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b b 3ITH AR
IRk M

P-01 EFNEHNVZES I VEOW

AN IR

¥—TJ—F:¥¥3IVE KRAMTT,
EFI
Tt - Hi] ERIE AL+ 7 4 VA AR E L, W NET
RS B AR AR RE 2SR A Z I X ) tEMIoOmEE B 2T
EEDNTWVD, TD720, WEHOFHIIZMENA~O T 7o —F
(Way ba—n) WMz TERI~OT7 7a—F (KA N T) o°
WEEEIONTVS, A IINET, FA N TICHHALRES L
LCTEYIVE(Fa7zua— VBT ATV VE) 2L TW2,
AR TIE, VEO R~ OWIEm L2 B e LT, #Hh
VE DM~ OB S35 2 =% Y HRTHEHERNZ D W Ol
L7z

[ME 3 X O] — e 7 s EEFIHLE IS VE &, BUKYE & Btk o
NG Y ARFETHLBA R 240D 7 = F v PR HTGEH 2 B4 L
oMK ARE 2 B L 72 e M3 ICH & K £ 7V X LabCyte
EPI-MODEL24 % Fi\ 7z, I e & 488 L 72 4 3545 o0 A\ LI 3
PR 2R L, HERZm SN, 6 M REE A IS IS
% VE® % HPLCIZTiER L7,

[ 3 L 0% %] SHLB / =4 RGN 2 Bia L2285 & 1t
L, KHLB/ =4 Y WREGEEA 2R A L8, BE sy
VEWZIL AT 5N 7ze KHLB / = ¥ PR HEE A o412 &
D, WHIFVE OBEAIRENZIL, MEA~OBRE 0 E L2
TVEWRIUR AN L 72 LR s iz,

(i) ARFZER S, b F3RTHBRELEFVEZH VLI LT, B
AN G L7z =4 v R SINE A 0 HLB & Ak~ VE WG o B
AMPEEB ST, KHLB 2 =4 Y MREESEA 2B ET 52 L1
X0, BE P VE O SRR~ OWIUE AT _E 2 T REMEAVRIZ S h
720

W, e b 3WICRE KK

P03 | €% EOBIEHBMEGIENIZO VT

flg  EHE

F—TJ—FN:E¥IVE KFZXMFT7, HRMSE AR
HI e i Bt

Wht e HW] SRR IENA 74 VA DK Z 5 E L, JhE R+
VRS B ARB RS RE DS 5 2 LI & ) Ak oA B2
LEDLNTWE, 2o, WEHO PGB~ T 7 a—F
(Wayba—n) Nz TERI~o7 7a—F (KA N T) o°
EEEEZOLNTWD, TAZINTT, KN THL 2HEE2 G5
A IVE (ba7zu—)VEEBT 25 )V ; VE) 258 AR &%
BB WTHE 24T\, VEZSHA LR O N THEEICED S
E-HRAY 2B THIEZMEPICIL TS, —HT, WA
MEZEML (HGFs) 12hF§ 5 VEDIEHIZ W TIEH4r Il s T
W\, ZCCARNIGE TSN 7 s T IAT R 2 W, VEIC
X 2 HGFs~O#H % Bt L7z,

[k & 0] HGFs 2 10%FBS &4 o-MEM 2 CRissae L, Fk
W7z RN 22 AR TR BURNTIEDNA~ 4 7 0 7 L 4 S CTHE
i L7z0 BB, 1%FBSEM:FCVEIZTHIE L 24 R 222l L 72
total RNA # W T cDNAZ G LY v 7V & Uiz, Mifudssise ot
fililx, 1%FBS4f: FTVEIZTHI# L 24, 4815 %12 WST-1 assay
ML 7z

[#5F5 L O%%] DNA~A 7 a7 LA @O, HGFs TlZ VE
L) MBI EEEOKREE AT LEE T LT, Mgty v s
AR MBI B b & n TR OB LB RO oz, 22T, M
HaBa gt fE % SR L 72455, VE OB EEARAEI912 47 312 HGFs o 8 it
SEVEHI 2SR BTz,

[itam] AMWFZeA 5 VEAHGFs ORIl 2 32 2 L1k b, sl
MBTEICHHTH B Z EDVRIBE NI,
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Yavdt—nide MEARMEFARIC B 5 AGE
FHEMEDIL-6 B X O ICAM-1 EA: % Wil %
Tpep HET

P-02

F— 7 — I BERR I B v 4,
Tawit—v, HUBILIER
[EH ] o RIS DG HHED 12T ), HEbR I B 5 i 5 46 T
RIS E O RE L IR U AW ED D B KLY
(AGEs) \3HHRBEOHEDORKNYETH Y, ek, whAMHERM
#i (HGFs) 123\ TAGEsASIL-6 £ ICAM-1 D58 2 B4 5 2 &
R LT, —F, Tav N h— I ELEO RS T, FUERILER
%EWWT@AQ& mwmwm%ﬁﬁa &2 B RERRIR A BT B
WCEH SN TV, BEHEICB U 21EHICOWTIEAHTH 5.
AW T, ¥ a v Ht— VASHGEs 2 81F 5 AGEs 58 IL-6 &
ICAM-LIC J I3 38 % Mt L 720
[FEB L O] ¥ a9 #d— iz & AR ENH % #2570
12, HGFsHRIZY a o A — V2 S Efr R 2 e L. £
7=, /aWﬁ%—wmh%&ﬁmkAmkﬁ%ﬁwkr%éﬁfwi
NOEEERRDT2DIZ, ¥ awHF — IV CHiEAE#%1C AGEs 2 1EH
B, BALA N VAR = —TdHLHIEEBHEM (ROS), IL-63B LTV
ICAM-1 D % ELISA #: THERE L 726
[ L 0% 5] ¥ a5 — Lo HGFs 3 2 il b 24k 13 28
OONHDP o720 T2, AGEsIZ X 1) ROS O FEA T FEREAYIHE I L,
120 PIETIE Y 3 % F 4 — W2 X ) AGEs #3851 ROS FEAE A3 & h
toéb Y a A F — Vi AGEs #HEMEIL-6 & ICAM-1 OFEE %A
WCHIHI L7220 Sho ofEdiE, ¥ a v FF — I VAHGFs 2B W T
%wwm%ﬁtf,A@%ﬁ%ﬁ?é%ﬁ&@@?@%&%mﬂ?é
CERIRL, AR B S O R RETGE IS A T S W REE
DRI E Tz,

WAL EEY), & b o A SF AT,

y4LI b -
HEFRL OB

P-04 Y N—T 3 Y HEAE 7 BEE

RIEITR

F—TU—F:¥AL LI b avR=Var, FHEEENR, BEA
(BRG] FRA R T4 12 0 KBUSLAT R HR R0 R R0 (A O BAl A WL
L2 HARIEQOLAFH L LK T &2, 4, MAEFMIu, S H
WA F LS 28 (F A L7 b - ay =V ay) HEs
720 AT TILARAEZMNL 2 & 55 58 TR~ o0 1 HE 3735 1 & fe ot
bdaLEHI, AFvh—V FEHOTRHBGXIBICHEL ) 5
Wil B ERE AT AL EANE T 5,
(BrArE Jid] 7 v P EEsMESERIC S A L2 b3y nN—TYay
Fethi & B C 2B OB MG T 2 A G b GEA LA
AL, TSR TR EE L /2. 853814, Alkaline phosphatase
Yeft, Alizarin Red S#:ft, von Kossa#:ft 3 X Urealtime-RT PCR
#Totze T2, AF v A=V K& THEA ML 2 = kook 2%
L, BEHREE G L. S50, KM KIBEFT VT v &KL,
HRAEEBAAC A F ¥ A — v N T & A M & Al L 72 Bhi4H
ISR 2L, ~4 70 CTIZTHRAZMA 72,
[R5 2 222] MMESFILE Y A L2 b - a2 =g HIC K Y
QTR B X O3 WTTHE RN )7 D BRBET T S~ E R L
FIRALIS A R T 5 2 EAVRE NIz, T/, FHETHFMEE A+ ¥
A=V BT KB RIBABA L 725 v M T, BliE L
K?ﬁ BAE & MR TR 2 PR A & iR 720
[Waw] 74 L2 b - a v 8= 3 VHARC XY SRR 2 v T
FEG AT L, 2 ¥ v F—V FEHOTERIER~BHT 5
2 & T, WA ST AR WHERTEO KBIELE KIRE, R
ok 2 b AR Sz,



o5 | ODAMMETRBUTHS 5 Stk £ b7 4 > O

@

iR A

F¥—17—F : ODAM, #& LR, =5, TNF-o, IL-1B

[H /] Odontogenic ameloblast-associated protein (ODAM) (3##
DIF AN R ETHY, TORBUIBAN T F A VM S X
OEAFERICHRET 5 2 LMt shTwb, #45 L ToOODAM
D & RIEW RN BT 2GR ERE & 9 % 72012, iR LRz
ML T D ODAM O#AZTF-FEBUIH 3 5 FIEVES 1 b A A > OpHIC
DWTINT &2 4T 5 720

(ML k] e b sipg R MaRk Ca9-22 /%, TNF-o (10ng/ml)
F721XIL-1B (Ing/ml) THFAY (3, 6, 12, 24h) ZHI¥f%, 4 RNA
ZHi L, ODAM mRNA &S X % ¥ 37 HHH 0 2{L % Real-time
PCR & & O"Western blot TN L 720 Ca9-22#lfa % TNF-o & 72 (%
IL-1B TOMERIHEL L, MM TOODAM ¥ ¥ /87 HEBOZEL % %
PGt TRRAT L 720

[ 4: & % 22] Ca9-224)a % TNF-o. (10ng/ml) # & O°IL-1p (Ing/
ml) T3, 6, 12, 24W¢[HIE 5 %5 L, ODAM®OmRNAm B LM%
VORZERE, FhERBNL .

B Yeft T Ud Ca9-22 Ml # TNF-o (10ng/ml) 3 X O°IL-1B (Ing/
ml) TR L7zE 25, ZRENICEIERIEDOIINATRD S
72

P-07 Fusobacterium nucleatum\Z X %< A Mlllah 5 o
extracellular traps }/4: 74

A g

F—v—FoEEEE g SERBEAIE, ~ 2 Ml

[HR] REBALRE DM B &2 BT, < A MlIZIE mast cell extra-
cellular traps (MCETs) &\ DNA 2> 5 55 SR 2 o Uk
GRS o <~ A M IE ML O P HLERIC SRR T 525, R
JFRDIFREIEHANZ BT 5~ A MTLOBELENIAHTH 5. AR,
5 5 995 B 4 T8 Fusobacterium nucleatum \2 X 5 < A M2 & 0
MCETSs #EEFEIZO W THE L7z,

(B & 5] e b~ A M lHaHMC-L % F. nucleatum ATCC 25586
TR L 720 HMC-1HIE A & o MCETSs 2 A4 (& flfa /4 DNA gt it
HSYTOX Green D HOGE T L7z, Md% DNase [TRUEL L 55-AE
L7ZMCETsIZBIF 2 b)) b X b v H3B L KT A 7
AVBAY 2 Ay vy 7ay MEBXOA YT L7 LAETHRIIL
72 F72, MCETsIZB) % MIF 538 % ELISA #: Tl L 720

[f5 59 & 242 F nucleatum WL X » HMC-1 5127 & {24 DNA
DI S, DNase TRUEHIYICIE Y b v ke X~ » H32®
BHL7-ZE20, F aucleatumEG\2 & ) < A Mg 2 5 MCETs
DWHEASIND T L PR SNz MCETs 21X macrophage migration
inhibitory factor (MIF) AEHIZZBIL 720

U] F. onucleatum 1302 X 0 < 2 M7 5 #4515 MCETs
IEMIF SO RIEVETF A b A A &L, MR O S 751
b B HEEATRIE Sz,
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P06 NLRP3 A4 ¥ 7 5=V — 2Z3HMBTER A 12 X B 45 WRIR
1259 %

HH

F—7—F MBS, NLRP3A v 75~V —24, IL1B

[H] REWAMEIC L ) ILIBOREBIAHE SN, WP S§
HITENFHEENTWDSA, NLRP3A 75~V — 205 I13H 5
PTIE RV, REFETIE, T v MREEWIMEET VW, SMEHE
WA X BEWIUINLRP3 A ~ 75~V — A5 LTV b1 i
L7z

[bH & J7i] A% 7T BHEEDOSD 5 v M ZHWT, E¥E M
—FIHRIRATIC ImmBED T A Y —% A== RV FIZTHEETH
LK D IREHEIME R ER LZAMER LM & 52 2 1 H AT 5 2418
M4EICNLRP3 4 ~ 7 5%V — A EH#] TdH % Glyburide % #% £ 8 %
B U7 AME+GIly BERZ R L 720 F 72, MALEO S v N % WALERE &
L7ze WM 5 2 CS5HBE L 10H B FREE 2L 720 /85
74 YO EEHE L, HEYt:, TRAPH:fa, IL-1B & NLRP3 D6
MRkt 2 4T o 72,

Ui & % 88] AMETES B CIE ML TE & 1IR3 5 & TRAP Bt
Bl BRI BT RIS & B0 720 AMERE10 B Tl M0 iE B
LT B & A I EWIAE X TV A5, TRAP BB s
BESH & T 2 A L Cwize F 729 +Gly BES 0 CIEAMEBES
H &N, FUIGE & TRAP B HRITEAH A LTz,
IL-1B & NLRP3 O sa i 4liik 4t T3 /M 85 H T B0 B MElie % 32
D720, MMORETIEEEMIEZ (2 A LRO Lo T2,
AWFFEORRIZB VT, BEWIMEE T IVICBWTNLRP3A 7 7
<V — A B EBRINE X CIL-IBASIRA LAz 2 ks &y, 4t
BEPEIE G102 & B WIUCNLRP3 A 7 9V — AHME L Tw 5B
RETEAVRIZ S 7z,

P-08 FRALA b L 22 X BN A 4 > BYRE R

A NI S

F—7— F D HEE, M A 4, BEA ML X

[HRY] SRR OMEITICEILA b L AP WG 5 2 & ABBEICR S
NTws, —J5, BLA ML ZISHIBPIESE A F+ > R 2 Wi s &
ZOMMHEEZRRT 2 2 EPWAS LR > TwD, LEOHR X
O, HEEERE & MBS A A BRI S 2 OB H B 2 &
PHEEN D, 22T, AFETIE, BLA DL A X 2SR
DML SR A + ~ ByRE & M3 L 720

[J71£] & MBI (HPDL) (2% L, #@#g{tks (10mM~ImM)
BIINL, 2WEWR 2, MIBNEESRA 4 VIREN LD X5 ICEH T
b DPIZOVTEMAE T 0 — 7 B X OHOGBH M 2 v Capili L
720

[#& %] HPDLAM B\ KR ARG 5 &, MUK KA
MCHINE 8 A 4 >~ Z Ml 3 % 406 7" 8 — 7 FluoZin-3-AM O 406
WREE AR RSz, I OBBRALKFEFHENE FluoZin-3-AM HOGIREE I
A, MifEAbESR A 4 ¥ L — MAITH S DTPARINITILIRGS L 7%
WS, HIBNELEA 4 >~ F L — MEITH S TPENRM TGS L 720
O END, BWEBRILKFEIC X MBS A & »3REE EA AN
WS A+ VIR TH D T EAVRIE S N7z, WIS, HEERLKE
OWINE, MBNIEY vk y F o — VRIS 58067 T — 7 Cell-
Tracker Green CMFDA O #5650 EE D55 % /- L7270

Vb2 S, @K REMBBENOIES v 87 FF — v b O 4
F vl RAES A & T, MRS A 4 VIR LA FHET A S
EAURE SNz,

[#Z52] BRBEICB T AL b L2, MIBHNOIES > 87 F 4 —
WHSDHERA F Vil ERET 2 Z LR LN L 72,



P-09 Neutrophil extracellular trapsiZ & % & b I8 PRzl
fa D ICAM-1 FEB A
il HIZIA
F—v—F EBEEE L, SRR, Ak

[H®] AIEERICE LT, 8P ERIZDNA 2 5 W % RIS T
% neutrophil extracellular traps (NETs) %3 %, NETsIZIZH
BT RRELET A AL U A5BLL, NETs I 2 e L <k
T 5T LTRGBS o MRPEE O R PRSI AE S A i ER
WINETs Z T2 2 EAVREN TV S, MFNEMIIEH T 25
T ICAM-1I3UF Bk HiER O MR itk 2 A S8, JoliE |
b %, ARWFIENE, 5 Fusobacterium nucleatum [&4s T
U ER2SEEA: 3 % NETs 12 & % I R AL o ICAM-1 56375512 o
WTHGE L7z,

[FREE 58] e b i BEkA Ak HL-60 % all-trans retinoic acid T
AT L 72 rh ERBRAN (ATRA-HL-60) % F. nucleatum ATCC
25586 ¥R CHIML L 7= i #%, #MNNa% DNase I CALELL NETSs % [H]X
L, b MR NS (HUVEC) % NETs THIE L 2Bz
ICAM-13¢8l# 70 —H 4 M XA MY —ETHlE L 72,

[ 59: & £%8] ATRA-HL-60 % F. nucleatum THIFS 5 & NETs A
Han, FNETsIZIZMIF A58 L 7ze HUVEC # NETs CTHIH 3
% & ICAM-1 38853 I ITHE L 720 NETs |2 & 5 HUVEC @ ICAM-1
FEUCEEAE, MIF7 ¥ % =2 FISO-LIZ X D Jill SN o 72,
[#55w] F. nucleatum JEHAZ X 0 IF i ER A & B0 $ 5 NETs 34
P AINED ICAM-1 5Bl A2 T U, SRR O 28905 75 582 B b 5 1T g
AR S iz,

miRNA 2 & 2 B o gk M~ 0 53 AL 35

[CE

F—7—F #EERT, miRNA, bk
[Hry] ez R 2 EEOMIIC AL S22 7201208, FERm 4
EERT (TFs) ORBFENLETH 5. mRNAIZ, #EOEWY
mRNA O 3UTRCERSHIAM RS L, BT 20 &k o3y -
—AK§ ) v a—F1 Y RNATH b, ?i&@#ﬁ* *1%, miR210 %
Osterix D FE B2 etk L, [ SR NE & 45 M0 LRt L 72,
ZZTHRAIZ, NS X BRI CIEHR A% W TFs 2 miRNA TH)
Mz LT, LX) REEE D OB MEFL S NS 5% T
L7z
[#8: & J51%:] Saos2 # oMEM ¥5#, HGF, HPDL 3 & OFHCS-2/8 %
DMEM 553 CHi#8 L, MZEHINLEE i TFs © mRN A FE3LE: % f#fr L 720
WIZHGF & HPDLAHIE CHRIEAZ W TFs D 3UTRISKHE G 3 % miRNA
FHFEL, Lo ToOmiRNA OB Z I L7z, & 512HPDL
%ﬂ]ﬂaﬂ%m 8313 % TFs % miRNA TH#Ifl#%, TFs®mRNA & ¥
VST R OEACEIRIT L 2o
[ 5 e £52] oM & ik L, HGF & HPDL AN T i Twist2 &
KLF12®» mRNA ZH&EA% <, miRNA ZH#% L5, W51
®D3UTRIZ % A3 % miRNA (¥ miR141 & miR200a T V), HCS-2/8
TOSBED S D> 72 HPDLIZ miR141 B & U‘miRzooa RS E
75, Wi miRNA (& Twist2 38 X OKLF12D 3UTR I L, Twist2
L KLF120O mRNA B L OV % 87 B5sH 2 3 L, Sox5 mRNA B
XOF o5y ERE RIS S, HPDL MK % #g i 2 oL Es 5
i REVEAURIE S /e,
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a0 | SEMHBEC B B AR A O WE

TuAn T

¥—7—F: A% —1 vz, THP-1HI,
[Hr9) sifiBmg, SRR ORI EZBREL, AkhE
HDORVEREZEY T L Th b, BEOWEA S &R -
DLPSIEERFICOARGFAEEL, BELRV— T L -y ZI3LEL W
LENTWS, LaL, LPSEFTIE AL, ﬁ/ef;PAMPsfeDAMPS
AERISE 2 SRIT EEZ SND, AFZETIE, BRI

VF B RSEREME DB L, MIICE 2 5 HERRET A t
L0, &2 F CHREMEMRERZ S LEND DO 0% Gl L7z,
[bkRE J78:] b PikiFHdE L X v FEICSRP 21TV, HIGWE X
ba—2 ZEEIL, B L CRIB L Lz R oM s
LD PCREETHIE L7zo RiIC e M ERRMIILCTH 5 THP-1
o % = ORIBIMAEAL T T3, mRNA &3¢ RS2 L L, JoENE:
HA4 P AL OmRNAGBA L ¥ V87 BB A E L2 720
A L7 2 L — W —BMEIc T AF v L, HIAREZEHIL
70

] V=¥ =B C ol SEENED S, SRPO1~2A ha—
71320-30um i, 32 ba—2 53 10umToOH NI, FH5A b
0—2 T80um ¥ THIAE N2 5A Ma—2 FTOHIGWTRTIC
BWT, M@y 2 En, 72 52 ba—2 ETOHEY
13 THP-1 /1185 & O IL-1B itk 2 3538 L 720

[ism] @RI B 5 S Wl 0 #E1E, SRPIZTS X b
O—27Tdhs0umDES T THESN, ZOHIEWIE THP-1 Ml
THRERISE T ZRI T ENNSNE L7,

TL-1B, BRARZET, SR 5

C/EBPBB L T'YY1 %4 L7z LPSIZ & 5 AMTN #t{z
F-IEBLO

P-12

il

F—T—F:T7RAuF, WAES LR, KE REEE

[Am] 7 205> (AMTN) &, WW#ES FRICRET ST A v
FUNRIETHY, BAHEEEOWAESENOMG P EZ LN TV,
FIERFOWROZALEBEL, VRRYS v HI54 F (LPS) 12X %
AMTN 38 {27 F5 8100 3 Sk 2 fir L 720

(B J7:] ~ XA L MilE (GELHINE) % Porphyromonas
gingivalis (P. g.) HZRLPSIZTHI#E L, AMTN mRNA D% L%
Real-time PCR T/ #HF L 720 %7 2A AMTN @ (5T 70 E— % —[i5)
EEbNVy 7= —¥ar A7 MEMHALT, LPSIZL 5iRE
WEEOZBAL 2 RN L72e LPSISHEE S NG W o2 bidy = A %
v7uy MITENTZ1TV, 2RO 78— —HEAOR A,
FVYTET v BIO s u~F s RELKD: (ChIPT v+ A1)
TR L 720

[#55 & %%2] AMTN mRNA (3 LPS H35 24 W chgn L7z, v
V729 —¥7 vk, ALY T FT oA BIUChPT vE4D
MR, LPSHIMME, +60~-238 3 Ixt L lcAiE S %, C/EBPB L
YYLIREBH E BN S v OFESDIML 720 F 72, LPSHIHL
12X ) C/EBPRB LYYL& v % 7 BB BIE E R L 720

Gisam] SR E RIS 5T, LPSIC & o CT#Hil X 7= C/EBPB B
LOYY1E, AMTNSZF 7 U E— & —HMO s &R L
AMTNBETHRBEL AV EZRINE 72, LoT, AMTNE{E%L;&%
SEREIC BV THBL NVHZALL, BA PEoEEEICHES L Tws
ZEDIRB R NI,



b3 | AFEALL NEIAMAEEMILS L O b B3
BB 5 GPRGS5 FEHITDWT

ST

F—U—F b MRRRMEEE, BB, GPRSS
HYFEIA R

[B] #vF e 4 FIZMICEHE IR AMEEWHTH Y, Sk
ILHEPHC AT B H v F ¥ ) 4 FZRERCBLE X UCB2ICHEE L
MeanlElZ 720 T 2 AWML EN TS, EECBL, 213Hi 4
3DHVFE A NEFEAKE LTGPRS A8 E & 2. GPRS5 A
A EACZ CRBUBRHBICHERT 2 2 LARMBENTWD, F72
PLRFER I E ORI T 21354 < —H— & LTOWREDS Y Sh
L% E, ZHNTHERZHT TS, L L, HEMKICET 558
EZDOHENCE L TRAM RGNS V. £ THETERL 1, b N
FLKRAE BCHIE L 381 B GPRS5 D FEHUZ DWW THGET %247 - 720

[#1: & J73:] 10%FBSE N DMEM/F1212 TARZEAL & b o A i 35
MIBE (WTERT) B X Ot MARBHMES ML (HPDL) % Z2hZh
8L, GPROSISHOAT MR HOBMES IS THIZ L7z, $72, RT-
PCR 12T GPR55 mRNA DFEHLO % 1T - 720

[ e £ 58] ot ofif, GPR55IZhTERT, HPDLIZHBW
TOEARIIEBL T L2003 RD LNz, mifllesdicaryrz
YMIREOMINL & IR L, RIS B % ML 3B v T GPR5S
mRNA O5HA% B bz, £72, HPDL & ik L ThTERT 2
BWTE L o%BUEIN Z R L7,

[#] 43k~ 1, hTERT 3 X O'HPDL 231 5 GPR55 %3 % #i
BUCHERR L 720 SIS Y, HAMERICBWTL GPRSS &ML
YFE A FOAMPET 2 RESEZ NS, 51, H T ¥
J 4 KD GPR55 % 4 L 72 ki ALK 12 33 1  HUAE 11 0wl gk % 4
ALTwl,

15 | AESEHUEREAIA & B LD B —H —0
S

wi

F—7—F b MPSHINL, SR HREEME, 5ot

[H] BIFE, k& 2AFZE 7V — 7125V CTHRIRISH 5 2 MG 5
RS FEFN TN, Fox D7V — 7 TlI ki EARE AR
HRT 2 MR CTH 2 2 LITHFH L, AiksSE bR 2L & v
7R RV ARSI 72D Ml A Z i L T be ARFZETIE e b
iPSHINLA &5 LB I BT ED & ) RIS AP A R 2 I5E TH
LIERT LI ERBINE LTz,

[k X J7:] & b iPSHINEA & EGE % FGF 7 & % R0 L 72 L8855 1y
E, MERERRIAANOFEEZ ML, X 5 MEARINIEER HC
THVEHINL 2 B U 7o s o BRI = v = — e, i
RERIRRA 2 EHE L, & O BB TR AR S L7z, dhlifk
Alizarin Red S ¥t CTH R E s a Tl % FE 0t L 720

[# e £%2] v MPSHIE 2 & R S-SR B I, fikie
~—#—LNGFRZJH L720 E512, MEMBFESICMER~—
A —Runx2 DFEBL % R 7z, PSE bR E M B OB E 4
L, B a2 iati T - 720

[#5] v M iPSHIRLIZMRRIE 2 /9 % & & TRh=E R < M % 14
W52 LD TEL, Runx2 T FHiEMaO~ -7 —L LCTHISRT
WA A, EAE T Runx2 28 AL o i a e s BwTe =0
F—DOTMIMET S L) MED SNTWDH, KifZETH e MPS
HHHL A & 23Ab L 7- Ak S B R 2O T Runx2 0 38 Bl &2 b - 2 &
25, Runx2 2¥5 5 b~ A w7 M E Mg~ — 7 — T b % Witk
ARBE NIz, G, LRV —H—OBRBRBLUOZOMAEHE
W& D EACI 2R e E NS,

— 127 —

s | Lamin AZRMIEH SR 5HEE T 5

FM ER

F—7— F  FHEMM5E, Lamin A, lamin A (AC50) 2%k, %
1t

[Hm] BNBEREK & >~ 782 @ lamin AL, BoOBELAMIBO 5L
B HE & LT\ b, Lamin ADCEKME0 7 3/ BERLH % K IR
L7225 544K lamin A (lamin AAC50) 1&, HHUEE R B TEMA 2% 1o
F2REFEDIRN Y Y87 THHZ EMNEHEINTWE, LA LARD
5, lamin A ACS0 2T 72 % 53 A H = A L THBEZIH L Tw»
B OPXRIZIABPE N TRV, RIFZER, B3R s
17 % lamin A AC50 DEZEEZ W 6202 F 5 728, HiB FHIHALHIT
DMC3T3-El~~lamin A AC50 % #fnTHA L, FHELOZEIZOWV
THRET L 720

(BB & 7] 538 A L 72 MC3T3-EL o5 3 s bz #HiE4 5
720DIZB-GP, TAINVE VI, FXHAHY, BMP2% &L
T2l HMEE R L2 BFMBESbE T VA ) 75 A7 7 5 — X g
ETVHFY) Ly FREB I OE Y V87 OB TIBIC X - CTHHl
L 7z. GSK-3B & B-catenin ®FEHi1x Western blot #: THiaf L7z &5
1Z2DCA B & U°SB-216763 % fili Jf] L 7z B-catenin DG MALFEER S 1T - 720
[# %] Lamin A AC50 @3 A3 MC3T3-ElDH % > /87 OFEH & 14
JKAL 2 A3 2B U720 £ 72, GSK-3B & B-catenin DiE AL & B-cat-
enin OB NB ) % A IZHIHI L 722 & 225 lamin A dC50 D4 3EAII
SALEN A A = X 213 Wnt/B-catenin ¥ 7 )V E BHAZHER L TV B
ZEAURIEE N,

MR AR AR 2B 2 ERIRY ¥ 7 VIO

P-16 7V
WHEIZOWT

F—T— F o BRAA, SRR, LIS

(1 U] e il ot A RS AR 1k P AR S e f AL B I O A 2 H i & L
RWEIEE TR O—2Th b, LIFED FF—#lh S S BT YIkR &
N-BHR 2 BAST 28, BALR OB OBEICIEM % ORISR
3% T o — M ERIC L 72 Al 13 S il oo AR B AT K i TR
FENDZ NS\, EBANKIEIMG & FREORELZ K-> Tw
BA%, AMLo I b3y ) 7EECET 2 BB OV T oW IR
DA, G, FAIHABMOFHE N LS50, i
Y YV R I THINBIGEYE OMERE F 72 & S LRI
B L CHeRS L7z,

[FHF R 05 83 Wistar-ST 5 v M &M L, IREHH A 2 12T
EHEOWABMA ZIRIL 72 SR 2B A = Sk & 37C o
W% 5E L 72 PRI 2% S 1 R 0 L 72 #% Live/Dead assay kit
Z TR O A58 % L8R L — 5 — BHMEE CRISE L 72 A7
WAZIT BRI L UCHBEMRY 7 Vi, sTIREE e U CAER Ak 24l
H L7

[RE S OV 4)] FiBLO37TCIZBVWTWTRY, AHAKKE L
U CEREE) ¥ F VRO D ERLE % B 7z,

B EVEMERE O 72 O\ IRAF I OB IE, Heae#%, pH, MMt i
BEL Vo 7ofkh Rih R B2 DUEND Lo —RIICERILL 72
R IZTIZE A DI L 72 A B AR TRAE S LB 28, eG4
ZEELHNTIE e THREEY) ¥ 7 VI ERRE TV S bk
M CTH D, pH, MERENDH L2 TR, 7T VBEIMIED
I MY FYTHNOTCARIBKIZHIEH L CTATPREAEICHS L) L%
2B, MG 2 HEREC & BRI E 7 B W REVEARIE S iz,



w5 DRt LED FREHE & b 5 Rl SRR o REHLAR
At X HIRALTE G & S5 %

P-17

[ Vi

F—17—F:REBLED, b MERERERMK, Ak L

[Hy] @ #4E, Light Emitting Diode (BLFLED) % Hw7236#01%
PREOWH KT 2 HEAVREN, BRIBHAER I N TV,
LA Lanss, WHERFAIC T T EEICHET 280513 v, A
e, EIIARELED ORHERE ENORIREZ W S 2T 5720,
b M RESESRAAE (BLF BMSCs) oMiiahgsm, Miladtks L o
MR DV THRE 21T % - 720

[#1# 3 X 053] : BMSCs (& PromoCell #: 7% 5 i A L 92BR IS L,
JE e U< LedEngin AL B M O R0 LED % VT, TRV F—i
% R LIRSS U720 BMSCs % 24 Wy 55287212 LED Bagt 2 47\, Hilig
WA % 1T 5720 F72, LED SN X 2 Mtk 2 B 52123 %
72, LDHPEARZWE Lz KIS, USRI C 12 RIH; 2815
ICLED 85+ %47\, Alkaline phosphataseiiith, ALPYeta, AL
LM, Alizarin red 4¢f5, Osteocalcin #E2E 4 J2 0 Runx2 mRNA &
BZTFHBUIOWTHRET L 72,

[ 4 £ %42] - LEDBSHIC £ U, BMSCs OIS, 2438 L O°
ABIFHIC BT, T AV F—RARFAMWIEEH S 7z2s, T20H Tl
ZALIEFRD SN o7z, F72, MMLBRMEILLED 4% 48 K ¢ =
IV F —RBARIEINAGE S 5 2 EAURIR S 7z, BRI SRS
LEDMES 2479 &, MR LEED X AL IR R LA =i b
HL, 6]/cm*T AV F—ETRMESINLBEAZR L7,

[#] LEofRic Xy, wiliik LED & BMSCs o Wik 51t
EHIRALIEI & fEAE T 5 2 L AVRIB S 7z,

P. gingivalis LPSHFAE FIZBF B E 7V 02— A5
DS b B S AN O TR S 3
A

P-19

F—7— F BRI, FREHEERMNE, Porphyromonas gingivalis
[E ] R & IR & 3B kISR R RIE L T b 1Bk
FRBHICBWT, Moy a— VX2 BERICRIZTREL
WS 5720, b g SR 8 E M Cd 5 P
gingivalis LPS & FEfel 23 5- L, F8h o 7 v a— A REIZBL
B KT A J B3 3 % 5Tl L 72

[FHEL & J5Ek] Z2Mns bt % 2412, WH 7 v a— A% 55mM),
I bu— VSN EETE (80mM), JEa v b m— VR
HHE (12mM, 24mM) O ABEICHEEREE LB 38002, P. gingivalis
LPS % 1.0ug/mligsim L, WEALERMLFEE 1T - 720 2O, Bl
238 H @ Alkaline phosphatase (ALP) i, %5#3, 438 H o Osteo-
calcin (OCN) gk, Mifgsk~< bV v 7 20 Calcium (Ca) OHT
7 & NS RERLERALR O MRt 217 - 726

[R5 e Z42] B 1EH T 7V 3 — 2B X 5 ALPFEHL O
RO Lotz FiiE2HHE TIEE 7V 3 — ZIRE TR ALPIG
PEZ R U7z 853848 H 0 OCNFEAER & CalTHIRETIX, ZVva—2
MRS X 2 22X FRD o 72285, Kigg 3 H Tl 24mM Tld Z o fho
TV 3 — AYREE & L TR T &R L7z,

[%53%) P. gingivalis LPSHEAE P IZBWT24mM & W9 E 27V a— &
RETIEATE g SR SR O WAL B SR A RT3 25, hE
Bz ay ta—L LTWAIRETIE, IEFICHEIEZ LT L
NTELI LIRS NIz,

— 128 —

syt LED BT 513 2 e iRl s e b s b
B2 Iy e 7

P-18

P SE

F¥—17—F:LED, bt A LRI

[B] SRR, BMEE R OENE L L CHRER I Ak ER &
N, SEWRA QPR CHRE AR N PNSIEPERE SR AR R L ok 5 5
Waxb3e, 777228522 &08EINTn5, L
L, JGHIEAIDS AT BT 28134 e v ARIFSE TG
HIZ2SLED IS o BRic e M P MR (HGEC) 1S I3 38>
WG L 72,

[J53:] HGECIZRBIRSY # Itz & v fith- S n7-e b lRAIE
fbffitkepid 2, SGIEIE (k) €Y & ®IERT X Y 15 S 72 LedEngin
FEREHRELED (PR - 650nm) % v T4T 7% - 720 HGEC
W9 B4 RIS AV F—CToMBMmE A L, TofREik
WCEBEGTAVF—2RE L, SN Tw% Methylene Blue &
Toluidine Blue % #-7fij5 BE CH £ HIZ I S &, LED % B4 LA
s, M, SREVEY A S A A v oFEAEERFHIL 72,

[#%4%] LED HAR T8I, WSROI 23R L h ARICHw
HGEC offiffatidfiz/x L, F#IH T AV F -4 J/em? & L7z,
e &H) 2 i L CLED #8544 % &, Methylene Blue % Ji\WLED
WG 24T 9 & MBI A S5 2%, Toluidine Blue Tl 12 il
WA fHE L, M3 S NEMSIEEY 4 P A4 v oAb
D b NIz,

[£42] ABFFECIXLED & Jalg & % B 9 % & oA Bz Ml L s
ERIFL, WA v FANOER ARG LED © B4 Toluidine
Blue & ) Methylene Blue Z i3 239 25EF LW LRSI N5,

7OV I F VDY R ARBEH O HGE, AL

P-20
(A 3Een 7 4
(!
FoU—F SV IF UM b b EREEA, AL

[Hw] 7SV F v 8 (Pal) IXfafENiBoO—Mcdh ), BRZo
FEIR 2 BUBE SRR O MBS X o TP EEASHIIN L, & M 3EMao
AAE & TR B 2 B 2 2 A ST w b 75, HhJEHLEk T
AEANOREIZO TGS e ABFZE T, Pal2sk iR B
#le, (WPDLSCs) O35, REHLALLIC RT3 B> W OGS L7z,
[##k & J5ik] hPDLSCsid, & MEZHHAREA & 5 MR8 L7z, M
fa¥dss O #ES Tld, hPDLSCs % 967X 7 L — 220 X 10°cells/well T
WEFEL, 100, 250 38 X OV500uM @ Pal 2 #3i L 72 BAGHEE: M2 28 L €
3, 8, 24, 4838 XU T2WE MO AMB A A< W IS THE L 72,
ALK b DK Tld, hPDLSCs % 24 X7 L — b 124.0 x 10%cells/
well TIERE L, 100, 25038 X UF500uM @ Pal % #A L 72 73 Lk 355 1
ICH LT, 208285 ALPIGME, 2, SHRBICBUTE ALY Y
LA ROWEDB X O Alizarin Red 2 X A7V ¥ A4t 47w, 3
%2 ELISA 2212 C Osteocalcin @ 7 ¥ 28 7 5e8lm %2l L 720

[ & #Z52] MR ER T, Pl BV C AN A S
VIR U 7zo RERLKE LIS SERCTI1E, Paliin#C BT ALP IS
B & O Osteocalcin EHEIZHZITHA L, AV Ty AhEEIIHE
WML 720 L EOREED S, Pal ORI & > THAGEE K = 133
s %25, ek, ALP & Osteocalcin @ FSHUZHIH] X, 1E% %4
AR DTN X % B ALk T 2E AT 5 S B W EAVRIR Sz,



p-21 P. gingivalis LPSIZH2 K3 2 Bl JRIGVEEHE O FIE &
TLR BHEANC & 2 FBRIR I 2058
Hels BA—HR

F*—17— K ! Porphyromonas gingivalis, Toll-like recepter
FEPRIRE SR ERKIZEH IE R S5 N2 W TLR2/4 % 3885 %, 72 P. gin-
givalis LPS (PgLPS) 58 R~ 7 A& TLRIGFMALIC X - TEIE
&R T, £ T, TLREEHNIIHERG < 7 A O PgLPS % E 1%
PR IRETE % TR 2 A& X7z, PgLPS 3B X U TLR BH5EH# Eri-
toran & FURS I W RE$ G- L 72 1RSSR % ~ 7 A o I3 IR 3% 48 %
(BUN) - 7 L 7F =V (CRE), REMEDTLR2/4, TGFB, 1M a5 —
7B L O TLR2EE N T STAT3 D58 % i~ 72, PgLPSIix TLR2
2T SR T2 TLRAIEEIZIZE A X% (Darveau, 7 ¥ > b
Y RE) o PeLPSHLGMHRIF< ¥ A 13 PgLPS ¥ -tk ~ v A A4
P2 X C humane endpoint {25 L 72, Eritoran i& PgLPS#% 5-Hi JR
WY ADHALFHR Y KE LW LR -722% BUN, CRE, TLR2,
TGF-B, 1 I 5—5 %5 WICSTATIHH 2 WA &8¢, BEE %
HLAZEhs, HRBIEEREICIE TLR2 & TLRA D W E A ST 5
L&z bz, PgLPSIGHEIRIE~ Y AKRMTIImdT7 L4 VD
IRREIC %, F72, E. coli LPSIZ#EII %R TLRAY # Y FTHAHI L
5, BERIE O EARSERE: T O PgLPS fuiE IZ S ik 2 ks 22, 1
P A3 T I8 AE L 72 LPS 28 B IE BR IS A ) TLRA 2 1M L3 % &
&, Eritoran (& & W% $IH 3 2 28MUiAE O X 9 2 REIG LB TE 24
Mol B 2o LL X0, WV AR (8 955 EURH 1A - TLR2 #%
¥ & TLRAKERS & & bR 7o BHER THIET 2 WHEMEAVR S 7z,

P-23 FRIE N 9% & Bk 9 & OB — P. gingivalis |Z TLR-
NF«B pathway % 4 L T 23 % E Al 2> & o
TL-8 % s H—

LEVIE YN

F—U— F KRR, ek g

[H ] FRMEPEN 2 & BhiEs & OBIHIZ X CAS N TV B2, IR
AED X ) SRR KO FIEICHY L T2 003 RRHAOE F T
Hbo FxlL, P. gingivalis (P.g) HMiFEDISHEITIB W THULIK 221
B2y KIEEY A DA A A LR L T 5 —  PAFR
DRMEFEST LI L2 RFEETRIELTE 2. 4, Pgk ikl
A A A TR A MG L 2o Tl 5,

[k e #R] Pgid, JEX EEMIEKO~ Y 2% w7z ERICB W
T, MiJRERE & Il U ERsom < IL-8 R IL-6 DA ZiFHE L7z, P.gll
XBWH A A4 YOEAIZIE, FIINFxBA, ZOMizp3s & INK
G LTWiee RIS, MEMOL LT 5 —2RET 500108 H%
1T o 72468, TLR2OHAIFUARLEIC X ), P.oifEtko fhEtky
A MAA VHEARIZIFMR SN, 512, 293MIH8IZ TLR2 % L <
13 TLR4, K UNF-xB L AR —% — % ZEMIHEH S & Mgkic Pg
2L 724558, TLR2JEBIAINL T D & NF-xB O PALATED S 7z,
[#5] MM L7-Pgld, KX EEMIBOTLR2ICEN L, T2
NF-kB % {ithfb 3% 2 L0 & ) RIEVEH 4 + 2 A4 v OpEAEFEE I
LCHifEDFREICIEL G LTWA Z EAURBR S, ERIZ, T
HARBESE N NZI0MEY oM H AW T LTwa EEZ bl
B, AWETIZZNUTOREZFEEBRICHER L Tw»b, ARFEICX
O, BERER NS X 2 M ISR, ORI IE S 7 S E R
THhHI D% T LNVTIIRTE -2 5,

— 129 —

oo | PN Del 1 5 FR T & & St RO I
HRTE

B s

F—T—F o PREST, BE, JEN R, ) o FRMAET
)%

[H 9] Dellld, HMERDMEES L OC%IEZHIE L TW5E, I,
Dell 5B/ 7 = v A S W IEH LRI CEE L # 2 £ L Tw b
DS E Nz, 2T Wntha-Ror2 ¥ 7 F IV RERAY, iz
BOWEMAL L BB EICB W TEHEELZK FO—D2>THLHZ LI
#AHL, Dell D&M FHIEORBEIIOVTY v~ F %, &
JRZ W GITHRE L7

[J51:] 5470 & DellKO, Ror2KO HiskD = 7 2 i B BRI 2 Fi v
T, Wntba & Dell 12 & % 5 {0 53 AL BE 38 551 > 25 8 % 1illi L 72,
Dell & Wntba, Ror2 & OMEAEH L, Biacore |2 THiGREZ MET %
Z & THEHM L 720 Wntba 7 3 A 75k & Dell Befl, FIHMFALEEC
X%~ FBi% L A ROBIECE L Tld, WT < A& DellKO
< A% 7z CAIA LA REEE 7V & HI W CTRRIT L 720

(Wi L £ 4] ~ 7 AE R IC BT, Dell iX Wntba-Ror2{%
ERMAEET S 2 LD BNz, F 72 Dell i Wntba & AR
Ror2 IZ4E 65 5729, Dell 13 Wntba DEEAIOREPIAI & LTHL 2 &
ARBE N, & 512 Dell ® AHMFHE X CAIA IS X 5 SRS i
BEA P L 72,

[#53%] Del-LZBAFD A > 7 27) ¥ 24§ B 6 M o L sk sk &
FILER O W BN X 2 BT O SE 0PI RE I 2, Wntba lZ 86
MAE T 2 2 L0k - TY o~ F Wi K2 &0 S M Bl % )
LTWwa I EdvRE Sz,

(RWFZENE TR 29 4F B2 H AR ER 2 22 3 — XH O T2 JE Bk %
ZTBIebhiz)

P24 AF ) VRGP REOF A ¥ VRO
fEHT

I hBD

F—T—F: AF V) VifHEROT FYERR, A VA, i
[H] MR AELE S BPERTF FTHENZF I Y V2 kb A
F ) ViidEE AT M EkE (MRSA) ~OI AL ORGEZ & Uit
PEREHE % 1BV $ %,

[JiEE] #t7 P ERE (Sa) O MRSA T 5 EBHHEMW2 % v,
ZD10cell \IZFBEW A FEAET DN T )X v THDHF A ¥ v % sub-
MIC B 24 s [, 3MmIVE S &, MREE AR TFH A ¥ ¥ MIC
DS U7l Rk & o L 7z i fs 1583 acid phenol 12 & 0
RNA % IER L 72 cDNA Z HWT, E&EMPCREICL D, & 8
IRBUIT 2 AY 70y T4 Y FEICE D RBENGEL 2 Y=
¥ ARATIC & 0 BRI & R Lz

[EH] 74 > MICHtE®D E5- %78 U722 Pipk 144k (SAN1-14) o
(BTN ORGSR, SANS-14TIE, AHKF A ¥ AAEHIIRIC 51 5%
N2 L7258 FED 2 5 ABC b T v AR — % — i\ F58H,
FA Y VIEHIFICB VT HHEBIISERERL TV 5L I LW 55
2785720 SANSKED ¥ — 7 v AMENTHER A S, s HlHR N 112
BIRTEREZRDII20, NEMUREERLBGEL /2L 25, F4
¥ VR AR L, ANEEAEARTIE A ¥ 2 MICE AR 74
5 WICRIZTRBI Y 7 FBOWREIR LTz F2KIBEHAO
BRI T, A 2 VIR AR L AR MICii 2 /R L7z
[£5] MW2HIZF 4 ¥ v &g RUMRZESLIZ LX),
TR OB T ERSEL AT EICE Y F A Y ViR TH
5ABC NI Y AR—F —OB\EFHIKZ Y, F 4 2 VI L s
5T ENHEP o, (KEIMBIE @ R



M e (S & B REARSEEIGTEAL & R B > 2 7 258
TE O B

P-25

F—U— F MRS, B REE L

[A] HE T, WY AT 23505 Y AT 25 5 I3 FREEES 72
ELTH SN TR, Bl o TN Y A 7 A 5EIC 5 LTw
HIENHLPIR o TETWD, BIEMY AT A FGEDOBRBEN &
LT, BHROBEYIC X - TH &R S5 BHRGEEG L (MIA)
PHEHEINRTWS, HAE, YA VAEEZBEBLZEFTVICBWT
MIA DG > A 7 22882 5 2 2 2 LAl S vizas, Mk
PTRELGHho TRV, Z 2 TARIIETIZ, BRI EU I &
AT X B MIA LRI Y A 7 A5 ZE0EN 2 T2 L2 HN
L5 b,

[# % & J7:] C57BL/6~ ™7 AW KBS A ) K40 (E. coli LPS)
ZREENSE G- L, MR AR L2~ ATV EME L. TD
EFNEAVTMIAIK BT 2 B2 I & < B ERBE O it %
Tole $72, MIAZEZ L7zxy A0 bAE TR~y 22 HW»
Tmarble burying test %2 & 2 fTE)# 1 LB A DA % 1T - 720
[#4, %4%] E. coli LPSTH| Zil2 2 SN/ MIA TId, LPS#5#
CHEOFA M AL YO ERSBED SN, BIE, MIAZ#EI L7z
B~ 20 5 ENTAF< 7 ADFHRE A 1T> T2,

[etam] B R % Bl L 722 KBS ok LPS O JEENFE 512 &k b, B
ROGETGEALZ T SR T RE2MEL 7.

NRTF N X % Porphyromonas gingivalis % 5
N2 Aggregatibacter actinomycetemcomitans \ZxF 3

2 R FL BRI O BT

pP-27

A HRE

F—U—F RSFFER, 7TrFEy 288, Fy )7 —XTFF
[Hm] A7, MggEoa Y va—V ke LT, X7F MR
(PNA) ZIBH L7 v FE v A0 HIRT b0 TH 2, &
[nl, PNA#ZIGH L, P. gingivalis (Pg) 72 5N A. actinomyctemcom-
itans (Aa) ZEERE L, WHAFERK 2 WIEIHIAHETH 5 »HE
L7

[#k 35 X 0J8:] 79+ APNAIXPg, AaD R4 3 5 hsp6O,
acpP Z M T & L, BEBmA Liko 123813557 v F ¢
VA, O ICHEADZDDF v ) 7 —XTF KL TH
WU 7zo BEFHIDHIRD RIL W R 22 7 ~ F 2 Y APNA (1IuM, 3uM,
10uM) ZRML, HEEOWOLE & B icile L CaMii L7z, =
512, B#Efs T (hsp60) DOHEFAEFEILE % Western bloti#E12 X D
Fliavas

[#5B L 0#L] Pe, AaDhspb0IZKf T 57 > F+ ¥ ZPNA X%
R W ORI ZIH L 7ze 7> F & ¥ APNARER AL 3H R
o LTI R 2 R S o 720 Pg®acpP i $57 v F &
> ZAPNA 13 10uM O i 2 THIGH 2 0] L 7225, Aa®acpP 23§ %
7 v Y APNARHEII 2 RE b otce T F 2 APNAD
WINZ X > TAaD hspb0 &V E IO T 2R L 720 EI L7
7 v Ft v APNA GEEM AT IS RGICER L, & v 82 B3
EAIHEB A HE LT B EEZ 5N D, acpP ORGEIIHIZN R AL
o 7zDlE, mRNA OEREEDEK DD Ltz v,

[#530] 7 > F & > A PNAIS & o THIE# b o 42 A 0 T Rl o0 34 %
B © & Bl REMEAVRIB S 7z,

— 130 —

INAZTBLIUYFY T4 AT BT A Strep-
tococci DA A5 F-M

P-26

ANH AR

F—17— I ! Streptococci, YNVIAZT, FF ¥

[HI] KRBT 2075 — 718, W00 8 4 M B o 1) 35 12
12, BEAREIERLER SN EWMESNRTVIEY, A V75
¥ MRS B 5 A AT OMNE IOV TRIT & A LD %
, KR, YVa=7ROF ¥ v 714 A7 LI2BT 2 0HE4
W #E Streptococii DfF R 2179 2 L 2 HIE L7z,

(BB X OHE] BEISmm T 4 A 7RO A v b)) 75 ERIE S
Ynva= 7Lk (Y-TZP) LM F &~ (CpTi) S8
P& LR & L, S EIHL S Ra Je Ozl A © % FH v KRR
BIRNT U 7zo BEHEWR PR Streptococcus sanguinis, S. gordonii, S. ora-
lis R O°S. mutans % vy, Y-TZP KOS CpTi b2 24 RE IR 2814, 445
HH# % ATP-bioluminescent assay (2 CTHE L7z MEEREIZOWT
WFEREFHEMENCT, MRS TR B X OBRRE oL
et L, LU — W — BRI TR A2 AT - 720

s L 0% 58] 1 Ra, 612DV T, Y-TZP K USCpTiMIZ A 24
DRBD LN otz T2, NEEFHIZ DOV TIE Streptococcus 31
FIZBWT, CpTi L L CY-TZP TH BRI S Lz
(p<005)s —%, S. mutans \LY-TZP Je N CpTilE] TH B AEHRD 5
Nedrodz, WEBZIIBWTH RO ES SNz, LELD S
sanguinis, S. gordonii, S. oralisl¥ & HIZIV N A= TITMFHFLIZL L,
S. mutans IV NV AT EFF U THBERIZEN RV EAURE SR
720

P. gingivalis 1k LPS J UM 0 ik f5e f9 7 o JE] AL A
WL, <7 ADITERE % EkT %
g E

P-28

F—U— F O ATEYRE, ) REHE, B

[Br)] SER X, Porphyromonas gingivalis (PG) %L E 45
—BEOWEMBEIC X VIIET H 2 ERMONT WS, JAE, HiJEE &
TIINA <=3 (AD) OBRDSEAICHEG S, LTI PG
e ZAOREHEELZFET LI LI MEINRTVE, T2,
PGAVEFES 5 LPS K OBk IR DRI L ) =7 A IATEREDI R 5
MBI ZAT 5 720

[J7i:] ICR~w 2 28 VL% 4% [ZEBAKIRS (C), MBS (B),
LPS#t45 (L), WEME+ LPS#%5 (BL)] BN L7z 1H 1M
36 H I, BRI S Ba E % eA U 720 BEREBRAAT20, 14, 21 R O°
2HIZ, A=7r74 =NV FzHC7AT8HEN (OFT) %175 72,
100 lux &M FC, 104507 4 = FN% HEATE) S8, Bk
ZELERL 7o, MG 36 H THIM L7z MR O Z il L, 9%
PRHLHR 0 72 et &2 4T - 720

[558] =2 2, HHO7 41—V FERBELTHMO7 4 —L KT
WIRRERPIET T 2. £oT, CHEYY 23WEOOFT X 0 b
B Z1AH D2 HO 7 A b TREIHEEZ65% F TR L7z, L
2L, LEE=Y 23 #EN8% TH Y, WHFRITHRE D L
720 2-way ANOVA O#55:, B “LPS” I[CHEEMIRD bz, &
O Z AR A% 21 H D e L 720 WA oS 3, K
AR 2 SR RO SN h o 72285, IR MEAS N ki
THEALL 720

[#5#] PGHIED LPS DA T~ AXTHRF 4R L, B CH
N DRI H AR DN ize REBRITERZIT, HBMEIRD 5
7.



P-29 BHEERYEAETAIELr A LTI v 7 OL
s v 75 2 hADIEH

BT A

F—U—FBEE #rAiEttIIv s

[Ar] 2@br 4 %X T 3 v 7 I 3EN M L S A RE e T
EFEEEE AT A0, KETIIEHEBEERHA > 77 e LT
BRI SN Tnwb, Fex Difge s v — 71, @B1br £ ZOHEHRI
WA LV R TR TG L7z AIfZETiE, ShEThEh
MENTVLho g br 4 RO\ FHEME & BRI 2 PURsh R
EWGEL, WEDEICBTBHZ A VT MR R D 5%
at L7z

[bkE & JE] AL 4 FE 72135 7 Ve O 11 5 R
KRKUSA-AL ZFHE L, B8 T C2AME %217 720 K Lo
NaDAIKALIEE DIRAEE L —F — 7 = VST THE Lz, 1
HORERFIGF-1E BHEY v 87 B+ A5+ H VY v % ELISA
TME L7 F72, by A ZEOFE 7 FOBREOLELRE, 7
5 7 AT L7z

[ & Z42] By 4 EOFM L THAE L 72 KUSA-ALIE, F4 >
FHNCHARTEDEL N, Fax o788 4 N EFIESY V57 hik
BETDHIELEMR LIz, T2, @by 4 HOER EoMLEF & v &
WL, IGF-1EF AT A ANy v OEERMENERD . £/, 2
b7 A FOMM TR LAERE T FYIREOELFRIEF & » LK
L, AR L7z,

(i) SFERLRER T OEAZ RISy 1 #£1E, BIcgEL
TERA L RE OWAEZRET LI L TFRENE, T2, By
A FIWEIHRW 720 T L, WERST L COIMBEIREZATL L
T, A 75 MAREO TR DWIETE 2, BiFE L TRAR
EHEFHOBIAE LT I v 2 IR DA VTS5 b TS R
LTHETH %,

Py | HEREMEEF— 7 ECHBIELRTF F A Fa s
VISHIZST 5 b OwEHEHO 1 R 2T
BmE AT

F—7—F kTS — 7B E O LTS R, T T e R
Fr, T3y, HIEMRT R

[Br] wET 3 7 BHEAES VTH S HOCHMBALRTF g F
v 7k (RADALG) IE=RKIGMEEMAE L LTEH SR TWwa, Y
W2 TlE, RADALG O b JHHLERIG S B 2 R A & et L € & 72,
RADALGIIHEREMEEF — 7 256 L, Bhe k2o en 2 &t
T&%, AW TIE, RADAL6IZ, MIBHEHEICHELTWE 7147
Ot FrEIET I =2 2 54i L72RADAL6+PRG (PRG), RADA
16+PDS (PDS) # F v b #AMBEKIBICIEH L, ZOHE~OLE
MG L7z,

[#RB X OJE] EAERETHEMSE (SEM) % HwT, RADAISG,
PRG, PDS O % Bl L7zo 10 i MitE Wistar 7 v b L
S — FIH T OISR ISR L R R A ERLL, MiiE L — b T L —
=7 Lob, REMNICEREEK GFEE), RADALG, PRG,
PDS #IBH L7zo Mith2, 4B THEESFMICIE uCT IC & 2 45 Ptk
MrEAT, MR HESetn, Azan et %47\, HRHAE O
Wi&AT > 720

[ 54 & 4] RADAL6, PRG, PDSIZ, AEfkofifast< b)) v s 2
EBUDL L 72 B 7 9 R % 5800 720 R 23 TPRGHEIR, HFHERE
LILB LT, BB EISE < (p<0.001), #itk438TPRG, PDS
BEE, PHE#ES X O'RADALGHEE & ik L CH ARSI A RZICH 2 >
7z (p<001). H-EZfuicB T, %2 TIZRADAL6, PRG, PDS
TR B AR & I U Ol A B ARG 7% < R b7z,

[75] PRG, PDS OB IB~OISIIE, HiE TR % (et 3
BT EDRIBE NI,
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P-30 FHYM 272 GBRICBT AHF & VX YT L
YDA HEDNT

Ak R

T =K HFy v, BRI, FERE BB, V7 —F—
[Hf] GBRIZBI 2FHBMDOY F—F —THLMF & VWAV T
LY (TiNn=hai> 7L v TIHM) ORHIZOWT, WIUE 2 >~
7L ¥ (Bio-Gide™ BG) & Mgt LB L 720

(B E J7EE] 9VLD ¥ — 7 L ROl T P2-M1 % Pkt 12 4 2 Ol
T RBEER L, ZhENa 355, B H#iEM O OSferion
(0S), Bio-0SS” (BO), NEOBONE® (NB) oW hh#FH L7z,
WIZ0S, BO, NBALM S W7z &HIZOWT, REBED) F—F—
L LCTIHM & 2% W IEBGISTHE L CHIAIL S 51uiie LCaH
WM AR, ) r—F =2 HOTICHA L2 3HEE (TiHMs, BGs,
WEE n=4) &FT . FHMIEMEZ 16 H T, 4 7 aCTIck
% BRI & AR = I RE RN 217 - 72,

[ 5 e £52] FASARIZBOR & NBETIX TiHMs, BGsk b1
FHE XD I L 7245, OSEE-BGs T L7ze BEHEEITTRT
DB W TTiHMs, BGs & I X 0 igd L7ze FAE mAH
TiHMs TIE, TRTOBIZBWTHIE X DL 7245 BGsTI&
0S, NBHETHA Lize —J5, A#ikhofIKALHRTE TiHMs, BGs
Ll & R LA, 1L OS-TiHMs 13 NB#-BGs & ) 7312
K&hoiz,

[kam] TIOM X 3FE D45 i OFH T TBG & Y b W AE =% B
L9 A%, AKALE=IZTIHM, BG & 1245 A Bl & AR
DLW T D 2 L AURIE ST,

5B
DR

oz | R B RB R v 2 AL R 5 S
8

F—7— F SRR AR, SRR, R 2%

[Hr] BifE, s AR TR 2 2 E B 2H WS h Ty
bo —HEMICHU S 22 WA EHIERZH VW & STV, Zhb
ZHWCTHAE L7HRRICHRE RO E Ui, Lo k) RE kpsike &
% D% PR e L A Ve RIFZE TR 4 g BRI % H 72k
FUREFF AR £ 0 T Lo o AR R k2 e S ¢, LA
FRAMMICL o T, MERBEEICEYD 20089 D a2EHIE L 72,

[FEB L OHB] €=V k68 (K R) il L7z, T
£ 2 W B g Lo 33 & OVERS A I B 0o L 3B o SRR R B & AR L
HA 4, Sy (b 3388), AT (B-TCP) % MAER I CRH
L7ze %128 T, BHAMICHAZA - #%L, HEZEFRS
W7o, RFMICT Y 7 AMEIICTHEWINZ MR L, 4HBICHAT
Bk U7ze BVERENBBRICEARTT Y 7 2L 720 micro-CT 12
X 2R OMENT, S BMEEIC X 2 RERE R & 4T - 720

(RG] it 128 CIIECTORCRITREBE T B 7z, HWEEHTER
WX DR - BN 7 & D SHET B & OMED 2 I % R 72,
R Tl BRERE TR & AR R L 73 %
R 7z BN TR TR DA %2 % BTz A
TR TSSOSO BRI S, FirEgIcERIhTwy
7o BRAT L 7B AM P~ O M &G A /R 3 5 & 9 2t hlidiEo 5
Nhhoiz,

[iam] ARZECH W22 3H oM RN BV T, B oK
FIEDSRD SN2 00, EERIMICER L72#H &I X 28I~
DEBEIIILEA LRI EDURBE NI,



BB GBRHAMF & V8 A 7L v OFHMEDNT
BTCP % Ji\>7z in vivo TOFHIM

P-33

Gil )

F—T— R MF 5, i, ARG BB, VT —F—
[B] HMHGBRAA Y7L ¥ TdhsTIHMO AR IO VT
BTCP % I\ 45 5 @ FRIOS® BoneShield (FBS, DENTSPLY Siro-
na) &I L7z,

[#HFL & J7i] 8ILo ¥ — 7V RO Wl F 3 P2-M1 % ki k1o & &
NAD DM A RIEERVER L7z, 8% 286125007, 1645 KEH 15
JRARIZ PTCP (OSferion G1-1, 1) ¥ /8 2) ZF# L, TIHME- (7 L —
L), TIHMF+ (7 L—2%), FBSOWTFNLTEVHAILZ: (%
Bn=5), FMIIMEHEA L 128 H 14T, ~ 4 7 aCTIZX A0
e & MR A= RN %2 47 5 720

[R5 & 28] BRI, HAS OKREIE TIHME+ 256 0 H,
REHEDROREDP > 2FHELEIROON L P72 —F, B
FEEX3HEL DI U TH o 720 MBEAWFHIIZOWT, TIHM T
X6 EIC R v ¥ 2 R RIS BHE AT A A5 B L T 7ee 12
HWHTIE, A7V VETOFKRMROFGIEFBS L) &h o,
F72, BEAREICBU B FASEREIE TIHMF+ B2 b K&, 6HH
TIEFBSEEICH L CH TR E A o 720 1238 H o5 Hidk & TIHMF+
#, TiHMF-#, FBSHEEODN{TK X <, TiHMF+# 1 FBSH I L
HEIIKREDo T2,

[#53] BTCP % H 272 GBRIZHB VT, TiHM FIZ i3k ke o
A5 L2 T 2 RO 5Nz TDOTIHMIZFBS & ) b
[[%LL oA FtE 2 RIE S vz,

Er; YAGL—%—I2 kB4 75~ MEMEIZHHS
% LPSkrZ, B X OHAENFRGRORIRICOWT
AN HER

P-35

FoU—F A VTTVMNHHE, TVEY LAY L —¥—

[Hm] Edeq > 75 > MEEHROLPSKE, BLUOA Y752 M
PR3 2 BANEHER ORI R % Er; YAG L —H% — LfEREICB
WTHIE, BETaZe,

[BpglE J5E] 534~ 79 >~ MEY% (CIST: D) ©, MfEH122
BEZ0 (EBREE . L — W —HE12%, AR B0+ Ak
MERBE13 %) BB 21T o720 4 ¥ 7T ¥ MEOB LY E RZ:
FEERMEILEr YAG L —W—%, xR K% 3 L2
ERCHERL, AMNEROONL LRI CHERAr —F —
(FHrFv7) BHH L, TOB, WERHTA 75 v MK
WZWH & 70 BIRICTEBL, LPSZWELE: (=Y FAX—
V=) TOHK, HXRIEHIZH L, Bio-Oss i L7ze "= F 4
v, 3, R2AABICBWT, BRMEHE, K7 v bPHIRERE (PCR
Ao NR—F—@ BE¥ Pg T.f T.d Pi Fn) %{7o7.

[ e 8] OiR~—h — 32 L INBICHBELLHEITED S
Nize F722MMTHEERRO SN aho. @KT v MNHIEIE
2L LT R CTHELZILIZED SN hh o7z, DLPSIE2HE D
AUEFTICIR L, AESRA RIS Lz (L —3—# : P<0.0001, &
LTUHE  P=0.001)o F 7z, MFEELPSAEIX, L —W —HECREGIEEEIC
g LA I - 72 (P=0.016).

[4i#] Er; YAGL —H—12X 54 ¥ 75 ¥ MEHEISHT 2 HAEs
BHAERL, TERD L NS OBRYGEREINRETE, FLM 0TI
MMEFE A3 L 72 LPS B 2236 NI ARG IS & 0 20210 2 W g itk A%
R E N7z,
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in vivo COFBLGBRHAM T & WX T L v OFHR)
HownT

P-34

MK S

F—T— K MF 5, st EAERE BBAM VT —JF—
[HR] #vitiT & o BUREE SN LI X Y NMLEMYS L, B
HEHORY % ERFE-7-TiN=h A AT Ly (TIHM) o4 %I
SWC, WfFEDOF ¥ A2 v ¥ a2 (Ultra flex mesh plate: UFMP) & It
UM L7z,

[bFEE & J5i] T2 S 20um O F & > B FLAE 20um,  FLES #E#E 50um
DN WfEER L= —=INTICTHES L, #MiFsy vi7 L —2%K
PUsERICTHEA L (TIHM) o 4180 ¥ — 27 )V RO T #HP2-M1
ZIBRIZ, 25 X 6 X 45mm K OM S KB ZER L, BiEr s
DA RS % FoHi%, TIHM & 5 W2 UFMP TEVHAI L7 (n=4) .
Z O, RERFEICWAIGBIZ 247\, fii# 168 H 12 TiHM & UFMP
ZHELHBRZITV, <4 270 CTIC X 5 WEHA & ks
W4T - 720

[R5 5 L #42] WILWBIZICBWC, TIHMBTIE, AYTLrHdn
BEEHAZ ) 2 —0F W% 1H9oRD, diH#o 1FI9EE 12
YTV EPI LIz, URMPHETIE, 2BICA 2 ) 2 —DOFHH %580
T FNE e e o 720 PRI IS BT, TIHM I3 JE P 2 < 3
HELEDHTH o722 &AIx LT, UFMP 8 A IE T o34 Bk A 8 ¢
Holee HAEGEKEZ, TIHMBEEOFPUFMPE L) HAEICKE
Motz Fiz, BEEIZIZEZABRETH 2. —H, FXRIEFIRIEO
TG WA, A RS AL E UFMPEEO 7 S TIHMBE L ) K & <,
FIRALEE D W h o 7o DA B 2 TR0 B o 720

[#5] BREBMICBVC, TIHMEF ¥ ¥ 2 v ¥ L RBEOH
ISR L D 525, A Y7L Y OB L 0 EE DA TR B0
BEMED D % o

A XBIFUR IM RINS B 2% > Thha sk
FHHSER O RENE

P-36

i oo

F—7—F oy THEREHOR S A, SRR A, ARSI T
e AR

(#E] SRAm Ik AT Lo — )ik e LCTHRIGA ST
BY, Bea b s SN T E 2R, H4HE - RIED DD
FHED B DAL L 2o \o FRA 1T EAAEARIILE YL 50 EE A2
D HNDY Y THEHEOEFERE BT L TE L, AT, ©—
ZOV RO AR N TR AER U 7RI 0 28 2 SRR o 4 o
YR 2 SRR LS L, Y TAME S o R T A o W] R
PEIZ DWW TGS L 720

(BB L O HE] 2o MY ¥ — 7V Ko FI#RBIc EE R S
S5mm, ACFRYE S 3mm OIS T K IR % TR L, 3% RIS
A=)y 7 - =T L=y T ET, Y3 Sk E AR
SERIHCE U7z 2088, R o#A 2 FEE L FEEREE (n=8) 121
s oo MLy e sy IHEROER ZIEA L2, $/2
i IMAL 2 WEEZ SR (n=8) & L7z Mgl AT LT o
Iy AREEL, BYETHMICA VL v, SHBNICTUHFY) v %
JEEPES- L, ith S IL S, CBCTHIZIZTI v 7 A4
Al AT o720 F 72, BHEKICBUIZ AN A 0BEE LN L —
PR ATAMEBE T, & 512 H-E Bt |2 TRRBLRRE AT L 720
[(HRBLOEE] v 7 AMPNIFM T, ERIEIEMHE L o8
FUIARWIBEC 2 0, RFIEHE & ik U TR ER 45 IR o B I A3 1Bl 52
ENdze L —F—ERMBEMS BV CA TG RKIBEIC A v
T A OEINHFD S, FFEHLER - EHl Tl £ 728 JLER A~ o &
HBDTzo VL EORERD S v IOV BB Wl O3 A 18 JE AL
RFAICBWTHRTH S Z LATRE S LIz,



gy | HURLMFARHCBT B MY 32U L
FANGHAE T (chFGF2) & BB o DT 2 3
122\ T

W B

F—U—F:1YarErr b MEHEFAREHEE T, G,
JEI AT A

rhFGF-2 13 ki AR T2 B 1 2 AR ED S S hCTw b, AR
FAEFRBEICBWTE D RE B, ERRFE, L Lo
BRSO AR SN TV A%, rhFGF-2 & &k 2 0 L7z
FZERE1E D 20 o AL C 1 sk ML T A2 W6 912 33 1) % rhFGF-2
DNTHBTCP b L IERAG L DM EEZRAT L EE2HM
L L7z

[FEB L] €=V k68 (X A) 24 L7z, THamM
55 3/NFIBG bR 12 08 1%, T SHAE 2/NFI ks O, 85 4 NFT ROV
IF4mm, 8 5mm O 1B KA AER U7 BRI, KA
\ZrhFGF-2 % #Ait%, rhFGF-2 LR L7285 BHiH (X272 %
® b L 1ZBio-Oss®) % MEAEHICRAEL 720 WHFRERE, B BAHO
Aa B L7z MiE12BTEARTT Yy 7 2L, micro-CTIZX %
TEREGHT, JBF IS X 2 HIKF R0 21T 5 720

[ R L OHE] WL bMEEH % I 7 < BUF 2 BEARD
57z micro-CT TOFTHTIE, W& b KRR BRI
Tz SN T W7z F ML 228 A5 L T 72252 o 5
THAETORATD Sz, M coFtllcid, Rz Hw
7354y, FGF2 % 0FM L2 EBRBETIE, ABICHAET OB ED &
n7z.

[7n] AHFZE D H 5> & rhEGF-2 & 45 Wi 2 0 3 5 & o ik
THE &S 2 W REERIE S 7z,

pag | HHLEF VY Y= AR GG & v 7
o b OBERIEDINS T OREER OB
WA K

F—17—F :SPT, ¥ fbtF vy Y=, ®EFWEEE, Red Com-
plex

[ER] 4561 % H AR ERFMARITBVT, SPT o siE
KBHETTR =Y Y ZEOWI (BOP) 2T 2R VEER T »
M2, EFVEY Y= 2HALYARIY (CPC) % v Tl &t
$5ZET, BOPHERPET S5 2 & 235 L7z, AWFFETIZBOP
KM # Ot & plaque Index (PI) & OBARIZOWTHOI 2175 720
W& k] (D) WRZE 79 A4 V3R imR e, 5~ & a1k, R,
Al OB AL, SEATRERH RS (AL e B 3 RRIRAFZE 015-0532,
UMIN000023851)  (2) xJ %1 SPT o 8 4 4 % ¢ PD6mm DL |,
SPTIEIZ 3[l3A% TBOP + O (3) #BR T L FEIERIL05% ¥ A
TYSP-T AT A HNH—=T N (F4F V), bIREEIKEK, AR
IGH & 4BBITR T v NNOBE WG (1) H I EE D
PDIC X 2 @& (5) BAIZ0, 8MHEICBOP, K& v b AT
TERTV, BREME & Rl 2 WRHERA Y LEHEOEMIL  (6)
FIREE 490 % 38 95 1)

[R5 & 48] FEBIZBWTO0HE—>8H%DRed complex (%) 1%
524—335% L AW Z D =HS, WHEEIX5.06%—>4.4% TH
HAEERED R o T2 FEHEEETIINF I Tannerella forsythia i3k & 7
W% 7R L72A%, Treponema denticola (2 IZRNEAME Do 720 F 72,
FEHBETIEPU A A o 721 T b Red complex 25584 L T BOP 12k
VRN EnD, BOEHEARST v b CilRIRESE S TH CPC
7 BRI R OIGEEIC T sl FcE s EE A bR
720
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pas | WIELISUCHT 570 3 > SO

Wt A

F—T— N W, OB, AFVAVATY v, Zva VR, N
A+ 74 NVA

[Hi] SEHRORO TS THLAFVANVA TS > (CHSH) I3,
CREN O BEERAEAE L, BUSFTARRZRVE LT 5, 51,
CH,SH 1 i ML O MBS itk R0 3 ) 7 HERE AR T 8¢5 2 & h 5,
BB OEALHT- L D EZ 5N TS, WAL L8EKr v b Tid,
BRI E TR AY G L 9 <, CH,SH O FE/E & s MRk o B REIL T
ARED RIS NDWEMEDSDH D EEZ OND, AT, WRBORO
LR W% BiE L, CHSHIBI G DK L A H = X 1§
W4T - 720

(MR 5] 220 —= v 73, HBRERICY > 7L & CHSHKE
WEMAZTIICTIOHMA »F =ML, AMPICHEHERL
CH;SHIBFEDEIC X V1T o720 72, &7 I 7 WS IHI%)
Hlx, RiRIIC A.viscosus, V.parvula, F.nucleatum, P.gingivalis ®
RAEWMAEMZ37CT4HMERL TER L7Z2NL + 7 4 V4 (BF)
FHOWT T o720 A2 ) —= v 7 L7245 CTULE L 7- BF # %%
KEL, ETHEAF = VHERITA v Fax=bML, EASRH
7= CHsSH z #ll 52 L 72,

(B L O%E] 22 —= v ZO%%, 7V a Vs (GCu) 12
5 CHoSH IR BN HIZN 2580 H 1, GCulit A5 ©BF 2 Ui %
ZEITEY, EASN D CHSHIZEHF PR S /ze S 512, GCu
WX BF IS L Oz Ml 32 2 &, 254 = 2 I2HiA LT CH:SH
R EZHET S EIREENT,

[#57] GCu X BB OVER M TN CHSHZMHI TX 2 2 L2 5,
BREIROSICH L CTHRITH % 2 AR S N7z,

P-40 PCR i % 72 8 9% 18 Porphyromonas gingivalis
tRILEEE OB SE

LB

¥ —17 — F : #J8J%, Porphyromonas gingivalis, PCR, %%,
POCT

[H ] R IAE & #471213 Red Complex 2 & X 4L 2 Ml # 7B
HLTBY, Z2OWTY Porphyromonas gingivalis (P.g. W) 38 E
W E OB TR L, TTENOP.g WOKEMA 2 & THIER ) A
JRBWHWREE BB LA L, WAEHREY TP WO Z I
HNCIES 2 TR R, RERMIBATE Ld oz, AETI,
POCT IZ3# L 72 P.g. WtRINEETE % FilJE L, RIS HIZ DWW THRES L7z
(W& ] BRERY » 7, [ A S 17z KBRS R 2 5 b
BRHBEDBRBE1004D SHM LTI —2 2L, 75— 2D Pg.
WA WE L7zo AMILEEE QW EH R IO W TIE, real-time PCR
ETHONZMERREE IR L2, 72, 79— F Y T NIZOonT
IIDNAMIZHE L, MGEEEIT> 720 %3, AWFRIEKRK Mm%
HAKBOD LT L7z GRRF S © H29-E5),

[ & £%8] realtime PCRET Pg WK 2 R 3B, ARSI
BV TZDRH0% D HMEL e s hi, 72, PgWkBEkERY
BEZOWTH RABOF PR SLNIZZ L5, AR HEE O ER T
13 real-time PCRZEH OIS & F LD Z L AR I NIz, 55
X, DNAfLLCWiwT g — 7 2 EERVHRITE L £ % .
[#iaw] AMZEECP g WEBM - #R T2 TER, D bko
FERA S, AMHEEEIZPOCT B T X AW HEMEAVRIR S N7z,



FIBLBANA GRREEMIF v b - 7 FF 2 v 7 OFF
fifi —H = W—

P-41

EiilS

F—7—F KRG, BANA GRS

[HIG] 8695 O R R R AT (253 2 P. gingivalis (Pg), T.
Sforsythensis (Tf), T. denticola (Td) EN-X> A )V-DL-TIVF=
VAT F 5 —¥ (BANAGREEHR) REAET 5. Frld, HoLEE
ZFHAEERFEZFMAREITB T, HBBANA G REES T X »
N (7 FFvr T FTy 2t BPgMlBsR RSBz v 7
V5 BANA GMfEEHR % BIRIECRINTE 2 2 L 2 M Lz, 4l
Fea3ARE Y PEHCT, MR E OREEREEZ T 572, 512,
BEHEOEEY VTV OBANAGREER 2Bl L, AR~ O E
L DBRIZ DV THGEE L 720

[FB & ] 7 FF = v 7 & P, Tf TdBAko> 41 e o> L1RE PRI
KRB 28 % IV C, BANA R BE#G oMl 2 17 5 720 KIS,
WEREE LR EOFEY Y I VhoPg Tf Td27 FFzv 7k
V75 A4 LAPCRIBICTHRINL, REH~OREIIT 2 —HEz
L7z

[# 4% - £42] Pg, Tf TdPUHO A WREOHIERICT FF oy 212X
% BANA G RBEZIE R IIRID ST, REEERO SN h o7z,
WIZ, VT VF A APCREEC K 2EEY ¥ 7o Pg, Tf TdO#K
e BRI R L Ok —HIZ932% TH 7285, 7 FFx v 71Z
L2 EEY 2 7V O BANA S iR & R R L o —
B MU5% EHWEEZR Lz EOHELIY, 7 FFzv 71
Pg, Tf, TdO#HF Y M LTHHTDH S Z LEAUREBE R,

4275 v FEREDFIESR L PEFRIRE L O
WDV T O TE

P-43

A HFE

F—T—=F:AUTT L VEHME AT T2 MEHPREYE, SRER,
IeidRRE, Y5 —2savbo—npLa—F

[Hm] 475 v MAMEDRIERZ MRS 2 & % HIC Y BHT
TA 7TV M EIT - 72544 X Otk OFGM 2 AL L7,

[HE3 X O J:] 20014E1 H 25 2015412 A F Tl2Y B CH#E L7z
4275y VEE2%, S4M4KDA 7T MEFSE (LR %)
WKOWTHELR. £ 7T v MNEHEOBRREE T v 7 2
T2mm P O EIE 2%, 2 PPDAS6mm B - TBOPA + D &
Dk L7z BOPAS+ TPPDAS6mmBAN, WL E 275 x4
V75 v NEPRE S & B L 2. F 72 5AET & Prage control re-
code (LL#EPCR) filie oM S M L7z (FEbiE1%) o

[R5 #52) FMEIRA > 7T v P THAARTA2K (77%),
BHATL24M 124 (107%) Thotze FBILEBW S 424K
t, PCRAED A D - 72 32 KD F-H PCRIHIL234% Tdr o 720 il
PH 95 C 722 V502 A 1, PCRAE D L #AYH - 72438 K D F-¥ PCRAK IF
199% Td - 720 PCRAEDFEHA D - 72, JHPA K32 ARG FE A% T
VA3 K 0 A PCRAEASE A > 72 (p<0.01%)

[#] MBEICTHMALZA ¥ 77> F5AARDA 7T FMEHED
FIEFEDO W T O LR, HMEORERIILA V7T v MEALT
77%, BBHTL07% Th o7z FPEOIAZR L PCRIEICH
EVRONT-Z E00, TEERARENA 75 v MEPAROFEAIC
W5 LT b fetkdvRg Sz, (UAMMER SRR KBFS
3201)
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R E B H oML 7 v Y — 2 K microR-
NA OFEBUENT

P-42

A %%

F—U—F BEMEEE 7YV -4, ¥4 Z7HTRNA

[Am] =2 v v —2AldmicroRNA (miRNA) 7 & OHMIbERE % il i
T 50T 2WAT AMNFWNETH Y, MHHONEERIC X > THi4
DOEBIZEE T 5, X512, =27V Y —A3ERIRINME 2GS 5720,
A B IV AR 72 A5 45 O B AR & kR R & (AgP) o
FREN G5 2 W REME DD 50 ARIFETIE, AgPOmEL MY 2
miRNA DFEx HIOIZ, AgPBHOHRMREME =7 VY — LD
miRNAZH 7127 7 4 )V & OB & F~7z,

[J5:] AgP % FEARHPHIC X > CTIRIFAI (L-AgP, 44) &1L HR (G-AgP,
5%4) WML (HARKERS kGRS 2015), #EwH (H,
3%) LESHEI2%OWMBIREE MG, LT O 247572 (RIF%E
AHmEZ B & KEE © #1706-039) o

1. MR D SRER AL AL (PISA) & Schei 0 B R4 WL I3 2 43 1
L7

2. KMWIMArSTr Y — &L
i L7z,

3. PCR7 L A & HWwCTHAEUS & H O 2B % 86 # O miRNA
FBL Tz,

4. ANOVA/Tukey-Kramer test # i\ CH B (p<0.05) %M~<7z,
[#% %] 1. PISAIZG-AgP & HM DO AAE 273 Y, Schei D45 WIL
FIZL-AgP £ ) G-AgP THEIZE» > 72,
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Concentrated Growth Factor (CGF) utilization on
Periodontal Defect Case Series: A Future Direction
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Keywords: Concentrated growth factor, Periodontal healing, Bone
healing, Gingival recession

Objectives: This case report series were aimed to describes the ap-
plication of Concentrated Growth Factor (CGF) from patient’s own
blood on periodontal intrabony defects and furcation involvements,
and gingival recession.

Materials and methods: This case report describes cases of periodon-
tal intrabony defects and furcation involvements, and gingival reces-
sion. Before the surgical procedures, the patients were given oral hy-
giene instructions and initial cause related periodontal therapy was
conducted. All patients were informed about the treatment proce-
dures, and were required to fill out a consent form and thorough
medical history were taken. Prior to the surgical procedures, patients
underwent oral hygiene instructions and scaling with ultrasonic and
hand instruments to remove any local irritating factors that may
have been responsible for the gingival inflammation at the surgical
wound healing duration. Each of the cases (intrabony defect and fur-
cation involvements, and gingival recession) utilized CGF with stan-
dardized proposed protocol from previous studies.

Results: Based on all these results, it can be said that CGF accelerat-
ed the periodontal and bone healing process and affected the stabili-
zation values positively.

Conclusions: It was observed in our case series that CGF has favour-
able effects on periodontal and bone healing period.
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P-58 3D printed polycaprolactone scaffold mixed with
B-tricalcium phosphate as a bone regenerative ma-

terial in rabbit calvarial defects

Alharthi Waleed

Keywords: Bone regeneration, Biocompatible material, 3D printing,
Polycaprolactone, Beta-tricalcium phosphate

Objectives: The objectives of this study was to assess biocompatibili-
ty and osteogenic efficacy of 3D printed polycaprolactone (PCL) scaf-
fold and evaluate the effectiveness of B-tricalcium phosphate (8-TCP)
addition in PCL scaffold.

Materials and methods: Four circular defects (diameter: 8mm) in
calvarium of New Zealand white rabbits were randomly assigned to
(i) negative control (control), (ii) PCL block (PCL), (iii) PCL mixed
with 10 wt % B-TCP (PCL/B-TCP), and (iv) PCL/B-TCP plus colla-
gen membrane (PCL/B-TCP+M). Animals were euthanized at 2
(n=5) and 8 weeks (2=5). Outcome measures included micro-CT
and histomorphometric analysis.

Results: In micro-CT, PCL/B-TCP+M showed the highest total aug-
mented volume (216.25+25.66mm®) and new bone volume (35.34+
1092mm?®) at 8 weeks, but there was no significant difference among
four groups. Histomorphometrically, PCL (14.93%3.26mm?), PCL/
B-TCP (10.93+1.84mm?), PCL/B-TCP+M (11.59=0.79mm?) showed
the significantly higher total augmented area compared to the con-
trol (6.24=1.71lmm? (P=0.008, 0.016, 0.008 respectively). PCL/
B-TCP+M (2.66+091mm?® showed the highest new bone area, but
not statistically higher than the control (2.63+0.95mm?) (P>0.05).
New bone formation deep inside the scaffold was observed only in
the B-TCP added scaffold.

Conclusions: PCL showed high biocompatibility with great volume
maintenance. Addition of B-TCP to PCL seemed to increase hydro-
philicity and osteoconductivity. Developments in 3D printed PCL ma-
terial using various tissue engineering are expected.

P-60 Evaluation of various prosthetic types in anterior
dental implants

Helen Hyein Kweon

Keywords: Implant prosthetic type, Cement-retained implants, Lat-
eral screw-implants, Alips type, Complications of dental implants
Objectives: The aim of the study was to evaluate complications of
dental implants with various prosthetic type in the anterior region.
Materials and methods: This study included 52 patients in whom 84
implants were placed on the anterior region by one clinician be-
tween August 2009 and December 2016. The prosthesis was applied
at least 4 months after fixture installation (mean loading time 8.5
months). The complications of implants were analyzed. Surgical and
prosthetic features were recorded.

Results: Single type implants were 29 (345%) and splint type im-
plants were 55 (635%). Among them, screw retained implants were
8 (95%), cement-retained implants were 43 (51.2%), and lateral
screw-implants (Alips type) were 32 (38.1%).

The most frequently observed complication was loss of retention in
cement-retained type implants (29.5%). The most common complica-
tion was screw loosening in Alips type implants (56.3%). Peri-im-
plant mucositis was observed most frequently in Alips type (25%).
However, there showed no statistical significance between prosthet-
ic types in Peri-implant mucositis and peri-implantitis (p=0.503).
Conclusions: The cement type prosthesis is recommended in the
anterior dental implants. However, considering esthetics and mainte-
nance, other systems will need to be considered.



P-61 Bone regeneration using DOPA (34-dihydroxyphenyl-
alanine) as bone adhesive with collagen membrane and
block-type DPBM (deproteinized porcine bone mineral)

Inpyo Hong

Keywords: Guided bone regeneration, Bone adhesive, 34-dihydroxy-
phenylalanine

Objectives: (i) To assess biocompatibility of 34-dihydroxyphenylalanine
(DOPA) by testing its adhesiveness and cell cytotoxicity (i) To evalu-
ate effectiveness of DOPA in guided bone regeneration using cross-
linked collagen membrane and block-type deproteinized porcine bone
mineral (DPBM).

Materials and methods: [ vitro study. Peel resistance test and cell cy-
totoxicity test using murine preosteoblast were performed in which cy-
anoacrylate was used to compare the characteristics. /n vivo study. In 9
rabbits, four circular defects (diameter: 8mm) in calvarium was ran-
domly allocated to i) blood clot only (control) ii) membrane only (mem-
brane) iii) DPBM covered with collagen membrane with DOPA
(DOPA) iv) DPBM covered with collagen membrane with cyanoacry-
late (Cyanoacrylate). Animals were sacrificed at 2 weeks (n=4) and 8
weeks (n=5) for micro-CT and histomorphometric analysis.

Results: In vitro, DOPA showed little resistance to peeling load com-
pared to that of cyanoacrylate (0.06%0.04N and 264 +041N, respective-
ly), whereas higher cell viability was shown in the presence of DOPA
(99.69+6.82%) than cyanoacrylate (10.20%0.09%). In micro-CT, both cy-
anoacrylate and DOPA groups showed significantly higher new bone
volume (NBV), 51.43%4.96mm?® and 46.90+4.08mm® respectively, com-
pared to control and membrane groups at 2 weeks (6.68+4.84mm® and
11.00£9.81mm?, respectively). At 8 weeks, the highest NBV was shown
in DOPA group (4329+749mm?®) with having no significant difference
from cyanoacrylate group (4255+9.88mm?). Histomorphometric analy-
sis revealed there was no significant difference in the area of total aug-
mentation among four groups. However in terms of new bone forma-
tion, a significantly higher area was observed for DOPA group at 8
weeks (4.29+1.64mm?, P<0.029). Moreover, bone formation was signifi-
cantly increased from 2 to 8 weeks in DOPA group only (P<0.016).
Conclusions: The in vitro effect of DOPA via application onto collagen
membrane showed high cell viability and iz vivo study revealed pre-
dictable outcome in bone regeneration.

P-63 The root coverage on lower anterior teeth using
the tunnel technique and partial epithelialized con-
nective tissue graft

Kyung Min Kang

Keywords: Root coverage, Tunnel technique, Partial epithelialized
connective tissue graft, Gingival recession, Lower anterior teeth
Objectives: The aim of this study was to assess clinical indices after
root coverage with partial epithelized connective tissue graft only on
a single tooth root exposure of the lower anterior teeth.

Materials and methods: Among 20 patient who received root cover-
age, 3 cases were selected. The recipient site was prepared using
tunnel technique. The partial epithelized connective tissue graft was
harvested from the hard palate in the region of the maxillary premo-
lar to molar area. The graft was gently pulled into the tunnel. Then
the adaptation and fixation of the graft without coronal advancement.
Results: The mean root coverage (MRC) and apico-coronal kerati-
nized tissue width (KTW) was assessed at before surgery and 12
months after surgery. Case I resulted in partial root coverage (MRC:
83.3%) and the apico-coronal KTW was 1lmm before surgery, and
5mm after 12months. Case II resulted in complete root coverage
(MRC: 100%) with apico-coronal KTW of Omm before surgery and
3mm after 12months. Case III also resulted in complete root cover-
age (MRC: 100%) with apico-coronal KTW of 0.5mm before surgery
and 3mm after 12months.

Conclusions: For the treatment of single tooth root exposure on the
lower anterior teeth, root coverage using tunnel technique and par-
tially epithelial connective tissue graft can be alternative of conven-
tional root coverage as it displays advantages in surgical convenience,
and since coronal advancement is unneeded, the mucogingival junc-
tion (MG]) is maintained.

— 139 —

P-62 Ridge Augmentation Using Titanium Mesh and Al-
logenic Bone Graft
Se Jin Sung

Keywords: Ti-mesh, Allogenic bone graft, Edentulous ridges, GBR,
Ridge augmentation

Objectives: This study aims to clinically and radiographically evalu-
ate the results of bone gain in bone defects after GBR using Ti-mesh
and allogenic bone graft to reconstruct edentulous ridges.

Materials and methods: Alveolar reconstruction was performed on a
total of 60 defect areas of 24 patients. For ridge augmentation, mixed
allograft material and PRF were mixed. Horizontal bone gain and
shrinkage rate were evaluated at a distance 2mm (H1), 7mm (H2),
and 12mm (H3) apical from the regenerated alveolar crest. Vertical
bone gain and shrinkage rate were evaluated at the long axis of the
reconstructed alveolar crest (VC) and the area 2mm (VB) buccal
and 2mm (VL) lingual from the axis.

Results: In horizontal defects, average bone gain was 4.97 (£2.01)
mm at HI, 495 (£224) mm at H2, and 1.83 (+2.28) mm at H3.
There were no significant differences in shrinkage rates.

In vertical defects, average bone gain was 752 (+151) mm at VB,
797 (£1.89) mm at VC, and 7.03 (+1.45) mm at VL. There were no
significant differences in shrinkage rates.

In combined defects, horizontal bone gain was 751 (£211) mm at
H1, 6.02(£2.77)mm at H2, and 2.72= (3.16) mm at H3 and vertical
bone gain was 5.73 (£3.04) mm at VC. Vertical shrinkage rate of al-
lografts was statistically lower than horizontal shrinkage rate.
Conclusions: GBR using allograft and Ti-mesh is a predictable proce-
dure in the reconstruction of edentulous ridges. Favorable results
were obtained in both vertical and horizontal ridge augmentation.

P-64 Quantification of dental plaque using quantitative
light-induced fluorescence technology
Hee-Eun Kim

Keywords: Dental plaque, Optical imaging, Red fluorescence, Quan-
titative light-induced fluorescence

Objectives: The aim of this study was to evaluate the applicability of
quantitative light-induced fluorescence (QLF) technology to detect
and quantify dental plaque by comparing with conventional plaque
indices.

Materials and methods: The facial surfaces of 600 sound anterior
teeth of 50 subjects were examined. The subjects received dental
plaque examination using Turesky modified Quigley Hein plaque in-
dex (QHI) and Silness& Lée plaque index (SLI). The fluorescence
images were taken before the plaque examination with QLF-Digital,
and plaque percent index (PPI) was calculated. Correlation between
two existing plaque indices and the PPI of the QLF method was
evaluated. Area under the ROC curve (AUC) analysis and intra- and
inter-examiner reliability tests were performed.

Results: The QLF method showed a moderate correlation with two
existing plaque indices (rho of QHI = 048, SLI = 0.51). This method-
ology fell in the fair category and it had an excellent reliability. The
QLF method also showed possibility to detect heavy plaque with fair
validity.

Conclusions: The QLF method showed excellent reliability, and fair
validity, compared with conventional plaque indices. The QLF tech-
nology has the potential for detecting and quantifying the level of
plaque accumulation objectively and noninvasively.



P-65 The effect of high low-density lipoprotein cholester-
ol levels on gingival inflammation in adults aged 40

years or older

Jun Seon Choi

Keywords: Gingival inflammation, LDL cholesterol, HDL cholester-
ol, Triglyceride

Objectives: The aim of the study was to analyze the effect of hyper-
lipidemia on gingival inflammation.

Materials and methods: This study included 206 participants aged >
40 years. We measured height and weight, and used questionnaires
to survey their oral-health behaviors. To evaluate gingival inflamma-
tion, we assessed the prevalence of gingival bleeding on probing on
six representative teeth. Participants who showed gingival bleeding
in any surface of the teeth, were placed in the gingivitis group and
those with no gingival bleeding, in the healthy group. Low-density li-
poprotein cholesterol (LDL-C), high-density lipoprotein cholesterol
(HDL-C), and triglycerides (TG) were assessed.

Results: The risk of developing gingival inflammation was 2.64 times
higher in smokers than non-smokers (p=0.045) and 2.37 times higher
in participants who brushed their teeth < 2 times than in those who
brushed their teeth > 3 times a day (p=0.039). Moreover, the risk was
higher when the body mass index (p=0.003) and LDL-C levels were
higher (p=0.035).

Conclusions: Our findings indicate that a high LDL-C levels may be
associated with gingival inflammation. Although we could not identi-
fy the predisposing factor between the two variables, it is suggested
that more attention is needed in the area of hyperlipidemia, a major
cause of cardiovascular disease, to lower the risk of gingivitis.
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P-66 BMP7-overexpressing bone marrow-derived mes-
enchymal stem cells contribute to periodontal tis-
sue regeneration in periodontitis of rats

Yang-Hun Jung

Keywords: BMP7, mesenchymal stem cells, periodontitis, Periodon-
tium, regeneration

Objectives: The aim of this study was to investigate whether local in-
jection of BMP7-overexpressing bone marrow-derived mesenchymal
stem cells (BMP7-BMSCs) promotes periodontal tissue regeneration in
ligature-induced periodontitis of rats.

Materials and methods: To induce periodontitis, a 3-0 silk was tied
around the maxillary second molar of rats. Control-BMSCs and
BMP7-BMSCs were injected onto palatal side of maxillary second molar
of rat 4 weeks after ligature. No ligatured and no cell treated rats were
used as negative control. All rats were sacrificed 8 weeks after con-
trol-BMSCs and BMP7-BMSCs injection for further analyses. Periodon-
tal tissue regeneration was examined by histologic, histometric and mi-
crocomputed tomography analyses.

Results: Although level of BMP7 in culture supernatant of BMP7-BM-
SCs was elevated, those characteristics were comparable to control-BM-
SCs. Micro CT findings revealed that percentages of alveolar bone loss
were increased in all of three ligature groups, compared with negative
control. Among ligature groups, percentages of alveolar bone loss were
decreased in BMP7-BMSCs treated group. However, regeneration of ce-
mentum was not clearly detected in all rats by histological analysis.
Conclusions: BMP7-BMSCs promoted alveolar bone regeneration of lig-
ature-induced periodontitis of rats, compared with control-BMSCs and
negative control. Our results suggest that BMP7-BMSCs might enhance
therapeutic potential for periodontal tissue regeneration.
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R&D Project through the Korea Health Industry Development Institute
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rea (grant number: HI17C0450) and the National Research Foundation
of Korea (NRF) grant funded by the Korea government (NRF-2017
RIA6A3A11034402).
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