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Spatiotemporal Expression Of Tbx18 During
Endochondral Bone Formation

Ryuma Haraguchi, Riko Kitazawa, Sohei Kitazawa
Division of Molecular Pathology, Ehime University Graduate
School of Medicine, Toon, Ehime, Japan

The developmental steps of endochondral bone formation are
tightly regulated by the spatial and sequential expression of
several transcription factors. Here, we provide new insight into
the involvement of Tbx18 gene in the regulation of bone for-
mation. In this study, we characterized its spatial and temporal
expression pattern in the limb skeltal region. Tbx18 expres-
sion was detected in the condensed mesenchymal cells at
E10.5 limb bud, while it became undetectable at E11.5 and
E12.5. From stage E13.5 to E18.5, Tbx18 expression reap-
peared in chondrocytes. Finally at the postnatal stage, Tbx18
expression was observed in epiphyseal chondrocytes and
osteocytes within the lacunae of mature trabecular bone. To
explain these periodic and spatial Tbx18 expression patterns,
on the assumption that Tbx18 gene expression is epigeneti-
cally regulated during mouse limb development, we examined
the methylation status of the CpG-island in the mouse Tbx18
gene by a the methylation-specific polymerase chain reaction.
Hypermethylation of the Tbx18 gene promoter became evi-
dent at an early embryonic stages in Tbx18-negaitive cells,
and disappeared at a late embryonic stage in Tbx18-positive
cells. Based on these data, we speculate that Tbx18 is a key
regulator of bone formation during the limbs development,
and that an epigenetic mechanism is involved in regulating
dynamic change of Tbx18 expression.

P1002

Effect Of Intermittent Administration Of Pth On

Spinal Fusion In Rats With Glucocorticoid- Induced
Osteoporosis

Tsuyoshi Sugiura, Masafumi Kashii, Yohei Matsuo,
Tokimitsu Morimoto, Hirotsugu Honda, Takashi Kaito,
Motoki Iwasaki, Hideki Yoshikawa

Orthopaedic, Osaka university Graduate School of Medicine,
Suita, Osaka, Japan

Objective: To determine the effect of intermittent adminis-
tration of human parathyroid hormone 1-34 (PTH) on spinal
fusion in rats with glucocorticoid-induced osteoporosis (GIO).

Methods: 5mg/kg Methylprednisolone (MP) was administered to
male 8-week-old SD rats for 12 weeks. After 6 weeks MP adminis-
tration, 19 GIO rats underwent posterolateral spinal fusion (L4-5)
with iliac crest autograft. After surgery, rats were started on
5 times per week regimen of saline (n=9) or 40ug/kg™ PTH (n=10)
for 6 weeks after surgery. Time-course microstructural analysis
of fusion mass and adjacent vertebra (L6) were analyzed using
in vivo microCT at 2, 4, 6 weeks postoperatively. Fusion assess-
ment and histological examination were performed.

Results: In the PTH group, bone volume and other micro-
structural parameters at fusion mass increased and reached
its peak at 4 weeks postoperatively, and these parameters at
fusion mass and adjacent vertebra were significantly greater
than the saline group at 4, 6 weeks postoperatively. Manual
palpation revealed the PTH group had higher fusion rate than
the saline group (PTH:90%, saline:56%).

Conclusions: In GIO model animals, intermittent administra-
tions of PTH accelerate bone formation and enhance bone
turnover at the graft site, leading to the acceleration of spinal
fusion. Moreover, it has protective effects of adjacent vertebral
fractures.

P1003

Long-Term Corticosteroid Therapy Systemic Survey
Kawtar Nassar, Saadia Janani, Wafaa Rachidi,
Noufissa Etaouil, Wafaa Mkinsi

Rheumatology, Casablanca, Morocco

Corticosteroids is a common requirement in practice.
Materials and methods: We conducted a descriptive sur-
vey, with 125 patients in Rheumatology hospital university in
Casablanca, receiving systemic corticosteroid therapy. The sur-
vey was conducted between December 2011 and May 2012.
Results: The mean age was 46.5 years + 10. Majority recieved
prednisone at a dose greater than or equal to 20 mg per day
for at least 2 months of treatment. 60% patients recognize be
informed about the treatment. During treatment, 44 patients
experienced various neuropsychological symptoms (35.2%), to
varying degrees, including: irritability (16.8%), insomnia (18.4%),
somnolence (6.4%), depression (7.2%, n = 9) with two cases of
attempted suicides, headache in four cases, tremor (2 cases), and
delusions of persecution in a cas. weight gain (41.6%), 28.8%
of complications cutanées.15 cases of osteoporosis have been
reported, five cases of fractures, and two cases of osteonecrosis.
Conclusion: Specific support and regular, as well as patient
education on long-term systemic corticosteroids should be
allocated on a systemic.
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The Role Of Focal Adhesion Kinase And Sonic Hedgehog
On The Process Of Fracture Repair

Yuu Horikiri', Tsuyoshi Shimo?, Masahiro Iwamoto?,

Naito Kurio, Tatsuo Okui', Akira Sasaki’

'Department of Oral and Maxillofacial Surgery, Okayama
University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama, Japan; 2Division of
Orthopedic Surgery, The Children’s Hospital of Philadelphia
Research Institute, Philadelphia, PA, USA

Introduction: We have previously reported that focal adhe-
sion kinase (FAK) and sonic hedgehog (SHH) have regulatory
mechanisms of osteoblast and osteoclast differentiation under
the pathological condition in cancer induced bone destruction.
However, the relationship and the role of FAK and SHH on the
process of normal fracture repair has not been clarified yet.
Methods and results: Immunohistochemical analysis
revealed that pFAK Tyr397 and SHH was expressed in bone
marrow cells, and pFAK Tyr397 was also detected in ALP posi-
tive osteoblasts near the TRAP positive osteoclasts in the rib of
mice fractured site on day 3 and 5. pFAK Tyr397 and SHH was
detectable in osteoblasts in the fractured site on day 14. SHH
upregulated FAK mRNA and pFAK Tyr397 in time dependently
in osteoblastic MC3T3-E1cells. 5 lentivirus encoding short
hairpin FAK RNAs (shFAK) infected MC3T3-E1 groups have
a rounded morphology and were decreased cells prolifera-
tion, adhesion, migration and differentiation. SHH stimulated
proliferation of MC3T3-E1 cells and osteoclast formation in a
co-culture system containing MC3T3-E1 and murine CD11b+
bone marrow cells, but did not effect on the shFAK infected
MC3T3-E1 co-culture group.

Conclusion: These findings suggest that SHH derived from
bone marrow cells or osteoblasts stimulate proliferation and
support of osteoclast formation through pFAK Tyr397 activa-
tion in osteoblast in the process of bone fracture repair.

P1005

Deferoxamine Alleviates Unloading-induced Delay

Of Bone Defect Repair

Takeshi Matsumoto, Syota Sato, Daichi Goto

Osaka University Graduate School of Engineering Science,
Toyonaka, Japan

We tested the hypothesis that deferoxamine (DFO), known to
stabilize hypoxia inducible factor-1o. expression, reduces the
unloading-induced delay of bone repair via improving angio-
genesis. Rats (2, 12 wk) were given a drill-hole surgery on a
tibial diaphysis and, soon after surgery, subjected to no treat-
ment (C), hindlimb unloading (HU), or HU with the alternate-
day administration of 3-pyg DFO to the defect site (HU-DFO).
On postoperative day 5 (DAY5: C, n=10; HU, n=13; HU-DFO,
n=11) or 10 (DAY10: C, n=10; HU, n=11; HU-DFO, n=11), each
rat was perfused with a zirconia vascular casting agent from the
abdominal aorta, euthanized, and immersed in cold water to
solidify the agent. The defect site was scanned by synchrotron
lights (SPring-8, Harima, Japan), and taking advantage of the
zirconium k-edge, vascular and bone images were obtained
by subtraction CT with 2.74-pym voxel resolution. At DAY5,
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bone volume fraction (%BVf) was higher in HU-DFO (1.5+0.4)
than in HU (0.3+0.1) (p<0.05), and these values were lower
than 3.6+0.8 in C (p<0.05). Vascular volume fraction (%VVf)
tended to be lower in HU (4.5+1.3) than in both C (7.4+2.0)
and HU-DFO (8.3+1.2). At DAY10, %BVf was similar between
HU-DFO (40+1) and C (44+2) but lower in HU (26+2) than in C
(p<0.05). %VVf did not differ between HU-DFO (6.2+0.8) and
HU (5.0+0.7), and these values were lower than 8.1+0.9 in C
(p<0.05). These results suggest that the delay of bone defect
repair under HU is alleviated by DFO-promoted angiogenesis.

P1006

Topological Expression Of Sfrp4 During Fetal Bone
Formation

Ryosuke Tachibana’, Ryuma Haraguchi’, Yuri Kameoka’,
Kanazu Ariyasu’, Kiyoshi Mori2, Sohei Kitazawa', Riko Kitazawa'
Division of Molecular Pathology, Ehime University Graduate
School of Medicine, Toon, Ehime, Japan; 2Division of
Diagnostic Molecular Pathology, Kobe University Graduate
School of Medicine, Kobe, Hyogo, Japan

Secreted Frizzled-related protein 4 (Sfrp4) is a member of the
secreted Wnt antagonist family gene that interacts directly with
Whnt-ligand, and antagonizes both canonical and non-canonical
Wnt-B-catenin signaling. In adult mice, Sfrp4 expression is
observed mainly in the periosteum, and, reflecting its antag-
onistic effect against 3-catenin, its overexpression in osteo-
blasts suppresses osteoblast proliferation in vivo. In this study,
we engineered an Sfrp4-LacZ mouse strain in which the bulk
of the coding region of the Sfrp4 gene was replaced by the
B-galactosidase (LacZ) reporter gene. The generation of Sfrp4-
LacZ mouse provides the advantage, for in vivo studies of
Sfrp4, of the highly sensitive and easy in situ detection of LacZ
gene expression. We focused on spatial and temporal Sfrp4
expression patterns in the developing limb. Until stage E16.5,
LacZ expression was not detected in the limb bud tissues; it
became evident only in a restricted area of the trabecular bone
region at E17.5. At the neonatal stage (P0), strong LacZ expres-
sion was observed on osteoblastic cells lining the trabecular
bone surface of the long bone shaft; however, LacZ positive
cells were not detected on periosteal osteoblastic cells or on
cells in the articular cartilage. These characteristic spatiotem-
poral expression patterns of Sfrp4 suggest that Sfrp4 may play
a role in the maintenance and remodeling phase of trabecular
bone, but has little effect during fetal skeletal bone formation.

P1007

Predominant Expression Of Histone 3 Lysine 9
Methyltransferases In The Prehypertrophc Chondrocytes
During The Growth Plate Chondrocyte Development
Hisashi Ideno-2, Akemi Shimada’, Taichi Kamiunten,
Kazuhiko Imaizumi?, Kazuhisa Nakashima’, Akira Nifuji?
TPharmacology, Tsurumi University, School of Dental
Medicine, Yokohama, Japan; 2Waseda University,
Tokorozawa, Saitama, Japan

Epigenetic modifications, including methylation and/or acety-
lation of histone tails, play important roles in cell fate decision
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and differentiation during development. Among them, Histone
3 Lysine 9 (H3K9) modifications regulate gene expression
and chromatin structure. Mono-, di-, and tri- methylated
states of H3K9 are regulated by H3K9 methyltransferases
(H3K9MTases), such as G9a, GLP and SETDB1. Since G9a-,
GLP-, and Sestb1-null mice all show embryonic lethality,
their functions in organogenesis and later mouse embryo-
genesis are unclear. In this study, we examined distri-
butions of H3KOMTases as well as H3K9mel1, me2 and
me3 during the growth plate chondrocytes development.
Immunohistochemistry revealed that H3KOMTases as well as
methylated H3K9 were scarcely detected in forelimb cartilage
primordia at E12.5. G9a, GLP, and SETDB1 were detected at
low levels in proliferating chondrocytes and at high levels in
prehypertrophic and hypertrophic chondrocytes at E14.5 and
16.5. Distributions of H3K9me1 and me3 were over-lapped
with those of H3K9 H3K9MTases. These results suggest that
the H3K9MTases G9a, GLP, and SETDB1 are expressed pre-
dominantly in prehypertrophic and hypertrophic chondrocytes
and that they could regulate gene expression and progression
of chondrocyte differentiation through modification of H3K9
during the growth plate chondrocyte development.

P1008

Bruton Tyrosine Kinase Suppresses Osteoblastic
Differentiation

Shoichi Kaneshiro, Chikahisa Higuchi, Kosuke Ebina,
Kenrin Shi, Hideki Yoshikawa

Orthopaedics, Graduate School of Medicine, Osaka
University, Suita, Osaka, Japan

Objectives: The Tec family of nonreceptor tyrosine kinases
have been shown to play a key role in inflammation and bone
destruction. Bruton tyrosine kinase (Btk) has been the most
widely studied due to the critical role of this kinase in B-cell
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Figure 1 Effects of PCI32765(Btk inhibitor) on matrix mineralization
in MC3T3-E1 cells.
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development and recent evidence showing that blocking Btk
signaling is effective in ameliorating lymphoma progression
and experimental arthritis. The role of Btk in osteoblastic dif-
ferentiation has not been well elucidated. We report herein the
role of Btk in osteoblast differentiation.

Methods: We investigated the effects of PCI-32765, a Btk
inhibitor and knockdown of Btk on osteoblast differentiation in
mouse preosteoblastic MC3T3-E1 cells and primary calvarial
osteoblasts.

Results: Expression of Btk was detected in these two cells.
Btk inhibitor stimulated alkaline phosphatase (ALP) activity
and mRNA expression of osteoblastic markers. Mineralization
of extracellular matrix was also promoted by treatment with
Btk inhibitor. Knockdown of Btk caused increased ALP activ-
ity and mRNA expression of osteoblastic markers. In addition,
Btk inhibitor suppressed phosphorylation of mitogen-activated
protein kinase (MAPK) and Akt. Our results indicate that Btk
might regulate osteoblast differentiation through MAPK and
Akt. Btk inhibitor would be of potential use for the treatments
of osteoporotic change in RA patients since it possess not
only anti-inflammatory effect which has been reported but also
pro-osteoblastic effect.

P1009

Canonical Wnt Signaling Activates Mir-34 Expression
During Osteoblastic Differentiation

Masato Tamura', Maki Uyama'-2, Mari Sato’,

Masamitsu Kawanami?

"Hokkaido University, Grad. Sch. Dent. Med, Biochem.Mol.
Biol., Sapporo, Japan; 2Hokkaido University, Grad. Sch.
Dent. Med., Periodont. Endodont., Sapporo, Japan

Wnt signaling and bone morphogenetic protein (BMP)-2 sig-
naling are critical roles in osteoblast differentiation. microRNAs
(miR) represent a class of ~22 nucleotide noncoding RNAs
that regulate gene expression by targeting mRNAs for cleav-
age or translational repression. Recent studies have revealed
important roles for miRs in the regulation of gene expression
on osteoblasts. In a previous study, we indicated that miR-
206 of muscle-specific miRNA expression is down-regulated
by BMP-2 at a post-transcriptional level in C2C12 cells. In this
study, we performed microRNA profiling using Wnt3a-C2C12
cells and BMP-2-treated C2C12 cells. We identified miR34b
and miR34c¢ which are up-regulated by activation of canonical
Wnt or BMP-2 signaling in C2C12 cells. Expression of mature
miR-34 increased from lower levels at day 0 to maximum lev-
els on day 28 of MC3T3-E1 cell differentiation. The miR34
expression also significantly increased after treatment with
bortezomib, a 26S proteasome inhibitor dose-dependently.
To examine the effects of these miRs on osteoblast differen-
tiation, antisense inhibitor of miR was transfected to MC3T3-
E1 cells and examined osteoblast-related gene expression.
Knock-down of miR34 inhibited alkaline phosphatase mRNA
expression and activities. These present studies indicated the
possibility that miR-34 regulates gene expression by targeting
negative regulators of osteogenic pathways and thereby con-
tributes to osteoblast differentiation.
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Impaired Bone Mineralization In Transgenic Medaka Fish
Expressing Fra-1 In Osteoblasts

Tomohiro Matsumoto'-5, Yasunari Takada', Takashi
Nakamura?, Makoto Suematsu?, Keiji Inohaya®, Akira Kudo?®,
Atsushi Shimizu?, Koichi Matsuo’

Laboratory of Cell and Tissue Biology, School of Medicine,
Keio university, Tokyo, Japan; 2Department of Biochemistry,
School of Medicine, Keio University, Tokyo, Japan;
SDepartment of Biological Information, Tokyo Institute

of Technology, Tokyo, Japan; “Department of Molecular
Biology, School of Medicine, Keio University, Tokyo,

Japan; ®School of Medicine, Tokai University,

Kanagawa, Japan

In vertebrates, bone mineralization is tightly regulated by
osteoblasts to maintain mechanical properties of bone and
calcium-phosphate metabolism. In mice, overexpression of
the transcription factor Fra-1 in the whole body increases bone
mass and decreases bone mineralization. However, the cell-
autonomous function of Fra-1 in osteoblasts across vertebrate
evolution remains unclear. Here, we expressed mouse Fra-1
in osteoblasts in medaka, which is largely transparent during
development allowing live imaging of osteoblasts and vital
staining of the skeleton. We first employed in silico analysis to
predict that exogenous mouse Fra-1 could heterodimerize with
medaka Jun proteins to form the transcription factor AP-1. We
then generated transgenic medaka expressing mouse Fra-1
in osteoblasts to investigate a cell autonomous Fra-1 function
in vivo. When we quantified expression of potential transcrip-
tional targets of Fra-1 in embryos and larvae, we observed
altered expression patterns indicative of perturbed bone min-
eralization. Fra-1 transgenic medaka also showed significantly
lower fluorescence intensities than did wild-type controls when
stained for alizarin complexone. Consistently, in micro-com-
puted tomography, Fra-1 transgenic medaka showed lower
bone mineral density than did wild-type controls (Figure). These
data suggest that Fra-1 expression in osteoblasts impedes
biomineralization, and that in vertebrates Fra-1/AP-1 activity in
osteoblasts counteracts hypermineralization.

Figure 1 Micro CT images

Fra-1 Tg
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P1012

Rac1 Suppresses Bmp-2-induced Osteoblastic
Differentiation

Megumi Onishi®-2, Yuki Fujita’, Hideki Yoshikawa?,
Toshihide Yamashita’

1Department of Molecular Neuroscience, Graduate School of
Medicine, Suita, Osaka, Japan; 2Department of Orthopedic
Surgery, Graduate School of Medicine, Osaka University,
Suita, Osaka, Japan

Small G proteins of the Rho family are pivotal regulators of
several signaling networks. Ras homolog family (Rho) and one
of its targets, Rho-associated protein kinase (ROCK), partici-
pate in a wide variety of biological processes, including bone
formation. A previous study has demonstrated that the ROCK
inhibits osteogenesis by recombinant human bone morpho-
genetic protein-2 (BMP-2) in vivo and in vitro. However, the
effect of other Rho family members, such as Ras-related C3
botulinum toxin substrate 1 (Rac1) and cell division cycle 42
(Cdc42), on bone formation remains unknown. In this study,
we investigated whether Rac1 also participates in BMP-
2-induced osteogenesis. Expression of a dominant negative
mutant of Rac1 enhanced BMP-2-induced osteoblastic differ-
entiation in C2C12 cells, while a constitutively active mutant
of Rac1 attenuated that effect. The Rac1 inhibitor NSC23766
enhanced BMP-2 induced osteoblastic differentiation in
C2C12 cells. Knockdown of T lymphoma invasion and metas-
tasis 1 (Tiam1), a Rac-specific guanine nucleotide exchange
factor, enhanced BMP-2-induced alkaline phosphatase activ-
ity. Furthermore, we demonstrated that BMP-2 stimulated
Rac1 activity. These results indicate that the activation of Rac1
attenuates osteoblastic differentiation in C2C12 cells.

P1013

The Study Of Adhesion Of Mouse Mesenchymal Cells On
Titanium Plates With Various Surface Modifications
Michiko Nakatsuka', Shunji Kumabe', Akihiro Hosoya?,
Yoshiya Hashimoto, Chizuko Inui-Yamamoto', Chunying An’,
Katsura Ueda, Aiko Morishita!, Yasutomo Iwai’

10saka Dental University, Hirakata, Osaka, Japan;
2Matsumoto Dental University, Matsumoto, Japan

Objective: The present study was performed mainly on the
Scanning Electron Microscopy (SEM) and immunochemical
histology of initial osseointegration mimic the dental implant
therapy.

Methods: We used the three types of titanium plates in this
study (o-p type (Ti-6Al-4V) titanium (Ti) alloy subject to anodic
oxidization (POl; JMM) or hydroxyapatite coating (HAC;
JMM), and finely-blasted JIS type 4 (99%) Ti (SPI; THOMMEN/
Morita)). Isolated immature mouse mesenchymal cells (MMSC)
were seeded and cultured with the discs in conditioned
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POWEREDBY 10 (GP Bio Sciences) in 12-well plates (ascorbic
acid+B-glycerophosphate+dexamethazone, 100000 cells per
ml), thereby the cells proliferated and were induced to differ-
entiate into mature osteoblast-like cells (Obs).

Results: In the 180-minutes specimens, we observed that
the Obs proliferated and spread into flat and large polygonal
proper cells. In addition, the immunohistochemistry of the
attached Obs demonstrated the expression of F-actin and
CD51 in 180-minutes specimens.

Conclusion: The results suggest that the MMSC attach on
Ti discs with different microtextures within 180 minutes.

P1014

The Effects Of Dickkopf4 On The Proliferation,
Differentiation, And Apoptosis Of Osteoblasts

Shiro Hiramitsu, Masakazu Terauchi, Toshiro Kubota
Department of Comprehensive Reproductive Medicine, Tokyo
Medical and Dental University, Bunkyo-ku, Tokyo, Japan

Background: The Dickkopf family, comprising four members
(Dkk1/2/3/4), is known to modulate Wnt/B-catenin signaling.
Although the effects of Dkk1 on the Wnt/B-catenin signaling
in osteoblasts are well studied, those of the other members,
especially Dkk4, remain unclear.

Method: We examined the effects of Dkk4 on osteoblasts com-
paring normal MC3T3-E1 cells with their counterparts whose
expression of Dkk4 was reduced by siRNA in the following
experiments: proliferation (BrdU assay); osteoblast differentia-
tion (CFU-ALP assay); expression of bone formation markers
and osteoblast-specific transcription factors (QRT-PCR); apop-
tosis (TUNEL assay); transcriptional activity of TCF (luciferase
assay); expression of Wnt-target genes (QRT-PCR). We also
investigated the role of Dkk4 in pre- and post-menopausal
women by assessing the correlation between the serum levels
of Dkk family members and bone metabolism markers.
Result: The reduction of Dkk4 expression promoted osteo-
blasts proliferation and differentiation, while it inhibited their
apoptosis. With decrease in Dkk4, the expression of Wnt-
target genes was up-regulated through [-catenin/TCF
pathway. In the clinical study, bone metabolism markers were
positively correlated with the serum levels of Dkk4, but not
with those of the other Dkk member including Dkk1.
Conclusion: Our findings suggest that Dkk4 inhibits bone
formation through Wnt/B-catenin signaling and is related to
the increased bone turnover in post-menopausal women.

P1015

Intracellular Ph Levels Regulate The Amount Of Available
Voltage-Gated Proton Channels In The Plasma Membrane
Of Murine Osteoclasts

Miyuki Kuno, Hiromu Sakai

Physiology, Osaka City University, Osaka, Japan

Osteoclasts express voltage-gated proton channels (H+ chan-

nels) in the plasma membrane. Once activated, H+ channels
could secrete massive amounts of protons into the extracellular
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space. The throughput is regulated primarily by transmembrane
voltage- and pH- gradients which are essential for the gating
and the driving force for H+ permeation. However, the current
amplitudes fluctuate often even when the voltage- and pH gra-
dients are constant. Probably the number of readily-available
channels could change from time to time in response to cellular
conditions. In this study, we examined whether the intracellular
pH level (pHi) contributed to regulation of the amount of avail-
able H+ channels in RAW264-derived osteoclasts. Exposure to
NH,CI (2-20 mM) increased pHi and accordingly decreased the
H+ currents in dose-dependent manner. Washings of NH4CI
returned the pHi to the control level. However, the H+ conduc-
tance recovered only partially when the NH,Cl exposure lasted
for >5 min. Gating kinetics and the voltage-dependence for acti-
vation remained unchanged. It is likely that the number of avail-
able channels were reduced during the elevation of pHi. This
reduction of the H+ conductance by the NH,Cl exposure was
accompanied by decreases in the cell surface area. Dynasore,
a dynamin blocker, blocked the NH,Cl-induced endocytosis.
These data suggest that elevation of pHi decreased the num-
ber of available H+ channels and that membrane dynamics is
involved in the process.

P1016

Antimicrobial Peptide Cramp Suppresses Osteoclast
Formation Induced By Lps And Flagellin In Mouse
Cocultures Of Osteoblasts And Hematopoietic Cells
Kanniji Horibe', Yuko Nakamichi?, Shunsuke Uehara’, Midori
Nakamura', Naoyuki Takahashi?, Nobuyuki Udagawa’-2
'Department of Biochemistry, Matsumoto Dental University,
Shioijiri, Japan; 2Institute for Oral Science, Matsumoto Dental
University, Shiojiri, Japan

Toll-like receptors (TLR) and antimicrobial peptides contribute to
the host defense. An antimicrobial peptide, cathelicidin-related
antimicrobial peptide (CRAMP, encoded by the camp gene) not
only kills bacteria but also binds to LPS and neutralizes its activ-
ities. CRAMP binds to formyl peptide receptor 2 (FPR2) and
modulate a broad range of activities of neutrophils and mono-
cytes. Here, we examined the role of CRAMP in murine osteo-
clastogenesis. FPR2 mRNA was expressed in bone marrow
macrophages (BMMs, osteoclast precursors) but not in osteo-
blasts. The expression of FPR2 mRNA in BMMs was down-reg-
ulated by RANKL. Interestingly, osteoblasts enhanced the camp
mRNA expression in response to LPS but not other osteotropic
factors such as 10,25(0OH),D; and PTH. Osteoclastogenesis
induced by LPS and flagellin in co-cultures of osteoblasts and
BM cells was inhibited by CRAMP. However, CRAMP failed
to inhibit osteoclastogenesis in the co-cultures induced by
10,25(0H),D5, PTH and other TLR ligands. CRAMP showed
no effect on osteoclastogenesis in BMM cultures treated with
RANKL and M-CSF. CRAMP showed the inhibitory effect on
the survival of osteoclasts supported by LPS but not RANKL.
CRAMP also inhibited TNFa production in macrophages treated
with LPS and flagellin but not with other TLR ligands. These
results suggest that CRAMP neutralizes LPS and flagellin prob-
ably through the direct binding, and that CRAMP induction by
LPS in osteoblasts alleviates LPS-induced bone loss.
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Denosumab And Odanacatib As Reference Inhibitors
Of Osteoclast Differentiation And Activity In Human
Osteoclast Cultures

Katja Fagerlund, Jukka Rissanen, Jussi Halleen
Pharmatest Services Ltd, Turku, Finland

Human osteoclasts can be generated from bone marrow-
derived CD34+ mesenchymal stem cells in the presence of
M-CSF and RANKL. We have developed a human osteoclast
culture system and studied the potential use of the RANKL
inhibitor denosumab and the cathepsin K inhibitor odanacatib
as reference inhibitors of osteoclast differentiation and activity,
respectively. CD34+ human osteoclast precursor cells were
cultured on bovine bone slices for 7 days. Different concen-
trations of denosumab were added in the cultures at day O,
and TRACP 5b activity was measured in the culture medium
collected at day 7 as an index of the number of formed
osteoclasts. Osteoclast activity was studied by allowing the
formed mature osteoclasts to resorb bone during an additional
3-day culture period. Odanacatib was added into the cultures
at day 7, and the amount of CTX-I was measured in the cul-
ture medium collected at day 10 to quantitate bone resorp-
tion during days 7-10. Denosumab and odanacatib showed
strong concentration dependent inhibition of osteoclast differ-
entiation and activity, respectively. Denosumab inhibited also
osteoclast activity, suggesting that RANKL inhibition blocks
both osteoclast maturation and function. We conclude that
denosumab and odanacatib are useful reference compounds
of human osteoclast differentiation and activity, respectively,
and the used human osteoclast culture system is a reliable
tool for identifying new osteoporosis drug candidates with
anti-resorptive activity.

P1018

Bovine Lactoferrin Inhibits Differentiation Of Osteoclasts
And Prevents Bone Loss In Ovariectomized Rats
Tadashi Ninomiya', Akihiro Hosoya?, Toru Hiraga?,
Masanori Koide, Hiroaki Nakamura?

TInstitute for Oral Science, Matsumoto Dental University,
Nagano, Japan; 2Department of Histology and Cell Biology,
Matsumoto Dental University, Nagano, Japan

Bovine lactoferrin (bLF), an iron-binding glycoprotein belongs
to the transferring family has the inhibitory effects for not only
inflammation and microbial activities, but for bone loss in
osteoporosis. Whereas it is considered that bLF exert inhibition
to bone resorption rather than promotion to bone formation
in bone metabolism, the mechanism which bLF suppresses
bone loss is remained to be elucidated. In this study, to clarify
this, we examined the effects of bLF in osteoclast differen-
tiation and function. The ovariectomized (OVX) rat with orally
administration of bLF at 10 and 100 mg kg™! were prevented
bone loss, compared with OVX rats received saline. Osteoclast
number was significantly decreased by bLF. Bone formation
rate was slightly increased by bLF. In vitro studies using bone
marrow cells showed that bLF reduced the mRNA expressions
of cathepsin K, calcitonin receptor, and nfatc1, and inhib-
ited osteoclast differentiation. In survival and pit assay, bLF
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down-regulated the survival of osteoclasts and reduced num-
ber of resorption pits on dentin slice. Lipoprotein receptor
related protein 1 (LRP1) as a receptor of lactoferrin expressed
in bone marrow macrophage with the stimulation of RANKL.
This result indicates that bLF acts to osteoclast precursors
with RANKL stimuli. These results collectively suggest that
bLF inhibits differentiation of bone marrow macrophage into
osteoclasts and function of mature osteoclasts. These roles of
bLF may prevent bone loss in OVX rats.

P1019

Estrogen Is Involved In Osteoclast Activity But Neither In
Osteoclastogenesis Nor In Osteoclast Apoptosis In Avian
Medullary Bone

Shinji Hiyama’, Yumiko Kadoyama?, Takashi Uchida’
'Department of Oral Biology, Hiroshima University Institute of
Biomedical & Health Sciences, Hiroshima, Hiroshima, Japan;
2Faculty of Dentistry, Hiroshima University, Hiroshima, Japan

Avian medullary bone (MB) is quickly being remodeled in the
bone marrow cavity during oviposition cycle under the control
of circulating estrogen. Briefly, MB is vigorously resorbed by
osteoclasts at low levels of serum estrogen. When estrogen
levels are elevated, bone formation rather than bone resorption
is activated in MB. Furthermore, a single injection of estrogen
(E2) to mail Japanese quails causes MB formation and sub-
sequent MB resorption during a couple of days. Estrogen is
known to promote apoptosis in mammalian osteoclasts, while
it does not in avian MB osteoclasts. To address this discrep-
ancy, we examined the effects of estrogen on MB osteoclasts
in the male quail model. 17B-estradiol (17B) did not affect
RANKL-induced osteoclast formation while it inhibited bone
resorption in vitro. To further assess the effects of E2 on avian
MB osteoclasts, MB with active osteoclasts were reexposed
to E2 in vivo. In these quails, osteoclasts on the surface of
MB gradually indicated a flattened morphology and Howship’s
lacunae were not present. The apoptotic response observed
in bone marrow cells (BMCs), but not in these osteoclasts.
Additionally, there was no difference in the number of RANK-
positive cells, monocytes/macrophages and apoptotic BMCs
after E2 reexposure. These results suggest that estrogen may
be not involved in osteoclastogenesis and osteoclast apopto-
sis and rather suppress osteoclast activity in avian MB.

P1020

Arctigenin Inhibits Transcriptional Activity Of Nfatc1 By
Its Nuclear Translocation-independent Mechanism
Teruhito Yamashita', Shunsuke Uehara?, Nobuyuki
Udagawa?, Yasuhiro Kobayashi', Naoyuki Takahashi’
TInstitute for Oral Science, Matsumoto Dental University,
Nagano, Japan; 2Department of Biochemistry, Matsumoto
Dental University, Nagano, Japan

NFATc1 induced by RANKL in osteoclast precursorsis an essen-
tial transcription factor for osteoclastogenesis. The transloca-
tion of cytosolic NFATc1 into the nucleus is an important step
to enhance its transcriptional activity, and is regulated by the
Ca-dependent phosphatase calcineurin. Recently, we found
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that a small compound arctigenin inhibited RANKL-induced
osteoclast formation from bone marrow macrophages (BMMs)
in culture. Here, we investigated the mechanism of the inhibitory
action of arctigenin in osteoclastogenesis. Arctigenin induced
nuclear translocation of NFATc1 in BMMs in the presence and
absence of RANKL. However, the expression of osteoclast
markers such as TRAP, cathepsin K, and OSCAR in BMMs was
suppressed by adding arctigenin. ChIP assay revealed that
arctigenin inhibited the recruitment of NFATc1 to the promoter
of the Oscar gene, a target of NFATc1. Cyclosporin A (CsA),
a calcineurin inhibitor, also inhibited osteoclast formation
in BMM cultures treated with RANKL. The inhibitory effect of
CsA on osteoclast formation was rescued by forced expres-
sion of a constitutively activated NFATc1 mutant (caNFATc1) in
BMMs. In contrast, the forced expression of caNFATc1 failed
to rescue the arctigenin-induced suppression of osteoclasto-
genesis. These results suggest that arctigenin does not inhibit
nuclear translocation of NFATc1, but strongly inhibits the tran-
scriptional activity of NFATc1, and that arctigenin is a new type
of agent for preventing bone loss.

P1021

Rank Harbors The Specific Cytoplasmic Domain
That Regulates Osteoclastogenic Signaling And Its
Subcellular Localization

Yuu Taguchi, Jun-ichiro Inoue

Division of Cellular and Molecular Biology, The Institute of
Medical Science, The University of Tokyo, Tokyo, Japan

Osteoclasts play a crucial role in bone homeostasis in concert
with osteoblasts, and RANK signaling is essential for osteoclas-
togenesis. Recently, we identified a novel domain in the cyto-
plasmic tail of RANK, named HCR. HCR functions as a platform
for formation of signal complex, and emanates sustained RANK
signaling, which is essential for osteoclastogenesis. However,
the molecular mechanism of the HCR-mediated signals
remains to be elucidated. Here we report that HCR regulates
subcellular localization of RANK. Our immune-fluorescence
microscopic analysis revealed that RANK was localized on
plasma membrane before RANKL-stimulation, and became
localized on plasma membrane and peri-nuclear region within
24 hours after stimulation. However, RANK mutant lacking
HCR was retained on plasma membrane even at 24 hours
after stimulation, indicating that HCR changes subcellular
localization of RANK from plasma membrane to peri-nuclear
region. We also found that HCR similarly regulates subcellular
localization of RANK when precursor cells were co-cultured
with stroma cells. Because the co-culture system is thought to
mimic physiological osteoclastogenesis, these results strongly
suggest that HCR regulates subcellular localization of RANK
in vivo. We are currently investigating whether the signal com-
plex formation on HCR can occur at the peri-nuclear region.
Novel mechanisms of RANK signaling that involves specific
subcellular localization will be discussed.
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Osteoblasts Migrate Into Collagen Gel And Differentiate
To Osteocyte-Like Cells: A Novel System For Analyzing
Osteoblastic Terminal Differentiation

Kazuyoshi Uchihashi, Shigehisa Aoki, Aki Matsunobu,
Mihoko Yamamoto, Shuji Toda

Department of Pathology & Microbiology, Saga University,
Saga, Japan

Osteoblasts are believed to differentiate into osteocytes,
becoming embedded in bone, or to undergo apoptosis after
the bone matrix synthesis. The regulation of this terminal dif-
ferentiation seems to be critical for both bone homeostasis
and development of bone-forming reagents. However the
mechanism remains unclear and there is no assay system cur-
rently available to analyze this process. To address this issue,
we developed a new model in which osteoblasts are cultured
on a type | collagen gel layer with osteogenic supplements.
Osteoblasts gradually migrated into the gel, produced col-
lagen fibrils, and differentiated to osteocytic cells with bone
lacune- and canaliculi-like mineralization. Osteocalcin, DMP-1
and SOST protein expression was mainly expressed in the
migrated cells within the mid-layer of the gel. Osteoblastic
and osteocytic mRNA expression was significantly increased
compared with those of the cells cultured on plastic dishes
alone. The number of TUNEL-positive apoptotic cells gradu-
ally increased. The cells were distributed at the surface and in
the mid-layer of the gel at 7 days and after 14 days of culture,
respectively. These data indicate that our model reproduces
transition from osteoblasts to osteocytes, suggesting the fol-
lowing: 1) migration of osteoblasts into collagen gel may play a
critical role in osteocytic differentiation; and 2) spatiotemporal
gene expression and apoptosis may be involved in the termi-
nal differentiation of osteoblasts.

P1024

Extracellular Inorganic Phosphate Up-regulates

The Expression Of Dentin Matrix Protein-1 Via

Mek/erk Pathway

Jin Nishino'-3, Masanobu Kawai', Kazuaki Miyagawa'-3,
Miwa Yamazaki', Kanako Tachikawa', Mikihiko Kogo®,
Keiichi Ozono?, Toshimi Michigami’

10Osaka Medical Center and Research Institute for Maternal
and Child Health, Izumi, Japan; 20saka University Graduate
School of Medicine, Suita, Japan; 3Osaka University Graduate
School of Dentistry, Suita, Japan

Dentin matrix protein-1 (Dmp1) is an extracellular matrix pro-
tein of SIBLING family, and is expressed mainly in osteocytes.
In an attempt to examine the effects of extracellular inorganic
phosphate (Pi) on the gene expression of osteocytes, we
found that an increase in extracellular Pi markedly elevated the
expression of Dmp1 in osteocytes isolated from mouse bones.
In the current study, we further investigated the mechanism
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by which Pi regulates the expression of Dmp1. We treated a
murine osteoblastic cell line MC3T3-E1 cells with various con-
centrations (1-10 mM) of extracellular Pi for 48h, and found
that expression of Dmp1 and phosphorylation of ERK1/2 were
induced by the increased extracellular Pi in a dose-dependent
manner. Then, we examined the time course of Dmp1 up-
regulation and ERK1/2 phosphorylation by harvesting the cells
at 0, 0.5, 1, 6, 12, 24 and 48 h after treatment with 10 mM Pi.
The phosphorylation of ERK1/2 reached the maximum at 1 h,
while the marked increase in Dmp1 expression was observed
at 12 h and thereafter. Interestingly, treatment with U0126, a
MEK inhibitor, abolished the up-regulation of Dmp1 expres-
sion by the increased extracellular Pi. As to the expression
of Fam20C encoding a secreted kinase that phosphorylates
Dmp1, it was not altered by an increase in extracellular Pi.
Thus, signaling by extracellular Pi leads to increased expres-
sion of Dmp1 via MEK/ERK pathway, which might be involved
in the transition of osteoblasts to osteocytes.

P1026

Osteoclast Differentiation And Activation From Bone
Marrow Cells Through The Stimulation Of Osteocytes
On Surface-charged Calcium Apatite

Miho Nakamura', Teuvo Hentunen?, Jukka Salonen?,
Ken-ichi Nakahama', Ikuo Morita', Kimihiro Yamashita'
"Tokyo Medical and Dental University, Tokyo, Japan;
2University of Turku, Turku, Finland

Apatite biomaterials are used for clinical applications as bone
graft to reconstruct bone tissue in defects. We designed the
osteocyte-stimulating biomaterials to be free from addition
of growth factors. The purpose of this study is to investigate
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the osteoclast induction through interaction with osteocyte.
MLO-Y4 cells kindly gifted from Prof. Bonewald were cultured
on three types of the synthesized apatite surfaces, neutral,
negative and positive surfaces, and additionally bone slice
as a control. After 1d culture, bone marrow cells (BMC) iso-
lated from mouse femur and tibiae were added and cultured
for 7 and 14d. The cells were fixed and stained for TRAP or
fluorescence for actin and nuclei. After the removing the cells,
the resorption pits were observed and quantified using laser
microscope. The TRAP-positive giant cells with multiple nuclei
were formed both on the apatite and bone specimens after co-
culture of MLO-Y4 with BMC. The number of TRAP-positive
multinuclear cells and actin rings were statistically higher on
the positive surface compared to neutral and negative sur-
faces. The resorption pits on positive surface were deeper
than that of neutral and negative apatite surfaces. The pos-
sible explanations of the enhanced differentiation and activa-
tion on the positive surface are the cell-to-cell interactions and
secretion of differentiation factors from MLO-Y4 cells.

P1027

The Early Mouse 3D Osteocyte Network In The Presence
And Absence Of Mechanical Loading

Yasuyo Sugawara, Hiroshi Kamioka, Yoshihito Ishihara,
Naoko Fujisawa, Noriaki Kawanabe, Takashi Yamashiro
Department of Orthodontics, Okayama University Graduate
School, Okayama, Japan

Osteocytes are considered to act as mechanosensory cells in
bone. In this study, we characterized the three-dimensional (3D)
formation of the osteocyte network during bone growth and
mechanical loading. In order to evaluate the effect of mechanical

Actin & nuclei
staining

Figure 1 TRAP-positive and multinuclear cells with actin rings were formed on the synthesized apatite surface after co-culture

of MLO-Y4 cells with bone marrow cells.
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unloading, we subjected newborn mice to sciatic neurectomy in
order to immobilize their left hind limb as an unloading model.
The osteocyte network was visualized by staining osteocyte cell
bodies and processes with fluorescently labeled phalloidin. We
compared the osteocyte network in the femora of embryonic
and 6-week-old mice in order to understand the morphological
changes that occur with normal growth and mechanical loading.
In embryonic mice, the osteocyte network in the femur cortical
bone displayed a random cell body distribution, non-directional
orientation of cell processes, and irregularly shaped cells. In
6-week-old mice, the 3D network contained spindle-shaped
osteocytes, which were arranged parallel to the longitudinal
axis of the femur. In addition, more and longer cell processes
radiated from each osteocyte. The osteocyte network forma-
tion in both cortical bone and cancellous bonewas affected
by mechanical loading. However, there were differences in the
extent of network formation between cortical bone and cancel-
lous bone in response to mechanical loading with regard to the
orientation, nuclear shape and branch formation.

P1028

Changes In Sclerostin Localization In Alveolar Bones
During Tooth Displacement

Ryuta Watanabe', Keita Aoki?, Atsushi Fujiwara?, Wataru
Yano', Kazuhiko Satoh’, Yasutoku Kogaya', Noriyuki Kitai?,
Sadakazu Ejiri?

1Asahi University School of Dentistry, Department of Oral
Anatomy, Mizuho, Gifu, Japan; 2Asahi University School of
Dentistry, Department of Orthodontics, Mizuho, Gifu, Japan

In order to elucidate the role of sclerostin in bone remodeling
induced by mechanical stress, histological and immunochemical
methods were used to assess rat alveolar bone receiving
tooth displacement loading forces. 50 Wistar/ST rats were
divided into control and experimental groups, with the latter
receiving orthodontic upper molar displacement using the
Waldo method, and sacrificed 1, 3, 5 and 7 days later. uCT
images of their maxillae were analyzed using the finite element
method (FEM), and decalcified paraffin sections were used
in TRAP and immunohistochemical staining for sclerostin. In
the controls, sclerostin-immunoreactive osteocytes were dis-
tributed throughout the alveolar bone, but FEM revealed that
the reaction decreased in areas receiving strong mechanical
stress. In the experimental subjects, sclerostin immunoreac-
tion disappeared in the interradicular septum on the first day
after loading, but was again detected on days 5 and 7, as
the loading decreased. Sclerostin-immunoreactive osteocytes
were not observed in either group near the resorption surface
of the alveolar bone. Tooth displacement therefore seemed to
result in an immediate suppression of sclerostin production,
with a mechanical stress threshold value perhaps required for
this suppression. At any rate, sclerostin seems not to play an
active role during bone resorption.
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CCN2 Is Up-regulated In Cultured Chondrocytes
Treated With Low-Intensity Pulsed Ultrasound

(Lipus)

Takashi Nishida, Satoshi Kubota', Eriko AoyamaZ,
Nobuyasu Yamanaka®, Masaharu Takigawa'-2

TOkayama University Graduate School, Okayama, Japan;
2Okayana University Dental School, Okayama, Japan; 3ITO
co, LTD., Tokyo, Japan

We have reported that CCN family protein 2/ Connective tissue
growth factor (CCN2/CTGF) promotes chondrocyte prolifera-
tion and differentiation and that it repairs cartilage in experi-
mental animal osteoarthritis (OA) models. Therefore, we have
thought that CCN2 is a target molecule of OA therapy. Recently,
low-intensity pulsed ultrasound (LIPUS) is noted as a low inva-
sive therapy to patients. The purpose of this study is to inves-
tigate whether LIPUS up-regulates the expression of CCN2 in
cultured chondrocytes. LIPUS was applied using ST-SONIC
(ITO co, LTD.) to human chondrocytic cell line HCS-2/8, rat
chondrocytic cell line RCS, and rat primary articular cartilage
(RAC) cells at frequency of 3.0 MHz and intensity of 60 mW cm"
2for 20 minutes. After 30 minutes and 5 hours of LIPUS treat-
ment, quantitative Real-time PCR and Western blotting were
performed, respectively. As a result, both gene expression and
protein production of CCN2 was stimulated in HCS-2/8, RCS,
and RAC cells treated with LIPUS. In addition, F-actin polym-
erization promoted immediately after LIPUS stimulation, and
phospho-ERK1/2 was also activated at 10 minutes after LIPUS
stimulation. These findings suggest that CCN2 is up-regulated
through promotion of F-actin polymerization and activation of
phosho-ERK1/2 in cultured chondrocytes treated with LIPUS.
Based on these results, we may be able to use LIPUS on a
daily bases as a useful therapy for OA.

P1030

Identification And Characterization Of Chondrocytic
Fibroblast Growth Factor 1 As A Molecular Counterpart
Of CCN Family Member 2

Tarek Abd El Kader, Satoshi Kubota, Takashi Nishida,
Takako Hattori, Eriko Aoyama, Takayuki Furumatsu,

Takuo Kuboki, Masaharu Takigawa

Okayama University, Okayama, Japan

Objective: CCN family member 2 (CCN2) regulates endochon-
dral ossification and regenerates articular cartilage under the
interaction with multiple cofactors. By protein array screening
to find out novel CCN2 cofactors, we obtained several can-
didates including fibroblast growth factor 1 (FGF1). Here, we
characterized the molecular action and possible role of FGF1
in cartilage in relation to CCN2.

Methods: Filgen Protoarray was screened by a CCN2
N-terminal modular probe. Interaction of FGF1 with CCN2 was
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evaluated by a solid phase binding assay and surface plasmon
resonance (SPR) analysis. Biological effects were estimated
by the addition of these proteins to human chondrocytic HCS-
2/8 cell culture. Gene expression in cell lines and human chon-
drocytes from osteoarthritis (OA) patients was analyzed by the
real-time RT-PCR analysis.

Results: Among >9000 proteins screened, FGF1 showed
significant signals for the binding to CCN2. Specific interac-
tion between full-length FGF1 and CCN2 was confirmed by a
solid phase binding assay. SPR analysis revealed a high affin-
ity of FGF1 to CCN2. FGF1 gene expression was detected in
HCS-2/8 that produces CCN2. Notably, elevated FGF1 gene
expression was observed in OA chondrocytes.

Conclusion: Strong expression of FGF2 in OA chondro-
cytes that also produce CCN2 suggests a role of FGF1 in
OA. Functional characterization of FGF1 in the presence or
absence of CCN2 is currently underway.

P1031

Nuclear Factor-kB Activation By Type Il Collagen Peptide
Is Inhibited By Hyaluronan Via CD44 And ICAM-1 In
Chondrocytes

Tadashi Yasuda

Department of Sports Medicine, Tenri University, Tenri, Japan

Degradation products of cartilage matrix are known to contrib-
ute to cartilage degradation in diseased joints like osteoarthri-
tis (OA). We have recently found that the synthetic peptide of
type Il collagen named CB12-Il can stimulate type Il collagen
cleavage with MMP-13 in chondrocytes. While hyaluronan (HA)
of high molecular weight is used in the treatment of OA by
intra-articular injection, little is known of HA effect on actions
of CB12-Il. This study was aimed to examine activation of
nuclear factor (NF)-xB in association with MMP-13 production
by CB12-Il and its inhibition by HA via its receptors in chondro-
cytes. When cartilage explants from OA knee joints or isolated
OA chondrocytes in monolayer were incubated with CB12-l,
the peptide activated NF-xB with enhanced MMP-13 produc-
tion. BAY11-7085 inhibited the CB12-ll-induced MMP-13. HA
of 2700 kDA inhibited NF-xB activation by CB12-Il, leading to a
decrease in MMP-13. Preincubation with the individual antibody
to CD44 or intercellular adhesion molecule-1 (ICAM-1) par-
tially reversed HA effect on CB12-Il action. A combination of
both antibodies completely blocked the HA effect. In contrast,
non-specific IgG had no effect. Thus, the present study clearly
demonstrated that HA suppressed CB12-ll-activated NF-«xB
via CD44 and ICAM-1 in OA chondrocytes. HA could down-
regulate the catabolic action of type Il collagen fragments in OA
joints through the mechanism demonstrated in this study.

Poster Presentations

P1032

Expression Of Nox Family In Mouse Femur During
Endochondral Ossification

Kimiharu Ambe', Yoshiaki Kashiwabara', Shinya Takahashi?,
Toshihiro Nakagawa’, Hiroki Watanabe'

Division of Oral Histology, Department of Morphological Biology,
OHU University School of Dentistry, Koriyama, Fukushima,
Japan; 2Department of Oral and Maxillofacial Surgery, Ohu
University School of Dentistry, Koriyama, Fukushima, Japan

Recently it has been reported that reactive oxygen plays an
important role in several physiological processes. Reactive
oxygen is generated by reactive oxygen-synthesizing enzymes
(Nox). Different homologs are expressed depending on the
organs, tissues, and cells, and investigation of the types and
functions of enzymes expressed in various tissues is under-
way. We immunohistochemically investigated expression
and localization of the Nox family in endochondral ossifica-
tion using a normal mouse femur. Weakly positive reactions
with Nox1, Noxa1, and Noxo1 were observed in the zones of
proliferative and pre-hypertrophic chondrocytes at 3 weeks
of age. Nox4 was widely positive from the resting over the
hypertrophic cell zone. At 18 weeks of age, none of the Nox
types was expressed in chondrocytes as the zones disap-
peared. On the other hand, positive reactions with Nox1,
Noxa1, Noxo1, and Nox4 were observed in osteoblasts in the
zone of ossification at 3 weeks of age, and each Nox was also
positive in osteoblasts arranged on the bone marrow side in
the epiphyseal plate at 18 weeks of age. In addition, a reac-
tive oxygen-eliminating enzyme, Mn-SOD, was observed only
in pre-hypertrophic chondrocytes at 3 weeks of age, and not
detected in osteoblasts. It was suggested that the Nox fam-
ily is closely associated with endochondral ossification of the
mouse femur, and Nox1 and Nox4 are closely involved in the
chondrocyte maturation process and bone matrix formation.

P1034

Down-Regulation Of IFT88 Augments TGF-31 Actions On
The Proliferation And Differentiation Of Chondrogenic
Cell Line ATDC5

Makiri Kawasaki'-2, Tetsuya Nakamoto?, Takuya Notomi?,
Tadayoshi Hayata', Yoichi Ezura!, Masaki Noda'-2
'Department of Molecular Pharmacology, Tokyo Medical

& Dental University, Tokyo, Tokyo, Japan; 2Global Center

of Excellence Program, International Research Center for
Molecular Science in Tooth and Bone Diseases, Tokyo Medical
& Dental University, Tokyo, Tokyo, Japan

Primary cilium is a hair-like projection from the cell surface and
exists in most of the mammalian cells including chondrocytes.
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Primary cilia possess a transporting system called IFT
(Intraflagellar transport), by which proteins required for the for-
mation and functions of primary cilia are transported inside
the cilia. 1ft88 is one of the IFT constituents and known to be
required for the formation of primary cilia and thus, in hedge-
hog signaling. The mutant mice lacking Ift88 specifically in
Prx-1 expressing cells were reported to exhibit aberrant endo-
chondral ossification and attenuated hedgehog signaling in
the growth plate. However, the [ft88 mutant mice didn’t com-
pletely reproduce the phenotype of Ihh null mice suggesting
the involvement of Ift88 in other signal cascades. In this study,
we showed that TGF-B1 treatment in ATDC5 decreased 1ft88
expression, while increased Col2al and decreased Col10a1l
expression. When Ift88 was depleted in ATDC5 by RNAI, the
action of TGF-B1 on the expression of Col2al and Col10a1
was augmented. Moreover, TGF-1 treatment promoted the
proliferation of ATDC5 lacking Ift88 compared to the control.
The number of ciliated cells in ATDC5 did not decrease regard-
less of the TGF-B1 treatment. We concluded that the down-
regulation of Ift88 in ATDC5 changed the responsiveness
to the TGF-B1 treatment, although we are yet to know if the
down-regulation of Ift88 and TGF-B1 independently affects
the differentiation and proliferation of ATDCS5.

P1035

Crucial Role Of CCN2 In Energy Metabolism In
Chondrocytes

Aya Maeda’, Satoshi Kubota', Yoshiaki Miyake?,
Kazumi Kawata', Takako Hattoril, Takashi Nishida’,
Norifumi Moritani', Harumi Kawaki', Karen Lyons?,
Seiji lida', Masaharu Takigawa’

TOkayama university Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama city,
Japan; 2David Geffen School of Medicine at UCLA,
Los Angeles, CA, USA

CCN family protein 2 (CCN2) plays a critical role in the develop-
ment and regeneration of bone and cartilage. Indeed, deficiency
in both extracellular matrix (ECM) production and proliferation
is observed in osteoblasts and chondrocytes from CCN2-null
mice. These findings indicate that CCN2 is essential for the
proper osteochondral metabolism. Here, we first confirmed
that ECM production by chondrocytes was lower in CCN2-
null mice than WT mice by staining the cartilage sections; then
comparative metabolomic analysis was performed with chon-
drocytes from these mice. Absolute quantification of >100
metabolites revealed that the intracellular levels of a number
of metabolites were affected by CCN2 deletion. Among them,
substantial and stable decrease in ATP, CTP, GTP and UTP
contents in chondrocytes was observed in CCN2-null mice.
These results were also confirmed by ATP bioluminescence
assay with chondrocytes from other individuals. In order to
find out possible molecules that mediate the observed role of
CCN2, we analyzed the gene expression profile in the CCN2-
null mice. The result of DNA microarray analysis showed that
the lack of CCN2 remarkably decreased ATP synthase subunit
Y gene expression. Moreover, even temporary knocking down
of CCN2 mRNA suppressed the expression of ATP synthase
subunit vy gene in a human chondrocytic HCS-2/8 cells. Our
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results suggest that CCN2 plays an important role in energy
metabolism in chondrocytes by supporting ATP production.
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Expression Of CCN2 And Its Possible Roles In
Odontogenic Myxofibroma

Tsuyoshi Shimo’, Yuu Horikiri!, Tatsuo Okui’, Naito Kurio?,
Shoko Yoshida', Yuichiro Takebe!, Kanako Nakatsuma’,
Eiki Koyama?, Akira Sasaki’

'Department of Oral and Maxillofacial Surgery, Okayama
University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama, Japan; 2Division of
Orthopaedic Surgery, The Children’s Hospital of Philadelphia,
Philadelphia, PA, USA

Introduction: Connective tissue growth factor (CTGF/CCN2)
is expressed in several human tumors and is implicated as one
of the important players in cell proliferation and extracellular
matrix production during tumorigenesis. However, no studies
have investigated the possible roles of CCN2 in odontogenic
myxofibroma, a benign tumor of odontogenic mesenchymal
origin. We report herein a case of odontogenic myxofibroma
and clarify possible roles of CCN2 in the development of
myxofibromas.

Methods and results: Immunohistochemical analysis revealed
that CCN2 was detectable in MIB-1-positive proliferating
mesenchymal cells adjacent to microvessels and in the endo-
thelial cells in myxofibroma. The CCN2 expression level in
proliferating odontogenic mesenchymal cells isolated from
the early bell stage of developing tooth germs was 3 times
higher than that in the confluent less-proliferating cells. In
addition, recombinant CCN2 significantly increased prolifera-
tion and expression of collagen type | in odontogenic mesen-
chymal cells.

Conclusion: We clarify the effects of CCN2 on proliferation
and ECM production in odontogenic mesenchymal cells and
attempt to reconcile the possible roles of CCN2 in the growth
of odontogenic myxofibroma.

P1037

Bmp2 Gene Is Critical For Development Of The
Periodontium

Audrey Rakian’, Jelica Gluhak-Heinrich', Marie Harris?,
Cui Yong', Jian Feng?, Stephen Harris’

The University of Texas Health Science Center at San
Antonio, San Antonio, TX, USA; 2Baylor College of Dentistry,
Texas A&M System, Dallas, TX, USA

Formation of the periodontium begins following the onset of
tooth-root formation in a coordinated manner with root and
alveolar bone development. Dental follicle progenitor cells
can differentiate into cementoblasts, alveolar osteoblasts and
periodontal ligament (PDL) fibroblasts. The genes that control
this complex differentiation pathway to these 3 cell types of
the periodontium are unknown. Recombinant Bmp2 has been
shown to stimulate dental follicle cells to differentiate toward a
cementoblast/osteoblast like phenotype in vitro. We now pres-
ent data that shows Bmp2 gene is critical for proper formation
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H & E stain of Control WT (A and C) and Bmp2-cKQOsterix-Cre-EGFP (B and D) mice mandible at 6-weeks. Yellow line indicates dentin-cementum
junction. AB, alveolar bone, PD, periodontal ligament, CC, cellular cementum.

of these components of the periodontium. We conditionally
removed the Bmp2 gene using the Osterix gene driving Cre
recombinase (Bmp2-cKOOsterix-Cre-EGFP model), from a
subset of follicle cells in the periodontium. With the use of his-
tology, X-ray analysis, acid etch SEM and immunohistochem-
istry, we characterized the periodontium phenotype of mice
molar teeth. The alveolar bone ridge was reduced and less
alveolar bone was formed in the Bmp2-cKOOsterix-Cre-EGFP
model. There was also a dramatic reduction in cementum
formation near the root. In addition, the protein expression of
cementum and alveolar bone markers such as DMP1, BSP
and OPN, as well as the PDL marker Periostin was reduced.
These results demonstrate that Bmp2 gene is a critical com-
ponent of the network of genes that control periodontium
development, including cellular cementum, alveolar bone and
connecting PDLs.
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Formation Of Bone-like Tissues By Dental Pulp Cells
After Tooth Transplantation

Akihiro Hosoya, Akira Yukita, Hiroaki Nakamura
Department of Oral Histology, Matsumoto Dental University,
Shiojiri, Nagano, Japan

While dental pulp is involved in the formation of bone-like tis-
sue following various external stimuli, the origin of osteoblast-
like cells and the process of their differentiation are still unclear.
In this study, to clarify the source of these osteoblast-like cells,
we transplanted green fluorescent protein (GFP)-labeled rat

molars into the hypodermis of normal host rats. At 5 days after
the transplantation, the upper region of the pulp was necrotic;
however, cell-rich hard tissue was found on the surface of the
dentin at the root apex. At 10 days, woven bone-like tissue
also formed apart from the dentin in the upper pulp. After 20
days, these hard tissues expanded within the pulp cavity and
became histologically similar to bone. GFP immunoreactivity
was confirmed in the osteoblast-like cells within the root apex
as well as in the upper pulp. Furthermore, immunohistochemi-
cal observation of alpha-smooth muscle actin, a marker for
undifferentiated cells, showed a positive reaction in cells sur-
rounding this bone-like tissue within the upper pulp, but not
in those within the root apex. Immunoreactivities of Smad4,
Runx2, and Osterix were detected in the hard tissue-forming
cells within both areas. These results suggest that bone-like
tissues induced by tooth transplantation have originated from
2 different types of dental pulp cells, such as progenitor cells
having hard tissue-forming ability and undifferentiated cells
possessing osteogenic potential.

P1039

3-Dimensional Evaluation Of Calcarb(Biocoral) And
DFDBA Along With PRPIN The Treatment of Periodontal
Osseous Defects

Ragini Sethi

Sahara Hospital, Lucknow, Uttar Pradesh, India

Background: Demineralized freeze dried bone allograft
(DFDBA) have been utilized with varying success for the
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Table 1 Postoperatively Bone gain Voluime(mma3) at 9 months - BIO-CORAL+PRP

length(mm) Width(mm)

Depth(mm) Volume(cu.mm)

S.No. Preoperative Popstoperative Preoperative Postoperative Preoperative Postoperative Preoperative Postoperative
1 4 3.5 3 3 5 4.5 30 23.625
2 4 3 4 4 4 4 32 24

3 3 3 3 3 3 3 13.5 13.5
4 3 3 3 3 4 3 18 13.5
5 3 3 3 3 5 5 22.5 22.5
6 3 2 3 3 5 4 22.5 12

7 4 3 3 3 6 5 225 225
8 3 3 3 3 6 6 27 225
9 4 3 3 3 4 3 24 13.5
10 2.3 2 2 2 4 3 9.2 6

Figure 1 Preoperative Dentascan view of the Intrabony defects

regeneration of periodontium.This study was carried out to
compare the effectiveness (qualitatively and quantitatively) of
DFDBA with PRP, andcoralline calcium carbonate (Biocoral)
(CalCarb) with PRP in the treatment of periodontal osseous
defects.

Methods: 40 infrabony defects in forty patients were treated
randomly with CalCarb with PRP (Group A), DFDBA with PRP
(GroupB), CalCarb (Group C) and DFDBA (Group D). Clinical
parameters such as Plaque Index, Gingival Index, Recession,
Probing depth, ClinicalAttachment level were recorded at
baseline, 3 & 9months postoperatively. Preoperative &
postoperative hard tissue measurements (bone defect vol-
ume, percent bone fill, bone density) were recorded using
Dentascan.

Results: Probing pocket depth reduction were significant
at 9 months from baseline for all groups demonstrating
4.10 = 1.1738mm (Group A),4.20 + 0.89mm (Group B), 2.75 +
1.09mm (Group C), 4.20 + 0.92mm (Group D), respectively.
Clinical attachment level gain were significantly improved for
all groups A, B, C, D with 3.35 + 1.2921mm, 3.80 + 1.09mm,

S54

2.75 £ 1.09mm, 3.70 + 1.16mm. Maximum bone gain% was
observed in Group A and minimum in Group C. Bone density
was maximum in Group B and min in Group C.
CONCLUSION: Group A has significantly better bone gain %
as compared to Group B.

P1040

Osteocyte-Derived OPG Contributes To Prevention Of
Alveolar Bone Loss

Masanori Koide’', Yasuhiro Kobayashi', Tadashi Ninomiya’,
Midori Nakamura?, Hisataka Yasuda®, Naoyuki Takahashi’,
Nobuyuki Udagawa'-2

10ral Science, Matsumoto Dental University, Shiojiri, Japan;
2Department of Biochemistry, Matsumoto Dental University,
Shiojiri, Japan; 3Planning & Development, Bioindustry
Division, Oriental Yeast Co., Ltd, Tokyo, Japan

Periodontitis, an inflammatory disease of periodontal tissues,
is characterized by the excessive loss of alveolar bone (AB).
An increase in the RANKL/OPG ratio is thought to reflect the
severity of periodontitis. However, it is not clear what kinds
of changes in the expression and localization of RANKL and
OPG contribute to the AB loss in periodontitis. Here, we
measured the loss of AB in OPG-deficient (OPG~-) mice and
RANKL over-expressing transgenic (RANKL-Tg) mice. At 12
weeks of age, the AB loss in OPG™~ mice was significantly
greater than that in RANKL-Tg mice. The increased num-
ber of osteoclasts was observed in cortical areas of AB in
OPG~~ but not in RANKL-Tg mice. Immunohistochemical
analysis showed that the OPG-positive signal in osteocytes
was higher than that in osteoblasts, and OPG-positive osteo-
cytes were abundantly detected in the cortical areas of AB
and long bones in both wild-type and RANKL-Tg mice. Anti-
RANKL antibodies as well as OPG have been shown to block
the RANKL-RANK interaction. We then examined whether the
loss of cortical areas in AB in OPG~~ mice was protected by
the administration of an anti-mouse RANKL antibody (clone
OYC1 from Oriental Yeast). Treatment of OPG™~ mice with
the anti-RANKL antibody effectively decreased the number
of osteoclasts and suppressed the increased bone resorption
in the cortical area of AB and long bones. Taken together,
osteocyte-derived OPG mainly contributes to the prevention
of the loss of AB.

www.nature.com/bonekey
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Three Histone 3 Lysine 9 Methyltransferases, G9a,
GLP, And SETDB1, Are Expresssed During Mouse
Tooth Development

Taichi Kamiunten', Akemi Shimada', Hisashi Ideno’-2,
Kazuhisa Nakashima', Yoshiki Nakamura®, Akira Nifuji’
"Tsurumi University, Yokohama, Japan; 2Waseda University,
Tokorozawa, Japan

Mammalian teeth develop through epithelial-mesenchymal
interactions that are regulated by genetic and epigenetic
mechanisms. Histone 3 (H3) lysine 9 (K9) methylation is a cru-
cial epigenetic modification that regulates gene expression
and development. So far, functions of histone methyltrans-
ferases, which are responsible for H3K9 methylation, in tooth
development have been poorly understood. In this study, we
investigated localization of the H3K9 methyltransferases(H3K
9MTases) G9a, GLP, and SETDB1, as well as that of H3K9
mono- (mel), di- (me2), and tri-methylation (me3) during
mouse tooth development. We performed immunohistochem-
istry on sections of mouse molar at embryonic days (E) 12.5,
14.5, and 16.5. At the cap stage (E14.5), G9a and Glp were
weakly detected in the epithelium of tooth bud. At the bell
stage (E16.5), G9a Glp, and SETDB1 as well as H3K9me1 and
me3 were detected in epithelium of tooth germ. Distribution of
H3K9me1 and me3 was overlapped with that of H3K9MTase in
those tissues. By western blotting using epithelium and mes-
enchyme of E16.5 tooth germ, we confirmed that G9a and Glp
proteins are enriched in the epithelium compartment. These
results suggest that the H3K9MTases are enriched in the epi-
thelium and their distributions are co-localized with H3K9me1
and me3 in tooth germ. Thus the H3K9MTases may regulate
gene expression by affecting the methylation states of H3K9
during mouse tooth development.

P1042

Human Gingival Fibroblasts Cultured On Chitosan Film
Crosslinked By Glutaraldehyde Could Inhibit Bacterial
Invasion And lI-8 Relative Inflammatory Responses
Jhe-Yu Lin, Cheng-Nan Chen, Min-Fang Yang, Hsin-I Chang
Department of Biochemical Science and Technology,

Chiayi, Taiwan

Chitosan, which is a nature polymer, has been fabricated
into various forms such as micro/nano particles or reservoir
devices for drug delivery and membranes or matrices for tis-
sue engineering. However, there is no research indicating
chitosan anti-bacterial abilities after cell culture. In this study,
we have fabricated chitosan solutions, partices and films by
glutaraldehyde crosslinking reaction to study their effect on
bacterial killing and the prevention of bacterial invasion on
human gingival fibroblasts (HGF). The results show that all chi-
tosan forms have anti-bacterial abilities. In comparison with
chitosan particles, chitosan films and solutions demonstrated
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higher antibacterial ability and no bacterial invasion into HGF.
After bacterial invasion, HGF cultured on chitosan films could
inhibit bacterial invasion and gene expressions of inflamma-
tion markers such as IL-8, ICAM and VCAM but not COX-2
gene. Based on these results, we conclude that chitosan films
could not suppress inflammation responses on COX-2 path-
way but could prevent cell adhesion and gathering in immune
system through the inhibition of IL-8, ICAM and VCAM expres-
sions. Chitosan films crosslinked by glutaraldehyde showed
good cell attachment and proliferation and can inhibit bacterial
invasion and further immune responses. Therefore, chitosan
films crosslinked by glutaraldehyde could be potential in tooth
and bone biomaterial applications.

P1043

PPARy Counteracts Lrp1-induced Vascular Calcification
By Inhibiting A Wnt5a Signaling Pathway

Philippe Boucher

Philippe Boucher, Philippe Boucher, llikirch, France

Vascular calcification is a hallmark of advanced atherosclero-
sis. Here we show that deletion of the nuclear receptor PPARy
in vascular smooth muscle cells of low density lipoprotein
receptor (LDLr)-deficient mice fed an atherogenic diet high in
cholesterol accelerates vascular calcification with chondro-
genic metaplasia within the lesions. Vascular calcification in
the absence of PPARY requires expression of the transmem-
brane receptor LDLr-related protein-1 in vascular smooth
muscle cells. LDLr-related protein-1 promotes a previously
unknown Wnt5a-dependent prochondrogenic pathway. We
show that PPARy protects against vascular calcification by
inducing the expression of secreted frizzled-related protein-2,
which functions as a Wnt5a antagonist. Targeting this signal-
ling pathway may have clinical implications in the context of
common complications of atherosclerosis, including coronary
artery calcification and valvular sclerosis.

P1044

A Case Of Neurogenic Myositis Ossificans,
Medullary Origin

Kawtar Nassar, Saadia Janani, Wafaa Rachidl,
Noufissa Etaouil, Ouafaa Mkinsi
Rheumatology, Casablanca, Morocco

The neurogenic myositis ossificans or para-osteoarthropa-
thy is a particular form of heterotopic ossification in patients
who achieved the consequences of spinal cord injury or brain.
It is situated in the large joints. The differential diagnosis
can be obtained by imaging. Treatment is primarily medical
and includes non-steroidal anti-inflammatory. We report a
case of neurogenic osteoarthropathy occurring six months
after a staged spondylodiscitis with spinal cord damage in a
patient 25.
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Electrical Stimulation Of Denervated Rat Skeletal Muscle
Slows Trabecular Bone Loss In Early Stages Of Disuse
Atrophy

Hiroyuki Tamaki’, Kounosuke Tomori?, Kengo Yotani,
Futoshi Ogita’, Hideaki Takahashi', Hikari Kirimoto?,

Hideaki Onishi’, Noriaki Yamamoto'4, Norikatsu Kasuga®
"Niigata University of Health and Welfare, Niigata, Niigata,
Japan; 2Kanagawa University of Human Services, Yokosuka,
Kanagawa, Japan; SNational Institute of Fitness and Sports,
Kanoya, Kagoshima, Japan; “Niigata Rehabilitation Hospital,
Niigata, Niigata, Japan; 5Aichi University of Education, Kariya,
Aichi, Japan

We determined the effects of direct electrical stimulation (ES)
on the histological profiles in atrophied skeletal muscle fibers
and bone tissues after denervation caused by nerve freezing.
Direct ES was performed on the tibialis anterior (TA) muscle
after denervation in 7-week-old rats divided into groups as fol-
lows: control (CON); denervation (DN); and denervation with
direct ES, subdivided into a 4-mA (ES-4), an 8-mA (ES-8) or a
16-mA stimulus (ES-16). ES was performed at a frequency of
10 Hz for 30 min/day, 6 days/week, for 1 or 3 weeks. Muscle
tension-time integrals induced by ES were greatest under the
ES-16 condition. Marked trabecular bone loss in tibiae and
muscle weight loss in TA were mainly observed at 7 days and
at 1-3 days after denervation, respectively. At 3 weeks after
denervation, ES-8 and ES-16 slowed muscle atrophy, while
ES-4 did not. Expression of IGF-1 mRNA in denervated mus-
cle increased significantly following ES-16. Higher trabecular
bone area and osteoid thickness were observed in ES-16 as
compared to DN rats at 1 week after denervation, but the ES
groups showed no differences with DN at 3 weeks after dener-
vation. The beneficial effects of ES on slowing bone and skel-
etal muscle atrophy may thus be associated with time-course,
tissue-specific differences, and/or stimulation intensity.

P1046

Chair Rising Time Is Longer In Postmenopausal Women
With History Of Nonvertebral Fracture

Jun Iwamoto, Tsuyoshi Takeda, Hideo Matsumoto

Keio University School of Medicine, Shinjuku-ku, Tokyo, Japan

The objective of the present study was to clarify the relation-
ships between physical function, bone mass, biochemical
markers, renal function and history of nonvertebral fracture
in postmenopausal women with osteoporosis. In total, 143
postmenopausal women with osteoporosis (mean age: 71.2
years), who were at osteoporosis treatment-naive status, were
recruited. Twenty-seven women had a history of nonvertebral
fracture (nonvertebral fracture group), and 116 women did not
(control group). Bone mass, biochemical markers, eGFR, uni-
pedal standing time (body balance), and five-repetition chair
rising time (muscle power) were compared between the two
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groups. Age, body mass index, bone mass, serum calcium,
alkaline phosphatase, creatinine, albumin, urinary NTX, eGFR,
and unipedal standing time did not differ significantly between
the two groups. However, chair rising time was significantly
longer (12.3 s vs. 9.6 s) and serum phosphorus level was sig-
nificantly lower (3.1 mg dI~! vs. 3.4 mg dI") in the nonvertebral
fracture group than in the control group. The odds ratio (95%
confidence interval) for nonvertebral fracture with chair rising
time >10.1 sec (mean) and serum phosphorus <3.38 mg dI-'
(mean) was 4.28 (1.78, 10.30) and 2.92 (1.18, 7.21), respec-
tively. These results suggest that impairment of muscle power
and low serum phosphorus level appeared to be associated
with increased the risk for falls and nonvertebral fractures in
postmenopausal women with osteoporosis.

P1047

Sarcopenia Is Significantly Associated With Bone Mineral
Density In Korean Elderly Men

Yong Jun Choi', Kwang-Min Kim?, Yunhwan Lee?®,

Yoon-Sok Chung’

TEndocrinology and Metabolism, Ajou University School

of Medicine, Suwon, Republic of Korea; 2Department of
Family Medicine, Ajou University School of Medicine, Suwon,
Republic of Korea; 3Department of Preventive Medicine, Ajou
University School of Medicine, Suwon, Republic of Korea

Background: This study is conducted to investigate the rela-
tionships among muscle mass, muscle strength, physical per-
formance and bone mineral density (BMD) in Korean elderly
men.

Methods: A total of 161 elderly males aged > 50 years were
enrolled from Ajou University Health Promotion Center. Grip
strength, gait speed, weight, and height were measured. BMD
and appendicular skeletal muscle mass (ASM) were also mea-
sured using dual energy X-ray absorptiometry (DXA). We used
the height-adjusted ASM (ASM/height2) for muscle mass and
the cutoff values of sarcopenia as 6.58 kg/m according to
the result from our previous study.

Results: The prevalence of sarcopenia and osteopenia in this
study was 23% and 48%, respectively. Among sarcopenic
subjects, 67.5% were osteopenic. Osteopenic subjects were
more sarcopenic compared to normal subjects (32.5% vs.
14.5%). ASM/height2 was significantly associated with BMDs
of spine, total hip, and femur neck. Gait speed was associ-
ated with BMDs of total hip and femur neck. Grip strength was
associated with only femur neck BMD. BMDs of spine and hip
were significantly associated with ASM/height2 after adjust-
ment for age. Femur neck BMD was also associated with
ASM/height2 even after adjustments for age and weight. Gait
speed showed independent associations with BMDs of total
hip and femur neck even after adjustments for age, weight,
and height.

Conclusion: Sarcopenia and osteopenia are closely related in
Korean elderly men.

www.nature.com/bonekey
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Risk Factors For Multiple Falls In Japanese Men And
Women: The Road Study

Shigeyuki Muraki’, Toru Akune', Sakae Tanaka?,

Hiroshi Kawaguchi?, Kozo NakamuraS, Hiroyuki Oka?,
Noriko Yoshimura®

1Clinical Motor System Medicine, 22nd Century Medical and
Research Center, The University of Tokyo, Tokyo, Japan;
2QOrthopaedics, The University of Tokyo, Tokyo, Japan;
3Rehabilitation Services Bureau, National Rehabilitation
Center for Persons with Disabilities, Saitama, Japan; 4Joint
Disease Research, 22nd Century Medical and Research
Center, The University of Tokyo, Tokyo, Japan

Aim: To determine the risk factors for multiple falls.

Methods: Out of the 1690 subjects in the mountainous and
seaside cohorts of the ROAD study, 1348 (452 men and 896
women; mean age, 63.9 years), who participated in the 3-year
follow-up study, were analyzed. These subjects filled question-
naires regarding their falls between the baseline study and the
follow-up study and questionnaires regarding their knee and
lower back pain in the baseline study. Physical ability of the
participants was estimated by measuring the grip strength and
their 6-m walking time. Knee osteoarthritis (OA) was assigned
a Kellgren Lawrence grade >3. A cutoff score of <24 using a
Mini-Mental State Examination was used to select participants
with cognitive impairment.

Results: During the 3-year follow-up, 54 (11.9%) men and
111 (12.4%) women reported multiple falls. After adjusting
for age and BMI, multinomial logistic regression analysis in
men showed that a longer walking time (OR, 1.11; 95% Cl,
1.01-1.28) was a risk factor for multiple falls, but grip strength,
bone and joint diseases and cognitive impairment were not.
In women, whereas, a longer walking time (1.11; 1.02-1.20),
cognitive impairment (4.95; 1.50-16.08) and knee pain (1.60;
1.00-2.54) were shown as risk factors for multiple falls, but
radiographic knee OA was not.

Conclusion: The present longitudinal analysis using a large
population revealed gender-based differences in risk factors
for falls.

P1049

Eldecalcitol (ELD): Effect On Muscle In An
Orchidectomized Rat Model

Varela Aurore’, Elisabeth Lesage’, Solomon Haile’,

Joseph Arezzo?, Hitoshi Saito3, Susan Smith’

1Charles River Laboratories, Senneville, Quebec, Canada;
2Albert Einstein College of Medicine, New York, NY, USA;
3Chugai Pharmaceutical Co. Ltd, Gotemba, Shizuoka, Japan

ELD is a Vitamin D3 analogue. A positive association between
Vitamin D status and muscle function has been established.
The objective of this study was to determine the effect of ELD
on muscle/nerve function and muscle volume in aged Sprague-
Dawley (SD) ORX rats when administered vehicle (Sham and
ORX) or ELD (ORX) at 7.5 ng per kg per day by daily oral gavage
for 13 weeks. Fat/lean and bone mass was measured by pQCT
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at 0, 6 and 13 weeks post-ORX at the proximal tibia. Muscle
weights were recorded at necropsy. Nerve conduction velocity
(NCV) was recorded in the mixed caudal nerve, the sensory
digital nerve, and the distal motor branches of the tibial nerve
innervating plantar muscles of the foot at 0, 6 and 12 weeks.
Treatment of SD ORX rats with ELD at 7.5 ng/kg/day resulted
in the partial preservation of cortical and cancellous bone mass
as compared to an observed loss in ORX controls. At Week
6, muscle mass was maintained at sham levels as compared
to a muscle loss in ORX controls. At Week 13, a partial pres-
ervation of bone mass and an increase in muscle weight was
also noted. This was not associated with slowing of either sen-
sory or motor NCV. These data suggest that ELD could have a
potential benefit to preserve muscle mass.

P1050

Lower Chance Of Metabolic Syndrome But Lower
Bone Mass In Korean Elderly Women With Elevated
Osteocalcin

Kyoung Min Kim'-2, Eun Young Lee’2, Ju Mi Lee®, Young
Mi Yun?, Yoosik Youm®, Hyeon Chang Kim3, Chang Oh Kim,
Yumie Rhee’-2

1Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, Republic of Korea; 2Endocrine
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Seoul, Republic of Korea; 3Department of Preventive
Medicine, Yonsei University College of Medicine, Seoul,
Republic of Korea; “Medical Research Center, Yonsei
University College of Medicine, Seoul, Republic of Korea;
5Department of Sociology, Yonsei University, Seoul,
Republic of Korea

Recent animal studies have suggested a new regulatory circuit
between bone and energy metabolism via osteocalcin (OCN).
The aim of this study was to examine the association between
serum OCN and metabolic profiles in women aged 64 and
over. This is a community-based, cross-sectional study and
616 healthy ambulatory elderly women were enrolled. Serum
OCN levels had significant negative correlations with fast-
ing plasma glucose (FPG), HbA1c, insulin and HOMA-IR
after adjusting for age and BMI (r=-0.186, -0.162, -0.147 and
-0.166. p<0.001 respectively). After dividing the subjects into
3 tertiles by OCN levels, FPG, HbA1c, insulin and HOMA-IR
varied inversely with the OCN tertiles (p<0.05, respectively).
The prevalence of metabolic syndrome was significantly lower
in the women with highest OCN with OCN tertiles (p<0.05 ana-
lyzed with linear by linear association). In contrast, those in the
higher tertiles of