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IL27id & b IIRE LRI O CXCR3 Y 7 > K gt %
HET 5

P-01

2504 M b

F¥—17— N :IL27, CXCR3Y # ¥ F, & NIRRT

[ARY] IL-271F1L-12 family (2T 294 b A4 > TH Y, sk
B OWPWIER M CZOEAEPMER I NIz, LA LA, 1127
P S AR AL BT B BT B i 13 e S AW R Y%
Vo RAFZETIXIL-27 25 Thl M@ RIS B 59 5 CXCR3 Y 4 > FjE
N EFET LGP EMRT S0 O R HEME (TR146)
&G 21T 72,

[#1#} & 53] TR1461x Mark Herzbergthi-t: (University of Minnesota,
MN, USA) & 0 fith5- LTIV 72b D2 Hv 72, TRI146 D CXCR3 Y #
> F (CXCL9, CXCL10, CXCL11) M4 % ELISAS:IC XY, ¥+
WAEFERER (p38 MAPK, ERK, JNK, STATI, STAT3) ®iftkitz
western blotiEk Z JH WA L7ze 72, L0 Y 7 F VARERKD
CXCR3 "V # ¥ FEAIZHE LTV A2 @Nb 2028 7 F VG
FERHE OB 2 L7z

[ 5 & 28] IL-2713 TR146 /18> CXCR3 U ' > N % i BEAR AR
B9 EEE L 720 TL-27 13 TR146 ® p38 MAPK, ERK, JNK, STAT1
X USSTAT3® ) YWt % i3 L 7z CXCR3 ) & ¥ F D4 13 p38
MAPK, STAT1 3 X IFSTAT3 D FLEHIC & 0 #] S 7z,

[am] S o ofEa X v IL27 3 I LRz CXCR3 Y # > FiE
A% BT 2 X ) R WA AT~ O Thl Al i - 4R %2
L, PHEREAEEI RIS S L Cw 2 FvRg S,

B A RS B0 B TGFBR1 #%3# AMTN #{x 138
HIdBaxHBIC L o> THHIEh 5

P-03

2206 il #T

F—U—FWREEGLE, TAeFY, TRM=VA

[AFZEE W] 7 285> (AMTN) &, RS LEICRET 2 )
ANE NI THY, A EEOWRHESE OB HE I Tw
bo A AZLART, A L MIFC BT, TGFRLIZ & 5 AMTN i fs
FHRHO—MEDORIN%Z R L7z, 4, TGFRLICFHLE S 7z AMTN
HEARTFHBOWPITT R b= AFHEKNTTH 5 Bax G LT 5
ZEEWSRPIT LT

[HrkkB L O] < AsA FR Ml (GELMIN) % TGFBRL THlEk
B X O'Bax#EFEB T T, AMTN mRNA & » %1t % Real-time PCR
THH L, Smad33B X O'Bax DFEJULRIERBTBILE L7z, 7 A
AMTN#ZTF 77U E—F —fHE GOV Y T 2—F—¥a VAT
7 ML C, WBEEEE BT L7, Smad3nE iyl (SBE) &
Smad3 DAL 7 B~ F v RIERRED (ChIP T v & 4) THMELZ.
[# 93 X 0% %] AMTN mRNA &3 TGFRL #li# 24 B i T K12 7%
0, ZFO%EA L7z TGFRLAINL 24 R [ 7% Smad3 7 BT KIZ % D,
A8 IR¢ [ % Bax 13 i K2 7% > 720 Bax #F 6B CGEIME D 7 K b —
¥ AUEFHE S Nz, TGERLAIL & 5 AMTN @t {5 T OGS,
-1651~ -878 ME JL R ITHFAE T 2 INE AN D AFR L, COHBICE TN
% SBE~® Smad3 D5 G201 L7248, Bax O@EFEHIZ LY 20
fiz 5 PE & SBE-Smad3 O A 13 L7z,

[5am] oA LR TGFBL A 7 K b — ¥ ABRIZ AMTN {5+
FEHL VI —#\EImL, oA 12idBax O3EH & Smad3 28
5L Twi,
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P-02 v PRRAE A S 3343 % IL-6 FEBI~ miR-200b
D
2206 N B

¥—7J—F:<¥A4Z7UORNA, 4% —uAf*xr6, IKKP, Zebl, i
VA HE 2 T

[F72 H 19] MicroRNA (miRNA) &, £ Sfy228iko—AH > a—
74 ¥ Z RNAT, EERImRNA O 3K IERIFARI 4 LR 230
il % BEH~O mIRNA OG- %3 572, & bk
HiNE (HGF) T IL-6 # R F-5BUI 63 % miR-200b DB A i3k L 72
[HB L O] K & ERAEMERNE V72 miRNA~ A 207
L A4 OFER, SEH A T miR-200b DFEH AT LS L 720 miR-200b 5851
79 A3 FZHGFIZE A, IL-1B (Ing/ml) %73 TNF-o (10 ng/
ml) T24MEEFIE L, IL-6 & miR-200b DEERY T 5 IKKP, Zebl D
WIEFBIOY Uy Bl 2B LT,

[543 & 8% %] HGF TOIL-6 mRNA & ¥ > /87 s8R, IL-1B
F 721X TNF-o il CTHIm L, miR-200b 0@ FIZEH T L 72 IL-1B
F 7213 TNF-o il # T L 72 TL-6 mRNA & % > /37 3§83, miR-
200b inhibitor 12 & ) ¥ S5 I12HIN L 72. IKKB mRNA & ¥ 827 358
g, IL-1B F 7213 TNF-o Ml CHIM L, miR-200b @ 3 ) 58 BL C ik
4>, miR-200b inhibitor {2 & W #MI L 720 Zebl DE{ET & & ¥ /32
FEBIEIL, IL-1B F 721X TNF-o il 3Tk L, miR-200b D@ EFEH T
5 IR L72e miR-200b1ZIKKB & Zebl DFEBLZ#HI L, E-cadherin
mRNA & % 87 SEHEZ NS 872,

[# 7] HGF TOIL-6 ®J# #1d, miR-200b 12 X % IKKP & Zebl @
FEHRABEAN L THEI SRS,

P-04 I A OVEHMINEIZ K3 T TGF-P Dig

2206 KA KR

F—7—F TGF-B, =FANHFHMIE, 7HRF—T 2

FIUAT =3IV ITRERTAR=% (TGF-P) 1, HOBKIZEDH
LHEE L AEMEENETH D, WO TCGFPICIE3MEHDOT A v
74— (Bl B2, B3) BHELET LA, WTFROF 4 FHEEME L
THEWEN, pHREELR LOREEN T, BA oWk - Ciftk
LEhrZenMmoNTVDS, HAIFXINETIITGEPA< MY v
yAAzaras7—+2 (MMP20) & o TiEMftEhs 2 &%
B S 2 L7,

[H] ~v 20z F A VHEMBZMEH LT (1) TGFBIZ L » THE
BEINDLZFANY VX IEO#ET L (2) TGFBT AV T+ — A
DT R b= AFEFEIOW TR 21T 720

(B e F7E] =9 2D+ AVFHILTSH 5 mHATId %, 10% ™ &
I3k % M 2 72 DMEM/F12 55 1 % JH\ T5%CO. 225 37C o &4 T
THAE L 720 TGF-BL, B2, P3N L7z M2 JEBRHEL L, 10 H IRF
R o720 MNEAS M —F VRNA ZHL, #SiEE L, =+ 2 VE
DEBEAT =V IFAOBET Y= =B RmE )TV L 4
PCRICTHERE L 720 F 72, FARD S FISTH 3 L 22 mHATId IS,
B AN—E &L BREGREEITo 72,

[t 2 & #42) JRUBRM = F 2 VIR OfEF~—h —i
FHRMRT 5 2 DMk o 720 BB 5 OV A 0
BEF~— 7 — D% X TGFB3 DRI & o THRIZFFHHADPMLT L
720 F72, IBERETIEITCRR3DEMICE s T E b —¥ 29% <
BoSNT

(4] TGEBIXT A V7 + — A MR RMICEIZTFRBIZHEL, 7TF
b= ACHEG T AEERTO1IDOTH D I EAVHBIL 720



P-05 Wi Mk o LIF 1%, sclerostin 8 2K F ¢ T
B 2 S %
2206 AN HER

F—U— N B, AzLoxFy, BRI FIRK

[E] 5 oEFEEE T E A LR s s, Txix, (1D
WAL L 72 OPG K3~ 7 2 (OPG-KO) Tiximk Iyt 3
%2k, (2) OPGKOIZBWTHWINZ M5 2 &M b #l] &
HZlRR L7z, A, HHIIEWnt Yy 7 FIVOMERNTTH S
sclerostin Z FEA L, BB AIHIT S 2 LAVRENTWE, KL,
B WIL DL A ML O sclerostin DFEBURT 2 4 L TH I % it
EHD T EEWE LIz 4, sclerostin ®FEH 2 KT S & 2 f45Hl
ek o W% #aE Lz

[ &R (D) k7 v A 2vC, BaiiioR; 2 g b oy
A M A vEEWELZE A, sclerostin FE3L % Wil 3§ 2 W YD
& 5HINT- & L Cleukaemia inhibitory factor (LIF) % R L7, (2)
Sclerostin % #5563l 3" % UMR106 M la 5548 (C LIF 2 &+ % &, WB
312 Tsclerostin O FEHAWIH S ze F72, T ORFRICHAT MO
Kegg B 2RI % &, sclerostin ®FEBAIH & /2o HLLIF AN
PuEZRINs 52 L1280, BrEMioR:E Fig 2 X % sclerostin @
FEBLHI A RIE, &L (3) 128 ® OPGKO D EEF BT
% LIF & sclerostin ® 58 Bl % Sy Jefa i B £ ' qPCR & TGS L 72,
LIFZBI % L <ML, sclerostin ZHUIME T L7z DL EORE X
O, WML K @ LIF A% sclerostin O 5B 2 #il L, &6k 2 Juitk
S5 T ENRMEEI N,

po7 | EMHUEATF % 2 S L IO T LD
Wt
2504 H

F—T—FkRTFF, #HE

Wil JATRIZE Clabk A 2 W HR AT F FA%, 8% R A
LCHEEMNZ 2T B SN Twbd. LA LR s, WEEHRED
TR CRE L 70 5 50 & B 2 2 W BIE 2 W EAVRENTE
O, BUREVEM & EERBEE 2 b DR TF F OB BIEDE
T TARBZETIE, e oKk TF FICHH L, AIZEIE0HEE
i HARE LT, ARBGEARRE, JRIC SR & BIRINANG 2 B8R
W7z

[BAFE Bl ARiFgecid, BREHOKRIERTF FE2MEH LA (3
FA#f7Es © B8 ks HOEZHER LV #S), )T F FohidkiEls
B X OB ISR 3 2 8 % 5 2 72012, MTadsings
Firolze RTZF FTHILH L~y A~ 207 7 — VHEKRAW
264.7 WNB\Z Porphyromonas gingivalis LPS # Mz, #RIEVEY AL b A
A > ORGP % Real-time PCRFNT L 720 72, RANKL & X7
R 23300 L7255 12 C RAW264.7 M 2 3548 L, Al Ml 45Tk BE s R
FOWEEENEZWE LTz BT, 7 AEFHEEFT V2 HWT
NRTF R OREERIU T 280 % MGE L 720 BALB/c, 1280
TYARBOTHE AR ZREER LR X7FFEZ1IA1LE, 7THH
AR L 720 #52E 20 S 1AM B3RS 2 BN L, sl o2k
HEeflE L.

(%55 & £82] ks~ 7F Fid, RAW2647HIIEO J5E B X OB
AN LB R 7 OB EEE 2 A RECHH L7z, 237 A28 v
T, WAERIC X 20 IR L, RTTF OS2 X ) AR
fls sz,

[5m] AW TR L7222k 7 Mg, AR5 % F o etk
DR STz,
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P06 | ENTARYI=UHRATF R L AREERA
Too R, BRI LIS RITT I

2504 (!

FeT— R 7AYo=y, HHREEHE, R

[HRY] JE4E, Bk AR R B SN CTW B EMDIZ 7 4
DOHEIRICHEL, FESELTT ARV 22V 2 H5ATVWS, 747
AUV =Dy SIS T LI E SO TF FIZLD
b AR BESAI (WPDLSCs) OB FMINE~D ML i S s 2
EHRREINTWD, AT, b7 AQY 2= DIr Y U5
WCHIMST BEH 2 b O~ 7F F (SP) AhPDLSCs 4%, il
R AT T B D W TG L 72,

[FFFL J5:] hPDLSCs i, & MR & 0 s siksag L7z A0
JlakigsE OMEITIE, hPDLSCs % 96X 7 L — M2 2.0 X 10'cells/well T
R L, SPZISINL 7= BB IS LT3, 6, 24, 483 L V721
M OEMIEEE SV I THE L, SPORMEEZME L7z
WAL L O MEFTIE, hPDLSCs 2 24787 L — M 1240 x 10cells/
well THEFE L, Je5E L7380 SP 2 7N L 72 20 AL 385 M 12 5 L
T1, 238%ICBT 5 ALPIEN:, 3HBICBTLH VY Y AkERE
MsE L, Alizarin Red 12 & A HV ¥ At 247wy, ELISAE:IC XD
Osteocalcin ® % > 73 7 568l & 2 W E L7,

[ 4 & #52] MG T, SP O IE lug/mL Tt LM 8
ML 72729, lug/mL % Bw#EEE & Lz, Mk Tlx, SPo
WINZ X 0 ALPUEYE, AV A ka5 4, Osteocalcin® ¥ ¥ 78 7 5§
B IA RIS 72,

[i&75] SP & hPDLSCs 3t & MiALRE b 2 et U, o J LAk 24
WIS T & BRI S 7z,

Pos | K/AHIRBIT Shikonin 1= X D & b HBBAESFAITLO
AR I S 1L %

2504 ST

F—U—F:vaz=r, e MERRMEEE, AR, MRsts o
FOVE ¥ —

[HW] 299 FF 2453 FOMTDH 2 MBS PINEIEN L PUREM
A LA EREA HE LTS, BHBOHEICHEITHS &
ENTW5S, EEVEHARIC BV CHR AR O mEIE P &ICK
ST 28, BUETIR E T b Emdogain®, bFGF & & D% <
O PR AR T M N O EN OO HRICH L Cdazitd b &
DG IV R, £ 2 THRAIZERDE S D —>TdH % Shikonin 12
HHL, & MERRMESEME (hGF) ORMBHEIC T T E % M
L7z

(B ¥ & J78:] hGF 3 s MR S 2 A LTl E & ) SRIL
ToBA & ) AARFRE 2 AT W EBRICHEA L 720 hGF 2 5O (0.01
uM, 01uM, 1uM, 10uM, 100uM) o Shikonin % & T 281 CTHy 28
L, BBk, Mg bR, Ml (Boyden Chamber
%, Scratch Assay) \CCEBEBEELX KL LIz, /2, TORMEBPE
@ Shikonin % & &R 28 THE 48 L 72 hGF ® ERK1/2 D) » BRAL D%
1% Western Blot #:12 THET L 720

(K5 2R & #£%2] hGF oMt alhk, Mg by, Wi B
BOWTIuM THEEER L7zo £ 72 MAPKRESH G- L Twb Z &8
o5, 1uM @ Shikonin 1 ERK ¥ 77 F )V % 4 L Bl G O 12 12
L5 LTWwWaAZ EATRIBE NI,

[%53] Shikonin Z R MIT 5 2 X112 X 0 s FHLEL OB E R AL S
5 2 EAIRIEE NIz,



P-09 ZENZ vz PHBifiIC S 2 HLAY 2 42
TATAYT
2206 ML T

F—vU—F Wi, Yo7 v =227 —¥, & bEMER
P

[Hr] e FAmskbis (HLA) BHCEIRACEXHT 5 5% E % 5
72LTwb, HLA-A, B, DRBIZSNT7 0¥ 4 7 RETH LG, LY
¥ry MUOHLANT B Y £ TOH 5 e b—EGR LA
1, HEw s A T & 5, BAE, HLA-A, B, DRBIOT—7%
A DA T T % BN 2 IUE UiPSHINLIZT 5 2 & TR N
7 OWEIED SN TWBD, TD72DIIE R E I & W 2 4
Wr$h, TIT, V74 vH—X2 L7 —¥ (ZFN) &AW
[FE D HLA B — 7 ZAEIZF AR A FE LEPWICHLAN 7B & 1
7R EMIL OV % SRRz,

[ L J7i] GFP 79 A 3 FCEARLZMRL, HLA-A02T—7
A EFFRICOWT S5 L I EFITLAZZEN 75 A3 FREA L7z, T
HLA-A*02-FITC Tl % 6, L, FACS% Hl\v» T HLA-A*02 &
PR 43 % 3 L3RR 48 % 17 - 720 DNA @ HLA-A*020 —# R &
HLA-A®33 19— % A % PCR Tl L5 T-HA % T L 720

[ 45 & 48] FACS%H\WT, ZFENALHLEE I THLA-A* 025 F D%
BLAMCT L7200 W 2 15720 & O 43T O A5 T- By & AT L 724 3,
HLA-A®337 V) )V & Wiz LT, HLA-A*02 7 V) WA IRAY 22 K 2k %
HLA-C, Hu— 7% A L OMFM AR Z ZREZ RO, P kXY, ZFN
WUPERECIZIHLA-A02* T — A A & 8ik L CUIMT L, fR4 Ziltfn s
AHEAENTWZ LR E N,

%] ZFNIZHLA-A T —4 2% 7 V) VEERGICERIITCcE, A
THICIROHLAN 7T & £ 7R TR AR C& 2 fEtkdR s h
72

Jav s FF 79 F FEEROTRE & AR5
fREEICDWT

P-11

3102 Bi K=

F—vU—F:dEaud N+ 755 FEM PEEH, AR
HEREK

BWERBXOHW] Faus ¥+ 75 FFEHE, 7/ 75FF0
fEEIIC X o TR T2 FuF v 5 I h VoGS £
D, HEOE T o FRF T T T A VAR R A WA SMR#E 2 5]
EL L CHW-AREASRERZ oL EZ 6N TWE, L2 L
CHFECTHBHEBADIBHIZOVWTOHEIRIFEA LRV, 22T
Fxid, v V275 FFERO AL SRR BRI ICD
WCEHIiT 2 2 & & HIICARFEEBRZ 175 72,

[FE] A#EosiL, vy iEHko7 V7 I v 2w, JEa
A N 75T FEME —E MRS, ZoRURRE 2 Bk
B CHTREMRT S ETHMiLze FAMKIICTOTS YT vt
4T RISIREEZ 720 PURTEH OFHi & LTS, mutans (9 fh
FRIEHIE 79 AR E. faecalis (WEHRVEARERIMIE : 75 A
FatEERE) P. gingivalis (SFRWIEHIE © 275 A BHEBREMERT) 12
xt U CHRTER 238 2 0% Ji_7z0 B2 oo a4 K
J TG FFE R RS, ZomEEgL, auo—KEiEt
W22 & THMET- 720

[RBLOERE] BRKBBLOTOTA VT v DR, av
PE— LV ERBELTT VT I YOy FIROAD & WOLE DAL % 32
D2 ens, FEaadf FF ) 75FFERICE > THRE 5
NDLZEIRENT, TdEauf ¥ 79 FFBRHREEHNSET
MR T o728, avbe— el Cag = —HrwA L
Tl OBEfEHEZ AT A LR d iz, DEXIEaa s v
)75 F AT O SRR X OMBEERH 2 L £ 2 60
b
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P-10 v PSR HI ok LNGFR/ THY-1 58 B P A S Al
NI REHIEOME 2 b2
2205 EE U

F—7—F b biPSHINE, MRRSERGIE, FSSREHITL

[ERY] ok AR AR SR AR Sk R 3% 2 Fe AR IR & 3 %0 J82k
EMIA I L 72 R AR A e HIR L, ke M iPSHINE2 S
MFEIRBAIB~OFHE % /- L, LNGFR/THY-1 Ifij b P 8 2 A i
ZAERY B 2 XTI L72o LNGFR/THY-1 M B P #6832 Rl 1 &
BoALRE R A5 A MEREHL O L K, fRRAlLoMtE %2
BFE L T 72o AFSETIE LNGFR/THY-1 il By Al et 52 Rt 2> &
FobiEx m AT HMBERO S S22 0H% B E L,

[k & 1] b MPSHINZ 2 7 = 7 IR % F v TR AR
ANFE LSz, FEHROMRLIE 7 o= 4 P A P —FHWT
HANE PR OMRMT 2 FEMi U 7o MINailits, Seredetafihr, Hilaky
JEfE R X O LREMRNT 2 FEH L 72

(s & 48] b b iPSHIIE ISk LNGFR/THY-1 i ki Pk s b
R~ — & —Td 5 CD73, CD105, CD146 R ikt~ —
J—Td 5 CD49d, CD57 %2 %BL L7 72 LNGFR/THY-1 i b
RESEREMII L > = 7 Y RTERIe ~ — 5 — T 5 EGR2, POU3F1 kit
ML 28 IRAE U 720 LNGFR/THY-1 1 B 1 #6838 Bl g 12 & 512
LNGFR/THY-1 85k #E & sabn it o s, s5kmtEiticiti L,
PR LAl 4 ORI~ — 7 — 2w CEBL L 72, byt
oo =— ek & G oMbk B A L7z

[#iaw] LNGFR/THY-1 W B PEARSE AR (X P 3R & > 2 7
VRN OME %A Lz ARWFETIE, LNGFR/THY-1 5 b P #E %
EHIHHET A LT, MO LR RS H SR
R X CEILTE 72,

12 | FotoSan® DA HESAIES & UHUBITRMIZ oW C
2504 wE H

F—7— F  BUROGRIEARL, ARE fRE

[BR] U4E, HEEdk RHIS O L OGRZ W % M A f b - i
SRR, EAMEI IR R LI SN TB Y, EMR
WAZBWTHHEIGH»EA TV S, BAET I S L Tw % FotoSan
630 (FS) 13, WEZHWETHE MVA Ty T —I2, ThzE
FTLWREDORZRGT 52 & CHMMEM L RES LI LA TE
Bo S8 L IGTEEEREAE 2 B L TR v PR HAE N OMIE & iR
EEL T ENPSEIRISHSNIGO TWD, Tk, BN RI%EE
L CFSOA LG RIES X OBRIER IO W CEHliT 2 2 & & L7z,
[# kL& 5] 24 1E FotoSan630 (CMSHLHEE) % vy, SG&szEw
BUE VA Yy TV —r H\wic, ARESREDRHIIL, LPSE 7L
73 (Alb) OFRIZOWTEEAM L7220 LPSIZHHUTF » b 2 Hwv,
FS% — R HEH S LPS R S B h % dfili L7z, $72AlbD
SIRBEDFEMZI1E, 2mg/ml Alb KW FS % — & M /R < a5k
B LCHIRL, WRIKBZITo 70 £ 28EERICOWTIZMEIC
FSEMEHSE, au=—¥%h2 > b LaHli L7z,

[ B & 0% 5] FSI34 0 OFEETIZLPS D0F % B0 % b 7o
FLBEARBOME, v ha— L ERKLT, kBIiBoNY Figo
WA %G8, AIDIEFSICE > THREI NG Z LA RSNz, F72FS
ZEM S CHIHES 2T o2/ E, avbe— v ekigLCan
S—HHEA L, RN EAT A2 LA RENz, X ) FSIE,
WHEH 2% 5 L £ 2 5N 5D, LPSONRIEIZ A5 720 Alb D45
AR L7z L2 O HREOGRIED D 5 Z LAVRENTZ,



P-13 KR IREE N CTin vitro BB I NI BESE~ 7 1
77— T QWA HIRANOIE

2206 WP A

F—vU—F i fiRkfEvruy r -, HIEREHR

I, P~ 707 7 —YiE, M2v 207 7 —2 (M2MO)
< =B —=®OCD206 RPIAENET A A A Y DIL-107% & % 5681 Lk
PG < T, SR BT 2 HIREEANOISHZ AR & % 2
5B, Fxldtd-Tomato b T Y AV 2= 7= ZADFHiO KN
BETICBWT, mEkHR~—7—ktt (Lineage-positive/Lin+) il
BRANIL 25 B 35 R MR (MSC) & oM EAEMIC X ) WA S 1,
EHIZM2MOIZHLFEEINL Z L2 RWIE L, $F0AH=
AL %FFENCHET 5 &, MSCIZHE DA - 553 % M-CSFIZ &
D K5 LO pre-M2-MO ORF AR S &5 & & HIZ, preM2-Md &
DOHNEEEFE T b B cell-to-cell HEAEHIZ X Y M2-Me @ population
ZN S 72, F /2845 K T an inhibitor for intercellular adhesion
molecule (ICAM)-1 @ receptor @ 3R 1 FH 2 #1 1 Lin+ il 8 © CD206
SEH % PR FEARAE IR A S & 7275, VCAM-1 receptor O 34K [ fiL
HNIHBE L eh o722 b, MlEMEERE 1ZIZICAM-1 receptor TH
% pre-M2-M® I~ D LFA-1 & MSC @O ICAM-1 & O 75 HM2-M® O
SALICBS L CTWa 2 EdRE Sz, Db Xy, KERRETICE
5, itk Lin+ MERMNL & MSC % & t45 B JE 5528 %13 M2-
MO DR E LTHEHATHY, TORTHONE KEDOM2-MD %,
BRI VSR & B SE MR B O W IHE LT C & B RUCTERIRINIC
BAlifEASH % o

P-15 BB R T E 70 7w b HoRE B SR A2 K
Fo- hI 72 a—NVOHE

2504 B AR

FoU—Fio b7 za—), SHEEERMNE, BERE

[H] BALZ b L 23R B L D% OFBICHE L, i
OIFREFID —HEHS TOLHBILATHHE Y I VEFETRD
AFHEATE <, BE T HBLORE R MR 2 & ofk 4 2R E3
FEICHE LTwbo- ba 7z a—VIZHEH L. AFEOHNIZo-
P 7 za— VAT IBERIGE TV T v N SRS B I R (GK-
BMMCs) CRIFTHEARFITHZLETH 5D,

[bp & D] o b a7z o— VAR ZH (1L.0pM), 1EHFE (10
uM), EFEHE (100uM) 38 X ORIEEE (OuM) O 4B IS L 72340
ey CREREM, WINNRE, WML KEOEAR, KEMTA NAA v
DIFEBL, ERK ¥ 7 F VO3B, 4 % 5 —EDpERIZOWTHE L7,
[ e #4)] o- b 27 20— )IZ & - TGK-BMMCs O #5if % fig 1
B, WEBCHEBILKRIARICHCEEREZR L., REZEETO
HEEAL KR OFEA G R L AR TH > 72 IEFHETIE, ILIP
mRNA, TNF-o mRNA O3 % Hh S &7:75, IL-6 mRNA D EH
B L o 7225, ERK ¥ 7 F VoiGHAb 2 2o, kwh v 5 —
ERAERZR L2, U EDZ &5, GK-BMMCs D HUEEAL/EH 3%t
LCIRiED - b a7 20— WS TH 5 L AURIE S iz,

— 127 —

P14 ~ru77—YVBELICBT L 7 a— RAEEORE

2204 Tk S

Fog—Fixruzy—Y, BEE SIEEE

[H Y] BERIG T, SOt OBIERL A AR ORILZ 320 5 A5, ZD
FHERIRIBER I~ 707 7 =V OBGANEH SN Twb, v 71
77 =VIEMLIR M2 EMHEN L ARE L L, Zh 2 hlRkR S
A YA VB OFE, BEEHMROISHE R HE T ORI
bbb, 7077 =Y OMIERERBOMNE, 25 K) vy 7K
O — LSRR T 2 R RE D B & 8 7 IGO0 B hs b L E 2
S5Nb, FhHFTAZ~ 7O 77— OM/M2EEALIZHIBAL 7V
O — AN AT B R RN,

[J7E:] ~v 2Adik~2r 07 7 — UMbk Raw 264750 %, %8
OV a— 25 E LT, 45g/LB L lg/ Ly Vva—2A&4&d
Kb CRIZE L 720 MI/M2AO5EIZIL4A B X O LPSIC & » Tkl
L, RT-PCRi%ICT Argl, NOS2#fnTOFH FH iRk L L THE
L7z =AU F—MREHcb 28N Y 7> VoG i, vx
2 r7ay MEZIYDEZ Y — 1L

[ 436 X 0% 4] Raw 2647MLICB VT, K7V a—ARFET T
W7V a— ZAREET & AR TILAME O Arg-1 8B LA L,
LPSHIHZONOS2HHHEAME T L TB Y, M2 b~ OiFE )
ENTViz, FARZ L a— ABET Tt bd 5 AMPK %, AICAR
2 & o THIBEMALT 2 & M2~ O FHE & L 72,

[sam] AEERIE, MEJRFTO 27V 3 — ZEIEIX AMPK # /- LC~ 7
077 — YOI ET S 2 L BRI L, HEREEE O R R
12 AMPK %51 & 3 2 306 H o n jEvE 2 R S ¥ %,

P-16 I HEREAL EEW) & Porphyromonas gingivalis H ¥ LPS
DFHET D A L O & T IS B O MR

2504 Bl R

F—7— F o BERRBE R 25, & bEA AR, A 2a T LA
fEHT

(RG] B bR s 1 3 i ) 4 C 1 ok J Lk © D BB ) (AGE)
LRI X ) RIERCHARAEMGE L, WS EEALT 238055 5.
—7Ji, AGED# KW FRAMILICx§ 2B o TG4 7% <
& TR ERI T B SR ) R ZHE (LPS) & oM EAERIZ O W TIdR
TERWZR 05 A o ARWFGE T, BEDR I B 1 ] 2 0 B3 % 9 LI
TSR AL O AR TR B 2 B BB D W CHERE Y L ST %
fiolzo

(MrEbE J5i] v PR BRI (OBA-OMIN, KEKZAS Il
BEity) #Hv, AGEX® P. gingivalis HkLPS (PgLPS) %Mz
THEEL, WECHEVRNAZMM L, 20%, DNAYA 707 L
A FASTRIZTIILL AV & RRIIRNT L 720 B EASZO S
12— EHOBZETFIZOVWTIZY 7V ¥ £ APCRICTHIALLOM R %
fTo720

R L BE] v A4 207 LA I O&E, BSA LIt L TAGEIZ
&0 L6ME L. LIS BN L 7 (5 T 1358 % T ¢, S100A8, CXCR4,
SAA2 7% ESHEB K T O BIMATRS biv/z. —F, L6fEL Ligd
L72b DIX298(EF Th o7z £72, AGE & PgLPS D ILAE T TId,
S100A8, SI00A9, SAA2, IL-6, CCL2 7% £ D#{EF 2B VT 2R L Eo
BMARD SNz TNHOBIMEY 7V 4 APCRICK D RS
n7ze —7, 16D ERA L7220 D3 68ETFTH o720 Lok
B2 5, AGEXRPLPSIZHIA FEMIMIC BT, HRGRIES SIS
RS 2 (5T 70 SRS L, BRI BE 0 8 45 095 g <2 A ARB) 1
I B G 2 5 AR S iz,



P17 Porphyromonas gingivalis @ 53U/ L T IE o 1K
B EGZS
2203 WL EAH T

F—T—FR IRV TAOEFRAI Y INY X, AN, TP 4
M
Wit & HW) Porphyromonas gingivalis (Pg) % PRI &S S 272
X7 ADNETIE PeHkO DNADKIL &SI, 1 YA ¥ 7F R
F)a—=rrERPIH SRS ERZ WS L, L L, Pg®
ZOWHEKTHED L) IHIBICEET 2203 AHTDH 5, Sl
PgD53w/IMa (outer membrane vesicle, OMV) 2 H L, OMV A%
IR B4 2 B 12 S35 B D W TR L7z,

[Ji#:] Pg ATCC33277 DI Z#Hikk (SNAP-Pg) O¥izE L L b,
FEHERER Y v —REZ W TOMV 24 L72c OMV Ok 712K O
LPSTEMAZWE L, E&E5H (Nano LC-MS/MS) %475 72c OMV
%t b FBESE BRI R HepG2 1l L, £ ¥ A Y A5FET 5
Akt/GSK-3p V) ¥ BIL~D52% % Western Blotting (WB) T##T L 72
E. coli Xix PgtHRLPSTMEE D ) ¥ AL~ OEH %, OMV iRk
DFER LB L 720 OMVIND Y ¥ V754 » % WBTHI L, &M%
Wi L7z

[ & % %] SNAP-PgRi3E L% & 1, AR 100nm T — HEH
&2 SO OMV 2l &7z OMVIZLPSIEYE %A L, HepG2iZh
FHA4 v 2) 7 FVEREI Lz E. coli ¥ 7213 Pe R LPS 1X 1
VAN VYT FNITEEER 52 otz eSS OMVIZY v
VAL R, FImAZ &L I EAURENTz, FEREICOMVIEY ¥ Ux
A VEAREGEAL, YV Vit EA L Tn, OMVIEY »
IRA v EO PgWHSRDORRE N T & & A, FIROBEH I8
% W REMEAVRIZ S 7z,

Lol 7 & DN TEBYIR N B2 B S )5 % P, gingivalis
Hi3k LPS 522

P-19

2402 A fRER

F—7— F o REIRNEE NG, KHRETEY A A >, LPS

[B] uRB e EOBRICET 2 MG A SN, L )12k,
LT, B R U T 25 U P TIA T o 56 B IR 1A B2 Ml L 5o & 5 2 % W]
FEMEDRIZBIN T WD, €2 CTHAE, BIEHRERIE P. gingivalis H
EOLPS (BUF, P. g LPS) 75, (LlICH 2 258D W TGS L7,
[WrkLE J5i5] e MEBIRPIEZ AR (BLF, HCAECs; human coronary
artery endothelial cells) 7 & ONIZBALB/c~ ™ 2% LTP. g LPS
W% 5 2, R RIEMET A b 4 V{5 T % real-time RT-PCR
AT THSE L7z 2 LT, St fEfiie o8 % FACS T L 72,
[ & %%2] HCAECs D &IiEtEY 4 b7 4 VBl T OB, P g
LPSHIHL6 - 24 WE B A RERMKAF RS L 720 RIS, =7 ALED
FIEWET A M A Y #EETFORBIE, P g LPS#5-1 - 3IEM%ICa
Yhu— VL THBEICHIML 2. T0%, P g LPSH#5 481
MBI E OB EICWDT 5 L & BT, il ke (CD11b
+ Gr-1 + B #ifiE) oG HmL 7.

(b)) SR A 1, SR B IR A B M 35 & OV 421k o 989 %
B L7z, 2 L O RHeREEMIIE, oKL EHLICEES T 5
WREEDE 2 BTz,

— 128 —

g | R X BN A 2 = A L (2)
—P. gingivalis \ PAFRIEH L i %5 L > BR# 0 il
2402 MBS % et S % —
R RhEE
F—7— F o RREEVENG 58, SRR & A S, MR L Ty —, P
gingivalis

[H] A AR R DR & 7 B 2 &, [IEr THZ DY
FilcH#MCTH LI s, MO BHE Z I ERESIC X 2 D1
FHATHON T D FEICEEE R EAEE TR % & A 720E
R W IRIE % B3 S A A% <, BRI RO TEIE Y X 7 25
Vo LArL, EHEMIE 2SO & 5 i DTS- LTW 5 Db,
EBMEKO L TOERRMIEARHOETETH L, TOHEHL
W2 572018, MiRBHEME (l&ERES) oL 7y —& LTk
L T\ % Platelet-activating factor receptor (PAFR) 27 H L%
T2

(K9] P. gingivalis (P.g) Oi3 L3 i R MG 2 050 U 725
mRNA & #HH LNV CTPAFREHAMM L 720 22D PAFR 70 E—
Y — % IO TZIRT OFE R, P.gld#nG L NV CPAFRIEHAZFHE L 72,
F 72, PgWIBC X Y B RIKE OMIB~OME RN 5 2 &, %
DSPAFRBHEAICHHI SN D 2 L 2872, 3512, PAFRZEHKL D
B ONBMRENIIE Y > V84 P RIBP gtk TIRRO O W &
R L7z,

(#%] P.gldPAFROZBL% FE, Wi fBIHARN 025 - &z i’
HT B L THRDIIEICH Do TWAB I EAVRBE N, F72, £
DORRINEY ¥ I3 UGS %0 EBRICPAFR KOY 7 AT
EMEIC X BT T B 2 &, g B % TIZPAFREBIATT
HELTVRD I LA ENT WD, TR (S0 R0 5 2SR S 2
SIL-8RIL-6 % #FHET 2 L ML TEBY (OHHFER), Rl

RITERF O % 5T LNV CIRHTE 2842 %,

Aggregatibacter actinomycetemcomitans\Z X % i &
MLRRBEE A 71 = X 5 DFERT

P-20

2504 Hi 15

F—17— N 1 Aggregatibacter actinomycetemcomitans, 14 3 M ¥
v, Wk, TR —¥

[Br] 8 KBE MR TIX, IFhERkT 5 2 & — Bl LA $
HEMHEEINT VDL, LALEDYS, HERICBWTARBEIFHES
NBEAN=ZZLN, BLXOZOEHEIAWTH S, AR TIE, Aad
AT MY K DR ERDSHINE L T T Ay — st L, &
WO H AR ORI & T 5 L OISR T, 21T o 72
(BHEFE J5E] & b ohpy LB, s ARSI 3 X OYUF R ERIC A
HK1651 ¥Rk DT A 3 b ¥ 3 % #HEEE (0.05~1ug/mL) TEN
L., LDHEIZ X 2 Ml &2~ $72, s/ a b2 V&R
U720 ek SR LA RL, =9 A% —EiftEa e L7z,
WIS, BN M B X OV A RRHEE I Bk 5 A & — ¥R &
HiEE (10~100mU/mL) CTHRML, MTTiRBR%E1T- 720

e 28] uf abFy2id, lpg/mLicBWT b A LR
B L O ARHEF A LR B 2 R & b ol —J, |
43 MF 2 12005ug/mL BTl ERISR LRI Sk %2 7R L
Too SIEHOEYARIZ XY, MIRIE L 22U hERA S T 5 X ¥ — BRI
THIEDPBIEEINIZ, EHIC, HhEkTI 25 —¥id, 20mU/mL
VLTl RN B & OV PRI RHE R ek U -CAt s e 4 ) % 7R
L7z

[#55] Aadu 4 a ¥ 03, A MRS X OV A BHESE M
Moz BHEmE L 2w, LA L, FPERICIZMIFIEZ FE L, =52 7 —
CERRHNSELZEPHLNE RS2, TLTC, WKL A Y —
VIR 2 5 L, BRI O LIS B 53 A T Rt ARIE S
720



P21 RYTZ VIS N Y ADin vitroWERH NS4
T A4V AETF VAT B AR

2203 JIAE B34

F——F:
R
[HR)] SRR E 2 5808 E, %50 LI & B % TR
L, #Misb=r0 22 (EPS) %MEMLAENS/NL 47 404 (BF)
ERMLTW2D, EPSIE, 7V 25D/ A 4~ LG LT
XV REAHEE D2 EPHMONTBY, REWICHIKIL L Tl A
b WAIZT T v ¥y X BREDVHEETH 2 LIS, #iz
RBFORYICH b 7:0, BEOMALZIHIL, BHIHETRER
RO L ENHARTO—FBEE LTRSS, 22T,
BE ORI % HI&3 7200, BV A4 4 2 (Ca2) TR LTF L —
MIREETLRY 727 Y VENa (PA) I2EHL, BFEFLVZH
W BRI AT L7z,

Bk 58] 7a Tt — AT b & TS & T BRI A Y
WEED CaZ, U VA 4 ¥ R OTPA KT GRALEEEIZAR) ZiRinL
ATIRE (A.viscosus, V.parvula, F.nucleatum, P.gingivalis) % 37C,
B H MBI AT 5 2 L CHIMMERNZ 5L BF42 7L — + LIk
K S t%, BFH O Ca® i JE L O BF 4 BU o # 1 (OD550) % il
E L7z,

[ R & E52] PA OTRNEEMRAENIZBE H o Ca® IED KA T 5 2
EERMR LD, PAVRAELORTOC* 2% — L, BF
OFALZMHIL T2 LR L7z, 512, KO TROPAICHE R
BE BRIz R A2 AT 22 L2 Rl L 72,

[#EaR] AfEH L D, PAICIZBE OWALEIHRIRI RSN 2, BE KB
TR EET AL EDBHO N E -T2,

NAF T4 VA, MBS~ b2 A, R) 77 ) VRS

pog | HEREKTFARARANLT v IR S B
C BRI S0
2504 il

i

=]

F—U—F:HEHKZX A, Ty MEBRERZE, SR

[B] Bz F 2%, HE, B9 ik, LM% 8%, WS
BEAEZE, R, RMZOIREDASED S HIH L 72805 <, ON%k
HOTNRHA, RERICHRE - ESDH L L ENTWD, L2l
JAGAHK T ZRREDFEM,  AE RS AN OB S TRV,
ARIFFETIREHEET VT v b HWT, HHBKT* AEE EA O
FEEWIH R A % eat L7z

ML ] H&BkoF ARARANIY v A & — Aot X 0 et
%2\ 2o 83 Wistar RHEMES v b 2 HW, % LEBN 2 S HiE
fl T F ARG A & R OPES (60me/kg) L - BUHIRIHe S BE, gk
W H A BH) & ARG L 7 A G & IR GRS e Ty b
O LEANE2MAEZ F A4 0 YR TRHRELTHINICHEE 22 a5 L
%, %20 H HICREMER 2 SR, JERSER 7% 2 F 8 % ot BRI
L LT A 7 a CTRN 247\ 3B TR E TN L NV & i L 72,
Fhvw A~ s a7 7 — VM Raw264.7 % T, BE AL
WSR3 5 AREA (001~1mg/ml) DB EME L7z,

[ & Z82] <~ 4 7 0 CTMAT ORGSR, WA 58 & ARG
JEHe 5-BE & LT 30~40 % 0 B A WX o FIE AS iR e S iz
(P<0.01)s L7 UBAITI 58 & WA 5B OMICAEE T 20>
720 F72Raw264.7 Tid, 0.05mg/mlbl kiR TRANKL FHEME (50
ng/ml) OWAEHILEAA FICHHI SNz, D EofiRELy, HE
R F AMARAIEDRET VS v MZBWT, B~
P S 2 LS X o T, FEBRE 2O G A SIS 2 &
IR SNz,

— 129 —

p-22 A 7, WAL, RO Y 8T T 7
ANVDIEE : XY 7y 287 B OHEIZONT
ANEH B

2206

F—T—F XY 2V, AR, W, CHESNE, ku b
VAT )V

[H] <Y 20, BERRO 2 28 2 BAKTNICRST 2 2 & T
R E NI T D Do TR LRI ORE@ < —FT, MK
IEDORYGE 5%, EOMERLEEICEIAM 2T HE I N TW5,
KFZETIE, Fl—DORBER A S~ 7))V, GCF, MEEZRNL, =
FDY NI NS — R T 5 2 LTINS OORERK G D5
LRV ZNVOHKEWLNCTHIEEZHBE L,

(6% - HiE] EERA4%O~RY 2V, GCF, H FIRMER, RAm
W 2 PRI L, 2 AR 2 w2 BT (TRAQEE) T
5 VN7 F ORRER & BIRHT % 4T 5 720 SDS-PAGEIZ X > TNV F
Ny =V ERIEL, HESMFECIoTy Y2 HEFAE L, Y x
2y r7ay MERHWTERH o727 7 il Lz,

[ - %58 iTRAQE: 2 V72 ERGHHEIC X WV SRR % 5
YONTENELFAM SN, RY 7V, GCF, WEEOMBNZ =D 5
LD oTze N 7N EMREIAFIET HBES v XV TH DY
AFFrSto-TIT—XIE HEMBIO®Y2AY 70y T
b GCF IR SN §, iITRAQEDHFAELTH A 572, Tt
FIUAT72) IR ZVEGCFIZOARD NIz, IOV
FF I —FiF, TRTOY Y TIWIHELEL72D5 GCFIHRIZS <
GEniz,

[isai] <) 27 VISR TH 5 & —RICE 2 STV 2R, MR
BLOGCFICHRT 25 v 87 BB ICHENTVL I LENHS
MR o T2,

poa | 7 N OSBRI R AR B B L —
P 1 7 — R 7 AL R O R A
2504 it AL

F—T—F AR, L—%— Ny 7T —mEaHg, RN
JE%, BAII%, BhYILER

[Br] BHEEOERNERLTTVIE, EEIOFBEATEICLD
FEPFHEINTODY, wERERAOM/MESR L OBIfRIZIZE A
CHE STV v, AIFZEO BN, A EIcX a7
F v b OFEBRIEE A MR T T Y L —F—Fy 7
T —mHEHIEIC X VEHliT A5 2 L TH S,

[J5:] ARFEE, FEERIEEELZERST 5720, 8GN Wistar
7 v b FFAMGE IR 2 R L7 L oRLE T v b
DX BT TERM L7z OFRAOMEE %, K4, k%
3048, 1, 3, 7, 14, 21, 28 HCHISE L7zo MR OMITICIE, T4
D FCIE LT v PR (ERHBE  2014-004789) 123k
PRl L —%— ¥ v 7 I —Miat 2 285 L Tiro 7z, 72, MRS
AL D9 BRI 8152 2 uCT AT b 17 - 72

[R5 5] R ARBE O M A MR, BRI S TR 2572 307 T8 % A
BASWINL 7225, SHETHTIRSEICARICSIHAT 52 LA 5N
Hotze TOHRDIMGLRE S WA Z R LAY, ARATRDLbNL
Motz —H, KELEBEMRICBWT, HEBIH»S528HTIE,
OIS & SAEEMIE R, MR R 5h, THH T
LWETH o7z T, EBEOWMT R, HE%3H2528HIC
2 TR BB IREREICHD L, Z0HPFII3HETHOM TR
LREDPoT,

[#am] AEEREIEIC X D EBRWE R L2 ER TS &, MEREHICH
W OMLFERIEIN L7245, 2013 H DRI HE 12 IR 3 % A%
AOLNT2, NS EHAIMFROZILI, FEHLELRIT S X O
I E FIFEO R VFERTH - 720



BT EAREEGH LT /N Faxd 784
b —2F =% ¥ scaffold D B 3§

P-25

2207 RE K—

FoU— N EETFEA VVBANYTA, FIvTFY N —
[B9] 25 —% v %3 & L7 scaffold | BMP-2 5 Bl (7135 A A
a4, BMP-2 DGR J O ALPIGE 2 A L4, MRk
Mead L7z

(bR E k] Mo o — 7 e M e LTng Fads 78y
A b—a5—7 HE4K (LUFnHAC) AL, 4UGH ofisH» >
EDCH#, 7AINE VBN ZER Lz 37 —7 2 DAD
scaffold & LTTF V¥ —3I A ZfH L7z, %72, BMP-2/Plasmid %
G- L) YAV Y LF R T35 AR (BLF CaP) 150,
% Scaffold (2 Z 210, 5, 10, 25 K O°60ul # Fefr L, RN FE5HE
BUEH L7zo 72, a3 ¥ bua— Vs L Cscaffold 12 BMP-2 A % &
% &7z scaffold/solution #E & % L7z 7 v M EHETIZERZENR
AL, 4,7 14, 21, 28 H#IZJER L BMP-2 O L O ALP i %
HALS Y, ARSI L 72

[ 4 & Z 48] nHACHE 3BT, nHAC/solution # ® BMP2 D&
i L OV ALP TG, scaffold D 73 I ARV IRA L7201kt L, CaP %
GHLEBRTIEIMER L2 — T VY — 3 ABTOBMP2 D%
o & B O BIRIE, WiEE & b scaffold O 73 12 A WIRBCE XK
AL, ALPHH: D FBkOMBH 2R L7z

[#aw] CaP ifs T3 AH 2 &4 L 72 nHAC BHZ BMP-2 % &2 X872
BEE i L CHEICEMBBMP2 2RS¥/, $72, CaPMfsT
S AH A & O BMP-2 DTN I BEE & 72 5 scaffold IKEET B 2 &
BHSE o7,

R S PRATANT 12 33 ) 2 WRDUYE SE B IE % JTT > 72 Open
Membrane Technique (2 -3 2 ZL0E kT
B

pP-27

2799 H—88

¥ —17— F : Open Membrane Technique, BitlsEEEAEAMT, AKX
PRI, BTG

[HW] 175 v M L ORIBRIRONLE & LTTbN 5k
FESEORAAAT 2B VT, JE4E, Open Membrane Technique & FHEIL 5,
TREEE A REE U 7B 2 3 L P B 2 i slas i v &
n, BRI REEPEONL 2 L HE S Twb, Open
Membrane Technique (2%, AR REEI/NSI VW &, FR4 2
PRI 2R3 2 25, WE O MERE 2 v 7235 5 O B3 % 3
BEMAMETIZEZIFEAE SN TV ARV, AFFEO BN, BIRGE
T BT, WU JER % v 72 Open Membrane Technique
ARASE O BMG AR KT THEE, Ty MRV ERICLY
Wit$5ZETH 5,

[Hrb & J5ik] EBREIICIE, 5EO Wistar 2T v M & v, 4
ko, REANSE—FEEkE L, WREe BB L%, KiE
WICBE Y 87 VHBRE I ATV (BioOss®) ZHAL, 74 Hik
a7 =4 VI (Bio-Gide®) %% L7zo M@ R AR CHSE L %
WHEREERTEE L, MBIL72 0% MIEBEE Lze 2L T, W3
H, 5H, BXO7HICAIBORMBREZ BEBIZIC X 0 3 L7z
[R5 R] Wit EOMBIEIZ TR TOMKTHE SN2 > 72,
FERIEB L O IR L D12, SHEB X U7 HEORIHBIL AR I8
BENTW, EBRIEOTHTIE, HBICHMATAR SN0, HERE
R RO BMBE OB ATED STz, Tz, FEEREIIRE
JEB U CALRIETR AR & < 7 2 2B S iz,

— 130 —

P-26 WKEET X5 A MRANTHE AT RA FI=a—
VORIFE  ~WRIR - 5 E R O FBALEFAli~
3103 W

F—T— F W, REBTSYA N, AT T2, BER E
[Hm] Fexid, EERGTOWBESTHHRET 8% 4 b EFBL
FROYERCIRKEE T 287 4 b (FA FF VA 75 =a2—), CO;AP)
WL, 1 77 v MEME SRS CESTTRER A TG E L
TR L7z, 4l REFESOWIL - i Eifkicon 2oy s
K OB & HI > CRMll L 7245 R &2 il 5 %

[J5d:] BARAGE Y 3 FRBRE KEEH (95 x 8mm) BL UL -7
WVROFA T HEATHN P, PAOPEESSRRIC COsAp IR L 720 ™
FERBTIE2, 4, 12, 2638, 24EH%, € — 7V RIKEIL12, 26
39, 52 EBOIEWIREEAR 2 R L, MATERAL O REIRFZEAL % 5] L 72
B sRERIZ AAALACFRE R TITY, BB RE R OKEZ 1S
THEML 720

[ J & £ 82] 73 FRG KT B X O — 7OV KRG R O
AL BT COsAp BALITRERFINIS/N S K2 D, Z T BB
PRICHTAEEDM SN T LT BIEE S, FmEME b 26
EBICIE, R LR OFIFETHH LR SN FICEHbNRT
Wizo TOT EIE, COAp DSEBALICAK S, MR I TR I
& FUILE AN & 2 BB R 5720, T2
BOLHRHIKL LR HFEBRTEIMBTHLILERELT
W5,

[l HA4 T v R FoZa—iE, BOVETY ¥ 7RI -
FEBEENIZHLHETH L,

p-28 QCM % JH\ 7=/ 51l & 2 7 2 D[

3101 S RFRR

F—7—F :MiEER, QCM, Protein A

[H ] MH % Mo ER T 52 L2 HNE LT, KEIRE)
T4 7unNg A (QCM) #= v 7zillgid: 2 et Lz,

[k J73:] QCM T4 >~ & >4 — |2 Protein A48 % 240 2T
# EE720 Protein A DRIFIWAGRE DY ER, T OMWETHASE
7zProtein A FIZE. coli iR IR EEZAL S & TG S8, S fIas i
JEr g Ll SNOOMHEIT-72QCMF ¥ v & V¥ —"TE. coli
SRR & 2 R B & R IR SIS AE L7z E. colifd 7
WX BB, E coli RGN THESELT & KT D5
JERCET M E T DR L 720

E. colit v ¥ — L FAKDERET, F% ¥ K Protein A 2 W75 4,
Z? Protein AZHUA. actinomycetemcomitans (A. a) Piik%E kG S
TTA at =% ER L7z A a8 X 5 BB 2 i
BERANME e L7z

[$5 92 #42] E. colit v H—% M7z QCMMEDFEEA S, 10~
108 CFU/mL D #iPHTE. coli DM EEL Z LN TE 2, T 72,
U DR E TIZPUARLIE L 727 4 A 7 ORI AH BT L
oo INHOEERD S, QCM & v —ZHIR 2353 5 2 & TQCM
DB HEALPR L LR ENT, T2, Aatr =%z
QCME DRSS, 10°~10° CFU/mL O THE# %2 H2 2 &
ANTEIZ,

[#&w] Protein A%/ L CHIH Ok %A S €72QCM & v —%
R L 720 10°~10° CFU/mL O#iPATE. coli B X U A. a DRRRAREAS
Hohiz,



pog | FHEBANAGREEEMILE Y b+ 7 KTz v 2 QR

3101 HIF s

F—J—F: Ly Favy7Ly A NXUYIALVDLTLFEZL
RTFH—¥

[E] s OMRREAEST I BAS-§ % P. gingivalis (Pg), T. for-
sythensis (Tf), T. denticola (Td) &L vy Far 7L v 7 X LIFEN,
N-RXY YA WVDL-TVEFZNARTF ¥ —¥ (BANAGEEESE) %0
AT %, B BANAGREERMILF Y M (T FFzv 2 i 7Ty
74L) AR R A BT, WiRICTRETE 2004 TH
bo FAx I PgIBitkE BEHF VTV EZHNT, 7 FF 2y 2 OHH
PZ D W THEGE L 720

(R ETE:] 7RF 2y )T AY 4 APCREEICE D, Pl
¥ (JCM12257, ATCC BAA-308) O#MlliAi%k& BANA R HED
M EREEZMGE L7z, 3518, BEOEEEZY T VELT, TF
F vz &) TIVE A LPCREICD W TIHEMG 21T 720

K54 - #42] 7 FF = v 213 JCM12257 Hitk 800cfu/ml, ATCC BAA-
308 T #: 1000cfu/ml & ) BANA /3 ff B iG 2 B35 2 L A3 T &
720 72, PgMIBAROBEEIIMZEY, 7 FF 2 v 7 0% 3 iR
L7z RIS, W&EY Y7V (n=73) 2B} %Pg Tf TdW DK K%
Y7y A4 APCRENCT, BANAGRREHRIEN 2T FF 2 v 212T
MEEL72e VTV A APCRIEICE Y, HHICEHE NS Pg, Tf, Td
DOHEELI000 L 2 Btk & Lz R, 7 FF = v 7 btk —30E
85.2%, FatE—3% 1 91.3%, &fk—3% :1890% %R L7 Y b
WX, TRFvziELy FarSLy 2 20BICEHTH S
ZEAEBE N,

P-31 NIIEEE T > VT 5 — 27 &= 2 mEIC
BT % dysbiosis 125 2 78
2203 VLR TR

F—v—F G, ®EW, 55 L@

] JIER (KD) (&3 A4 AR 2 & Ao & & T,
SEE - B85 - BEIIRIRZ - DEN OSSR (REESRE 4 F3%) &
K4 RIERZ R 2 30 KDISIEZ IHEPAIE O RS 5- 35 &% 2
LNTWEA, TORERIKRIEAWETH S,

[BW] KDEZOORENME#HE A 57 MRS E Y, 2R
REIC IS 5 TIPE AT 2 MESRIICHRER 3 50

[Ji:] KDEFENES 5% (KDB), w0 6% (EEH) 225
Bt HWCT Y ¥ VT T — 2 % 4RIL DNA IS, it —2
I yH—I2XB16S A Y5 ) LT % 4T - 720 operational taxonomic
unit M (OTU ; BHVEBLE IS I D W 72 0 30) 12 & 2 MR I 7 i
OAAERZHINL, UnifracffiiB L 07 v 5875 LA MEICE S
BT 247> 720

[#5] Unifrac ffdr TIXEROMR AT KD A & fEH TR > Tz,
F 7S RRIEIRAT Cld, KDRHIZEERE L D S WOZ Mk MR i %
R L7z MRFE D RAHLK % LR L 72 & 2 A Haemophilus /& % TM7
DEFEREC L L CKDBECAH RIS AR L7z (£p=0043), T~
N7+ LA MEN T3, HaemophilusJ& % TM7 7%, % # & KD
Be@icXx 2MinfEe LT s h/,

[£%] REHRTRZOSNLZMABDIKDHTRMATLE 0D
dysbiosis Z #BigE L7zo WiV v~ TFBEDOFT Y INTS— 7 2w
72X 54 ) NENT TS, HaemophilusJ& OF BRI BT 284 & i
Hebukili & 0B OMEAYRENTE Y, KDOSMIHEIZBWT
% dysbiosis 258 5- L T\ 5 W REMEAURIZ S 7z,

— 131 —

P_30 DNA F v 712 X 2 B A8 i o L1RE NI 3 17
Mt & MR DO H)
3101 fiiR4

R =

F—T— o EEE T, MR

[E ] R O 5 - HEATITIE, TP OFFAE N T >~ 2 (i)
BHEboTWDEEEZ S5N%, DNAF v 712 & B MM T8+
FEFOMM 2 —BEICFHlicE, MFZEOEMENL 2 LEAWHETDH
0, L DREHNICHEREZMA Z e TE D LIS L, RIFIET
&, DNAF v 7 % v C sl I b o T8 58 & AT L, T 5
DR ZA bR AL L HINE L7,

(5] Bl 1% 9470 & P U 2 $RIE:, BRRTEH (R v
MEE, BOPOAME) #2304l L 720 155 N7 s ik s i b o Ml i
ek, 28HE O W R BEA R B X CRERI 0 70— 7 2 5
L7ZDNAF v 7 (ZE7XIAN) THM L7z K7y v MEXH4mm
TBOPRMTH - 723 DOWT, PR 5 34 H#&M %12 b 15
BERATE B I 2 PRI, RERe 1T 7o

[ 4R] ORI DM # R U A S v MES dmm IcB VTR E <
ST, AL yyarFLy s AREEAERY (A), PRE B),
Kt (C) O3HF TH o720 AR TBTIE3» A% b HKRITR
WAL o 7278, BRALCTIE3y HICIEL Yy FaryFLy 2z R
MBEAMZ, Ry v MESHEHITELL Lo Tz,

[am] BEPRAT AR U CH MBS L - THEHY A7 1384552
LR Sz ABAL Tl — BEIC 28 FHFH > v JE1 95 B S v 2 0 52
THILENURETH Y, Bz tg e L-rEkoMmnd & gL
T, L OFEHNCHEAR T v PHOREZ NS Z EATE, HARMHHM
WRETIEAPO W) A7 ZHLMITED EMESN S,

AR IS Y — Y — OB BEHEORBEETIEML 72,

p-32 FYI NN T2 XM K DR L ~OVlE OB
VAT A
2504 JEH

F—T—=F: FIUFNNI TXHM, wWEE LN, TR
[H ] SRR OB K BRI LBV T, 2o E% IE
MRS 2 2 LD LETH Y, XBE I X 2 Bl L~ L ojllE
RS EELERED D Th b, BAEFIIT ¥ ¥ VX2 L Tl
MR B O A WIUE % 52 5 2 AW SN TW 225, O
RPN TH ), FHETH OB BF~DZ P L 2 b
SWETH D, ZIT, 2O QMR 2 Wat3 -~ i sl
LARVEWNES 5 HEERE L.

(bR & ] A lE 7z e A HECIE () 7234 v I v
VR Y Z VN ) T X R E PanoACT & RS (AT Y 7+
Periodental V 7 b 7 T 7 i L7zo AL/ F<W{RICH LT
W LAV ETFT YV TRBEILT 22 LN TELYATLATHY
BRI T oL Y irbihi s,

L3 g=mifgxiie L, WfEr—4%Y 7 by 7D AT, 2.
DS T ifgEFOR L, FOER SNz E T O
PHEAE S O (CEJ, BB, BB TH) 24RET %, 3. il
FPH O BAE A LNV OPE R ORI - Bl L Ve R ST 5,
B - B L oviiiE, CRED SEOHREHE TORS &
WEDSHOBHEHE TORS" OPHfl) + (HIRE) °Hl
BB, A HSER (B - e L ANVIL) R BB L LR
1 - EHT 5

[iam] ABIIRER D i & el U, AR, #idm (s S
W), MAREREE, AURET 2 EOBENEAS D Y, MR T
THEORVEREEL ZENTE LI L2, WRBMEIT OIS
BWO—BIE b bR,



b33 | HEBMCBOTHBRYAHEOR 2 ) —= > 7%
175 Ttk
2299 WH &

F—vU— F MR, SBIIREAE

SHBY IR 22 9 O 35 W X SHBYIRE ¥ P e ds, SHEBMRL, 1L 3% 5%,
T R KBRAT D BB LI X ) RIS R E2IT>Twd, L
LZh s, SHEIIRPAAE S HEAEIRD B Vw2, RBRERN0ZZ
ETRREDD RV, 22 ThbIvbiUg, /X 3Ty 7 ARGILR
5 BRI ZESE % ZWiT 5 729D CAD (Computer-Aided Diagnosis)
VAT ADHDLVEAZ ) ==y T = 70— DORE T TE T,
S, HEBHICBWTHBIRREIED R 7 ) —= > 7 247 ) TR
ZOWTOMEEHET 5.

ARIBIZBIUF 2787 T3 v 7 AR EEE O R4 21259059 & T
D, AEH OB L2336 HE L G ShTwb, F72, 8 5%
Iy 7 ABRAEDFT D G TIRA0E D S 70D R D £ L, Bk
LDRERKT % b DERLHHEIERE OERFEHBEL T2 0T,
WECHSE SN B8 I3 Ty 7 ARG IR F v CHBNIRM A &
MR L, MR OER~OZZ 205 e TEE, R
SHBYIRILZEIE DIIH A AT O T LD TE D,

NI FGIy 7 AMBEEREETIRSL L OWEHERICH D, w6 - R
B X 2 BRI ASHED R A 7 ) —= v ZOWRETH D, &
QI8 F= Ty 7 ARA A & SHBYIR I AS 5 XS HE LRI C & g,
AEM IR T8214E M & b I B IRILAS e BRIEIE AR 2 R 2 EHE O K
TREIRASRE & 22 B & b b,

P-35 A7y MVAmEBRE oAV TaT s F L
NTx & w724 ¥ 75 MREBOBK
3001 AP B

F—TU—=F: AT MRE, AT T MEHMERBIE, AT
a2+, NTx

[Hm] £ 75 v MERIEVAL 75 v MBS - P O5 A
FHERB LR LTV D, TOREIZEMEES (PD), SWRIUEOH
5, BOPREIZEEIC L VITbIT WA DS, IR BB DM Hs 5
ENTWB, —J, 4752 MEMiESI# (Peri-implant crevicular
fluid : PICF) Wbk % 2 WEMSEEN T 5, AIZETIE, PICF
O JAERMEE I A V7 a5 2 F ~ (Calprotectin : CPT) & WL
T—=HN=NTxDLRXVEWXR, £ V752 MEROBW~OH
MG L7z,

[Mrkkds X O8] MR RFPRbEE 22 LA v 75 v M iGkEE 35
K B ARFFEANDO BN & 2 #4720 4 > 7 F ¥ MBLOPD, BOP,
BRI (G ROBWICROEAMMi» 54 7T > BT
(n=40) LHEFIA (n=34) 1ZHFL, WHEIHEBR—IS—Z2 Y v
7 A % H\WTPICF %3 #%, CPT R UNTx D% ELISAIZ & 0 5
L7z,

[i53 L 0%4] CPT & NTx DR EBIEIX, [ > 7F v MR
2B W TR ERAL & e L THIZICE W L NV &R L7z, PICFH®
CPT# & PDXRGL & ORICAH B IEOHBEKRA RS Sh, NTxi
13 PD R FWINE & A MR E R Lz, ~— 5 —OROCHIHT
X, CPTE®D A v b+ 7M75604ng DEE, JEEE92.5% & ¥ FFE 90.9%
THY, NTxmD A v b+ 7liA31.88ng T, JEEES25% & HFH 1
636% TdH o720

[43] PICFHho A Vv 7FuaF s+ ENTxE, 477> MEREO
B~ —7—& LTHHTH 2R RIE S 7z,

— 132 —

WRH v 7 AMCT M (CBCT) 2 L7
FAG B LE O FHI

P-34

2504 AN GERE

F—17—F :CBCT, JHI%, Ik

[B] sFHAT Y 7 AMCT i (CBCT) % MW /i - SWidss
WCHEHLER S B 2 YD Wl ST 378, JE4E, Bk~
BIG D HE ST WD, A%, CBCT 2 W72 LI#E R OIE 4 %
KoL ITEEERET LI, T2, OHEHBEQOREMIEET 2 ENE
ST ERHNE L7,

(PR O] BTN P T 2 10 % 2 x5 & L, A
Kpki, H—/NEBE, BTUREE, 8 KR O 4 5500 I35 008 A 32
i s, FNFEN3mm, Smm OWEZ 8 OGS & L TED,
FIANLE EFIAF T EBEI L7227 > FEER L, AT v b a s
L, 5N 72CBCT 7 — % & s o ENEN G 7 — 5 % i
bR THHEMBEOEAZFH L TCTRIIME] & Lz, 72, &M
BEETFCRIAT v P22 L) —~< =2 Tl A LEHI L 22 %
[FEHfE ] & L7zo Thoofizd &2, CBCT 7 — % H 5 Lkl
DIEH %MW 2 [Wsifl] 2K 2 VR SHREER L7z T D
KEHWTE HIIZ174% 0 CT EHIME D SR Z KD, FiE, MR,
PPD, BOPIZxf L CHERHRIT L 720

FEgL L 2 E2] CTRHIMEIZZZMME £ 0 F390.33mm /M S W% R L,
F 7o BAE & AR & O MEE R E R L7 SRR & SR 4 HE |
JRAMRDPHHETE 72, COEMBHINREHNZZCTT—F 250
WML D, R, AEEHB Tl 4mm L EOPPD, KH
TIPSO DIEAZ M RN TH S 2 LAVRENTZ, O
EWBEOREAIL, EOTMIIBWTHBOPOAMIC L 2 A EAEIL%
Mozl NS, RIEOHMEL Y PPDIEE % Z ) 2 W HEME AR
I Sz,

p3g | TTANMI YUY AFYSTF AT R
KPR © 25 4R ORI UL
2504 we

F—T— F W AR, SRR, = F AT MY v s AT
VNT AT

[H] =F AN~ b v 27 2FYNF 17 (EMD) %7z oilkE
W THEABHARICB I 2 A+ ) Yo d L—3 3 vk %, 5
BERZT- 2505 B TLE 2008 4E 0 &, KEAGIKBE T20124E 2 S5 1Thb T
Who ARIFFED BINIE, ARGEHERFEIC X 5 ok EHEE TR L% 254
B2 MR Z T2 2 & Th b,

[ & 5] AREAGERRRE S X T8k 2 2 L, hsE~E
FEHE Je & B SN2 20 L Lo BED D B, wiEEARBERE O
FHlic, Ya—¥ rZ77F7 A (PD) 6mmbl A2 & 3mm Ul Lo
WP E KIEAHTHEHEENSRE L EMD (T4 FZ A V47 )L)
A U7 R AR AR 2 ATV, BT A= — Ly 7 A
I X B EHli 2 @ CAT o 720 ARG, RAMEEERZRED
7k (No550) #%1F, /1 v 7+—AFarytry F2ETITo7,
[ & #52] 2240 CEYERS52 = 1067%, B%o%, «ih13%)
D 42 TR FAlT % 4T o 720 MIATOFHPD X 6.8 = 1.2mm, iKY 7
¥y FA Y LAV (CAL) 1376 = 1.8mm, #f% 14E TP PDIZ3.3
+1.0mm, CALIF48 % 1.3mm, #it%254 CF#HPDIZ30 = 1.0mm,
CALI34.2 = 1.6mm T - 720 M7l O iR EIH 3 245 KIHE I 475
*=133%, itk L4E T RIEEHFRIT 256 = 129%, #Hifk254ET37.8
*178% Th > 726

Gsam] W% & 722 o 72 B 22 83 I EMD 2 v 72 et 2 47 - 72
AL, 254FER F CHIURMIC AT 2R EZ R Lz, 4%, HICRIM
Sl 247> T <,



P37 | PSS AR T (FGF-2) WAL By /¢
TET VI ATV R L S KIBO G
FEBI 1) — A

2504

RP 2

F—7— B, RRMIER RS, BRINT, i
[E ] A5 T 72 V2 8 R AR T A A & U C 3 26 MR 2 0 e 1
Kf (bFGF, FGF-2) #5# oK H 232016 412 A \ZBiis S 7z,
FRAEREIC B W TR 7 & SR ORI X 0, BRRRD RS
ENBREMD BB, AR L v, £2THH, FGF-2 A & &
TR & O U 7 06 AR PR AR 2 AT, 6 H RSB ORRIR A
T %,

[hkL & ] SR BB HICPPD 4mm Bl L, % 3mm bl Lo
HYEE KIRE RO mH BB 34 (46, 48, 767%) % X4, FGF-2
WHl () 7o ACEEHE Y b)) LS s HY VI AT
(Bio-Oss®) D BEHIC & 2 W JE K B AL 8L 2 4T o 720 SRATE H I,
FETY MALELTIR6r HIZBUI A2V =ANVT F v F A b
L~V (CAL) %4 >, Blk7w d7% 2 & LTPPD, BOP, BRJE,
XARIEEMAIC BT 25 LAV B L O EMEQOL (OHRQL) & L
72

[ 9 & FEE] 3HEpl & DM BORPIEIRL A OUFE LR D ST
Mit6s HiZh72 ) BifF itz R L7z, ¥ CAL LNVt 9.3mm
25 37mm (CAL% 4 ~57mm), *F¥#4PPDIE7.3mm#A* 5 2.3mm
EZALL 720 WSS SN2 BOP I L, B b #D 6N aho
720 XA & U CaE M RIBOUWEDTRO H /o, TR
QOL O fifi i ab4 1 % 78 L 72

[#3%] S mo3FEMICB VT, FGR28A LBy v X7 8w v 3
AT NVOFH MR OCALY A &2 725 L, TEMEXRED
YEEIZAERTH - 72,

P-39 MR = > b i — )b B 7 2 RO R B2 B U B IR
TNT 3 A& WERIRER & 0 Bl E— AR AR
TR & & D% ftia i 7 —

2402

Mk

F == ORERIE, RREE, RT VT I

[E ] Bl PRI TG REATE A L, B bR P i T A b <o Tl DR A A b A
FHED PRI EEM SN T WA, JRT VT I VITEIED B W5k
T, B & SHCEIRE LR O FHERE L H Y, WHEOMEO
Bt & PPl EEECTH 2. AFFETIIMAEDT » b o — IV EIFZR2
RO RIS B F BT IR T V73 Ul & R O B & et L7z,
[J5i:] el PR PR S 43 0 14 1 7% 12 35 > T 2 OB R i v T fl.
PEa v bo—VREFR 12584 (BE62%, TI6ThH) kgL Lz,
PsEk S, fE#, HbAlce, K7V 7 3 “fli, Body Mass Index,
WGHIIME, BRYHOT— % 2, HME» S8, EI B, g
BEEBHED T — ¥ iz Kl O SN REH2HET T, HE
Ky MES (PD), FYu—¥Y r7Eim (BOP), Hwo@w, 34
W EZAE L. HWEREIRT VT I M, SRR £ 5w
AR R BRSO T — % & L CERRONT 2T 720
(W8] 7N 7 3 o (U5 AFEM) 12120 (62, 286)
mg/gCr T - 7z. WRIIHIEEE O E1x, PD2.7mm, PD4mm DL 1
ALEE17%, BOP M 38%, BhfEkid18%, 22 Tdh -7z, Eil
SN, PDAmm BL EERAEE (BEHEAR IR R %L 0.091) & BhiR gk
B (FEAEAR R AR 0.066) IZBWTIRT VT I U liE ORMICH
(p<0.05) ZBEMHA N7z,

[ham] MUBE D > b o — )b B 2 2 BRI R E L2 B W T, RTV T
3 VB & BRI R LA IE QMBI BIARICH D, BHIE & BhIRMEAL R
HBoOFBi L LTl o0 5 OFHOEEIEIVRIE S iz,

— 133 —

P-38 2WUBEIRIR % A5 % B S 2B B Pgingivalis &
MnSOD o 4%
2402 WE

F—7— F HERRE, #E%K, P gingivalis, MnSOD

[E] BRI %A S %8RB ETIE 7V a2 — 2R & E
I & D 2 EOMWMERREOBEADRIE S NS DS, MR
RN THBENET S 2 LIEWEETH Y, I THIRKEEZ AT 58
GIBH VN T BIGMEREHE DG 2 BB OV T I S 2 % 5
T, £ 2 TARIZECIE2RRE 2 A5 2 A REHICBU 5
P. gingivalis £ MnSOD @ 4R 2 ¥idf L 72,

(F1RE & T3] e (3 U e 0 R R 279 ot B R VB e 3 2 i DR s A
HT6%, FEHEIRIREBEH TS L Lz HEMREE, MM %17\, MR,
ML % PRI L 720 MEWR A S M £L, 1L 2> S MnSOD % #ll 52 L 72
THP-1% 5% 2% 7V 3 — R T & P. gingivalis LPSHIFLF TR L
72

(K2R & B8] BEDRARRE L IENE R B & T MnSOD 2545 312
Ao 720 BERRREE DI MnSOD 2 HEB A% e L, Mty sk
WAt X O AL 2 SO A B EE L CREIR O 21772 & 2
2, L% MnSOD & Wit P. gingivalis MIE R E O BINA &R IEDOFHE
WRD NIz, /2, THP-1Z #7457V 3 — AEE (100-300ng/
dl) & P. gingivalis LPSHIA %17 o722 25, BV )L a— A RET
P. gingivalis LPSHI# % 17 - 7212 MnSOD mRNA J Bl > 553
KbFEPoTe TNHEOI L X DHIRFEEZAT 5 HEEZTIEP.
gingivalis G2 & o TIMH MnSOD O b 525 2 2 0] fEPEAS /R X
n7z.

U am] B IR G % 473 % ¥ 8 & S8 % 12 B v ¢, 1L MnSOD i P.
gingivalis JEG\ W EFH5 5 2 L ARIE S 7z,

P_40 Tu—¥ O MIMA % SPTH O F v i
7y MCHT 28 F OV E Y Y= ARE EHA]
& 7B E BT O AT

2504

-2 VN

FoT— F b F VY Y= A, BEEIES, @, SPT
[H/] AW Hiid, SPT M OWE 4E# (235 TBOP + 2%
TVBEWHERY v bz, #HifbtFre) v=2 24 (CPC) ZHw
THEERGT A2 oMMt es T s2 8 TH S,

[BHEFE J58E] (D) WRZE 79 4 e IR, 5 » & 24k, gL,
FHM o AL, WATRERIREGRER L U (i K240 b B R BRI
72015-0532, UMIN000023851) (2) %13 SPT th o i i 45 s ¥ T
PD6mnbl b, 1) I —)VIEEIZ 3[R TBOP + ik L7ze (3) RBJr
B FEIEBETIZ05% Y AT ISP T AT A HNA =N (F44 V8
BM), WEREECIRAGEKE VT, AMABGH & 4EBICESr v b
ORI 21T > 720 (4) EIN I EENEL 22D PDIC X 5185
HIE&AT o720 (5) MARIZ0, 8MMHZICBOP, K7 v b PIHITH M A S
2T, BREEMHG L B L REHEMIAYE Y 5 2 L TRl EML
Ziio7z. (6) HAEEGIFUIEATHIZE (ks K50 b B £ R RDFZE
015-0051) #EHE2 6, WA HAKHE0.05, #i))80% T3SHER & L7z,
[ & #%42] 8% DOBOP + X HEHER13%, EEETI% TH - 72
(p=0.001)s F 72, Red complex DIEHEIIZ 5o 5 E 41, FEHME
038524%, 833.35% CTHE (p=0036) TP LzDIZxf L, #FH
BETIZ0H506%, 8H440% THEREII R o0 ZORERND
SPTHIDBOP + 23 L Wi WER L v M LT, SPTAFA A
VI — 7 NSRRGSR ZIT) 2 L3R A7 DT ISRl
BHobLEZLNT,



paq | BRI A 7 R 00 B S A
BHHRI ST A — 5 — & AR
2504 [ED1I .

F—T—F: 7R, ERNT A=F—, MIERE

[H] sEEERRET X REEHRS (5727, IVl
INVT) IHIRIE - RIEAER 2SS D B O S 2 5T 2 & D
ENDH D, 72, INSOESIIIMHEELNH S Z L HRENTVWD,
L2 L, 78R YHANCHE ) LEPRITRC 5 2 238812 D W T oM
b Twihv, RFETIIEFDOT Ty v 7127 v A Y %8
LEGIRI Y9 X — % —125. 2 558 LI (25 2 % 5% % PCR-
Invader LI CHERET A2 LA HIYE L7zo

[bkks L O] BT >~ & 2ALIEEWRIEATREM LR ER & LT
Tolze 77y vy 7%WE 20, K55 M T ¥ Ad 5\ I35t ]
FHOANZAWREIC T DY, BBH, 20838 X 04H#%I2GL PD,
BOP, PCRllE, WEEH > 7Nk X AR MA 21T 5 720

(8B X 0E5] 72 ARG IR RAIR N, 287 5 024385
TETCOEFRNT A =5 —IIBVWTHELRYGEZ RO, TEAMD
FEMNILEIZBWTGL, BOPB X UPDIEBIHH L 2% 5 N24
B THERR RO, S5ICPDTIE2M - 4H%HTH A IS
K xRz, MBERATIE, SHREABEORRE, KR E
BICEAL R IR E R h o 72d%, 7 AREO R 2% S IR E RS
HECHA Lo MR EMRF L72L AT L ABETHIEIC
o7z,

TR AL, PR X 2 OENMTHA~ORE L, PR & O
2 & D BIEOUFED AL, S SITIEIEHICE ) PDASIRA L2 &
i LN,

[ia] 7 X “3WR DMK S5 X — 4% —TaH 5 GI, BOP, PD®
YEERTE LB, TIENRAIER, sEWREREEC D LS 2
720

WA TICHWA LY 70 —F v 7O R

P-43

3101 i R
F—U—F AR IA VY —Yay, Z)YunRwy— LTS5
> MEP %
[Hm] §EAEr Y NADAL ) F— a3 VIZELTIE, ZhEokkx

BRIFIED 72 SNZDORIPIC OV TITFEIE SN T & 72, I TITB AR
TONAF T4 NVE % BETLENT, 7)oy y—i vzt
T—=70—=HHVEND L% o T E 72 A TIEBUEBAR R
FEAIETE SNZNEIEBAD 5 05, WISHE PR EHEE 2 LR
o TWh, WMADEWIZTF v TORETH 5728, KIFEIZEWT
HHEF > TNV T ORI G %17 720
[MEBLOHE] 2770 —<2F—ExVy (KRR BE),
NYF AL (BRASHF A=) O2BEIHIES N TnE 7T A
Fo o BOF YT, TTNI—A =TV~ (HARGHAEH) CHE
ENTVDLATF Y LVABROF v 75 E Lz, sHllEHE LT, @
F o TGO LIRS, @ISR v b ESITHYS T 5008 OlER
LIRS, @7 ¥ vy ¥ =2 SN DAL & ). PLE3THE IS
mz, #HF v Z7OMFIEITOWTHHE L7z,
[ERBLUEE] Fv 7O EESICHELTE, TI9AFy 7 #
D2 OV TIZIFIZRAB R TS - 725%, 8~10mm D\ HiJH
Ry bPaNRETEAT Y VARDF v T80 O BRI S
T AU DR TRANTH o720 T2, 7V ¥ V8 ¥ — DG E
BT, &7 v 7L %025 1~15mm DIEICH 5205, W
FINZB LT3 L 22N TH - 720 DLEOKRE XD,
BER TV B3 T v 7ORM L BIEL T4 LT, 2l - %4
BRIV 2 E AR Sz,

— 134 —

pap | AHIEREHT T LT T — s REMRO
3002 IR

F—T—F W, ORErT, 7T

[Hr] WEBOMETFHICETI—2ay ha— L EETH 5,
FAB LX) BN DH D Curen” Wik % W EIE L7275 >
X, HRPHAEED L LR RRNICIT T — 7 2RI TE LR
W Do AWIED HINZ, HEEMER 7T > (CSH460, 77y
IAR) DT T— 7 BIHMEENET L L L LT

[BrEFE i3] B, IR RN S N2 ER 25 DL o 54 20
ANOWEHERM & Lize BRAEAHRH?2S 7T v > v 7l L, B
DT T—7 DYDW L2477z MYIEK, F—/hAM, HZKE%L
REWE Lize HENZ4GEL, 4FEFOW 7T > GREREE : CS
54607 0V b 5V 7 b, REEEA RbOh® (AfHE), XHHHD:
509 (BAEE), REEC : 2720 (CHH)) ZMAEAI1CEH ) 4T,
LUtk MO LEITY, 79— 27 BREmREFHIL 720 kEt
2F I E 1 Kruskal- Wallis M 5E & Steel D % T ILHHUE 2 JH V720 A
WFgEIE AR B R A R H & (D2016-007) DKBZEH T - 720
[ 5 & 48] CSH4601F KFMETIEAB L Y b & ) 75— 7 BrFhed
FCHINICDH 5 2 & 27z, AEBRETIE, CSH4601XA LD b7
T— 7 BRERBIIARISE L, B b@mwEnznR Lz, mitilTi,
CS5460 XA LV & 7T — 2 BRERED Do 720 BSAES R phi [ < 1
o7 > & MEORIHEL D72,

[#:5m] CSH460 XMt 5 > X 0, HigEsk, AFHES, KFABEERLC
BOWCHULA M=K THHBICRET LI LRBOON, R
RHEMIICBWTHIBOWT T ¥ LMD T T — 7 BREDEIE SR
72

FO R R R F B B2 5 - 45 6 F4E O PR JE A I
IRFEE DOBLR

P-44

2111 GEOEC
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P-45 Evaluation the biological effects of Ozone Ultrafine-
Bubble Water iz vitro
Anongwee Leewananthawet
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Keywords: Ozone Ultrafine-Bubble Water (OUBW), MAPK phosphorylation
Objectives: Ozone provides a wide variety of physiological as well as pathophysiological
effect via the level of oxidative stress. Previous study demonstrated that Ozone Ultraf-
ine-Bubble Water (OUBW) possessed bactericidal activity against some kinds of bacte-
ria including periodontopathic bacteria *. Moreover, we have previously reported that
OUBW significantly improved periodontal clinical parameters such as periodontal pocket
depth and clinical attachment level when it was used as an adjunctive irrigation on ul-
trasonic scaling compared with tap water ?. Although bactericidal effect and improve-
ment in periodontal tissues were confirmed, biological mechanism of OUBW remains
unknown. The purpose of the present study was to examine the effects of OUBW on
the potential signaling pathways by using cells derived from oral cavity. Materials and
methods: OUBW was purchased from Kyocera Co. (Kyoto, Japan). Human gingival epi-
thelial cells (Ca 9-22) and primary human periodontal ligament (H-PDL) cells were cul-
tured and treated with OUBW for 10 minutes duration time, followed by incubated for 1,
2 and 3 hours at 37C. TNF-o. and ultraviolet irradiation were used as positive control.
MTT assay was carried out for evaluating the effects of OUBW on the viability of cells.
Western blot analysis was used to examine the induction of MAPK pathway (p38, INK
and ERK). Results: The results of MTT assay revealed that there was no remarkable
effect on cell viability in both OUBW treated cells (10 and 30 minutes). By the Western
blot analysis, the following results were obtained: OUBW induced phosphorylation of
p38, p44/42, and SAPK/JNK in Ca9-22 cells and p38 in H-PDL cells. The intensity of
bands of phosphorylated p38 was decreased at 1 to 3 hours in H-PDL cells while those
of all phosphorylated p38, p44/42 and SAPK/JNK were not changed in Ca9-22 cells.
Conclusions: This is the first report that OUBW could activate MAPK pathway. This
finding would lead to better understanding of how OUBW regulates the innate immune
and inflammatory responses at cellular level. Our study provides the molecular evidence
to support the evidence of biological activity of OUBW other than the bactericidal activ-
ity. References: 1) S Hayakumo, et al. Effects of ozone nano-bubble water on periodonto-
pathic bacteria and oral cells - in vitro studies. Science and Technology of Advanced
Materials. Vol.15, p.1-7. 2014. doi:10.1088/1468-6996/15/5/0550032) COI 2) S Hayakumo,
et al. Clinical and microbiological effects of ozone nano-bubble water irrigation as an ad-
junct to mechanical subgingival debridement in periodontitis patients in a randomized
controlled trial. Clin Oral Invest. 2013; 17: 379-388.

P-47 Evaluation change of tissue volume between two
different cross-linked types of collagen membrane
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in ridge preservation

Jungtae Lee

Keywords: bone grafting, regeneration, graft material, membranes,
ridge preservation

Objectives: The object of this study was to investigate dimensional
changes during ridge preservation between two different types of
collagen membrane (physically and chemically cross-linked mem-
branes).

Materials and methods: Fourteen patients who were admitted to the
Department of Periodontology, Seoul National University Dental Hos-
pital, Seoul, South Korea for the treatment of tooth extraction were
enrolled in the study. The patients were randomly divided into the
control group (n=7) and the test group (n=7). In both groups, al-
loplastic bone graft material (Ovis Bone BCP® (Dentis Co, Ltd, Dae-
gu, South Korea)) was placed in the fresh socket after extraction.
Two types of collagen membrane (physically cross linked membrane
(Ovis BCP/Collagen membrane®) and chemically cross linked mem-
brane (Cross-linked collagen membrane®)) were applied on grafted
site. Bone height and width were measured at the day and 3 months
after surgery using cone-beam computed tomography (CBCT) scans.
To evaluate volumetric change, master casts of each patient were
made at pre-operation, 1 week and 3 months after the ridge preserva-
tion procedure. Optical scanner was used to scan the casts.

Results: According to CBCT images, height, width and quantity of
bone were not different between two different types of collagen mem-
brane (physically and chemically cross-linked membranes). Also there
was no significant difference for volumetric change between two
groups using casts and optical scanner.

Conclusions: Ridge preservation procedure using a bone graft and
resorbable membrane is effective in decreasing dimensional changes
of the edentulous ridge. However, no differences between physically
and chemically cross-linking resorbable membranes were found in
this study.
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P-46 Josamycin, a macrolide antibiotic with a 16-atom lac-
tone ring, suppresses Prevotella intermedia lipopolysac-
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charide-induced production of nitric oxide and interleu-
kin-1B in murine macrophages Sung-Jo Kim

Keywords: Josamycin, Nitric oxide, Interleukin-1p, HO-1, NF-kB;
SOCS1

Objectives: Josamycin has immunomodulatory properties indepen-
dent of its antibacterial actions. This study was designed to explore
the influences and associated mechanisms of josamycin upon the
generation of proinflammatory mediators in murine macrophages
activated with lipopolysaccharide (LPS) from Prevotella intermedia,
a pathogenic bacterium associated with periodontal disease.
Materials and methods: LPS was purified by employing phenol-wa-
ter extraction protocol. Culture supernatants were analyzed for ni-
tric oxide (NO) and interleukin (IL)-1B. Real-time PCR and immu-
noblotting were conducted to quantify mRNA and protein expression,
respectively. The amount of intracellular IL-1B was analyzed by us-
ing confocal laser scanning microscopy. NF-kB-dependent SEAP
levels were estimated by reporter assay.

Results: Josamycin significantly attenuated NO production elicited
by P. intermedia LPS as well as induction of iNOS protein and
mRNA in RAW264.7 cells. While the release of IL-1B from cells stim-
ulated by LPS was suppressed in the presence of josamycin, josa-
mycin failed to reduce the degree of IL-1p mRNA expression. Josa-
mycin did not reduce the stability of IL-13 mRNA induced by P.
intermedia LPS, at the same time josamycin also failed to suppress
the LPS-induced intracellular IL-1B expression. Josamycin augment-
ed HO-1 induction in cells exposed to P. intermedia LPS, and SnPP,
an inhibitor of HO-1 activity, reversed the suppressive impact of
josamycin upon NO generation induced by LPS. In addition, josamy-
cin diminished NF-xB transcriptional activity induced by P. interme-
dia LPS. Josamycin enhanced SOCS1 mRNA level in cells activated
with LPS.

Conclusions: Further studies are needed to appraise the capability
of josamycin as a host response modulator in treating periodontal
disease.

P-48 Clinical and microbiological effects of additional use
of erythritol powder air polishing device on non-
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surgical periodontal therapy

Eon Jeong Park

Keywords: air-polishing, erythritol, subgingival plaque removal
Objectives: The purpose of this study was to evaluate the clinical
and microbiological effects of erythritol powder air polishing device
in addition to scaling and root planing (SRP) in moderate chronic
periodontitis.

Materials and methods: Clinical and Microbiological evaluation were
performed in 21 sites treated with SRP (control) and 21 sites treat-
ed with the addition of erythritol powder air polishing device
(EPAP) to SRP (test). All examinations were performed before
treatment and at 1 and 3 months after treatment, respectively. For
the microbiological analysis, the total amount of bacterial counts and
the relative expression of eight typical periodontal bacteria were
analyzed by realtime PCR.

Results: There was no significant clinical difference between the
test group and the control group, Microbiologically, the relative ex-
pression level of Porphyromonas gingivalis (P. gingivalis) was sig-
nificantly lower in the test group than in the control group between
baseline and 1 month after treatment. Clinical and microbiological
results were improved after 1 month compared to the baseline, but
result of the 3 months after the treatment was worse than 1 month.
Conclusions: In this study, both SRP and additional use of the
EPAP were clinically and microbiologically effective in non surgical
periodontal treatments. Particularly in case of using EPAP addition-
ally, erythritol had antimicrobial effect on P. gingivalis, a keystone
bacterium of chronic periodontitis, in a short term period. Periodic
periodontal therapy at least three months interval is important for
sustaining microbiological effect.



P-49 Estimation of cholesterol and C- reactive protein
levels in adults with and without periodontitis- a
2504 cross sectional study

Shivalal Sharma Khanal

Keywords: cholesterol, C- reactive protein, Chronic periodontitis
Objectives: Many studies have shown that local infection like chron-
ic periodontitis increase the levels of C-reactive protein and choles-
terol which may increase chance of cardiovascular disease. There-
fore, the aim of this study was to assess cholesterol and C-reactive
protein (CRP) levels in adults with and without chronic periodontitis.
Materials and methods: A total of 152 subjects aged between 26 to
75 years were included in the study and categorized them into two
groups: systemically healthy subjects with chronic periodontitis; and
systemically healthy subjects without chronic periodontitis. The
periodontal parameters measured included gingival index and clini-
cal attachment level. Serum samples were collected for estimation
of low density lipoprotein (LDL), high density lipoprotein (HDL),
total cholesterol, and hsCRP.

Results: The results showed that serum LDL cholesterol, total cho-
lesterol, and hsCRP in patients with chronic periodontitis was found
to be significantly elevated compared with those of healthy individ-
uals. The serum HDL cholesterol was lower in periodontitis group
compared with subjects without periodontitis but the difference was
not statistically significant.

Conclusions: The current study indicated that persistent infection
like chronic periodontitis is associated with increased levels of CRP,
LDL and total cholesterol among systemically healthy patients, sig-
nifying possibility of periodontal disease a novel cardiovascular risk
factor in our population. This may provide a window of opportunity
for prevention of cardiovascular disease through better oral health.
However, there was no association observed between periodontitis
and renal disease.
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