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Effect of azithromycin on Prevotella intermedia
lipopolysaccharide-induced production of
interleukin-6 in murine macrophages

Sung-Jo Kim

JSP-1

Keywords: azithromycin, Prevotella intermedia, lipopolysaccharide,
interleukin-6, NF-xB, STAT1, STAT3, SOCS1

Objectives: IL-6 is a key proinflammatory cytokine which plays a
central role in the pathogenesis of periodontal disease. The present
study was designed to investigate the effect of the macrolide
antibiotic azithromycin on IL-6 generation in murine macrophages
treated with LPS from Prevotella intermedia, a pathogen implicated in
inflammatory periodontal disease, and its mechanisms of action.
Material and Methods: LPS was prepared from P. intermedia ATCC
25611 cells using the standard hot phenol-water method. Culture
supernatants were collected and assayed for IL-6. Real-time
PCR analysis was carried out to quantify IL-6 and SOCS1 mRNA
expression. The levels of signaling proteins were monitored by
immunoblot analysis. DNA-binding activities of NF-xB subunits
were analysed by using the ELISA-based assay Kkits.

Results: Azithromycin significantly suppressed IL-6 production
as well as its mRNA expression in P. intermedia LPS-activated
RAW264.7 cells. LPS-induced activation of JNK and p38 was not
affected by azithromycin treatment. Azithromycin failed to prevent
P. intermedia LPS from degrading IxB-a. Instead, azithromycin
significantly diminished nuclear translocation and DNA binding
activity of NF-xB p50 subunit induced with LPS. Azithromycin
inhibited P. intermedia LPS-induced STATI1 and STAT3
phosphorylation. In addition, azithromycin up-regulated the mRNA
level of SOCSI in cells treated with LPS.

Conclusions: Azithromycin significantly attenuated P. intermedia
LPS-induced production of IL-6 in murine macrophages via
inhibition of NF-«B, STAT1 and STATS3 activation, which is
possibly related to the activation of SOCSI signaling.

Involvement of the Por secretion system in
biofilm formation of Capnocytophaga ochracea
Daichi Kita

JSP-3

Keywords: protein secretion system; biofilm; oral anaerobic
bacterium

Objectives: Capnocytophaga ochracea has been implicated in the
pathogenesis and progression of periodontal disease. Although
this bacterium does not have flagella, it can glide on agar. Many
members of the phylum that C. ochracea belongs to possess Por
secretion system (PorSS) that is involved in the translocation
of cell-surface adhesins-mediated gliding motility, and genes
homologous to the PorSS-related genes (Coch_1748) are also
found in genomes of C. ochracea. In this study, Coch_1748 was
investigated to determine its role in biofilm formation.

Materials and methods: To construct the Coch_1748 mutant,
PCR was used to fuse the upstream and downstream fragments
of Coch_1748 to ermF-ermAM and then electrotransformed into
C. ochracea ATCC27872 (wild-type: wd). To evaluate biofilm
formation of C. ochracea, wd and mutant were inoculated into
96-well cell culture polystyrene plates containing tryptic soy
broth. After 6 to 24h incubation, biofilm mass was assessed by
measuring the absorbance at 595 nm after staining with crystal
violet.

Results: The growth rate of the mutant was almost at the same
level compared with the wd.

Inactivation of Coch_1748 resulted in a loss of gliding motility
on agar. Biofilm formation of the mutant was significantly lower
than that of the wd (6h: 45%, 8h: 57%, 24h: 45%).

Conclusions: These results suggested that proteins translocated
by the PorSS were involved in biofilm formation of C. ochracea.
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The regenerative treatment on a deep intrabony
defect using an enamel matrix derivative
combined with Bio-Oss

JSP-2

Yasuo Ikeda

Keywords: Intrabony defect, enamel matrix derivative, Bio-Oss
Introduction: A 54 year old healthy female patient presented
complaining about gingival swelling at the site of tooth 24. On
clinical and radiological examination, a deep intrabony defect
was found at the palatal to tooth 24 that was associated with
traumatic occlusion.

Therapy plan: Treatment procedures consisted of a regenerative
therapy using enamel matrix derivative (EMD) and grafts of
Bio-Oss combined with autogenous bone.

Process and results: 16 months after the surgery clinical
attachment gain of 8 mm was measured and a intrabony defect
demonstrated excellent bone fill as CBCT.

Discussion and Conclusions: Within the limits of the present
case, the regenerative therapy resulted in significant PD
reductions and CAL gains 16 month after surgery.

Prevalence of Porphyromonas gingivalis fimA
genotypes in peri-implant sulcus of Koreans
using new primer

JSP-4

Kyung-In Ha

Keywords: Porphyromonas gingivalis, fimbrillin, genotype, peri-implantitis, DNA primers

Objectives: The purpose of this study was to ascertain the relationship between

inflammatory status of peri-implant tissue and distribution of P. gingivalis imA genotype

using new primers in Koreans.

Material and methods: To investigate P. gingivalis imA genotype in peri-implant sulcus, a

group of patients who has visited Department of Periodontology, Kyung Hee University

Dental Hospital, Republic of Korea from January 2007 to November 2011 with history

of implant placement was selected. The study was comprised of 184 subjects and 248

plaque samples. Patients were divided into three groups by the state of peri-implant

tissue [Control - probing depth(PD)<5mm, bleeding on probing(BOP)(-); Test I - PD<5mm,

BOP(+); Test II - PD>5mm, BOP(+)]. P. gingivalis and genotype in peri-implant sulcus

was confirmed with DNA extracted from the plaque samples by PCR, using the six fimA

type-specific primers (type I-V, Ib) including the newly suggested primer for type II

fimA. The prevalence of P. gingivalis and the frequency of each fimA genotype detection

were compared and analyzed by chi-squared or Fisher's exact test. To assess relationship
between status of peri-implant tissue and frequency of fimA genotype detection, odds
ratio was calculated to 95% confidence intervals.

Results:

1. Presence of P. gingivalis in each specimen showed no statistical difference: 934% in

control group, 95.1% in test group I, 98.2% in test group II.

In the control group, the most frequently detected P. gingivalis imA genotype was

type II (56.0%), and the second mostly detected was type I (12.1%). For test group I,

fimA type II (61.4%) was detected the most, followed by type IV (13.9%). Test group IT

showed type II (57.1%) the most, followed by type Ib (21.4%).

. fimA genotype showed no statistical difference in Test group I whereas prevalence of
type Ib fimA showed statistically significant difference in test group II compared to
the control group (p = 0.007).

. fimA type Ib of P. gingivalis was more frequently detected in test group II (probing

depth exceeding 5mm) than in test group I (probing depth 5mm or less) with

statistical significance (p = 0.031).

P. gingivalis with type Ib fimA showed significant correlation with peri-implant

inflammatory lesion compared to other genotypes of fimA (OR 4.69).

Conclusions: This study suggested that fimA type Ib of P. gingivalis plays critical role

in destruction of peri-implant tissue and its possible role as a risk indicator of peri-

implantitis.

2.

5.



Clinical and microbiological study about
subgingival debridement by air polishing
Hyun-Su Kim

JSP-5

Keywords: air polishing, biofilm, chronic periodontitis, scaling and root
planing

Objectives: Biofilm, which is an organizational group of microorganism
on tooth surface, makes periodontal disease. It is important to remove
biofilm mechanically for treatment and preservation of periodontal
disease. Air polishing is a method to remove biofilm on tooth surface
by spraying pressed air mixed powder with water. The purpose of
this study is to evaluate the efficacy of air-polishing compared to SRP
Material and Methods: In this study, 15 patients diagnosed as
chronic periodontitis and single-root tooth over 5mm of pocket depth
symmetrically in left and right quadrant. was investigated. Subgingival
debridement is performed by scaling and root planing(SRP) and air-
polishing. And the results are evaluated and compared clinically
and microbiologically. Probing pocket depth(PPD), bleeding on
probing(BOP), relative attachment level(RAL) and change of gingival
crevicular fluid(GCF) were assessed before treatment and 14 and
60 days after treatment. Microbial analysis was assessed at pre-
treatment, post-treatment and 14 and 60 days after treatment.
Results: After treatment, PPD and BOP was decreased, and
attachment gain was observed in air polishing. There was no clinical
difference compared to SRP. The volume of GCF decreased at 14
days and increased again at 60 days. Comparing to SRP, there was a
statistical significance of the volume of GCF at 60 days in air-polishing.
In microorganism, high-risk bacteria to cause periodontal disease
decreased remarkably. It decreased immediately after treatment but
increased again as time went by.

Conclusions: For this study, subginigival debridement by air-polishing
was effective for decrease of pocket depth, attachment gain, decrease
of GCF and inhibition of microorganism. The further study should
compare Air-polishing to SRP according to degree of pocket depth
and calculus existence.

Effect of nitric oxide and N-methyl-D-aspartic
acid receptor antagonist on human periodontal

JSP-7

ligament fibroblast cell apoptosis
Jung-Ju Kim

Nitric oxide (NO), a free radical synthesized from L-arginine by
NO synthases (NOS), can modulate various tissue and cell activities,
including vasodilation, neurotransmission, immune responses, and
death control. NO is also involved in the regulation of bone metabolism
through the several biological process.

Previous studies have revealed that glutamate NMDA receptors
in osteoblasts may be involved in regulation of bone formation.
Recently, we have also reported that NMDA receptors are involved
in periodontal ligament fibroblast (PDLF) differentiation but not their
proliferation. However, the function of NMDA receptor in NO-mediated
PDLF cell damage has not been well characterized. We investigated
the relationship between the effect of excessively produced NO using
sodium nitroprusside (SNP) and NMDA receptor antagonist.

Human PDLFs were treated with various concentrations (0 to 4 mM)
of sodium nitroprusside (SNP) with or without 200 xM MK801 in culture
media for 16 hours and the cell medium was then removed and replaced
by fresh medium containing MTS reagent for cell proliferation assay.
Western blot analysis was performed to investigate the effects of SNP
on the expression of Bax, cytochrome ¢, and caspase-3 proteins. The
differences for each value among the sample groups were compared
using analysis of variance with 95% confidence intervals.

In the case of SNP treatment, as a NO donor, cell viability was
significantly decreased in a concentration-dependent manner. In
addition, a synergistic effect was shown when both SNP and NMDA
receptor antagonist was added to the medium. SNP treated PDLFs
exhibited a round shape in culture conditions and were dramatically
reduced in cell number. SNP treatment also increased levels of apoptotic
marker protein, such as Bax and cytochrome ¢, and reduced caspase-3
in PDLFs. Mitogen-activated protein kinase signaling was activated by
treatment of SNP and NMDA receptor antagonist
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Periodontal status and dental prosthodontic
option in periodontal patients with osteoporosis
in Korean women.

JSP-6

Jae-Mok Lee

Keywords: Osteoporosis, tooth loss, crestal bone height, periodontal
disease, prosthodontic potion

objectives: The purpose of this study was to examine the
association between osteoporosis and tooth loss and to compare
the changes in crestal bone height during full SPT among patients
with and without osteoporosis. Also prosthodontic options after
extraction of teeth were investigated.

material and methods: 193 osteoporotic patients and 198 medically
healthy patients were included in the study. Clinical data were
collected the number of lost teeth, dental implants, pontics of fixed
partial dentures at the first and last visit in out clinic. The crestal
bone change was measured by using two panoramic views.
results: The osteoporosis group showed a higher number of
lost teeth per patient than the control group at the first dental
examination. (P<0.05) But during the active therapy and SPT, the
two groups did not differ significantly in the number of extracted
teeth. (P=0.469) Osteoporosis patients had a significantly lower
number of placed implants, pontics of crown & bridge. (P<0.05)
However, the number of dentures per patient was significantly
greater in the osteoporosis group than in the control group.
(P<0.05) And on the comparison of crestal bone change during the
SPT periods, the two groups did not differ significantly. (P=0.943)
conclusions: Osteoporosis patients should be aware that
osteoporosis could be aggravated periodontal disease, so early
diagnosis and treatment of periodontitis is crucial for them as well
as periodic maintenance therapy.

Epigenetic modifications and canonical WNT
signaling enable trans-differentiation of
non-osteogenic cells into osteoblasts

Young-Dan Cho

JSP-8

Keywords: Bone regeneration, Trans-differentiation, Epigenetic
modification, Wnt3a, BMP2

Objectives: Mesenchymal cells alter and retain their phenotype
during skeletal development through activation or suppression
of signaling pathways. For example, we have shown that Wnt3a
only stimulates osteoblast differentiation in cells with intrinsic
osteogenic potential (e.g., MC3T3-El pre-osteoblasts) and not
in fat cell precursors or fibroblasts. Here, we show that the
promoter regions of the genes for Bmp2 and the osteoblast
marker Alp are epigenetically locked to prevent their expression
in non-osteogenic cells.

Methods and Results: Both genes have conserved CpG islands
that exhibit increased CpG methylation, as well as decreased
acetylation and increased methylation of histone H3 lysine 9
(H3-K9) specifically in non-osteogenic cells. Treatment of pre-
adipocytes or fibroblasts with the CpG demethylating agent 5’
—aza-2'-deoxycytidine (5'-aza-dC) or the histone deacetylase
inhbitor trichostatin-A (TSA) renders Bmp2 and Alp responsive
to Wnt3a. Hence, drug-induced epigenetic activation of Bmp2
gene expression contributes to Wnt3a mediated direct trans—
differentiation of pre-adipocytes or fibroblasts into osteoblasts.
Conclusion: We propose that direct conversion of non-osteogenic
cells into osteoblastic cell types without inducing pluripotency
may improve prospects for novel epigenetic therapies to bone
regeneration.



The effect of non-surgical therapy on a severely
generalized chronic perodontitis patient
Masami Satou

JSP-9

Keywords: Non-Surgical therapy, Brushing, Rootplaning, Oral
physiotherapy

introduction: When we treat severely generalized chronic
periodontitis, a surgical operation is usually planned.However,we
performed non-surgical therapy with successful results.Here we
provide details about a four-year follow-up course of non-surgical
therapy on a patient with severe generalized chronic periodontitis.
therapy plan: The patient was a 45-year-old female who complained
of swelling of the gingiva in the full mouth and had difficulty
masticating because of teeth mobility. Probing depth of 44, 45 and 47
were in the range of 5 to 10mm.Non-surgical therapy was selected
because the patient did not wish surgical treatment.The initial
preparations such as oral hygiene instruction, full-mouth scaling, and
root planing were chosen as the main treatments for this patient.
process and results: The patient was brushing for 10 minutes three
times a day.The roots were planed with just a hand scaler.Oral
physiotherapy was introduced for recovery of periodontal tissue.One
year later, the gingival condition improved significantly,to the extent
that the probing depth of 44, 45 and 47 were in the range of 2 to
3mm.

discussion: The treatment results clearly demonstrate that non-
surgical therapy with oral physiotherapy and the rootplaning is
highly effective in treating severely generalized chronic periodontitis
patients.

conclusion: It is important to combine good support of brushing
methods with rootplaning while respecting patients’ preferences for
effective non-surgical therapy.
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Severe Periodontal Disease exacerbate Diabetic
Nephropathythrough Toll-like receptor (TLR) 2
and TLR4

JSP-10

Shunsuke Takata

Keywords: toll-like receptor, diabetic

Background: Advanced glycation end products (AGE) that are cause of diabetic
nephropathy recognized through receptors on kidney tissue cells and monocytes
and induces the expression of the innate immune receptor, toll-like receptor (TLR).
TLR2/4 induces cytokine production by recognizing microbial components, therefore
responses triggered microbial components entering the renal circulation through TLR
is considered to lead to glomerular sclerosis kidney tissue.

Objective We examined the expression of TLR2/4 in glomerular endothelial cells
of diabetic mouse model, and the promotion of diabetic nephropathy by periodontal
pathogen-derived TLR ligands.

Materials and Methods: Streptozotocin injection in ICR mice were listed type 1
diabetic mice, and a high-fat diet feed (HF) KK/TaJcl mice were type 2 diabetic mice.
We were performed immunostaining, in situ hybridization, and real-time PCR. To
examine the LPS susceptible to diabetic mice, a volume of 100ug / w of LPS derived
Porphyromonas gingivalis were administered intraperitoneally.

Results: TLR expression that was not found in the blood vessels of other tissues was
observed in the glomeruli in the kidneys of diabetic mice. Diabetic mice treated with
LPS, TLR ligand, died of renal failure is the total number early in the total number
survival of the control. In addition, increased production of collagen and expression of
significant inflammatory factor occurred in the renal glomeruli of the mice that died.
Discussion: Diabetic mice treated with LPS, ligand for TLR2/4 is the total number
died of kidney disease in the total number survival of the control. therefore it was
considered that the expression of TNF-o,IL-6 and TGF-B,TLR-induced cytokine in
the glomerulus was observed, and was activated glomerular endothelial LPS through
TLR. Increase in the amount of type I collagen in glomeruli of diabetic mice treated
with LPS was thought to be a result that mesangial cells adjacent to the glomerular
blood vessels, were activated by cytokines derived endothelium. In severe periodontal
disease, brushing leads to bacteremia easily. Also the structure of the yarn-like ball
of renal glomeruli is likely to tie up blood substance. From these anatomical reasons,
periodontal disease may be a the risk factor of developing diabetic nephropathy.
Conclusion: Glomerular endothelial cells express TLR2 and TLR4 under diabetic
condition. As a result, renal disease exacerbates by glomerular sclerosis in recognition
of periodontal pathogen-derived TLR ligands of circulating.
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D HDHEWEENTEY, WHELESREELE LTS 7 FHEDOR
MMAE z S5 be TERFEOICT &R iR R E ) 2 7 #ino
BIFRIE, TIPS - JIERRI TRl D722, DR AT &
57 FREOHETOMBREIANTH 5, 22T, AFETIE, HA
JeIERGE: (MR THWENS T 7 FRIZEOREE & DI iR
O B % X7

[J7:] BeBrd, AWFZEIZO VT TR % 14 5 N7 ARK R R0
e sk R BB O BE (27 ~T7671%) T, ARF1104% (&KPk 158
%, BYE52%) THolo WKL, &WT V5 VXHE R
¥, BIUWMRIMEZ Z 72, BBEDOIA TRV ELEY
BEARIEE & LRI S TN L 720 & S0, B 5 0 1 2 o ) Lk
WA Z AT L, TIERETREE S LCPD, CALZ M L7z, sikHik
UHRREL PR ST > & )V XMUG B & sl B I & e, ok G B 27
HFEE & iR MR 0 2 2 MR 2 5k L, 9 7 e
FIELZ. AT T —a Yy FEFMICT, T2 FAERL
DB L7 3BERTERA R L LT, DA I8 & o B4R % 304 L
7oo ARWFZEIIAARE KA MEE RS OKE (132%) &%), i
L7

[%5 9] BB 110% 5, 614107 7 FiigEL2 R0, 198138
AR L7z s, @&IE (+), @iRmE (=), BRw (+), &
PRIGEBYR R ORI, 3 X OB I D BN AT T 7OV TIIA
BB A L727S, BE2OGTEME TV CIEBEE 4 S o
72o — T, PDOMINNE T 7 FHERO 5 F L BIRT 2 A%
Hole

%551 = 27 FHige L PD OB IZ A 5 & L AVRIE S iz,

poo | HUEMUBEEREL O BT R o T

2504

F—7— F MR A, R, RT#

[HR9] BHZEER B0 2 s MU A 6k o R R O % Mt 3 2 H
1T, B OTH%EEED0 55 IE %Ki L.

[BrkE & 5] s MEE & LCREL T b 200 lRHER: IS
B CHAMBRT ERE L 2T, TOBREMN AL 7T v R
ZHL TV BESH ERATL» 5695, B4, Hes)
DI EMFA O G E L7z £ EBED S hEAMERAE (PD,
BOP, Bh%EE), LIMENGE, 7 & VXHGHEL &0 %
ER RS U ze ALE SR AR 20, KES 7 (5501 o)
Thb, 77, NEHLE OB, SEERHREDANE, BRIBIEE
Z (1REE, 2BEME, 3EEME, PHMEME) O4AFICHEL 7z, FA#
FECE, TRTZARTFA V20T, TRAREICE 2B
O L7200 2HEBITH 5, MaTxI R, SVEHLE R 44D 1
HHLTWwEb DL L,

[#5 & E8R] 4E, FEFHEIZD RS OO %O Hh R Rk,
XHBIZBWTEL L2 DIE, #DOONLholze L M7 U
FTIE, W e AT T SRR S N HER S B o 72 AN
LN b ik, 3EEOFRIEL, Eh otz LALEDD
—IBOIEBI TR AR 7 v PAFRAL TB Ko, Jik
AL YT F AL THREPLETH B L b,

[liam] R R R A 3061, 2 PSR IC & - TH P mikds
FIRICER R EZ DT 2 b h otz 521, 4h
DORRFE 2 F 2 THRESVELE 35\ ORI I AR 2 1T - T
WX 7wy

— 116 —

pog | WMSAIZIT B RS & IR & oo Bt

2499 A/ ET

F—v—F g R

[Er9) o 95 03 e R T L & B B B SE L Z 2 b Tl
O, BIIRREALPEE R, BRI EOEGEBRRZOLBETLH S
AFZRY v vy Fa—LLOEESHEIEH I TWD, JE
7oV a — VIR . (NAFLD) 13 A 2K v 72 v ¥ F
OU—LADETORBIBLLEZ SNTEY, RUF2»SIFE%ZS
X OEANBITT 2D 5 2 Lo, TOFHREMX
NTwb, LaL, HEHE NAFLD & o Bk % J -~ 72 3 220
ZEDOWME IR L, TOFHMIOVTIEIARY LR EAEEL RS h
TWwb,

FIT, RWFFETIE, WIS A O WR B X OER oS R E

GATL, SRR Y N ORAIRD L NEIIIT & o B 2 AT SE
KEkoTWoHNZTAIEZHME L,
[ X 0HE] J5E, EREREERED ) D, 20124512
Fv 7 @gg e iz 2225 L721510% (B1E12184, Zoit202
%, FERS0475E, EHIE39~647) & L7z. HEMALIE CPI
BT, WEIIERB T ERAETERERS AL, WEKRTr Y b
NRIWEIF A 42 F 5 U7z WA v b oA IR & IR & @
BEPEIRZ T Y AT 4 v 7 BRI & 0 KT L 72,
(W8 L O0E5E] RN, B0 38%, LHED14% 128D 5
n, WEES Y N RRAT AL, HWEERS v PGB
T, RO NOBEHHE I E D> 720 FDilt2 HWZERE L
THRHT L7255, 4, PR, MRS, SONE S X O A
EOXYRY) v 7y Fu—AHETHWELTH, WEKRT v b
WA RAZICENE Y AR LT,

VL EOFERD S, R IR & B L v 2 ] BTk 2SR
XA

ET7AFH T DONTINAF T AIVAITHT S
PR OMGET

P-10

2504 K I

F—U—F:vr7udFrtyr, NAFT40VA, A4 7 aiikT
INA A

[(HW] > % 703y VI OENBETER 2 & SRR 2 i A <
JNIARAETHF /U RMEETHY), INF CHRBERICHT
BPH IOV TRRE SN TWBA, N F 7 4 VAT BHF
RIFIFEAER WV, 22T, AL TIdin vitroXA + 7 4 VAE
FNVERERLZITH Y 70%% Y Y OREZHE L7z,
(K& k] ~ A4 7 aififh7 34 2 (BioFlux) % M\, BEAIIS
1 F T it % |2 Porphyromonas gingivalis ATCC33277 & Streptococcus
gordonii ATCC35105 DBEB LI & B34 + 7 4 V2 2R S &
720 RIS NEHRPE SR O M ARG X OV P b s
ez at) *¥F A2, ¥y 703432 (0668 L 0°1.30ug/
mL), MHEELLT7Y2aa<A ¥ (292, 3958 & °790ug/
mL) f£4E T 37C T HME %17 720 AR OER - 58
W osER X, LIVE/DEAD BacLight (2 THetufh, Wiz T
it L7z

(%69 & 5] HWEZEH SR TRTORICBVT, LRHED
WA ERDT, ¥y 70FY Y A ERASEBOERKE, 7Y
2034 Y yHEBERBELCHEC A o7 (p<001). Y Eo
FER LD, Yy T7uFH T VRBEE AN F T 4 VAT LTER
TR R B X ORI R E AT 5 2 EaVRIE S N,



P-11 DPP4 fH 5238 anagliptin 1, &M b~z 07 7 —
VB LWx a7y — VIR TR O 4E

2499 BB % Ji 9 %
Iy W

F¥—v—F : DPPAMHESE, KERKS, ~r7u77—Y

[H1] DPP4FHESE RN 04 7 R CIHR G BdE & LA
CHEHENTBY, SHRAREARZIA L T\ 2085 A Bk %
BEITHEB T 2 S OBIMARE SN D, FERE C iR DH
5 DPPADFEH - S EH$2 2 LGS TBY, DPP4
FIIESBIC BV CHE R EEZ R T 2 LN Sh s, 22
T, AWF5ETIEDPP4KLESE anagliptin (ZMMLEEAFZEHT) 2 v
T, ¥ 17 7— YO L 72RO JE BB~ T 58
ERE L7z
[MEBIOHE] ~v A<z 7 7y — VML (RAW M)
12 E.coli Hi 3 lipopolysaccharide (LPS) #l# & anagliptin i/ %
TV, SIEMEY A A4 O mRNAZEHL L NF-«B « AP-1#%#~
OWBEERGT Lz RIEHERICB I 2~2707 7 =V ORH
EFEELTEFI VAT 2 VY AT A%, < 2 H
SENRIAINE (3T3-L1ANG) & RAW I 2 365538 L C LPSHIig &
anagliptin @ & 17\, 3T3-L1MNEIC BT % &IEE 7 7 4 R4
b H 4 O mRNAZHRB L Ol = Mat L7z,

[#5 B L 0% %] anagliptini®MNC £ Y, LPSHIBRAW LIS
B\ TTNFa, IL-1p, IL-6, IL-12® mRNA % Bl b 5 @ #i i,
IkBa D50 3 X O p65, JNK, p38MAPK @V AL o], &
5IINF-xBE AP-10 70 E— ¥ — OB AR SNz £
72 L5538 F 3T3-L1AIIE Tld anagliptin M 12 & Y TNFa, IL-6,
1L-12, MCP-1®» mRNA FB & & i 25Hi S 7z. Dok
5, anagliptin (3R AL o JERE BOG (2% LIIHIE 25 H %
B L, Rt R oMYk SO iE IR LA L C b PUSAE RN 3 % 64
T5HIENREINZ,

T = N I RE R 28 ML A% (2 B 1) % Porphyromonas
gingivalis DR

P-13

2404 A A

& — 17— K @ Porphyromonas gingivalis, W, T = PR

[H] 75 NIBE O P 8RR N 2 MRS 165 Th o L
DL (Kavoussei H, 2009) 253 2%, W & T & PIRE O B
PRI 2 AL e RIFSRIE, TR PBE O BE O N R
79 &L IS, WEE, HWET 7 T—7, BLOTEHNBERE
RGBT 2 RN EI oM 2479 2 LT, SR E T =N
JEQBMEEZP S 22T 52 L2 HIE Lz,

[ & 7] Bl B VR IS i SR Bl ABE o, T P BLAE
FFEOLME 304) &, JHINES; O TR I F IR % 8)
B3 20EOH L LM (20%) & L. TR AF o i
T ISR 2 AR T 72 3R AR A BRI 72 FAkf23 H DL
NI, BRI &, MR L R T 79 — 27 ORIMEAT - 72,
PRI > 7 V20 & DNA 2l L, s (P, gingivalis, F.
nucleatum, P. intermedia, T. forsythia, A. actinomycetemcomitans, T.
denticola) DM % PCR#: % JH\THT - 720

[R5 B L OEE] 3040 T ENENED H 6425 P. gingivalis A5
WEN0, IEEHMED S 3B S b o 720 P gingivalis LA+
O W JE R AN X WAL I SN o Fo TENEED T
P. gingivalis 25t Sz e, M S e ho 72t & R,
Probing Depthfiti, BoP#, Plaque Index A A2 <, Tl
HIZARKNEIENAEZEICE ol TREDI ENDL, TENE
JFEDIRREIS, MR O BAIRE R T HNBERZ ST S P
gingivalis 23B45-3 2 W HEMEAVRIE S 7z,

[fam] ARWFZE X 0, S & 7= PIBE O 9% B 03B 3 % 1] fe
PRENTz,

BERBFsE#] Bl (R wbE kAR

— 117 —

P-12 BIRHE ¥ 2 5 A OWERENOISH

2199 Mii

BET

F—7— KA, CIERHN, BIRAY 25, Utk

[B9] E@a%ic B0 2068MsHomTh, s8R
BWFETH D, JeHir & OBEEN R R L, KE R Rtk % W
OTW5h, AWFZETI, BEEEICZL 2 HRIRESRCEEOELE
LS ZWERIRICBU A TFHEBET L L LIS, WRMREA
7)== TEMOMEE D ST, EIREE S A 7 4 TOMBO %
N— 212, JWICTEIREHM,  Feaissink R mif%k - WOLHRIAS, /<
5 — PR e R MLARIAA TS REREIIEET > A 7 A & B35S
L, BEAMHZELT, WHEREROZHCHEBENEDOE=FY) ~
ZIZBTF A BGET %0

[k & 5] BRI S 2 5 2 TOMBO IR & & (27 L 7=
WRF v v ANV ERHED, 22T, HMRF v ¥ RN Y FXR
TANE =T 4 Vv y —FEE LT, HEMOERE I
M35, £72, ZOULoMIR2 /LN HAEEHRE b &I,
HAD3IKICEIRZEITT 2, ShooFErHaL, 4270
TuY s =RV IEZBHRAMAAAEZT O NS AT
VAT LEWR LU, WERE O BT T, A S ok A A
HilEE E T2 10mm BB EOHEE2 SE L, AT LA~y F v
P XY, 3KITHIROFHIRGEE & REIR O H D% MR L 72,
st & 242] 2RI X 2 HATEREHINC B VT, Xy — U %%
LY HTA Y FYH A ZO#REILY, FHURE02mm % £
720 F7o, ROGEIBICE Y, Ny = PER LTS ORI
PELNDZE LR,

[63] S o ORI, FRICBWTHEN 2 HARRDE B
F— I HBRETEDL L ZRIET B, A8, &R0 o M
DOFHIEREZ ML T v > A ICE Y 4T, YD AR 7
REW Y AT L OBREED S,

BT B B & ORI O R AR B
%A O g

P-14

2504 g BA

F—v—F: HABSBHE, Y ~NEZory

[Hy] SRS THW 5T W B A LERAE DS & 7 5 3BHS
& GCF & MEEAIH B0 Wit e b, FEAREAY 72 SRRHRIS ] B 72 72
DHREKITHNTVBPPD EBOPIMA A EI2E Y, X5
DEREDFTFVBMHEEN TS, S, [FW—#5#E o GCF &
WS O A AL 22K 5 O LK % 47 & o A7 IV % et L7z

(M A B X O E] s HARERRFH BB ICSPT & L
THRBELAIHE L, HEAMMBBRETH ZHIK/ (T 2 -5
&, PII, GL PPD, BOP, CAL& L7z, AAbFEMAEORE & L
THIBER &, = %— A b v 7225 L TGCF 2RI L
72o LML, T X ¥ — YUY ASTIGME, &P H R,
Hb#&®, W3/ —Vuse L7z, #12, Hb @O EICIE immuno-
chromatography #: % Ji 720 ARWF7E1E H AR EH K F M & B &
HKABDOTHET SN GREFT08-21),

[ 55 X 0#%] GCF CIIMMOGEE 74 2 Hh RV 3 /) — )L
FOG & iR 28T 2 — & & ORI E WA BB FR2SFED 6 L7z ASHEY
TIBIEIN LD o7 T2, FIZTRTOWEEH S Hb 25K
SNV = VORI R R L7ze 2hic k), GCF#ED
HRAIRAL O B9 O HE & BRI L L T B 2 EATRIEE
Too AWFFEIESCHER A BF 2 SE B W i 4 - JEMBRFJEC, AREE S -
20592437 - 25463267 DY % 521 THrb 7z,



HOMARRZ MM 7 4 7)) 2 B & 2% v A
TR

P-15

2504

hE &

F—TI—=F 1 ZMMRT 4 7)) VIR, B-FZ) VBRIV T A,
o L LR P A

[Bm] ZilK7 « 7)) Y (PRF) %2B-8=1 Y BAHV Y
2 (B-TCP) & & BICHABNKIRICISHL, Z065H TPk
DOWTHET %o M, ARWFZRIZARZEEE ML B & O RRF A
(24-R24-01-18) THBZITLEZE MW T4 LI EE 72,
[ME B L OHE] 140BET6 mmBlEOEr v & (PD) &6
mm P ORI L XV (CAL), #HtgTy 7 A5HEL D 3 mmbl Lk
DOFRBFEE (IBD) Z/R$TEAMISH LT, SEVEHRMEZ IR L
%, B-TCP (I v IV7TM) #HEL, TOLEZHPETL LI
PRF % #% i L 72.

[%545] fEBIL: A L1FEL, N—AF 4 TIEPDIZ9 mm,
CALIZ12 mm, IBDI339 mmTdh o7z, 620 H F#%Tid, PDI
3mm, CALIZ6 mm, IBDIZ14 mmTdh o7 2 A LE3F
By, N—2RZF A4 »CTIEPDIX8 mm, CALIZ9 mm, IBDIE39
mm CTdho720 600HFHTIE, PDIZ3 mm, CALIZ7 mm, IBD
X1l mm THo7

[£%2] WS PRIBEIZPRE % B-TCP &£ IV 72 & 25 6H
HAY# CREMAEMVER L7z, R E LTPRF EA2SPDGF 7
AV T A= %@L NVTEAL, 2245 IR, Kot
B/ % FE (Kobayashi et al, Biologicals, 2012) L 722 & 12l
Z, B-TCPAAF ¥ 74—V FE L CHUIMEH LA 2% 2
bNb, SHIEMKEZMSL L, BRNNFHLZERTSLEEDI,
GTRIE L ORI FR % WBIRE T 5 FETH 5.

LIPUS ##i& LPS A4 T2 B 245 F Mo
TL-lo FEAZ PS5

P-17

2206 RRE Rl

F—7— F AR E R,
BN

[Em] R L EATICE D B 7T AEHMTE O ) REHEE
(LPS) &, Hifligom#zilsRyIermshTwb, LPS
P FEMIICE T 5L, RESEYA AL D1 DOTHHIL-1
MWEASIN, HRNERET L ZEPMEEINTVWE, —F, &
MBI A R AA = A VAP LABETH LD HMOENTH
D, HHESOT V=71, KB EE (Low-intensity pulsed
ultrasound: LIPUS) A3EHF MO F IR 2 1EE T 2 L #HE L2
(Takayama et al, 2007). L2*L, BEFICBT 2 sl o )5
KD 12T 5LPS & LIPUS & @ BFRIZ DWW TIEAN 7 A% s
ZZC, LPSHHAET CHFEMBATEAE T 2 S 1 M H 4 Ik
139 LIPUSHIS D528 D\ TR B A = 9 VS RGE L 720

[FEL & F7] < A BH 256 RARE S 3E M (MC3T3-ELAM 1)
26 well 7L — MIZHEALL, 3, 7, 14 H B LIPUSHI L GB35
H 7730 mW/em?® - JE4E % W % 30 MHz - H#EERI30 20/ H) %
OSTEOTRON D° (B EHMHA 4L, Wa) 2HWTH 27,
LPS & Escherichia coli H13¢ (10 ng/ml) #fiH L7z. ¥ 7V NI
%, RKEUHA IHIA VEZDLET Y —BOREGETHEBIZOWT
real-time PCR % W Cill~<7z,

[#5 %] MC3T3-E1fIH D IL-1o {536 8&, LPSIRINC & - T
IV MU= VICHARTHEHF IS L7, £72, LPSTEETICBITS
MC3T3-EL#ifa & IL-1o 8 {x FF Blid, LIPUSHIELIC & - CTLPS
BB IRE RIS Lz —F, IL-1 Vvt 7 ¥ —#{a 7%
JUE, IV M- VB X UERECTHEEZIRO N L2572,
[#%2] LPSHAETICHF 5 MC3T3-E1Ma~® LIPUS#l#%, &
LD RIEMET A S A4 VB EIHT 2 2 E29R SNz,

UREHEE, A —uAfF -1,

— 118 —

GFP = 7 A 45 i th1 R [ 32 5 i Ml L D #RAL & A
N A B HE R R O SEI AT

P-16

2504 e L]

F—7— N BRI, A N4 v, SRR
[By) MRl (MSCs) &8, Wi, MR ~n% s
Ltz A Lk iiiacd 5. & L TEBICIEAES 5 MSCs
FFEE AL, SAERMAFIE L, HARBHESCHECHS T4 L
ENTW5E, HAETEIEEEA~NOBS BEH S, HEH
M ERE~NOISHZ B & L2 EATW S, K41, in
vivo 4 A — ¥ ¥ AT AR 7 GFP < v 245 8l 5k MSCs % 56
1k, BREL, MIBIRRRI O3 4 b A A > BE LT BE D mRNA J§ 8]
EIRE L7

(kB L 0] ATFERRFESWIEL > 5 — X )G S hi
GFP~ 7 ADOSH & ) Ml & $RELL 720 HeA5VERIRL O A % (K 35
S, MSCs 3yl 12 TR 2 L C MSCs AR % 38R 19 12 3
B X7z B L 22MIIC hTERT B X OFSVAOBEIZF DT 5 A 3
R & —%8A L, JEHIMERIGE, BARAAHEEC CH—MI
H SRR 2 B L 720 HIBIRREI O 2L BE DM %2 47 o 7218, W
4+ H 4 B S T @O mRNA %63 # PrimerArray (Takara) #
T 2475 720

[ 3B L 05 LRk D 5 7% % B D MSCs £ 5 bk DB 3712
K L7z SNSOMMBBEIZBWTY A b 4 v EEEETFO
JEBLE & B L2k 2 ACCL22, Cx3erl, Prl, FIt3, CCLI12
CXCL13, CCL8 DFHUIHATED STz AWFZE T S 7zl
ARk DN ZFEICHIRT 2 2 & T, SRHDERE D LI2H
FEAF S0 2 IR\ D BT R I S B, X 512,
No Mtk EFIH L 2in vivod A=Y Y ZIENTZIZ LD ET 5
FIVAL=YaF V) —FAOIAPHIES NS, HOLRH
MSC ¥k DM 7 & AT X SRR RIS IC B W TR R v e % 2
%o

-
-

LI 7 AL RTH202 X 2 PSRN B oo 22 B>
WwT

P-18

2504

o

il

<

A
=

i

F—U— N 7, DI W

[HH] B2 B TR AR ICB 2 LES 7I3EE
ThHY, ZOFEBEORREE BARWICHIET S 2 LIdHR 2 OMEr
TRIEHT S LTS R, A ETES 7S X B CEPIAHITE
BOEEB L ORIEOYFHEREICOWTHEL -0 THET 5.

[#ktB L O3] BB R R MR R AR L T B B (3
R32%, VIERT2IE) EXGRE Lz, BEOONET 7 WG
WA A 7~ 4 © (Panasonic #1) 2 FI v € B 8050 B 5 2
WET 2 &R L —H 2 (Lifetl) % FwCILIRE 5
b PR THIE L7ze TS 7R THICH FIEME R E e L
[f—BHEICBT LM THIZE TOMBEEZ IR L7z, F72RF
BEAT 5 BEICOVTIIHZ B X U'SRP # 0 i H HLAR MR AT %
L 72,

[ ds L OvE 58] LIHEA 7 BHGTT & LB L C, LI 7 21 TR
AT B2 B2l (P<005) LTHH, OEr7ick-TH
TP B B BT 5 Z E MR SNz, MBI
PRI 25RO B TN B ST H 0 DR & e O
Pz B B\ B 2 B B AR (r=046305) % TR U720 £ 725847
EAETHEETEEEAR T v M5O MIMASRP # T HICH EIC
WA (P<005) L, WS 7 28R O RAELFICHER TH -
720

(5] IR 7 SIS D A ISP L, RERE RS
722 EhS, DT 7 oD RSN, ME D~ >~ ¥ 8
IR RE R DT 712X AU BHEDIREICAER E b b,
F 25RO EN S TEr 7B L HOENOREF = v 7 D&
T RENTZ,



I RERICBIF 2 =aF Ik BRI EY Ry
37 4K (LDLR) OFHiHLE

P-19

2202 Pk 2

F—7—F:Ca9-22, =aFv, KILEY KRS v 7ZH/A
[Bm] chEokeiy, =aF v 00E LRI RIZT HE
\22 W T microarray 2 & W MR L, KILE Y R v 87 414k
(LDLR) #IzFORUISWBmT 2 L 2MELTw5, 4, 1O
e RIS BT A = aF 2 X ALDLREEF R 2 HET 5
VT FIABED X 5 = X LD WTHGE L 720

[BF & J5iE] Ca9-2212100 uM D= I F » % AEH X &, real-time
PCRICE DI L 720 & ¥ 8 7 BN IEHOL Y0 12 TRET L
2o VT FMRERERICOWTIZ, LDLR {51 0 %8 35 i I8
ru—=r7 1L, luciferase assay |2 & ) #af L7z. #xGH 112
2\ Cldsmall interfering RNA (siRNA) 2 & % Spl O 1-4
AV T EITol. £72, =aF Y O%EKRTD 5 nicotinic
acetylcholine receptor (nAChR) D BJ5IZO W TR T v ¥
T=A b TH 5 a-bungarotoxin (aBtx) %MW THE %175 72,
[#5 R &%) LDLR #fzT8HE, =3 F VR0 uMIZB
WCHIG BRI TE — 27 2R L, SEHOERMICL ) ¥ VX
LRV TH EAAHERTE 72, luciferase assay D%, LDLR i
fETORBEFIZEG LX)V THE SN TWDE I ERHERSR
72o LDLR OFEHF 1L, $E5 KT Spl O A HILA3 2T
(R1, R2, R3) HAEL, TMHEXRIELZERKE T IEHH,
5, R2IZLDLREEFFHBUCIHINIC, R3GMEENICHEE T2
EAUREN, FFICRIICIRE N T Spl AT 5 2 LIk ) #EfaT
UMY 5 2 L 2R L2 T72, oBtxZ W EBR2 S =
IF VHIBIInACRR # A L TIRE SN 2 LB L o7z,
[##] =35 12k 2 LDLRO%BLUEnAChR /- L ¥ 7 F iz
FEEN, SpIFEELREHEERZL VD LEEZ LN

p-21 TVF N F LB G X B in vivo BH ML
EE Y ES

2504 T ek

F—U—F:HEAREFTVIT A, B ZVFNV)F VR
[HW] ZvFry F 8 (GA) &, e, M7 Lry—, B
LR T a4 FRERSE, 4 2ER@MeNTBY, SEmRIC
xf LTI SE BRI E R AS ks S vfze 22 T4 L,
HHHC X 2 HOEG R 7 F ) F U BEA 2 HE LT,
WREXEFNTT AT F V) F U BEROELSET 212
X5 T, ZOHEMBD BRI 2 WEEL 720

[#F k3 X 005 ] 1038 # C57BL/6] ~ ™7 2 @ b B M 4 — K
2 6-0%5% % & XA, 37C CTHEGREIE L 72 IR R ©
& % Porphyromonas gingivalis W83 (Pg) # % |2i2 & & & TI&
e s, WHEETFVYY 2 Pgl) REBL7Z, —
F. TUFV)F BB R SR RICER LB S CF
¥ 224 mg/VL) 7 ) F V) F RIS (GAT) . 208#%
V2 #E oD 1 FE ALK D IRAE %, computed tomography (CT) 3 X
M) B @ hematoxylin-eosin (HE) 3%t & tartrate-resistant acid
phosphatase (TRAP) #efti & 47\, Bl & iARAR S 2 f0EE & L
THEZERN Lz, 2B, BURIZSE~ Y A0 LEANE
TRHEEERE Lz,

[#5 9] Pg-GABETIZ, Pgltd Kk LT 1. s L2 T 5 Ak
W2 L 72 i PR B IRA U 720 2. 5 20 o TRAP B a4k
A U720 3. Bl OWIUEDSZEINCHIH S hvTw iz,

[#2 L] Pel&RIC X 2B AT T VBT A7) F LY F
CYERORRIPEGE, RO PLIE B X OIS E T
HDHIENG ol GHOBELLE LT, WEMRERAREICS
WCTNFUNFUVBEREDL IR ANZALTHE L TS0
DFMEHRDLZEIE ST, ¥—4 v b 2o PRGN
HORBICEN DL EEZ BN,

— 119 —

v N BEENRIRINE % FH v 72 v LR /I o A
AR DBRET
2299 K

P-20

il

F—7—F BRI, AR, SR

[E] BaLInEse (DFATs) &, FAREE:OH 72 2 M
LTSN TV B, KRWFZETIE, DFATS % i i #lik oo 1 45
AT 5720, t Mg LiEDi#L (HDFATs) %t bk
SRS AN (HGECs) & 3tiig L, ZoHMicowTin
vitro (2 CTHER 217 - 726

[#¥ 3 X 053] HDFATsIE, & M FIRD# X 0 s
Milaz orHEL, RIFRGIC TR L7z HGECs X, b A
IOHCD3Yika—F 4 ¥ - T Ry P E— X2 VTR
L 72o HDFATs & HGECs ® 3:5; 381, 5%FBS &4 i P Hz il
JAB:H (5%FBS/EGM-2) TO4umdLEDEY) #—K 4t — M2
AL TTHMAT- 720 HMIHLE, V) 7V % 4 APCREEIZ X D Il
BEMIN~ — # —Td 5 NG2, a-smooth muscle actin (aSMA) @
FEBUZ O W TN A2 1T - 720

[#5 3 3 & 0°% %] HDFATsIZ B1F 5 NG2, aSMA O 5 8L,
HGECs & O #4812 X 0 A B 2 BIINAS380 & iz, A R
ik, B ML CRMESFMBIBHIN T (FGF) R I/ k3
JiAT- (PDGF), TRREIEMMNT-p (TGF-B) Z Xz iuiliL
NS OBFEKNTE, NI ORI VT, BEERETERHI
DIMERERN AL 2 FHET 25 2 E G STV D, AR
% =N = OB, NI O B MBS O MEREC BRI B
HLTwa a2 % 2 5 b, HDFATsIX, HGECs & o 3t5s
FITLY, BWUNE OB IS5 % A REM T~ 0 51k
PE R ND T EATRIBE T,

T-RFLP 12 X % WHEH IS O M B w5 fFAT & 15 &
) pts

P-22

2807 aR R

F—17— N :T-RFLP, XFNVANHT ¥ >, WHEEEE

[H] SR Rk - H AR B ko b o2%
<, MIBAES b o TV EEZONT WS, INEHFEBIZ B
BRI G IO RIS LT A2 S 5 b oo, IHEEFHIK
DOHMEH#E L ORE OBEMEICOWTIE, WECIEMHIhTni
Vo Al BEREZOROT WG DIDOTHEAFNVANA T
7 VEEC 3B, IHEBE SIS O M 1§ #% % Terminal Restriction
Fragment Length Polymorphism (T-RFLP) 12 CT#AT L, It
WA % 1T > 720

[Mkl s X O] B d, D150 5 1 S b R e a2 i
B s o B 1 SRR SR B L, BRI 2 AT LB 5T, F%eth
hoEshzglese Lz (B REHHERS KRAFS
227)0 A= N7 uxIZXHORMEEIT, AFVANDT S
VEERE (n=10), KMEEE (n=8), BEIAEE (n=4) D3WITHFL
Teo F 72, WHBEFEIS OO B A (IR e B SRR C S Ak 5
X DRI L7z DNA 2L, K2 30E#% L2794 ~—%
IV 72 PCRIC T 16SrRNA # {7 1- % B %, HaellT 12 TR AL L
7o ERAERE L ARMEREC T, F— oMK (bp) ZHROMHICH
5RO D & 4 O Y — 7 Wil / 2R (R) OB %175
72s

[#ERB L UOEE] 469bpDRDOEIE A F N AN A T 5 v F il
TR L B LT, HEINE D o7z (p=0007), kT
FACERE L B L C, ROMEAAEZICKZ Wbp I FAEL B>
7243, 201bp TIZRDEDTK & W AR D 57z (p=0.085)
ZNXD201bp D Wi AT AMEH TR, /2
469bp DI F % A A Ml B TR O IE] A3 4 U 2 W] Ge AR IE
XA



IGF-1 % F V72 b 5L X 5 ¥V a = 7 Kl
DHARTEEAL

P-23

2299 G PN ]

F—U—F A4 VR VBRERT1, 3I=r-5, M@EHEE
[BW)] 4> 79> MARICBWT, A EKRICE DY — Vs EE
THbo AKWIETIX, £ v M) TRECERHY VI =T Lk
(Y-TZP) M4 v A YRR ERT1 IGF-1) %Atk
YO EEIL, ZOEREICHBITSE MR LEZME (HGEC) ol
JEZE B X AR E RN, /2, IGF-138 X Ulaminin-5 % [l &
b L 7= 3R B0 2 A A5 Ml O B & 8 X O+ 75 1% 2 <7z,
[ & O] AbaaMshiinc & 0 IGF-1 2 fE b L, 2ol t
L7-%0f L CHGEC # 5538 L, WEBAMBILE B X OHAE e 0 il =
To70 72, IGF-13 & OFlaminin-5 % [l €L L 72 £ M B W T,
VI3 %2 HGEC OEI & ot &, MR A5 T O &1l %2 17 - 720
[ S & OV% 48] K58 72 4 12 BUORHE I IS A 75 L 72 HGEC 0 ¥
BEBLE LA, IGF-1%E@Elb L72ikEHc B v, HGECAS
ARICMEL, integrinp4 B & U'laminin-5® mRNA FEH A4 & (2
FH L7, 72, HGECIZ Trypsin-EDTA % — @R M/EH S8 7-%
b, IGF-1% @b L 7 3UkHR1H 12547 L 72 HGEC O #1623 A B
Frolz (p <005 —HT, WA L7AHGEC »#EIA& ORHIB
X ORI A A ORI BT, IGF-1% B L L7230k B & O
L 725808k & el L C laminin-5 % [ b U 7zilkHE, #A5 L7z
HGEC OE &G RIS -7z (p < 005), F72, &ZilEoMTff
# L7 ICE B 2T bk o 7.

[am] IGF-1 % @ b L7223k Tld, 3538721 12 B\ THGEC
DOMER X AT S 2 &, MBS S TORBPHEEIC
AT ENW S E 5T, 72, laminin-5 % B EAL L 723
BT AT 2 HGECOFG D ARICE A 2 W o0t
ol

Wl EH W7 T 2 DT T — 7 BREDFR ERHAAN

P-25
DGE
3101 Bl T
F—T—F IS, TEET TV, WAGE, 79— k%

[Hi] THE 7S V3BT E W2 E 75 Y 0% ), R
ANDTFT—=7ay ba—VEIHRERL TS, L LEEET T
JICHHIE 2 B L7z 30 e ve 22 THIEN 75 VIS
ERIGH L, ZTOBEEDNRT I — 7 BFENEEHNIIHT 25ED
BREZFRLIE2HNE L,

[M B X0 BB I RIBRA R W % d 5 W IZRED
WE KT T 552%. M7 T Y ORMTEDBE3mm (15E),
2mm (2#), 1 mm 3#) CHMEOTHK 79 V48 (%13
%) 250, 2, 4ATL WWERE (4 143), 2. WS
i (GCF) (A 147%), 3. PD, 4. BOP, 5. GI, 6. PCR (4
) AMAL, MR ERL 2, 64MERamfird @ 68 Z W
725

[#ih B L UE] 1 BB THRAOBREIZR DA%, GCF
IEREEEINIR D RO SNz F2GIIZOWTH IFHEICBVLTR
R IC W w8 S, BOPIX1, 2, 4BECTRAZR L7z —h
PCRIZZABMTAZTH Y, PDHEEHPMTH ) Z1LIZED S
Nhhol 1HICBVWTHRZE LD TS — 2 /3T PCRAAZE
2D 2 hb 6§ RIEIRE DY %773 GCF, GI, BOP2S&#H LT
W5l SEBREIMM OBHMITESRYT v NND T T — 27 OUFHIC
FMAEM L7222 26N 5, $72, HAOEBEED &K
PHMEDABEL D b PR BERD BV EEZ LN, DX
D, BE3mmOBMERT T Uk, mEANOGEOGRYES D%
{, HWIEH 7S Y EPHICIV Ry MNTS—20a s b
T— VIR, RO RIEOUE DR o7z EZ Shiz,

— 120 —

o

P-24 I FE R #5100 X 2 o R ARk~ o e 2

2202 AL E—ER

F—v— F o DPERAERE, SREEIE PR

[Hi] WAERIIEEOEFEOMEFICRECEG L Twb,
W, B PO R VR E Y 72 B D B BE P RB IS B A B A2 s L
Twad, LaL, DEFERESEBMEICT L TED L) 2
BEEZTWHOPRYISITE RV, RFEOHMIE, HEE~
A LGB WY T A O E G ARSI BRRET L,
FAERHEOW BN OEEW OS2I TLIETH D,

[#F # & J7 ] 1238 i @ Germ-free (GF) < v A (n=6) &
Specific-pathogen-free (SPF) ~ ™ 2 (n=6) D1t 2 & &t
M E RN L, 8T 7 0 VG, B 2R L, AT
My ¥ 4T Y, tartrate-resistant acid phosphatase
(TRAP) ¥etaofh, hFvhEkds X O T ML RIEPUIAR & W 72 g ge
& 7w, MERER I 24T 720

[ & Z52] BN ERICBT 200 EkB X O THI o858 1,
GF¥Z7ALDHSPFY Y AIIBWTE L AD LNz (p<0.01),
XN ZF AN R THE CORE (FEE L X
V) & GF® 7 A LD HSPFR Y ADHBAEICKE Do 72
(p<0.01), HitliE &M 2B 5 TRAP Y& #ilatk b, SPF~
TALBWCGFY 7 ALY L BlgEs Nz (p<00l), EHI
[ 8 T LA % a5 &, SPR~ 7 AU el &
) HEFOTFRIC BT, P ER o R SR ISR X < Ao
Tw7 (p<0.01).

[K5am) ®EWELAET L~ A (SPFYwR) 1k, EHRES~
7 A (GF~7 A) &HARTHRERR THOMEE S X OB 1%
UL AR < FRO HNFze RME A S B oS LR O B R SRR IR A 12
R LUTIE, ERERIE 220 T S HOEFERED 725 2020
WEERIZL TV LW REMEAVRIE Sz,

*Ara - F IR =V EMNG LT YRY Y b
LY v EAOMESE

P-26

3102 AR Bl

F—J—FN:1aVRYv MLV, A4 270 - F 87— Hl
ks

[Bm] ~4 27 8v - F Mo B m < g8z 5
AL EPHMONTWwES, 22 TCaryR Yy LYy (CR) #Fif
OEREATEN L2 HigE LT, CRICOME D~ 71 -+ /%
§— At 5%, MRS & S L 7.

[#¥ 5 XK PETROA 70 - F 74 7Y ¥ MIE—
VR RERE, CR (=740 7u—, GC) ZEHNMALL
TIA 20 - F 78— LCREGER L 72e Ry —2 LTS
V=7, k=, EI—=JBIK (RS :2um, ¥ v F:05 10,
20um) ZEE L7ze WICK/S Y — > O SEMBIEE, b 35 i 1)
N &0 KM 2 55l L 720 v CCREM % 7 5 A< LELE,
Saos—2 Ml % /3% — VIZHERE L CTLIHERI A » F 2 _X— b L7z
MR L, WM L 2 MR, ek, MR
gﬁ:l V)%Fﬂﬁl/f:o

[EBLIOER] A7) MEZEXY~f4 270 - F 85—
VECRZ2:2 2 AT & 720 /8% — VAL CR Kl ZBUK LA E
L, F7oMladslBroms, BEEiaopBicsritol, 7
V—TIRICBWCTHINBIE 7V — T 12> THIECMIE L, &—
WV, ©T—TIRTIERBEHRICME Lz MR s — 1t
CRIZBWTT L — VIR L CTHIMER CTdh > 720 45755 — [
TIIREREGED R o 70 T MEMBLERIZ N — {LCR
T8WBEE, L — Y TBRIETH o720, U ELY, CREW
G ENex A 78 - F 7088 — IO T RER I I R
Brbz, SOICHEEEME N LT REMEDRIE Sz,



in vivoEFVIZBIT S MEELEAE W
hBD-2 B & O IL-1p 58l & MR E & OB HIC
DT O

P-27

2202
Ak T

F—7— F :hBD-2, IL-1B, P. gingivalis

[E] Bhpy ER M C I R S 4 b A 4 ORI X -
T human B-defensin-2 (hBD-2) %A S, $UHEIER %2R LY
WIRFEICE S35, LAL, ZORBAD =X LEEFDRED
BB L TY b A2 TEEISAT L 28R 72 2 v,
ZZ Tl MR FRESE L 72 in vivo B 7OV % IV TR R
WX 2 BB & AT L, hBD-2 B & OV IL-1p D5 BLEIHE & B
LDV TR 21T 720

[J75] REAVEL T & 72 VBB 2 4T o 72088 - r & iR vk ) 4%
BE274%, HEEEEREERFITAIDRATRNL 2, 2L
T, Tsukinoki & (J Periodont Res 2007) ®»JiikEzd &2k M
WHEREBLET VA X — FXY AR TICTER L 72, 2ok b
B2} L T Porphyromonas. gingivalis % &4 &4, %E# PCR %
WThBD-2, IL-1B ® mRNA F3 2 A L 720

[R5 & £ 22] 8 - BRI B W, P gingivalis &
Je3hBD-20 %8l 2 A7 (p<0.05) (ZHIINL 7245, EEEME
RECTIIAEELYEMERD o7 F£72, IL-1p &£ hBD-213AH
B (r=0421, p<005) L7zo SIS DEHEDNS, RS
RAE TS hBD-2 DR BIHH S TH Y, BYkEE O
IR D & hBD-2 O BIEHE (KGetk 0 i A L o RO %)
ORI B D B B W REE SRS S 7z,

P. gingivalis LPSHIFIC X 2HlaN 2 o 2 b —2
%43 5 Wntba s 153

P-29

2504 [/ S

F—17— F : Wntba, P. gingivalis LPS, THP-1

[H1Y] WntizHERDO 5L - A LR T LHEy v o5y
LLTHMSNT WS, I4E, canonical Wnt ¥ 77 VI3 [ 3% R i
Mo g Mg ~D b2 RHET 5 2 L ATE SN TS, —
77, non-canonical Wnt ¥ 7" F IV IZ S D MMEBIEIC B W THEE
RiEEE BT 2D SN, 2T, FaZMkonE
HEOR G #MATHHTELTWt Y 7 FVICHER L, HFICH
JA %% O 389 W F2E % 9 9 % % |2 non—canonical ¥ 7 F IV & AT %
Wntba 1M A BV, TAGINFE T, BEHRE AR
WT Wntha mRNAFHMBNAHIC LA L TwE I 2HELTW
%o AWZETIEE b HERRMAL THP-1 % v CP. gingivalis LPS
FHEO Wntba BIZF ORI 7 = XL & Wial§ 5,

(B k& 7] THP-1% W TR R > 7 F VLEH (PIBK
(Wortmannin * LY294002) - mTOR (Rapamycin) + STAT3
(STA21)) \ZCHiMLELE, P. gingivalis LPSIZ X A H# %47 726
real-time RT-PCR#: & & ) Wntba mRNA % 3, western blot
A2 X YW IkBa ¥ v 287 J8 B, luciferase reporter assay {2 & 0
NF-«kB oG G %2 l52 L, P. gingivalis LPS 5% ® WntbaJ& Bl
& NF-«B#ki% 3 & O PISK/Akt/mTOR #&i#% Bl 5- % #it L 72
[#%5 5 & £42] real-time RT-PCRE: X 0, P. gingivalis LPS #3E 0
Wnt5a mRNAZEHASPISK A4 & & ¥ ¥ — Wortmannin |2 & V) #i&
L 72o western blot#: & V), P. gingivalis LPS % 3% o IxBa 43 f# 2%
Wortmannin {2 & ¥ J&3 L 725 luciferase reporter assay & 0, P.
gingivalisLPS i35 » NF-«xB O #iz 5. i P 75 Wortmannin (2 & 1) 85&
L7z

[#47%] PISKIXP. gingivalis LPS# % o NF-xBi{fi ¥k 5 & U Wnt5a
HHOHOHRMHNTTH 2D 2 LATRIE I NI,

— 121 —

TEREY T A vzt FERRREEDn vivodE
BRE TV OBSE
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2202 WA H—

F—U—FERET YA, b MR, EBRETNV

[HY] REBROBRIE, ¢ NEKWZRERE~Y Y 2% T T3RIT
MR MR L2 IR CHBLL, & MK L CEEBN 2B %2
TABBMEARET AL TH S,

[:] BREZIEX — A%y v A (BB b oL if g2 i it 5-)
B2 B TVE, A v 7+—2Farter tofis
N1560 (BWEA1E, D16, 5360 2wz, BHLE
F3MEF FMRAT Lo BHIFELE21E, <7 AE T ICBHL 2.
BHTHL: v 2 LR TREAMAE © M T BRIk Z %A,
BAE2 - =7 A LECTRAGHIERE & b EE T ARG MR 2 Bt
BAHES v ABFE e MEEEZ &S, BHi60 HB X 0980
HIZBWTHBFEMRR 21T o 72 512, S0HBZOY > L%
VTl bR E D2 &9 S REHTRIL G L 72,
[ E8] BLEEESRIIESR L eh o7z —F, H21EF
AL, 80 H I CTHRAEHT & M OMMRESRE R L7 72, 20
RYAETTOL MR, SRR LRI B DA E e
MEEERLZ, X—AF v FYw AL, b MEIEOBAIZEL
7RI ATHbD, TOXI AT MR OBIE A KA L
Z A, HERFEMIIE 3T MR L, ¢ MEEL TR
R A RIS 2 e T &7z, REFRIE, b MERHERICT L
TEBNLBREADPITZLET VDY, RETFTIV &I EYE R
EE SR R B R OFE R A MG 5 DI TH - 720

il REESAH 7 8% 4 b -bFGF 8k 1 ~
77 v MERE~OIEH
2504 I R

P-30

F—U— N RBEHT /N4 L, bFGF, 4 75, BXKIE
[Br] BWERE TV CRBBEAT 785 4 & (CA) SILkE L
PERRAMEF B K F  (DFGF) 44K & LT 7t JE R 72
OFMYEZ WG LT E 72 CAL, HIEERICERRIIEEFED 7
DEFFAEDRYEE LT, FMMNTZ2RRT 284k LTHifFT
% %, bFEGF I3 tHAg RIBHIZ BV TEIRER 2 RAET 5 2 & 238
ENTwb, CAZDFGFOfkE LzBHERIITHZ LT, XD
KMOBERDPIETE LI LN, 47T MEMOEERIC
BWTHOAMTHLLEEZOLNL,  ARWETIK, A v 7TF M
PROFERIZB VT, CAxifkE LbFGF # RN L7z &G KoK
Bk wET L7z

(B & Jiid] MEMEC — 2 VKRB Z F\W 72 BBk C P3, P4
ISR EI B 2N 2 HEER, SRR AR AT, RS L7z, ik
BI12IC, EHFET TP3, PARE&RAFCHEER 175
MEEERE, 4 27T 2 b EEMNICH 3.0mm #7.0mm O & KIE %
EBLL 728, 4 75~ b+ (30 x 80mm (Integra-CP®, bicon#t))
EHAL, CAOAZHALZD D% CAR, bFGFO A% IH A
L72b 0% FGF#, bFGF-CABIAREZIAL72b D% FGF + CA
B, REOARZaY bO—VEEE L7z, MikSHEICERE, K%
RIL 4% PFATHEE L7, ¥4 70 CTIC TR (BMD) &
Wik, WIRLIF % MR UALRR S IO RR B O A8 i, Bida s g,
CABRAEF OGN Z 1T - 720

[ & £ 2] CAFR OBAFIZRD S N72h, FGF+CARETEH
REHERBE SN/, $72, FGF+CABTIZCARE LKL T
CABAERIFZ D570 4 7T ¥ FEMEKRBIZHLCA
% bFGEF DK E LTH WG 2 EEERICHER TH 5 2 L AURIE
Iz,



BMP-2%3 % & I i JE 4 1 ok s 2F M o 2
1B B

P-31

2504 MM

F—17—F :BMP-2, Y b ET HRAE S, bk
[Bm)] BE, SEHIC & b 8k o I &M% ER T
WA A A VEENEAATDN, BB
WG SN T D, T, MEETAE BT 5L, #HEIC
MBI B T 2MBEESIELELEZONTVS, Th
FC, BEMEZEMII9 % L LT, Boyden chamber #E28 w
SN TEN, TOHETITREALP?E SIS WER, &
REAO R TS H T Wi e Efk A R EPFEE L 72 2hUC
%L, EZ-TAXIScanTMIZZh & O BE M % e L, #ilaElt
PEE D) B 7 B 2 R IS 5 25T X, BN E
EIICEHII T 5 2 & TE S, RO HWIEBIESY > /872
(BMP-2) 12X 3 % gk AR AL H Sl e 2R M i o s AL 12 D W T EZ-
TAXIScanTM Z HWCEEili§ %2 2 & Th %,

[Fr#ld X OV 5] M IES © b o5 e SE e (HPALF)
% 3MRAETRE LA L7z BMEER T1IEBMP-2 % v, 10ng/
ml, 100ng/ml, lug/ml, 10ug/ml® & iEECTIEH X & 72, 1L
P KB 13 EZ-TAXIScanTM % Bl W Catsk, B bR, B LMEM
faodlG, JimtEz BRI X ) KRG L 72,

[ 53 X 0°%%2] HPALF (& BMP-2 100ng/mlZx Lk d v iE
At % # 720 BMP-2 1 8 JE HLAR P 2E g0 W o M N e Ak ik % JiAE &
B2 FEEARIE STz, AIBIGELER T O b RiEE %%
ik B 2 LTI TUE S 5. M EICBVYTORERT
AT A B E A IRRT 2 2 L IIRICHEETHD L E
7:_%“7—:0

AR RO XMCT 7= & b LICERL
723D EF) ¥ L A O WA

P-33

2504 i

F—T7—F:ICT, 3DEFY V7, N4 F=FIU TV, SRk
[Br] N4 F~F70 7 VvoBME, SEMEEECENTHL L%
ZAHNTWAEY, BHEOEESHEERER, BHikO B OB
SN SN TE 2, Tx 3, TOBAM 2 RIBIZREIA b T
FTHIENTENE, BHRLREIEHIIRY, BHM OB LT
HOTE RV EEZ, KIBHEOCTF—4%b L3R LTF—% %
Mite UCRAIM 2 (E 8, #efii L CRAPM 217 5 8 L s i F R
BELE LT, AWEOHME, (FRLA3DETY v /B UREIL
TR OREEIZOWTHRRT A2 ETH b,

[#E L HEE] € =2V RORTFHIC TSR, ACEER K
BEENBCHEEL, 10HEIC ML BEARIUTO3LMATX
MCTHE 247> 720 ST (VD 0076mm, FOV40, 130KV, 40uA),
DH# (VD 0.125mm, FOV80, 120KV, 5mA), DL# (VD
0400mm, FOV80, 120KV, 5mA). Z D, HEARDHMMEZ R L
T, BFEARZTORR (CH) &Lz £F—FD3DETFY VF
ATV, RO RKEONE, S ROESZFHN L TCREE L
720 BRIM OFENE, KR RIEE B OBEARE DIEH AN S WIFAL
WCBRIMZED L)1, CREE OBAIRER L7,

[0 & £ 2] BRI O, WS RO SE, ST R D AR
WML, DL#EL DED RO KEN 72, CTTF—F%H LIZ3DE
FN YN TH DI AR SNz, BRI O#%ETIZS, DH
HEONIRIHEA L, DLEOENKE o7z WEHHICT % flv 72 DH
B, BIFREETHDLEEZZONLY, SHRISEKICBIEZIT-T
WMETHLENRHDLEEZ SN

%5581 SRIEHLEE IR O CT 7 — #1d, 3DEFY ¥ 7 R UM O
PEENCRUI T & AR RIE S 7z,

— 122 —

R JE 0 o> TAE BE B 00 & T o 7 DBBIMAT B, B

P-32
RIFB LAY R v 7Y Fu—LAIZBIT5H
2402 R ORI &

aIF kT

F—— F o EEERGE, ORILEREE, BN, AYR) v sy
v Fa—2a

[B] 204E R0 & 0, Ff 2 o4 B B L 35 9% o Bk A3 2 1Y
CHE SN TS, Lo L, HRAZB 25 2 EF T — 5 134
LRV, ZOIHO—D2L LT, WENRZ i3 2 — L%
{, F=FOERPANETH 722 ehbIToNb, 2T, Kb
FECIE HAR R P X S0 72028 L2 e B A & W T, o
s B, BERIE, ARy 7 vy Fa—atoEdEz s
PICTHTEREAMET S, 512, A4 Tl & E CRP
(C-reactive protein) fifi & Bl F RINFZIREEL LTV 225, KIE
*—=H—CLTOliET I a4 FA (serum amyloid A : SAA) O
HEMED MR 3 %,

(MAt B L O h ] BARMH KRSy 5 —D AN Ky 7 %%
ZL, AWERICHEOR SN E 120410 LT, &K CRPE, I
PSAAREENE, 757 7~ XEEHGE A O AT IR 2 5l L,
FRBHEB X0 ¥ bu— VIFIZ BT 2 086 O EE B O 54 & RES
L, W& CRPAE & i SAA ERE DM O A 4 % i 72

(R B L OEE] LmEREREERE, 25R) v 7Yy v Fu—
ATECIXRAE IR OB E~TEEOBEHEDSL , mIKECRPH
W21, o0& A b NIz, MRS ER CIMOREIZHR, ik
JE£ CRPfi B & OB A& GRS HE DB AL o720 —F, T~ b
O — VEETIEP R b 0 B 5 R CRPE, A IR & % 12
WER T ABICEP LTV, 518, HIKE CRPE & M SAA
JERICHBEA A SN2 LI2X D), SAA ISR CRP & [AARIC S4E
X —A—& LTI 2Rk 2 bz,

[#55w] HARSRERE S O EIEEN B O 72 24 AR S hiz,

paa | AV OIRFIEIN

3199 g

F—— N AV y, RIER, SRS G

[B] BUE, F vV /3P i sE e 2 S A%, 1TM%
RN 2 SRAHERR IS Sh, AR L Twb, &%
VT, RS EOBISE VY R W B A IR IR R o )
HPHRNZ, ZOL)RERMD, RJETIEA Y v % d AR
HEICAE S MBI~ ORIERE L, v ZARFYWHANIBIT %
F Vv ORPTIEMAE IR & Bt L7z

[5z5r@) 0 & b 538 SPF @ ICRZHEME< ™ 2 2 H L7z, #%
EREEICIX, AV VK, AV Yo, RFfkm#ERAI Y, o
YE VRIS, EAHTDE Yy b2V, B oW E L,
< ADRBYIMA % 5 EICHER L7z, 7 ADRKIBE
# IV THILREEREDY, VS CICHEBITHYOND
FIT AR 102 2 ST AL 8 L C kil B3 B R & b L 72,
[ e 252 FV vk VY Yok~ 20RBWEAO
WM 2 A S 1ML, ZhIERAI Vi rarEy, TD
Yy MNAENPEEUEE ST T2 TV UK FV TV NVIE
MERMIL I CEEIZA LD SN o720 YV Y OIRIETD X 5
= A AL, MUMRORA, B8, HHEICES L Twb LEXS
No, T/, RFFFEMmMEE L ECBRE G E LMD 2L, @
RLEETH 5o

[Ea] AV >y ov, FV kD, wRENEHARRR . LI
DORUNMBIZPED 7 — 2B THERISICHfFTE 5,



b MR ESREMI IS T 2 T AV b Y v
7 ARG AT T FIZ X B350
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2504 R Wit

F—7— FF R, T, A R U

[Br] sk BEZRTEA L LT, oz a Frg o”
ERICERARTF PR L7z, B HREEReilg, £tk
AT 5720w FRREE A D Y3 A SR V. Ao
i, b MEREEEREACE S 2 AT T FORRE G
THIETH b,

(MR O] v MR SR e & B R Se T 0 & $2
a7z, o4 B BRI SRR L Ic e X v T
VB LU STRO-1 DFIUT & o T OME % fEFE L 720 Al
DFHREIZ O W TIZAER~A7F F (1, 10, 100, 1000 ng/mL) %
FREIHEM U 2285, F 72038 TR M b C 5 B 1 SR
Ba % ¥ LG L7co BT VA VR AT 75— ¥
(ALP) %t ARAL, AV kA EZNET S LIS X DEF
fili L7z0 3R E LCTHMARTF FERINZ HVv 720

[0 B X0E2] b MBI e 2 »F > B X OSTRO-112
B U CORIEMBALFICHYETH - 720 &7 F F10 ng/mL
DOFEETHNLIEBAF B L 720 B LRI TH 5
ALPIEMEB X O AT AN Y VEAITVTRY, GBS TFF
10 ng/mL DEFEIZB W THEFICWINL 72, 2o 0fEE, A%
AT F Fi310 ng/mL DFEETY -5 RSO 5 ML~ 05
bttt L, S8isaics LTrkIbZ b 20632 hn,
HREFECHNTH B 2 LRI S 7z,

PTH (1-34) OoM##E512X55 v b GBA €7
WVAZBIT 5B~ RE
3103 i seK
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F—7—F EIFRIRAVE Y, ik

[Bm] BITRIEFVEY (PTH) (3, BENO DL Y7 Lk
EHETARNVE S TH B, BIfE, PTH (1-34) &, & < BHLER
JEFEE LTHIAI SN TEY, BFMICIERL, BREE RS
HHIEDVHONT WS, 2 TAIZETIE, v FGBAETF IV
WZx3 % PTH (1-34) OEMENOREEA MG L7,

[t & U5 12880 5 > b (F344/icl) @ BETE 2 % &
&, EAMHIZES mmoOsVEEE PL T4 N=ICTHER, 2o
WHNCS 7 TS #izEl% 57~ FAA—I2 TR L, Bgibsh
7275 AT 4y 7 F Yy 7 (PFE 44 mm, &% 15 mm) %kl
L7, FERBEICIE, 3H3 WIPTH (1-34) %35 ug/kg $%5-L, %t
BRI R R OB AN K ZHE3NES Lz, TMHE20HE L,
EEREWH 3D ~4 271 CT (¥4 2u CT) 2w, 12HFT
b g L7z,

[45 0 2 £22] <4 2 uCTBIEOREH, S EBREED X O L
BT, W2 WA M 12 WE THET OB BIZ S,
7z, FEBREETIIMAS EA SME 12 A FE TR L KL THFE
WCHAEE R S 7z (p<0.05).

[#57%] PTHOR&$E 5135 v FETES GBA & FIVICHBIT 5 E4+
BTN OFEEAEZ IS5 2 EATRB I N7z,
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FHG AT F NI X 2 o E AR A B9 % 4
Kk RWE7E
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F—T—=F:HBAEWRTF F, von willebrand [ T~ (Factor
VIII)

[Bm] =F A NIE S 2287 25 in vivo THEFEH T 5 iF kO
FEFTIC & o THON T I 7 BRECH] % J 12 N LI ISH B E A~ 7
FREW L 720 REBROHMIZ, F v MAER L2 AR SRR
MBI B AR 7 F B2 WAL, SRR B R AL o 154 8
MEBRENHRT 22 LT, ZOFRAMEZHELPICTEIET
H5bo

(M4 X O] A8l SDRMENES v M 2008 %, 2Bk
EXHRBEO 2B, REAEAHE - HR O ZE MR % H
B JE AL A BB L L7z, R BIB, ML, MElmmo T
7 v BN — % I TR AL IR 2 MR U 7 ST 1L gk L
MRIHEIBISHBA AR T F B2 WA L7z FBERARTF Fa il
LRV oL Lz, ML SRR ZEML, 1R
Rty L7zo MitR7, 14HIZ, v FEKZKSILT D, Xy bALYE
57—V OJEREN PP 512 X o TRIEIL S, 10 % P PR RV
<) v CHEGRE S, BERRIR & & Do LAk — B e L O
LBK U720 2Dk, Y12/, HE4«®, $Hivon willebrand
K+ (Factor VIID) #ufk% v 7z skt m gt 2 7, b
ZESAMEE T CBIZ L 72,

[Fif B L% %] HEYAL Tld, STBBICHNTERBEON
S ENC S AE M IR ¥ 8 A8 AR L T v /2. Pivon willebrand (K1
(Factor VIII) $ifkgetn i, SZEREED 7 237 2 500 12 8 7 i
EWADSRO LN, DX, AT F NI EREA
Hr e FLd, R REGE A TH 5 2 EAVRIB Sz,

77 72 Y OEEEGET v b EIEEANTE
FREOFHAEZIGES 5
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F—g—F:Tr 72y, BEE NG RE

[Bm] 52+ 7=z (LF) &, FF322A7x2) > 7739 —I2
J&3 580 kDaDESEAMREY 37 THY, BRKEFHET S
EDRHISNT WA, AT, J v NHIABEXKERICBT S
BRHAEND LFOEEZ S TIZBWTHE L7,

DR & 5 E] 11 B O HEPET 28 % Fischer 5 vk F344/jcl 30 Pt
WAL, BETESOLAAICEE27 mmD L7 74 Y N—=Z T
BRBEIEE L7z 3 RIBEICAB A K Z 53 S 720k o
G VARV RHBEL, BRIAMEEEIEET D L)1k
HL7e o527 b7xY ¥ (bLF) 100 mg/kg B £ 10 mg/kg
PGB, RREEE U CAER AR GO 3 BT, SO
210 pB& L, EBRMMYy, 1 B1 BEENES L. gL
FEHBZZA0E, EBREBWMHID ~4 70 CTZHWTBILEL, &
g B R (mm3) ZE L7 72, Mithd H ORI
RUERLTAS MR YY) Y - I YUtz L, SRIBOMHM
(%), KBNS B T DA BRI O S AR (%) 25
L. MR S 2 e MBI T A v b Lz, SO
#£121X Mann-Whitney U test # FI\»CTiT\y, fEbad% 5% & L7z,
[#ig & Z8] ~4 270 CT BEOKE, 4 HTHLF 100 mg/kg
PG B R A OBE & IRBEE R % R 72, ERIEHE T,
bLF 100 mg/kg & 5-H TIL A IERE L Il L Cififtz 1 254 B F
THBIIEMETH - 720 FFMIEMAMIZIE, DLF #5818V T,
WIRBELY LAEZICEMETH o7z, T2, RIBHOTHIEL X
OB A B 5 A 28 Tl DLF 100 mg/kg 3k 5-BEIC B W THEIC
FETH - 720

[iam] Dbz &t BHEGXKIET v M EF VI 5 BLF O
EHPGE, KEBOFHAEZRET S ERENT,



E RIS e b AR o 5 S L, B &
ChRkfLz ES 5
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F—7— F WA, A, B

[FY] SRR TR 12 BT, BRI (PDLSCs) 3B %
BHITH %o F7z, BRI IEHRTMERIEO YR 7 72 5 —
D—DThhLMEINT VL, LELARDD, FEHIRIE L M
MR AEOEITVE SN TIE RV, L5 T, ABFETIX
KRV O — XIS X 5 PDLSCs O HIGH, 53k, Ak
AEANDIEEIZ DN TR &2 1T 5 726

[# % & J58:] PDLSCs i3, b MK O BAREE X 0 558 - 5iag
L 720 Garcia ®» ® Jj % v, PDLSCs % 4 H 77 )V 3 — A
£ (55 mM, 80 mM, 120 mM, 240 mM) (ZH# L -8 T1
H~21 052247, MilgdésE, Runx2 mRNA, 4 X774 %
7 F v (OSN) mRNA ® %8, Alkaline phosphatase (ALP) {ifi
P, procollagen Type 1 C-peptide (PIP) J# ZE &, Osteocalcin
(OCN) @A, ANy AfrHiE, B X0 Alizarin red Jefiic X
B FHIKALDIRE 24T - 72,

[ & % 58] 7V 3 — R B EERAE H9 12 PDLSCs o Hil i 3 g,
Runx2, OSN mRNA @53, ALPI&M:, PIPpEA &, OCN A
i AR ZIH L2 SRODOMRID, BikED s L a—2
13 PDLSCs DA ¥4, &M bs L OHIKIELZ MK 5 2
LRI S Nz,

[H5am] BEPRIEIC & A B MUBEIRIEIC X o T, AL A AR 2 &
NDWFEMEAVRIE SN 720 TS OREFATHERRIG & vk 8 Lk 2
OEBREWLNCT LM nbEZbN5,
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t BRI h R B SR I o i S ki B
1} % secreted frizzled-related proteins (SFRPs)
DIER
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F—7—F: HEREME, v MERE, 53t

[Bg] b R X AR T A e At 5 L S b A
BEEANOEH PRI N TWED, ToMEICEHL2TRN
ML LV, FZTARIFIETIZ kbR B H Sk f 2% % 4 i
(hMSCs) D& F MM 5L BT 2 7Ll K 1 D ER %47V,
B JEV R T 2R TR O I O W et & T L 72,

(8 & ] Btk & $RECL 72hMSCs % 1)K AL i 5 55 i
(OIM) T5HM} 28 L ALPIEME & e L7zo 34, 7, 14HH
IZmRNA % [BJ{ L PCR array Z17\>, AEIIHEHOZLZ R 72
BT \2B L TagMan PCR assay #4175 72. % 7zloss- and gain-
of function #£E#35 X U¥in vitro protein binding assay % Fjti L 720
e %% OIMIC X ) ES L7 ALPIGHIEWNT 5/ = v
REEEEAEA] (XAV939) 12X DIl S =2 &» 5, hMSCs D&
FHIRL AN A 2 = A VB G55 2 AR ENT, F
72PCRIZ & ) hMSCs % OIM TH;#3 %5 & WNT OMiffast7 > ¥
T= A I Td 5% secreted frizzled-related protein 3 (SFRP3) @
BT LS9 5%—75, SFRPADFEIUI M S L 7ze BREE R IFAT
128 W ThMSC D5 Mg 70 1L 12 SFRP3IC & 1) ik i X 7= 8
SFRP4 2 & VIl S n7zo S HICSFRP3E/ v 71 J =/ Vg o
RFEW) # Y FTHDHWNTHA &iEE L7z

[# 7] SFRP33 & OFSFRP41E, WNT ¥ 7 F VD% J =7 L%
BB LV v = H VK% A L hMSCs O3 A /b % il #8
THUHEND S B LA S, SFRP3H & UFSFRP4 44 b o il
RF-& U CHAERBICIOH T E 2 W HEMEAVRIE S iz,



