
years following fractures, 217 cases (10.9%) died including
153(13.3%) and 64(7.6%) cases of hip and vertebral fracture.
3.5% and 26.0% of the living patients are disabled or need
help in daily life, respectively. Osteoporosis was found in the
discharge diagnoses in 56.8% of all patients. BMD had never
been tested in 42.0% of the patients. 142(7.1%) and 20(1.0%)
cases experienced one and two refractures, respectively.
69.6% (1385) of the cases initiated anti-osteoporosis
pharmacotherapy after fractures. Only 7.0% of the patients
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knew about osteoporosis very well and 23.3% did not know
about osteoporosis. 70.0% of the patients took steps to
prevent osteoporosis and fracture including prevention of
falling (50%), milk or calcium-fortified food (48.6%).
Conclusion: In the present study, only 59.4% of the patients
resumed daily life ability completely following fractures and
hip fractures affected living status more significantly. The rates
of diagnosis and treatment of osteoporosis in patients with
fragility fractures were low and the pharmacotherapy was
insufficient in such cases in China.
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Vertebroplasty and Kyphoplasty

Zhongliang Deng, Yang Wang, Fan Huang, Zhenyong Ke,
Liang Chen

Department of Orthopaedics, Second Affiliated Hospital of
Chongqing Medical University, Chongqing, China

Background: Vertebroplasty (VP) and kyphoplasty (KP) are
emerging procedures for immediate pain relief when treating
osteoporotic or osteolytic fractures. The main complication is
polymethylmethacrylate (PMMA) leakage, leading to compres-
sion of neural structures or embolism. Intravertebral pressure
(IP) is an important factor determining the risk for leakage,
but there is limited information from clinical and experimen-
tal studies. This study compared the intravertebral pressures
of compressed vertebrae and adjacent normal vertebrae, and
measured the IP of compressed vertebrae during VP and KP.
Methods: Thirty-five patients (40 compressed vertebrae and
35 adjacent normal vertebrae) were randomly allocated IP
measurements. Cannulas were placed bipedicularly into the
posterior third of each vertebral body. Either PMMA or a bal-
loon was injected into the vertebral body through the right
cannula. A manometer was connected to the cannula in the
left pedicle, and heparin was injected to verify the pressure
measurement system.

Results: The range, average IP, and SD of compressed ver-
tebrae were 0-39 mmHg and 24.5+11.3 mmHg; and adja-
cent normal vertebrae were 3-16 mmHg, 7.3+4.2 mmHg.
Average IP for Phase 1 (before PMMA injection) for VP was
23+11.9 mm Hg; the maximum I[P during injection was
169+46.8 mmHg and the IP for 10 minutes after injection
was 33+9.4 mmHg. The highest IP recorded for KP patients
was 142+39.6 mmHg. The average IP for Phase 1 (before bal-
loon inflation) was 24+12.7mmHg; Phase 2 (peak IP during
inflation) was 63+25.8 mmHg; and Phase 3 (after inflation/
before PMMA injection) was 18+10.8 mmHg. The IP 10 minutes
after injection in KP was 36+8.5 mmHg.

Conclusion: The IP of compressed vertebrae was significantly
higher than that of adjacent normal vertebrae. There was
a significant increase in IP during the PMMA filling in VP and
KP; the IP of compressed vertebrae was not significantly re-
duced by the balloon inflation in KP, and no statistically signifi-
cant differences in IP were found during all common stages of
PMMA filling in VP and KP.
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Background: The use of minimally invasive plate osteosyn-
thesis (MIPO) via anterolateral deltoid splitting has good out-
comes in the management of proximal humerus fractures.
While using this approach has several advantages, including
minimal soft tissue disruption, preservation of natural biology
and minimal blood loss, there is an increased risk for axillary
nerve damage. This study compared the advantages and
clinical and radiological outcomes of MIPO or open reduction
and internal fixation (ORIF) in patients with proximal humerus
fractures.

Methods: A matched-pair analysis was performed, and pa-
tient groups were matched according to age (3 years),
sex and fracture type. Forty-three pairs of patients (average
age: MIPO, 63 and ORIF, 61) with a minimum follow-up of
12 months were enrolled in the study group. The patients
were investigated radiographically and clinically using the
Constant score.

Results: The MIPO technique required less surgery time and
caused less blood loss compared to ORIF (P<0.01). In addi-
tion, MIPO required a smaller incision, resulted in less scar-
ring, and was cosmetically more appealing and acceptable to
female patients than ORIF. Following MIPO, patients had bet-
ter functional results at 3 and 6 months, with better outcomes,
less pain, higher satisfaction in activities of daily living, and
a higher range of motion when compared to ORIF (P<0.05).
Fracture configuration, according to the AO/ASIF(Association
for the Study of Internal Fixation) fracture classification, did
not significantly influence the functional results. The complica-
tion rate was comparable between both groups.

Conclusion: The use of MIPO with a locking compression
plate in the management of proximal humerus fractures is a
safe and superior option compared to ORIF.
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Background: Women with breast cancer (BC) are at high risk
for fracture due to the deleterious impact of BC therapies on
bone. In China, BC survival is improving as screening and
treatment programs expand, however no guidelines exist to
prevent BC treatment induced bone loss. We designed a pilot
study to evaluate the scope of this problem among BC survi-
vors at a large cancer referral hospital in Beijing.

Methods: BC survivors receiving care at the Cancer Institute
and Hospital of the Chinese Academy of Medical Sciences
between April-December 2013 were invited to participate.
Women between 50-70 years of age were eligible if they had
initiated treatment for BC at least 5 years prior to enrollment,
and had no evidence of metastatic bone disease. Study pro-
cedures included a questionnaire regarding risk factors for and
personal history of fracture and a thoracolumbar x-ray.
Results: 100 women were enrolled with a mean age of
57+5 years, and BMI of 26.6+4.8 kg/m2. Mean years since BC
diagnosis was 6.0+0.8. The majority of cases were stage | or Il at
diagnosis (79.2%) and estrogen and/or progesterone receptor
positive (87%). In total, 12 vertebral fractures (VFs) were iden-
tified. Average reported lifetime height loss was 1.7+1.1 cm,
11% reported a parental history of fracture, 9% reported a
personal history of fracture, and 22% reported falling within
the past year. Forty-five percent of all participants reported
taking calcium supplements, but only 4% reported taking vi-
tamin D supplements. Only 25% of women reported having a
bone density scan since being diagnosed with BC.
Conclusion: Prevalence of VF among our cohort of Chinese
BC survivors was 12%, much higher than reported among
age-matched healthy Chinese women in Beijing (less than
5%). Chinese women undergoing BC therapy should be rou-
tinely evaluated for osteoporotic fracture risk. Larger studies
are necessary to inform screening and prevention guidelines.
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