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RV FTRS B FLIR B O 73 MR 38 I B L 72
JEF SRR A~ O B IR L

P-01

i %A

F—v—F:ABE, PREHR N FT740n

[E] s I 2 O e L oS CTh ), ZoTFBi - ifim
B 770—F L LTABROIWEHAEN SN TWwb, FLEER X
SRR BB S 0 - FE S NBAS, 7 OSBRI E Ay R R
R A ERNC RIS HEBIIOWTIE, BRNREIThbR T
W\, REFZETIE, 4RO R 5 R 2 5 508 U 7o LW
OB ERE PR (k9 B BURVE I & LR L 7z

[J5:] Ry fobh sk o SLBR AR IS D W T, 8538 B3k b Porphy-
romonas gingivalis \Zx$ B84 F 7 4 )V NI BLERDF- % 50 L 720
WA, ACFER 7 R R B & o JERE AR 30T B BB R 3
LOF 4 A7k W22 REE 2 BGE L7z, 3 5121, P. gin-
givalis D FF 7R F B ER T ORIUG 2 2388 & T L 72,
[RESR] N4 F 7 4 0 ATER L E R RS IR 0 73 BRI X 1 725 A%
RBOLN, FEB L OREEREHREBICECIEESBIE S - —T,
N PSP RONILY/NE P S G B ] T T N B AT 27 A DA L Ve 3
% HV 72 3HE 0 iR IR PRI B & o JERE 3R B X O 4 R & ik
WX ZEHIIC BT, FAkoBHs RSN, 512, P. gingi-
valis D EELIRIRE T (rgpA, rgpB, hkgp) B I UHNERF (hagA,
hagB) ORAETIBRITICB VT, SRR 2B~ 5 — >~
DD BTz,

[£52] ARWrzeic &b, FLEER o ok E R 33 2 DU 7R A%
SRR S 5 S L AURE NIz, SOMBIE, SR FHE R E
L 72 RE AL I OB BT, SR EPUREE c& 2 %
RIELTWD, ShIE, &5 BRCHEBIN 2 PUd W e o [ & R Ve B
O BRSO 5N b, ZOMBIE, X O RDER % R TR
WK DFE ICEHIRT 5 2 L 2SIFE s %,

Porphyromonas gingivalis B £ "% OFFJEINF 1k

P-03
HFT YN T T 7 A NT NV IKOIERIENT
g

*—17 — Nt Porphyromonas gingivalis, * », 7V 7774~
INTW, DU INAL v

[HW] w5774 23703, B lum RiloR@x2iHd. &
DEFIUE L B3 EMD TS Wi, KICHEEO KR E — &
FHIKPICEFE LI LNTE S, REMICEVIERLAEF Y VL
bF 774 Tk (OUFBW) 1, & F SF 2R IC3 %
BEEH B L MR EZEMNEUEH AT %5, RIIZETIE, Porphy-
romonas gingivalis B X N E DO EELRFKRKFTHoH Y I35 »
(RgpA, RgpB, Kgp) \2xF3 % OUFBW O1EH % f#HT L 72,

[##] & J51:) P. gingivalis ATCC 33277 %2 OUFBW Z&L, =
T =y MEICTHIW AR LR E L7, KIZ, OUFBW & P,
gingivalis ¥ EEZ 9 1OHAETRA L, SR % H v CTRgp
BIXOKgpifithZillE L7z, HivT, #lHz RgpA, RgpBB L UKgp
% OUFBW LA L, SDS-PAGE TR, St ziTo7. 3512,
OUFBW & P. gingivalis 38 Fii5% 9: 10 & TRA L, RepAiE,
RgpBHifkB & OKegphithZz T, £V VIV 84 V&I TS5 VT
oy METHIL L7,

[ 5H] + v v ik 081ppm LA b OUFBW & P. gingivalis % 30 LA
PIZHEIR S & 72, OUFBW & P. gingivalis¥i# i %9 1 1 CIRA
BRI, EEUKRARE L TRepiitEB X O Kgpifithdt e 1
5% Kl TH o 7o KEKERAE L72MH 2 RgpA, RgpB B &L U'Kgp
gt cl S 7275, OUFBWIRAR ClRwIndb i s i
Mole YIRS Y70y MENTTIE, ZEKEEE KL, OUFBW
HTHEY VI, Y OmBEID R o7,

[£5 - %] OUFBW I P. gingivalis ® W T 5L b2, YvY
VAT B iy AV ST | e R/ % AP O A
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PP & 8RR R O LRI e e DS ST A 7
AT T HEIZOWT

P-02

AL 1R

F—7— F o CPEMAE R, SIgA, SR, MER

[B] ARBF7ECE, BRI L R B E O DRI % 075,
W SIgA FEAE IS 2 B 5B N~ 7 A & VTG L 72,

[FHEE J7iE] s 51 4 & SRR R 1 B OMERZSRINL, 2%
7 NENT AT 5 720 6RO MR ~ 7 A%, Control#f, Healthy
B, Dysbiosis#ED 3% (n=6#) 1250, ThENPBS, HAEF
HoOMEE, B L X ERE OME % 2000l §°0, 2[EHO R —
AC2HEMOEMICHES Lz EBRAG2EE#E X 06 M %IC~
v A DOMERE % $RIL L, SIgA % ELISA I CHllsg L7z F 726 H %I
JER L, TR 3 QAT oA, SHEEY > 23 HiB X OVFRAN I o> Szl
fa% 7a—H% A4+ 2 M) =T L 72,

[#5 5 & #%8] Dysbiosis B0 SIgA O RNE, 928k 258 7 5 Con-
trol #3 & " Healthy B fili & LR THEIZHE Do 72 $ 72 Dysbiosis
O LM #5113, Healthy B o 1PEHT I #% & JLlE L C Staphylococ-
cus )& & Peptostreptcoccus J& D 7D b FENRKE N o720 —F7, S
V) 2SE &SRR IO SIS E ML O AT T, Bl E THIIZOW
TIWEMNTKE 213 % H - 7228, Dysbiosis#® CD11b, CDlle, B
L OGr-1 # 5B L 72 M B30 2B X ) A TEICE L oo 70

(s aw] o0 B ok o TURERIN A 38 0, s PO % & JEX T SIgA
OFEAEZRR U720 F 20 ER ORI R, Rtk e
R IPEMR#HEAEEL, L0 v ERGEMLOFEREL R L,
SIgA TR A 525 2 LAVRB S Nz,

B T 0 5 BARAT I B B AL & 72
T PCR #1# & 40O PCR 361 O M E K5 R O HL
HeE

P-04

F—7— F: HEEEME, U7V 4 APCR (qPCR), Electrochem-
ical Impedance Spectroscopy (EIS)

[H1] Porphyromonas gingivalis, Treponema denticola, Tannerel-
la forsythia, Streptococcus mutans B £ TR #% (16S rRNA
ETIIHIRT 27 IA4 3 —2fl) ZllEsshke LT ERLS
Ml%E3: (Electrochemical Impedance Spectroscopy: EIS) Z#RH L 72
qPCR 71 b ¥ £ 74\ A RIS L, SR L O M2 BEE L 72,
(B4 #F & J7ik] EISIC & 2 PCRYGIEED Ol ix, 7 — & v & i
BEL72F Y Y N—NTIT o720 MiKR#WREET 7 -2 2877~
TERALL 7230k 2 Fl 2o sidaAYE L7z sl 7 2 i L i & R
Al €D—¥% PCR UGS IR L7214, MRt F ¥ ¥ /N =~ L7z,
EISIZ & EA 4 7 VoMEROG TRHI L 720 s Gddiliio #h
qPCR#ZE# % v 720 FRTISVER L 7o Mesfit & 3512, Mk o Rz
B L7z CIPIHNA I NITE 2> S A L 72 DNA B HER X 0 5052
L7z

[F5R] BiEBci L <, EISIZE0tdk e Mo TEWwWEE THh,
FEDOPCRY A 7 VB THINTE L 2 L 2R L. /2, BEWR
iz, Az &ATYRA, EISETHER CEHITE, 6T
RO EE B B & 1570

(] EISZJW72) 7V 5 4 APCREB 2L, WHOME O
e & ITENTOSMN DAL % 404 & v ) FRER Tl T &
% X)o7z, B, BEREKOMREZHEROFOGH LB LT,
MEFHITRE RS, N - 2l T 2 A= E O FE L 5
FFCT& %,



o5 | M - BEIGITB B kM HEE O R 5 X
OATHIN G 2 2 BB

L9 ]

F—7— K GHAERE, VAT,
g, Hk

[H ] BBHASC 3B 20 72 2 ihREE & L CHUR PR 906k 0%
HHZHOTBY, HEEESCHMNERICDH SN TwS, Hvait
POW R LEZ IR O D LD > TL 245, STk,
IR &SGR Z S H D5 AT N OB D W Z IR H &9 2,
TNT IV, LPS% EOLAEICE 2 5B W T HHEMRG3 2 2
L HWIZFERZ 1T - 720

[# % & 73] aPDT & L TFotoSan630" (#kays) & hvA ¥ o7
J—, FotoSan blue” (Ffik) L VK7 IV EMVERET- 72,
TNT I YBEIOLPSIZa-PDT 2/ 2 €A TE O 5 R % <72,
PURTER ORI, SRR G, O Mo BURITA,  HEratEAaas Pl
W% 1 x 105CFU/ml O H B TH V>, B 1000l 12 5 R38 EE 30,01 %
WKCBBEICINA YTy TN—EYERT7 T ZMAREL, IR
B2 0~130F1T 5 720 JGHRGHHE TR I L 72 T IE, 8RB H 12
WL, T2l L 228 L c37CHBMIC TR #ELao=—
Boho v b EfTo72,

[ #] Bk B & O'BCA Protein Assay DFEHICEIZIZEA LR
o7z, FIEE ) KRT T Y OHAE b TLPS D5 RREIXIE
EAERLN ol MIEEEICBWTIZZ T AR ISH LT,
HHNLVRTITE VR, 7T ABERICH LTkt bvs o
VTN — DAL DR TH BRI LLT £ TOREM2E R R &
ol

MVA YUY TN —, it

P-07 95 SR R R OMVs 253538975 3 7 1 7Y 7l
2B 2 RAEIGE
BE W3

FoU—FIHLTAUEFA - VYINYR, TINRIFY L
X7 LT 8L, SN, I7a s ) TR, TV Yo <=
[Hig] 70 7 R0 —>TH 2 I 70z ) 7N, oS wr
KRG I O AIRE I 5 4 B LIS b S, BRI~ ok, sEHll
B, JOE BN R AR R T b4 e RBE R ST A, Yo u )
TR DORERE R L, TN, < —WBHE (AD) 5352
ERMOSIT Do 3 95 ORI B & R P e Sk 7 5 2 B PR <
D, B4 GHRERTF2HE LTS, €O120Ms ML (Outer
Membrane Vesicles (OMVs)) &, #MEEIZHI3k 3 2 Jg2 — 5 il T
215 50nm (0.05um) FifEOH A4 ZO/NETH ) V) REHE (LPS),
GRS R R EH LT A, HEREMIR X, AD O
BHEATICES LT a2 LA S Tw 525, o F I
WTRRZW SN E Lo TVHRWVWEGHTE V., ZIT, AWfRTIE
OMVsIZHHL, 327uz ) 7HlROWEEILE ADICED X9 %
AT ODMRE E1T- 720

[BrRtE ] <~ Ak 3 7 0 7)) 7 Mk MG6 M 2 Porphy-
romonas gingivalis (L\'F P. gingivalis) LPS & P. gingivalis OMVs
U Fusobacterium nucleatum OMVs % 3L, 24 A ¥ F 2= b
%, 3707 THIIZOWT, MIREEOZL, MaNO#EETEB
X% V%7 5B % realtime PCR#:, western blot i % i il L CT&F
fili L 725

[ & £ 58] OMVsHIBLIC X ) Stk 4 b7 4 ~ IL1-B =% TNF-o
@ b5 % realtime PCRIC K DHERE L7z BE, 32027 7 ORI
HALEEIC LD, FA4 A A VEAKTR I 7027 4 — 2 2%
T HHREMEIC OV THEI L T b,
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o | HEISMIT A I X 8 A0

Bl #¥

F—U—F R, SOt R FEEE v AES LM, L6,
CXCL15, CCND1, p2l1, ITGA6, ITGB4

(RG] 8k 905 8 B35 (2 38 W C Bk R SRR 7 09 IR IR -1 & % 38

BAEL, FERWERTE LTLPSRME, Yur7 —EE5oly
HH OIS ENT WD, F72, sFRIEMIE OICHEY < 2 Bk
DG LREENT VDD, 2O W ROV HBT W 50 &
Bo TV RIFFETIE, BRIROMETICB W CEERES LR
NADIRIEEDVEH Z W S 22T 5 2 L2 &0, RIS R0 1y
HADEEIZOWTHREZT o

(BEL L J7ik] < A4 LM (JE) % 7o et YE (L0mM,
10mM) B X OFERE (25mM, 125mM) 12 & ¥ 2410 F 7213 48 ]
B L 720 BAEFFEBUT DWW TIE QRT-PCRB: % IV CTINT L 720 &
GHIETR 6, Cxell5 (H-8DOMMEIET), Cendl, p21, Iigab6®
K Tghd & L7ze 72, A2 59 FT7 v A ZHOTHE%IHH
F CT2AMER & LA RIA DB 2 MEt L7z MR R 3 Cell
counting kit-8 & FI\>"T 4 H A 24 W] & & 1247 » 726

(IR & £ 42] AIREEE IR L C, miREoRYiRE (Fut Y#10
mM, FEE125mM) TRl % A8 D 116, Cxells, p21 DFEHLE
W, Cendl OFEBENA DB SNz Tz, EIREO IR
THIFL % 24 BE B O Ttgab, Itghd DFEBLEARD D 5RO SNize A2
FYFT vEATIE, MNEREIKELT, SREOIRPEC L)AL
B IRIEDTED S 7z, MM RER 1k, tHIREE & L <, il
W CHIR A O ASZRD S Fze LAl X0, BRI SR A% R
55 RN, B ERAIIBIC B B S A b A 4 v DM
fladdsE B & OHaHE OBEICHYS- 3 2 2 & THER~NEEL TV
W REMEASRIE S 72

P08 IL-1B TR L 7= B A MHESE I 2 S i S v e = 2
Vv — A miRNA $ 5 L0 & TR RE & #i 3 %
[SEI ]

F—U—F:xrvv—2s, mRNA, §F

[HW] =27 vy — 23 s 50w sh s il hMuc, ek
miRNA, mRNAB X% ¥ 87 B2 & am, Mofiicspgshs 2
L CHEBMPZALZT &I, IL-1B Tl L 72 HGE Ml o5 2 rp
DI ) — A THIT 5 miRNA O Saos2 Hll L~ 5528 % AT L 72,
(8 & J3:] HGF % IL-1B (lng/mL) T24hHI¥ L, #a & K28
Z AR, BRSO T VY — L EFEML, miRNAE Y V32 Y
SEBRE O ZALZ AT L 7o KIS, MRS X OVIL-1B T 24h g L 72
HGF O 53383 T Saos2 Ml il % 24h 538 L, AJEH ® miRNA, mRNA
BLOY o BB BIEROEALE N L7, HGFE#Wh oz 7 v
YV — MZEFEHL L 72 miRNA % Saos2 fll i T 58 8l < &, Mg o
mRNA, ¥ »87 M OFBE X O ALP iM% T L 72,

(555 & #42] HGF#:h o L7 vV Y — A2 Calnexin 7 ¥ 787 &
13380 % hr o 720 IL-1BHIE% O HGF Ml & =27~ v — A T miR-203a,
200, 150 DFEFm AN L 72 IL-1B T 24h filli# L 72 HGF O X548 C
Saos2 fa % 553835 % £, miR-203a, 200b 3 X X150 DFEHIAHM L,
RUNX2, DLX5 mRNA & ¥ > 87 B 5Bl % #IH] L 72 Saos2 12
miR-203a % #MF5EBL$ % & RUNX2, DLX5, SP7 mRNA & & > %%
PEBlAIHI L, ALPIEMEAZ B L 720 Dl bd s, IL-1BHIECHGEF
oW ENT2L 7 Y — X 10> miR-203a 13 4 3 M 0 FEEL R HEFE
WS 2ER G 2 E L, SRR T A L AVRIE S s,



IL- 1Bl s hzz e bl il ds L Oe ik
AIREHESF ML O JEE A 714 = — & —FEBLIZS- 2 %

norisoboldine M %

P-09

FoU— N N RBBHORAIIL © bR A

norisoboldine, HL4EE

[EA] 6 5% 1 8k 0 ISP TR R 12 & o CHI Sl 2 S p B4
SEVEERTH Y, SR SRR COMB 7 KREVEA 74 T— ¥ —
A 205 o AL AR A SR A 5| &k & FEATRIE E LT B, norisoboldine
75 A X7 OMp oS- ER DY Y 7 128 1 5 A8
HWETH Y, PREMEA»D 5 FErHRE SN TWD, RIFJETI,
norisoboldine DHLARAEMEMICEH L, IL-1BAFHET % b b i h
Al (HPDLCs) 8 & Ok b s MM (HGFs) O 23tk A 7 1
T — % —pEAEICY 2 % norisoboldine D54 % Mgt L 720

[#4%} & 7] HPDLCs B X O'HGFs # i A L, 10%FBS % & DMEM
R |2 CH52E L 720 norisoboldine f£7E T & % WX IEAAAE FIZTIL-1B
i E4T, IL6, IL-8, 7 EH A, MMPs /% ELISA #:12 Tl
M EAT-> 720 & 512, western blot#: % v TICAM-1 38 X I'COX-2
FEBLDIRNT 24T o 726

[#% 5% & #%2] norisoboldine {3 IL-1B A% L 72 HPDLCs 3 X O"HGFs
D IL-6, IL-8, CCL2, CCL20, CXCL10, MMP-1} X O MMP-3 i 4=
2P L 720 S 512, norisoboldine i ICAM-1, COX-2%3 % #Ifi] L
720 AZIIOFER X D norisoboldine & HPDLCs 3 & 0" HGFs ® 4l £
T4 T— 5 — AT WIHT B ESH S AL o720 W 2 T norisobol-
dine % B IR E RTINS T 2 FCRIEYE A 74 T— & —EED
P S A, oREHLARBE DSBS B W REEATRIE S 7z,

B LA E B DB T8I X o THEA7Z, WX
FHEHTFOME

M Bt

F—v—F D FRIGEERT, BRINELEOWR, 7IVF= v
[EY] il 28 WIIGIE o s L b, a3tk g % #5o
HANEAITL 2 & B SN2 FIIGEE R T oM % i 7z,
[Jig:] BHEMBoOEFVE LT, J v MM WIENT MSK Mf bk % 1
Wiz ZOREEREF Y AVEL, BANEHE, BTSNV h S A T
X NTTT 4=, EHEWHSE S v N 7T 7 4 =2 K B 5, il
WS & BIEVERLE %2 4T > 720 4 W 22 2: 0 B 38 1d Raitz&Niemman
SONEEMEREE LT, WREREIT- 72,

[0 & E 8] RGN E 2 1%, Raisz&Niemman 5 /5 & @ g
BV CTHBBEREZR L. RRTESTEA1000D<TF KT
HY, THEFHL I TIVF VMG TIOHREHESN LW T
Hotze MEGENM 7 OY N TT T4 —IIBWT, TIVF=E
R BMEICHEL SN ARTFIRT 7 VF = VIHEP L 2RO
RTFFTHoT,
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P-10 Modulation of osteogenic differentiation and inflam-

mation by histone deacetylase inhibitors

Hyewon Kim

Keywords: Histone deacetylase inhibitor, Osteogenic differentiation,
Bone regeneration, Inflammation, Anti-inflammation

Objectives: Epigenetic modifications regulate gene expression with-
out altering DNA sequence. Histone deacetylases (HDACs) remove
acetyl groups from histones, leading to chromatin condensation and
transcriptional repression. Dysregulated HDAC activity is associated
with cancer, inflammation, and bone disorders. HDAC inhibitors can
modulate gene expression, reduce inflammation, and promote differ-
entiation. This study investigates the effects of HDAC inhibitors on
osteogenic differentiation and inflammation under inflammatory con-
ditions.

Materials and methods: Raw 264.7 and MC3T3-E1 cells were co-cul-
tured and treated with LPS to induce inflammation. HDAC inhibitors
(Trichostatin A, Belinostat, and Mocetinostat) were added, and an
LPS-induced calvarial osteolysis model was used to evaluate bone re-
generation and inflammation. Cytokine levels were analyzed by ELI-
SA, and cell viability was assessed by WST-1 assay. Osteogenic dif-
ferentiation was evaluated by qPCR, western blotting, and alizarin
red staining.

Results: HDAC inhibitors reduced inflammatory cytokines in
LPS-treated co-cultures and enhanced osteogenic differentiation, up-
regulating Runx2, Collal, Alp, Bsp, Ocn, and Opn expression. Protein
levels of Runx2, Alp, and Bsp were elevated, and calcium deposition
was increased. HDAC inhibitors promoted bone regeneration and re-
duced inflammation in the LPS-induced calvarial osteolysis model.
Conclusions: HDAC inhibitors mitigate inflammation and enhance
osteogenic differentiation, showing potential in bone regeneration
and treatment of inflammation-related bone diseases.

T XOVEIKALIZ B 2 5% ) > TR HRE O IR ]

WE PR

F——F:YUEE Yuy U KRAT77 ¥ —F

[B] = A VLI IERDREI 36 X OB = 2 VL3RRI & %
TERBEOAIKALE R TRHBDIRET 5. AUIZEIL, RROMREET
HHMHE) VB (P) OfEEEZ AT 22 L2 HME L,
[J7ik] ~ 2z 20 itk (mHATId) % v, PidtiicH
WY %A T OMBEEBURNT QRIICY —r 3 v 7)) &fTw, 2
DOFERIDE, EBRHS T Ho 7 7 UmmiE & ) JEREM, #17
W, Ao S 2VEMBAIBL, X714 F NERFRAT 7
5 —¥X (Enppl, 4, 5), BMEFR A7 75 —¥ (Acpd), B L OHKEIE
BRGTVH)RAT 75— (Tnap) OMIETIHB%ERPCRIC
TIRNT L7ze F72, 778 RFISSIE X 0 JEEOERM (Bh45) B X
OB () o F AVEERIRL, 7773 =) Y% (ATP)
LYo v (PP) OEREZITIE LI, BUEFAT 7 ¥ —¥
(ACP) BXUTILVAYKRAT7 75—+ (ALP) OiftEZEHIE L7z,
(K55 Enppd, 55 & O Acp4 3IEIHIN B TR WIBIZ R L
Enppl 3 & 0 Tnap 3PN BV CTHE 5Bl Z R L72. ATPIZY)
BT AOVEISTHEZ KM SN, PPLRSIE B X O F A V8
REERICHELTHEEL, TORERBEATFANVEIZBWTE o7
T/, ALPIEMIRST F A VB THE LS m L, ACPIGHEE
1EEAERIN SN D572,

(5] FEHRBIMICB N TIE, Enppd B X O Enpp575s ATP 70 5 PPi
AL, HIEED Acpd 52Nz filllili$ 2 2 & TPiAHEEN D
LEZOND, —), WBINCBWTIE, Enppl BLOIE O ALP
MPIFEAICESLTWD I EATRE SNz,

[sam] =F A VEOHIKALIZB VT, ATP ZFH L7: Pidb#a iR s
EEREE RS e S N o T,



ps | & b LIBSHIBHURMAES A b 51 55 5 > Wik
5

DR

Al s}

F—T—=F A VT NEME, F¥ MR, RE

[Hm] B A > 75 v MEROBE Y, A ¥ 75 2 MEMED
FRRE B L e o TV B 4 ¥ 7T ¥ MM DI 23R R
WO A% L, MEET T — 27 DAOERIZOWT b REILEE
NTWa, KfRETlE, 41752 MIBEOKRNKNTE LT, 4~
TS5 ME-TNY M AV FRIGTHEL S F % v FROM5 2DV T
M2 47 - 720

[P e D] o 2/ D4 > T5 > b (FL—FN#F& v 4 >
TIVINBIOF Iy IN AT AEEA VT T V) BRI
G L, FI BN AR L, BohiF s YERICOWT, &
THMEEE O OBRB X OG5 & 1To720 S5, ThboTF
5 PR % LIPS FHORARMESERII AR IS L, JEASINEE, (IR EE s nae
(30ug/ml), FEILEERIMBE (T0ug/ml) D&M TF TR ER, %
I B L A5 DO FEH % real-time PCR I THENT L 720

[ ] SR L v o hF 2 VRN, BRICHE 24 >
7T ME-TNy A Y MYECH U S FRICEDL L 22 4 X &R
L7ze 372, AV 77 FOMEIZEHILIETIE, FL— FVHTFT ¥
VAVTI VMR FI VNI AEEA YT T P ERKLT,
L VEZEOF Y VRIS LI ENHL N E o7 TRHEDF
5 R % LRSS U S8 72 L 25, IEERAAIN 72
GE R F OFEH L ADTRD Sz,

[#5:] RBIRICE D, F5 > BRARMEENNLIC B3 5 908 UG %
BT B EAIRENT. TOMBIL, F ¥ VRS VT TV NE
IS DIFHD—D & R DU REEZRIBL T 5, S5, £ VT TV
FEICK > TF & VR ONINESR 22 2 EXHLNERY, &
DI HEERBE T 24 7T 7 MBIRICBI AT )T
JVBIRODIGEEE %5 2 L3I & b,

p-15 | HUCPVCOFHALHBIN T OEIzo T

EH BT

F—J—F: X7 LFFFEORR7 7y —F1, b EEIILAE R
M, SEIEVERAESE A A R T, B S R

b AT A E PR (HUCPVC) &, & #iM3E R b %
M & U CHAERBEANOISAPUF SN TV 5, ARALHLEE B
WCHHESE IR RN -2 (FGF2) %N L7z HUCPVC (FGF (+)
HUCPVC) & JE#MOHUCPVC (FGF (-) HUCPVC) #3383 %
&, FGF (+) HUCPVC2SHIKALRER R T Z LA S Tw b,
[H/Y] HUCPVCOHKAL % e T 2 INTF2 L, 2205
PCTAHZERAME Lz,

[ & J8:] FGF (-) HUCPVC$ X O'FGF (+) HUCPVC %}
L, 7TVvAY) KA 7 7%= (ALP) Gtk llET 2L L Hic, &
PUNBBI R T O % @ m PCRICE VAT L7ze F72, Kidurp
o¥a) v (PPi) EZHEL, ALP 2R L 2854 % )i CTFGF
(=) HUCPVC D H KA B IR % FEhti L 72,

(#4335 X O#%] FGF (+) HUCPVCIZFGF (-) HUCPVC & Mg
L CALPIEMEA <, JER/IMB B T C & 2 MK IR S ALP
BLE)VUBNT Y AR— S —1DRHDPITHEL TV —F, X2
LA+ F¥afxA77%—+1 (ENPP1) #IZFDRBIIFGF (-)
HUCPVCIZBWTE L, ¥ ih O PP A3 L Tz, %72
FGF (—) HUCPVCIZALPZ#HINT % &, AKILABIS SNz, &
NOORFELY, ENPPLIC & Y A S5 PPiAFGE (—) HUCPVC
BT BAKAEZIH L, ALPICX ) 2B MRS s 2 Lht
TR XN,

[#7#] ENPPIL & ALP O3 T >~ 21 HUCPVC O FHIKALH i 12 B
WTHELZKNTTH S,
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P-14 BARE AT B R SRR B & 0N I A S A
@ DNA B BRI IS 2 238 BI2onT
A G T

F—U—F:z=aFr, B DNABBIBERE

[A] sNafiiz=aF 23 Lo L TIHEWEEEAR, BRI
P E Y252 HEINTBY, ZO—2IDNA#EELH 5.
ZOMGE, Wk e ppBEIIERIT, 22T, Reld=aFv
ZHWT, b MRABHESEALS X O N AlRAEERI 263 5 DNA
B OBHERE, 42 Fanconi anemia pathway O8I DWW T
a7,

[Brke D] e b Xy Bk L 22 s AR SEMIRL (BLF, HGF)
e N RRAESEM AR (DU, HFL1) 2 BRI /2. Sk
FElug/mUCHREE Lz aF v % 24WEEH L 72 o 2 BUiRE, 2o
%, SaFrEGIRVHEEIICRH L2 b O AR L, MR
MR, ~A4 2707147 v¥A, RT-PCRIZX Bl %47 72,
[ & £ 22] WML B VT aF ¥ RIS 5 & BRI
A E A ER Lz 42707 LA T vEALI2&D, =aF
v RINEE6, 121 # T Fanconi anemia pathway O %8BI A332
® 5172, Fanconi anemia pathway [ IZAEAET 5 40 D% T (RM2,
RPA1, ATRIP, BLM) 22WTRT-PCRIZTHRBDOBH %17 - 72
LEZhH, BERETRINSOFRBOBWADRD 5Nz D0, FEE
TRRBOAE R FADRO b,

(] =3 F v 2N 22 2T, WSS 2 5 EE A0
Sz, BRSNS X ) DNARY OBEREKD 1> TH Y, DNA
[ D445 % 15459 % Fanconi anemia pathway 235 % 9 13 2 H3aki
W2 & o ThIET 2 W Retk2s % 2 b7z,

ARIZENE, EMFZEBI IR G4 « AR SE (C) (— ), AR5
20K10280 DBy % 52 1F Thib iz

b1 | EBMBIRKICH T B MR (Y RTF I
NTF YL AREE) O

B T

F—7—F EBERS, BRE VRTFIUNRTF =LA
I

[BR] S8 213 2 BB RIR O G PHE & S hTw 2785, BI04
DDLET AN Z ANV TIE T 2 TIE RV FT4E, 28R
BRETH DI RTFINRTF ¥ —¥4 (DPP4) =S E (3
DB ERITT I EDBHS L o720 AWFZETIE, DPP4RHESE
D AL EF RT3 2 B R R~ OEEE B E L7z,
ARSI A R R B LT R R OKB LT T o7z UREFS
43%5) .

[k X OJ5:] 8 Il C57BL/6]]cl & KK-Ay/TaJcl= ™ A% 9%
BRI U720 &~ A% 48 (Vehicles$%5-#, Periodontitis+Vehicle
5.8, DPP4 inhibitor #%5-#, Periodontitis+ DPP4 inhibitor #%5-%)
W2 T, SEE6ILT ORHAS VL& FEBRICAE L7z, FEERIYERE K Ak
WA EFEAA S FRICT0MR 2 K2R L, 128 E1F L7z, DPP4
B4 (Linagliptin, 3mg/kg/ H, 0.1mL/10g), & L < & Vehicle (05%
ANKRFY XF Uk a—2A, 01mL/10g) %1 H 116 128 f#kEH &%
L4t o720 20~ Y A DR & BERF IR 2 3052 L, 20 38l
ISR 7 F ol (OGTT) #Mifr, Toth, w8,
R AR 10% ANV VIEHISCREER T - 720 BAEE W o FFAl
&, X#~A 7 uCT 2 vz, BEMSERENEIE (ELISA) #%
VT~ AU DPP4 7 ¥ o8 7 B2l E L7 ze

(555 L 05 HET, KK-Ay Y7 2BV TOGTT %175 7245
BRI g~ 22 BT DPP4 BLES I 515, MO 1 A A%
Szl LT, FEBRWEE %< 7 A Tld 2 o Mg E LA #5050
EDREY S N AN E RO, T OKER, FEERHE 455 DPP4 B SE
SO PEIRITRAEA R % T S8 2 WHEMEA R S, BEIRI & R
DRAWHEROREMNARE S NS, Lo L, #E%2 DPP4HE
HEOFNHNG 2 BB 2728, SHO A 5 = X MRS EET
5o



7 R e M A B 0 M L7 % P 7 BB PR A 27 1) —
=V IO

P-17

fAH A

F—U— N R Su—Y Y oI, HbAle, ZHENS

RVFRTNVATFTL v

[H ] SR & B, M5 TE 2 AL S 5 AU Ik o B A%
EHTAHI LN, REHERASEE OBERE O M EIR S 2 R L,
R OMHER XD Z L A%, WEERE R 20ICEEE &
%o L20L, WRHEBECTRIMAZAT) &1L A LR, LRI
X BRI (FERI) 12 HIEPIAH 5 BEVL . — T, s
FIZBNTETO—E Y IPUHTH Y, L OWE, WRRy v b
M HIMMAED HND, 22T, 7u—E 7o iiiE (BOP L)
2R UIEAC I 2 BRI % S8 T & U, R~ OZ 28 % fii ffi
DAL—RIATH) TENTELESL D AWFFETIE, 5510 E BOP
MLCEH S 7z HbALc O AHBIBIER 2 fRAT L, BEIRIEA 2 ) —=
TRRAEN DG % Wit L7zo

[HrrE & 5] HARBE RS EREI B E D S b, s A
DB H RN E Lz, #8R0ME BOPILZ Z N ZNERIL, il
)7 XL AT 2418 (Yumizen M100 Banalyst, HORIBA, H#R) 2
THbAlc & BIEEC SIS ~ 782 (hs-CRP) #WE L, WiHRii 7
HERCOMBIBIRZ AT L7z ABFZE1E, B ARERFREIR e b AL
FEHAKREZ, Eishsz (NDU-T2023-17) 0

[R5 5] AWrzecid, MUEREEZA T HADS BE1GH, LK
20%, FHERT65.9 = 13.7%) & Hds & L7z, /4RI L BOP I % H
WA O HIE, FRENHbALcAH6.]1 = 09% & 60 =09%, hs-
CRP %02 + 04mg/dL & 02 = 04mg/dL T - 7z, BOP IfiLH T &Hilll
L7:HbAlc & hs-CRP &, {HAEIMD %A & O I A 7 2B % 520
72 (Spearman DNERAHEIME, p<0.01)o

Geiam] o AR AR 12 R S il 2 W 2B 2 2 ) — = v 7R
13, BERANOZBEHEO0ICHEM Ry — Ve R REIRSR
720

T VR AE R BE R S B 2 EEIRCTA oo id Bk
7T — I O E HREIR O HERE & OB
Il ATt

P-19

F—7— N, BVERERERERE, EBEIRCTA

[H#9] B R EE 2B 2 EBIRCTA FOEBIRT S —2 O
FER & B o0 FAE BE & o0 B A& B L7z

[J5:] AWFZEIS B IRGHEAS 2 { TEBIIR CTA % #ef L 7218 M5e e
EREBEH 280 G & Lz mBIIRCTA % TSR 3F I B0
575 =27 ERMNICEH L, CT30~130HU ® 75 — 7 % fibro-
fatty plaque, CT1#H-30~30HU ® 7 J — 7 % necrotic core, #fl% fi-
brofatty and necrotic core component [FFENC] &%€3% L 720 tilEw
DIFRENE % 5 B8 (AAP/EFP 2018) 12360 X 3Ffli L 720 T
BERE KB (RERAT— V30 L) LIFmEwE LR (A7—-2
PIF) 24 TR L 720

[ 9] BRI 28 (n=10) &L IEMPEESE &M (n=18) CTHREHH
IE%CTH o 72 HEERIZIEREERE & k<X periodontal epithelial sur-
face area (1166.75 [959.67, 1516.40] vs. 1060.27 [864.06, 1127.58]
mm? P=0.015), periodontal inflammatory surface area (253.86 [89.41,
564.56] vs. 62.84 [27.09, 127.99] mm?, P<0.001) & b IZFEETH - 720
FomEERIEIEEER & LGB IRCTA 1o total plague volume
(2571.76 [2385.52, 2809.04] vs. 2096.39 [1854.62, 2270.20] mm?,
P=0.007), FFNC volume (1046.78 [991.79, 1180.05] vs. 883.01 [689.24,
994.42] mm?®, P=0034) & bIZEETH -7z,

[#5] EEIRCTA EOEENR3M D 75 — 7 RFEIE, G O EAiE
JEL B LT B REVED D B o

— 158 —

PN IR S O B T 0 D 22 4k & A T
WY BRI AL

P-18

JER —A

F—17— F : JUli/MIEE, PISA, Porphyromonas gingivalis, Wi)H3E&
ARG, Stk

[ 5] ISR ORIEZ T TId R, ERBIEET b,
BELIE, NEIRIC X 5 .05ME) & Porphyromonas gingivalis (Pg)
YA H L, BIRVEARIEIR O F 58 & Pg fimA 815 T O type (A
Wb ERRELTVD, ANEIREE &S TEERGE T 07208
CIIMMCEZ NIRL TB YD, SHIETH S 2 &0, SRR
FETHEHITHIMNT 5. THETHMMMERE TN T 2 WRHGHEO A
A FIA VIIRBIRZ B 2283 D 5 D OOWEIRIREICBIT 57
4 FI4 VIMER SR TR wizn, SHmEEE I3 2 %G
WIZHEH L7,

(PR & J5i0:] WRZE 51 2 ) 38 7 15 © A7z R 20 e i B o N R =2
FHoOEOPEREENRPBE 3054, BE198%, KPE1074)
ERRE Uiz FREGREHIIRAR 7 v MEEO 75— 2, M & L7z,
Wi PRFFAGIE H & L Cid, PESA, PISA, Iif —MeMAs - & A,
FEOPUBE S AIRIRD & L7zo W BHIZ 25 37 HLNIZSRP
%47\, PISA, PESA 2% L7z F 72105 v o v J& % 50 L2 ok
T 5 MEHUARAM O W E % 475 720

[ 5 & #£22] W20 PESA 121278.32 + 422.89mm? PISA (3 560.86
*384.12mm* Th o 720 F 72, Pg 33277 HRIIHE 3 2 M5 HUi A 31
FEVD3SDUEE o 2 BENITTHTH o720 THITH LT, SRP
T HDOPESA X 114205 = 396.7mm? PISA 1 312.68 + 256.35mm? T
Y, HEIZPISADWYHRD STz MIFPRIGIZ O WT b
RO BNz, TICHERHEFIOER T 2 4 EFR IR LN ho
7zo Lh b2, PUR/MESEPINR B 03 2 B i 2R AR IR & i b)
A7) T EDSWRET, M4 GG REBTFRIICH G2 REEIR SN
72

BRI E 51 B FBIRATIKAL & o 95 S AE
JE O B

P-20

iR TN

F—T—F W, EBIIREE, SHEIRA KL

[H] SRR BIRBECERED Y R 7 KT CTh b I L dMEsh
TETWDS, WJEH & BRI LD EIZOWTHOZE 7 ¥ Xk
T TR, RO HWIE, EEREEEZ BT L8 I3y
7 ARRGEL o SHBINRATIKAL (R & 8 JE 0 FE BE o [ % FRAil 3 5 = &
Thbo

(W& D] MBEiGEBRRs IR TR % 520 B B IR I H 75 %4 %
MEE L, M, sEHERRES LN I~y 7 AR

Fo7z0 WRIBOEAE L, dmmU EOWERT v bOEAEB IO
2018 4E B IR Hr 0 CTRHME L 720 28 9= v 7 AMBEO ST Ik
AHBFRIRIROAE MR % FBD 725, HIRALIEA &I L7z ST
WRAKALIG: & s Es e OMBIZZ Ea Y A7 4 v 7 ARG CEF
ML 720 ABFEIH R AR A ME AT RS (4 DK

HTAT o 72 OREEFR 5 © M2023-040) o

[ & £ 58] WRFH TSR OFHERRIT6845% (BUET380, LH24)
otz WML, #EE, 27—V 1, I, I, VAZh¥h,
13,22, 14, 19, 6 %4725 720 SHBIIRAIKALIRIZ 234 (30.7%) O#ERH
WD BN Tze dAmm Bl LD AR v b OEIAH AL 25% O E
TIESHBIRATIKACIE AR SN L+ v X 2056.39 (95%CL 1.69,
241) EHBICE N0, T2, AT — VMU EOMWEZIESEENRG
AR R 2 A+ v X HAT348 (95%CL 1.09,11.12) & A I w
MNolzs

(%] EEREEEZ AT HBHICBVC, HEWEEEZ LS 5~
Iy 7 ARG E L OFEIRAIKALR OSB3 B R Z R 72,



o1 | EBIHIALICS BT I 04 FAORH

K#r A

F—7— F o EBRYEF L, MET Ie A FA, BRI L

[H] SRS A N A A 2 AMAISHA L2354, I Tl 7
304 FA (serum amyloid A: SAA) WL EIZEEIND Z LD
HENTWS, SAARBAMRIEDY —H —Th b5, BEUELETDH
L BIRELEE & OBERIEAHTH 5. €T, ¥ ANTEBRGHE %
L, SAADEIIRMEALAE DM T- & 4 % 2 F WEt Lz
[1EF - J733:] 638 C57BL/6< ™ A, ApoE /) %% A% Zh2
Oz v ba— )V, @OWARRIC X 2o REREE, 3 Porphyro-
monas gingivalis (Pg) W52 X 5 KRR, @A E Pg
W5 2 0FH U7 o8 R RED A BRI 0 720 AR S 45 2 11
HIZ 70 &% L, SHEMME L7z, Pewifkh1& Pg ATCC33277
Mex vy 710k 2 BN cl3m, 5OEMRGEAT L 7ze 22 I8 R i
AL, A IIGE, i o SAA & IL-63, ApoE /7 T
WX KREIIRD B ka5 i 2 e L7z

[ 4] sl gt iz, @, @, @ONETELL Tz, M
DSAARIT Y AL IO, @, G, OHONETHIML 72, KB}
WROWEWGILE O TRD Sz,

[kaa] M o SAA DRIZ@OH b K& <Y, KREIRIZIRL
HHRBOLNZ oLl % Kin§ 25 SAA DB & B5-5 %
RS H S L L, BRWILE Peii & ORI TWD
ZEnD, SAANEEMNICEIRMALISE & BB ICH S35 0%, Pg
WIZ L DWENHDLODPHRLIIEE SR IMEILETH S,

po3 | FEBRIHIERA KB AN 2 B WOV T oM

I e

F—U— N ERMEEEETIV, RUFNYIVXF 4TV, Por
phyromonas gingivalis, KIhsA

[HW] DEBAEW#H DT 1 ZAN4 F — 2 ZADSKIGE AL ot A Wi
BAZZAL " HIAT L, WHALEDSA OHELTICO %235 W R HS < it
HEINTV D, RIS T b % Fusobacterium nucleatum %
Porphyromonas gingivalis D5 25EH ST b, BIE, FEEROH
JARETFTIVE LTIMARMENERTH 505, AIETIIREI AT
FIT T ADE " FAEANORSRFE RN A P. gingivalis V) K% HE (LPS)
DHANOEE ZMAGHE L ETHEHH L2 ERL, HERT
D JAE & RSN OIS R F A5 K A5 AN G- 2 % B DO\ TR
L RN B At

[FrREE 58] 6~8 3Bk C57/BLE] ¥ AT V¥ ¥ 2 & ¥ & Jik
PP, ZD%2% T F A MT CHEEF MU A SOBKICHER L7
bOx6HM, WMEHEK2EBORNIBEEEG %37 -V To7z, %
BREEIX5-0 MR Mt 2 2 AT o 72 D B RS ROSR PSR IC P. gingivalis LPS
EREGL7Zz2bol L, MBEIEHRICPBSAIEADLD L L, 19~
21 R IC R 2 AT\, BRI AHLER 2 © DN K 28 AR I o MLk 7
iy - JEREEOIRNT, ANGPTL2 % &S HESEEY 1 - H A4 ¥ OMisT
P, 5 s EEICOWTHET L7z,

[l 5 & £ 58] FEBF (3o IR & ik U CARE i AME I ATE D Sz,
KIGOIER DK E ST Do 72 WEB OB ATED Sz,
FERHECTIE ANGPTL2 72 & NS SIEMED A b A A4 Y IEBLOBIRAST80
b7z,

[#iim] REEASAET VB CTRSM S & P. gingivalis LPSIZ X %
FEERI B 912 ANGPTL2 @B 5-12 & 0 KIS IESS & 8470 S & % W hEdE
Wb EDREEI NIz,

— 159 —

oo | UBHSEEELRNI 31 B LK - - R 02

Bl oLh

F—U—F im, ZKEHRVES, NGS

(BRG] boaa R & TP - e - BRI O B2 B S 2§ % 720
VYA R PEAL IS B B MR OV OVE v, BRI O R R
AR, IE - B - B NI & DR A & R L 72,

[BRF & 5] 3585 % 52T 72 IR R A0t 30 AL OBRC & 0 LsE
PENTIR & W S 7230 N B BEERE & L7 S8 2 B v TR AL
Mt x T o720 72, FHEA LD BASRILL, DNAZIH L, NGS
& CHIR RN 217 5 720 WO 77X 27nyie 22 bo
R L7z

[ L £ 22] YpaR MRy aRETR L ) 7 -y FiRs
MR 720 Tz, MEEF ORIV E VIREIIEKL, ST ar A
T VIR R A O S & OB Sz, MR T,
TR B SR % <, MBI LA H 5 72 ANCOM 2
B\ CTHEE C Lactobacillales H, Rl T Veillonella)&, WM T Bi-
Jidobacterium J&H TPLIECIKA2 o 720 F 72, IR T Staphylococcus
&, W C Muribaculaceae )@, Alistipes )&, Staphylococcus J&AsTPL
BECE A o 720 Pathway f#HT Tl&, &EALIC 368 L CTZ 83 % path-
way DS 7z,

(K] ShooZ ehs, YR MHETR I,
AT 3 2SH A BSE U C 2§ 2 W REEATR S 7z,

BB X o

P24 < ZBRBNCB T B ) T2 EF v b SI00A9 D%

U NN

F—U—F:BRH#, HNvTuFrsF . SI00A9, RANKL, BEH
ik
[H1y] SI00A9XH VT UF 2 F > 5T 25 87 D1 OTH
D, FAHFRERS LR A S W S Do HhJE KRB O BRI
FICEAanras sy ORHAIITTET L2 LMo TEBY, N1
I —H =L LTOIBHBHHEEN TS, K4 1LS100A9 2355384
ML E AN L RANKL OS2 HE T 2 2 L 2 WM LT & f’ﬁ\
RN OFH BT 2 EECOWTREAW 2 2% v, KIS
u < AR BV TSI00A9 D E D X D % @%5&5#%%
352 ExHBME L7
Wf*‘%tﬁi'ﬁ] By SR R IR K 2B R B H & D AKGE & 15T
Tbi 7z, 10 Bl HEYE CS7BL/6] < 7 A BH 356 3T 5 12 6.25~50uM @
VaryeFr bSI00A9 % MEH TH G Lz, MEHEL L CTHRDPBS
PG Uiz, #5-BA%6 H HICREIE S8, WHEEEMLL~A 2
T CT, TRAP¥:fs, H-E¥:ft, RT-qPCR T WL, M4 WL,
HETRBECORE 21T - 720
[R5 & #52] ~ A4 7 1 CT I3\ T S100A9 (3 FE AR AR 19 2 4 W LA
PHASEEIN S 2 A2 Size F 72 EiE RO S1I00A9 ¢ 5-8 Tld %
SEVEMIL D, TRAP B Ao A S 5 7ze RT-qPCR T
& Tufsfl1 (RANKL) T OB EARD SN2, Tufrsfllb
(osteoprotegerin) #fnFIXZIL L h o720 U EO#ER LD, SI00A9
IXRANKLOZBAFEL, frgMiaElzitEd s &ick-> Tl
W2 < B LT B gtk soRig Sz,



Porphyromonas gingivalis HFAMEVNEL (OMVs) 1
7 v b ERINC 817 5 RANKL/OPG l % 21k &
& C AR R %

P-25

(IESPN |

¥ —17 — F : Porphyromonas gingivalis, JME/Ng, RANKL, OPG

[H /] =37 595 5 T 3> 5 Porphyromonas gingivalis (Pg) 1,
MR mBEA SRER SN2 OMVs & FE/E - B L, ok LR % R Rl
T AR A BRI EE G525 2 LN T WA, Fir DORFEET
1 Pg-OMVs A, in vitro THEEHINE O 53L 2 4 L 350 o 4k Ak
BRI 2 2L, F72in vivo CHRAEEIIN AT SR LS 51288
ERLERWHLNII L7, &2 T4 Pg-OMVs OF IOV A
AZALEWHOPITT L7201, WELZRATCHBIF %5 RANKL, OPG
BLOKIEENEY 4 A4 ORBERG L7z,

[#1#1 & J53:] Pg-OMVs & Pg ATCC33277 bk K5 383 % 55t 0430l L
e EEPSHBOF Yy bEAWTHE L, v ME2OREH, O
TR 9 TV, @OMVsHk 58, @HERME % + OMVs#x 51
W25 T, OMVs#5-Baa16 H HICH A & 5ig 2 I L7z (EEK
FEFEER T E 4 T2021-3575) o Pg-OMVs (3382 310], L3452 -8k
FIB ORI ES Lze 2 L THKWORANKL & OPGOJEH % 7 =
AE v Tay T4y 7ET, IL6B L TNF-ad3 8% ELISA#: T
AT L 720

[ 5 & £ 28] Pe-OMVs % $¢5- L 72 28 Tl3 iR TRANKL D 5
BAS LA L, OPGORBIAKT L7z. 748D RANKL/OPG ik
B AT OWLIE IS B L T/ & HICIL6 & TNF-aD 53 b Pg-
OMVs D512k ) FH L7z DLEOKRE LD, Pg-OMVs D4 P
ERAET B AN = AL D—> & L THIE %R TRANKL/OPG It %
Winx42 2 EAURBE I,

3D 7)) ¥ b L7z B-TCP O FEILEDTEIE £ % v
7= EAT

pP-27

ik W

F—U—F:13D7Y vy, FHEM, BEEE NAF3T)TV
[HY] B-TCP 7% & O F M % 5 KIBIOILIRI A - 72 TEIZ3D 7Y
Y NT AR T BN T WS, ABFZEIE, 3D 7Y ¥ M & 2 A
Mo LEMEoGETZBimE L, 3D 7Y ¥ ¥ T L 72 B-TCP Dk
Witk O RIIHRE & FEMTH S OBIR A EEYE I X > TR,

(bR D] G L 72 B-TCPAY K, ikl ¥ &, PEG200 R4 L,
LCD3D 7V ¥ & THE Lze o) — Vv KRF 1 2% Ol
JETHE L, ZhZhosfik XRD/SY — ¥, RKEMGM S 2 #H~
%L & HICSEM THMA B L7, BENHEOSEME%% 707 F 3
v 7SO Python, #ESEE TNV D InceptionV3, 7 I A¥ Y 7
F:0 K-means I L THHL 720

[R5 & £ 58] BERGRIE A < %2 512D T B-TCP OBERAEA, it
KIEMIRSIIRE L otze T2, HBERGRIE DR T-ORIEFEZ,
FVIFNVAIETFTVRERET L ECTHHTELIENPHLNICR
Too 75 AZ =G ORESE, ik, i, AKIRO BRI O KRR
WD E ST E L, BT Y T VIBRESKE BB A SR,
IR ¥ ZIITRAED NS K BRIRETH 2 Z LARBE N/, 2D
MRS, ALE T VS H W 72 InceptionV3 & K-means O f A&
DRICE 20 EPKAGEORHE KWL L T b 2 EATRIB S 7z,
[#aw] AWFZETiE, 3DFV ¥ + L72B-TCP % M4 OHEETHER L,
FIMIRGE & AR S OBRZ R, HEFEIC X 5 SEM B0 5%
BRIz FOKE, BEAO SEM MG F RFHE THETE, &
TTREDE D B LR & DENEZHWTE B2 EAVRENT,

— 160 —

pop | MBHILERERT 8 A bSO

W izt

F—T—F:REET YA N, SR, %08

[H] % 13, AHRTOF RS TH 5 REET 785 4  (COsAp)
PORAANTE (A FF AT T =a—)b, COsAp k) #BI%E
L 20184F 12 HARC lili L7z BUUFZ2WRIN, 5 fa8pg & kot %
RL, IR BIRMEH SN Tw5bA, 40, Biomimetic O 8 152> & i
B & B L 22 LU E 2 R L 3 28 L v COsAp i flidE A B 2 5K
TEL 720 AREFSETIE, AMEROWHNEMZ 5H L, in vivol2B1F
LA % TGS 5 720 7 B & 24 IERGRER 2 i L 70T
W9 %o

(B & 5] AbSAng & B E, 7 — ) BRIk
(FT-IR), HEX#EHE (XRD) B X OGEAREF#HHEE (SEM)
THM L7e B8 B X O E, GLPHMiR:IC T, 9 F KB
BB IO ICEESmm, S 8mm O KIBEER L, MR % A
L CaFili L 720 4, 12 B RHR A A Z SR, 9 BLHLAR 27 1% 5F
1T o 72

[543 & #52] XRD/SY — Y L FT-IR A7 P vd b, iRIEGIE R
KmELT NI MEEEA LTSI L, F/-SEMBI%rS,
WL TH D Z LR L7z 128%BO Y FHMY I8
BH BRI, COAp BRI 17.7%, BT 157%, FRArsbbHIRL
L, COzAp Mk 104%, AIEMH18% Th 72,

[R55] BB L ILEMEZ AT RBT 85914 P THY,
COsAp Fikr & MBS, BREEE AT 5 LIRS NIz, 4k
&5 7% B AGE R AEO FRIR A FATE A FERR S %0

p2g | FGF-2% I\ 7 MR AL HE % OB R FF A

ek BT

F—T—F 177y TP, WEMERE AR, FGF-2

[H1] FGF-2% M\ 7z ok MR B R 36001, JE4E% < O RHS A%
ENTHY, FCR20AMEOHEIZLZ L AbND, L2 LEDS,
FERFIN 2 BRFHG XD v, 22T, 79 v 7FHT L FGF2% v
7R AR A R R O BRR I 2 bk A 2 L L L7,

(PR J7iE] W%HE, 20164EH5° 5 20224E £ TD 7 o v T T 72
X, FGF-2#% M7tk MM ARk 21T - 72314 (Bk184, «
134, “PIERG09 £ 1227%) & L7ze WE&MIE, HREICH
JaMMoTe -y yR sy b7 A (PPD) 6mmbll, #1/3
DlhomEtagIEe Lice B4, 79 v 7 T2 17 - 72841
B (F#E), FGF-2% 7ok S ALk P ARk 2 47 - 72 T6 500 (RAE)
L L7z, #ffilx, PPD, 2V =ANT ¥ vF AL LX)V (CAL) &
Iy 7 AMKAEE Lz, R, ARl (E0), #iges A% (E1)
BLOMiH24E% (E2) L L7z,

[#53] PPD O, WL b E0 L EL, El& E2CHERUEH
BB, FHEERMICBIAPPDIX, AEEZBORMP-72, CAL
13, FHEHKRLRBECTHEOHERERZRED, Ty 7 ARE
Tld, FH LB LR CHRIBOUSE RO,

[£%2] 40, FREELRBEZLKL, PPDCIRAESEIHADT, —F
TCALIZBWTIE, HEAEZHO. Zhid, FECBWTEICE
B AT #5112 & o TPPD A L, REFICEB W THE AR LN 25 % £k
) BiERAR D FELC X o TPPD S A HINAYE 2 H Nz,
[#4%5] FGF-20F AR S Wiz, 48, BN A iamesn %
A LTl



g | HPEMMEFMINNIAINT (FGF2) ORFIIGHIA
FHUSEREE T O BRI 12T
% Lik

F—7— IRV S A B A R, LR, ok R R
%

[H] ez, REMRBEEAHT 2 2 EPHEshTwad,
HEFEVE R ME LS B B N - (FGF-2) Xk B RLRR I IR B2 R_§,
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BHEDRIATEBICIE, FGF-2 + hydroxypropyl cellulose (HPC), %7z
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~A 70 CTIC X B2IEEWNFH 21T 5720 T v MR X D ERECL
7o BH R B BRI (BMSC) % FGF-2MN/ FER TR #E L
Rl HCIRBo/IZE, ¥l 3, 5 H CHIRAES /R oflg, 5
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[R5] HIREARY - TEREEERE <X, OVXEEB X OHIEREE 12,
FGF-2 ® 3 Ame A 2s HPC Hih & [k U CHiE S B 2 £ < 351
%80, FHRERE2AEIC LA S, FGF2% R LEE L2
BMSC T, FEFRIMTILRT, #HE LRV E % 2o, fille
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[#45] FCF2RATEIC X ), OVXHEES X U HEEEIC 31T 5 KA
P A B 2380 U 720 F 72 FGF-2 13 BMSC o 845l % it L
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TIIFEAETIEEPE L D> 720123 LT, 01% TIEEZHS -
WHIEEATRD 5N, IR 2130%%001% 2R THEITK X
BfEER L7
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P-30 T AL S M A R - N e b B IA) b Bz M bR
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F—7— F AR, SRIEERHE AR R, Ca9-22 AL
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He L CHERBEDOT & v F A2 MrA Y RwAl A Z BN S &
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WO LR ARET S22 L2 HE Lz, L2 LS, Lok
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P-33 Enhanced bone regeneration using iz situ combina-
tion of BMP-2 and autologous bone graft in rat cal-

varia defect

Kyoung-Hwa Kim

Keywords: Bone regeneration, [z situ combination, Autologous bone graft,
BMP-2, Calvaria defect

Objectives: This study is aimed to investigate the effects of iz situ combina-
tion of autologous bone and BMP-2 on bone regeneration in a rat calvaria de-
fect model.

Materials and methods: An 8.0mm diameter circular defect was created with
a trephine bur in the area of the midsagittal suture of rat calvaria. The circu-
lar bone fragment that covered the defect was washed with normal saline and
cut into small pieces with scissor. The bone pieces were soaked in PBS (nega-
tive control), BMP-2 solution and IL-10 solution, while compressive hemostasis
was performed on the defect with gauze. The bone pieces were grafted in the
defect and the flaps were sutured layer by layer with 5-0 chromic gut and
silk. The rats were sacrificed 8 weeks post-surgery. The surgical sites were
harvested and fixed. Micro-CT and histological analysis were performed.
Results: In micro-CT analysis, BMP-2 group showed the highest values in
bone mineral density (BMD), bone volume (BV/TV), trabecular number (Tb.
N) on new bone, but there is no significant differences. In addition, BMP-2
showed the lowest trabecular thickness (Th.Th) value among the groups but
there is no significant difference. In histological analysis, grafted bones were
degraded in all groups and new bone was regenerated along the graft bones.
In BMP group, most of grafted bone was replaced with new bone. Negative
control showed the lowest bone area value among the tested groups, but there
was not significant difference.

Conclusions: All grafted bone pieces were degraded and new bone was
formed surrounding the grafted bone. Combination of autologous bone and
BMP-2 showed the highest bone regeneration among test groups. [ situ com-
bination of autologous bone and BMP-2 may be helpful for bone healing in de-
fect site.

P AR, AR S T BV LT R L
T2 FVenTuT s by IESERBIENRE & i
TIN5 A4 DR & T 72 v AL TR AR R 0 A A
BT B i & BT L A K
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REET XY A L, WEARRE A, GTRIE, 45 Hiuhr, EPRRFE
[HrY] g RIRC W T OY A, B A & ERp
PR U - R AR A R AT S B, E4E, L-9 27 F Feh T
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WA LTP (LA /CL) BEL kBT /8% A4 R % FH o 7o 3 R LR 7
EREoOaMEEZMTLZ L2 HME L,

[FEF & 58] ARWZE I RO R R R R K2 Ml A R O 7R & 14
THME L7z BEPILHEE, PRAOVLEIZEHL, RSN OREI TS
N bR S 10 R (R RS KIETRER), BRI SRS 1 B 39
B) 1%k U C bk A AR A 2 AT o e

[f 5 & E82] — OB T IE AN G O BB Tl o 3% 23
SN0 PR EORIEFT RIZRO SN h otz KI/ST A —
ZORHITIE, FERT v MESHARIIWNR6 A H %45 = 1.6mm,
127 1% T49 = 14mm, FHZ VA NT ¥ v F A ¥ M4 23l
%67 HT44 = 17mm, 1251 T46 = 1.2mm T o 720 R
FAT T, TS R AR O A v S R AR 3 IR 228 D e 11 2
RIAGE S DYGEEDRD b7z,

[iam] ARWEZE DR RA & Ml AT IR, WA ERIH 25 1 E o4 R 4R
WX LT, P (LA /CL) BE& BEET 785 A 1 JHRE 2 v 7 o JE LR
FHAEREIARITH D 2 LATRIE S Nz,
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Evaluation of the Periodontal Regenerative Potential of
LPA/LPAR Signaling Regulatory Drug-Loaded Colla-
gen Scaffold in Localized Chronic Periodontal Defects:
A Pilot Study in Dogs

P-34

Doyoung Ahn

Keywords: Periodontal regeneration, Furcation defect, Lysophosphatidic acid (LPA),
LPA receptor (LPAR), Periodontal ligament stem cell (PDLSC)

Objectives: Periodontal regeneration remains challenging due to the need for coordi-
nated osteogenesis, cementogenesis, and connective tissue formation. Lysophosphatid-
ic acid (LPA) promotes periodontal ligament stem cell (PDLSC) activity through
LPA receptors (LPARs). This study aimed to evaluate the regenerative potential of
a collagen scaffold loaded with an LPA/LPAR signaling regulatory drug in Class Il
furcation defects.

Materials and Methods: Four beagle dogs (24-26 months old, 12-14kg) underwent
surgical creation of 24 standardized Class I furcation defects (six per dog) in the
mandibular premolars. Each defect (5mm occluso-apically and mesio-distally) was
prepared by removing the buccal bone, debriding the cementum, and inducing in-
flammation. The defects were randomly assigned to three groups: Group 1 (no scaf-
fold), Group 2 (collagen scaffold alone), and Group 3 (collagen scaffold with 5uM
LPA/LPAR signaling regulatory drug). Scaffolds were applied accordingly, and the
flaps were sutured. After three months of healing, bone regeneration was assessed
via micro-CT analysis.

Results: Group 3 demonstrated the highest bone mineral density (0514) and bone
volume (259%), both significantly greater than those in Group 1. Additionally, bone
surface density, trabecular number, and trabecular thickness were increased in
Group 3, indicating enhanced bone architecture. Although trabecular separation did
not show a statistically significant difference, Group 3 exhibited a numerical decrease.
Conclusions: These findings suggest that an LPA/LPAR drug-loaded collagen scaf-
fold enhances periodontal regeneration by improving bone density, volume, and tra-
becular structure. While further studies are required, this approach appears to be a
promising strategy for periodontal regenerative therapy.

*This work was supported by the National Research Foundation of Korea(NRF)
grant funded by the Korea government (MSIT) (RS-2024-00338812).
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[#E & Fi] © bGF %250 LS (OIM) TR, KRUZh
WCDCHT (TGF-bFEH]) @i UE2e L7z e A L7z 48 well
FEAZMTHY — F 2B S, <A 27Xy b2V TIhZH
WitR, TRERFRE AT S 2 & T Y — MG L 728 S B oML
SNz, OIM O A TR L 7z Milabl % 3D-GF, DC 17 ¢
WL722bD%3D-DCob& L, ZOMMBMEE - 5 HAEMEZ in vitro/
in vivo THHMli L 72,

[f5 4] MIBEMAT O E, BEK 2.0mm OMIESE 3D-DCob (3l sk 3
B 5 v 87T D COLL & FHFMMIFR < — 7 —OCN Z B A &
SN TV, —J5 OIM DA THEHRL L 72 3D-GF TId OCN D58 %
B o7. £723D-DCob T3, A MILEEMRNA %8, ALP
iWPE, OCNREAENEEZ R L7z & OISR 2B U5 K 4E €
TVt b 3D-DCob % il L 7= 4L, il fAESHE I Nz, Z
DB 2OV T b Vimentin R YUK % H V72 502 4t %2 47 -
JoAEE, WA AR Y B Vimentin Btk /OCN kO BRE S iz e
3 R 7S B B LBl K e

[Z5 L] ¢ b GF 2 & BLyE fE 2 5 ARMLRL 3D-DCob 1, H & D
BB & D MG A EZFET 5, Il aHAEMEE 2D S
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T2 FGF-2 81 % F v 72 o JE ML T3 A 8 0 0 5 A% v 1) 30 il R ey &
D AHBICRWIEEDS D05 2 Ebhr oz,

P-39 Is there a difference in the dome shape of the max-
illary sinus created using the hydraulic sinus eleva-
tion technique and the conventional osteotome tech-
nique? Seung-Yun Shin

Keywords: Maxillary sinus, Hydraulic sinus elevation, Osteotome
technique, Crestal sinus elevation, Sinus graft

Objectives: This study compares the height and shape of the ele-
vated maxillary sinus dome created by the hydraulic sinus elevation
technique to the conventional osteotome technique.

Materials and methods: Patients who placed implant using crestal
sinus floor elevation technique in Kyung Hee University Dental
Hospital were retrospectively evaluated. All data were retrospec-
tively collected from dental record and panorama radiograph. Resid-
ual bone height (RBH) and length of elevated dome base were
measured.

Results: Twenty-one implants in 14 patients in the osteotome groups,
and 25 implants in 23 patients in the hydraulic group were included.
The mean RBH level in the implant center was 6.72 * 1.92mm in the
osteotome group and 6.23 = 1.45mm in the hydraulic group, respec-
tively. The mesial and distal lengths of the elevated dome base di-
vided based on the center axis of the implants were 5.11 = 1.34mm
and 4.92 = 1.99mm in the osteotome group. These were mesial 6.17
+ 372mm and distal 590 = 24mm in the hydraulic group.
Conclusion: There was no difference between the height and shape
of the elevated maxillary sinus dome created by the hydraulic sinus
elevation technique and the conventional osteotome technique.
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P-38 In vitro evaluation of prosthesis-level implant sta-
bility using ‘BracketPeg’

Gwanhwi Noh

Keywords: Dental implants, Osseointegration, Prostheses and Im-
plants, Resonance frequency analysis, BracketPeg

Objectives: To determine the feasibility of measuring implant sta-
bility at the prosthesis level using a small magnetic peg, Bracket-
Peg’ and evaluate its reliability and accuracy.

Materials and methods: Forty implants of varying diameters were
installed into artificial bone blocks and paired with custom zirconia
prostheses. Implant stability was measured at both fixture and pros-
thesis levels using Anycheck™ for damping capacity assessment
(DCA) and Osstell™ Beacon and ChecQ™ for resonance frequency
analysis (RFA). For prosthesis-level RFA, BracketPeg was attached
to the prosthesis.

Results: At the prosthesis level, implant stability quotient (ISQ)
values were significantly reduced due to the increased mass of the
prosthesis. Lower stability was observed at the coronal position
compared to the apical position. Despite these differences, Bracket-
Peg demonstrated reliable and consistent measurements across all
devices. Linear regression analysis showed high correlation coeffi-
cients (R? > 0.86) for both RFA devices, and Bland-Altman analysis
confirmed strong agreement between them.

Conclusions: BracketPeg is a practical and reliable tool for evaluat-
ing implant stability at the prosthesis level. It eliminates the need
for prosthesis removal, reducing patient discomfort and associated
risks. Its application could improve long-term implant monitoring,
though further studies are necessary to validate its use with splint-
ed prostheses and diverse implant designs.
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P-49 Non-surgical and surgical treatment of drug-in-
duced gingival enlargement

Sang-Bi Lee

Keywords: Gingival overgrowth, Gingivectomy, Azithormycin, Cyclo-
sporine, Calcium channel blockers

Objectives: Drug- induced gingival enlargement is a significant side ef-
fect of systemic use of medication such as anticonvulsants, immunosup-
pressant and calcium channel blockers. This enlargement can cause dis-
comfort and can make oral hygiene challenging. Thus, resolution of
gingival enlargement is important. Both, non-surgical and surgical treat-
ment approach can be considered.

Materials and methods: Case 1: A 20-year-old male patient taking cyclo-
sporine and nifedipine showed gingival enlargement in overall dentition.
Case 2: A 58year-old male patient taking cyclosporine and nifedipine
showed severe gingival enlargement on anterior area.

In both cases, consultation was made to the physician for withdrawal or
substitution of medication. Non-surgical treatment including scaling and
root planing was performed with an oral administration of azithromy-
cin. After 2 month re-evaluation, gingivectomy was performed if en-
larged gingival tissue remained.

Results: In both cases, nifedipine was replaced with another antihyper-
tensive medication. However, replacement of cyclosporine was possible
only in case 1. After non-surgical treatment, both patients showed re-
duction of gingival overgrowth showing decrease of PD within 2-3mm.
In case 2, gingivectomy was performed due to gingival overgrowth of
more than 2mm above the CE].

Conclusions: Initial therapy with an oral administration of azithromycin
showed to be effective. Also, the replacement of medication is an effec-
tive treatment of choice if possible. However, if the replacement of med-
ication is not possible and fails to control gingival growth through initial
therapy, surgical treatment should be considered.

P-51 Detection and Removal of Biofilm on Implant Sur-
faces Using Biofluorescence Imaging System

Jeong-Ho Yun

Keywords: Dental implant, Peri-implantitis, Biofilm, Biofluorescence Imaging System,
Quantitative light-induced fluorescence

Objectives: Peri-implantitis, characterized by inflammation and alveolar bone loss around
dental implants, is strongly associated with biofilm formation on the implant surface. Con-
ventional methods for biofilm removal have demonstrated limited efficacy, highlighting
the need for innovative approaches. Biofluorescence technology, such as quantitative
light-induced fluorescence (QLF), can detect red fluorescence in porphyrins produced by
mature oral bacterial colonies, often found on surfaces affected by peri-implantitis. This
case report describes the application of a biofluorescence imaging system (BIS) to identi-
fy and confirm the removal of biofilm during non-surgical and surgical intervention on
peri-implantitis-affected implants.

Materials and methods: A patient presenting with peri-implantitis reported persistent
discomfort and irritation at the implant site. Clinical examination showed gingival inflam-
mation, bleeding on probing, and pus discharge. Radiographic assessment revealed sub-
stantial bone loss around the implant, consistent with a diagnosis of peri-implantitis. To
localize areas of biofilm accumulation, BIS was initially used to detect fluorescence on the
implant surface. This was followed by initial mechanical debridement. The BIS was then
reapplied to confirm biofilm removal by assessing for the absence of fluorescence. Clinical
indicators, including probing depth, bleeding on probing, and radiographic bone levels,
were measured at baseline and after treatment to evaluate outcomes.

Results: At the follow-up, the patient showed marked improvements in gingival inflam-
mation, bleeding on probing, and reduction of pus. Radiographic findings indicated stable
bone levels around the implant. This case demonstrates the utility of BIS technology for
managing peri-implantitis. The noninvasive approach, combined with real-time confirma-
tion of biofilm removal, suggests BIS may offer a safer and more effective alternative to
traditional treatment options with minimal adverse effects.

Conclusions: BIS technology presents a promising method for detecting and removing
biofilm from peri-implantitis-affected implants, potentially providing a more precise, pa-
tient-friendly approach than conventional treatments. Further studies are required to es-
tablish its long-term efficacy and comparative benefits against other treatment modalities.
*This work was supported by the National Research Foundation of Korea(NRF) grant
funded by the Korea government (MSIT) (RS-2024-00338812).
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A retrospective study of the survival of Osstem TS
III SA implant

P-50

Jihae Lim

Keywords: Dental implants, Risk factors, Survival analysis
Objectives: Modifying dental implant surfaces enhances topography,
hydrophilicity, and coating, improving osseointegration. This study
assessed the 10-year survival rate of tapered internal implants with
alumina sandblasted and acid-etched (SA) surfaces and identified
factors affecting longevity.

Materials and methods: This study analyzed 1,298 patients with
SA-surfaced tapered implants at the Seoul National University Den-
tal Hospital (2013-2019). Panoramic radiographs and records were
reviewed. Cumulative survival rates were determined using Kaplan-
Meier analysis, and Cox proportional hazards regression was used
to identify significant predictors of implant survival, including sex;
age; history of diabetes; smoking status; implant location, diameter,
and length; surgical staging; timing of placement; and bone augmen-
tation.

Results: Among 2,474 implants followed for 10 years, the survival
rate was 98.3%. Sex was the only significant factor; failure risk was
lower in females (P=0.005). Other factors showed no impact. Peri-
implantitis was the leading failure cause, followed by fixture fracture.
Conclusions: Tapered internal implants with SA surfaces demon-
strated a high long-term survival rate, and sex was the sole signifi-
cant factor affecting implant survival. These findings suggest that
tapered internal implants with SA surfaces are a reliable option, and
consideration of patient sex during clinical decision-making may fur-
ther optimize outcomes.

P-52 Surgical and Prosthetic Factors Influencing Peri-im-
plant Bone Level Changes in External Type Im-

plants Over a 3-Year Period

Yee Hyun Kim

Keywords: Peri-implantitis, Implant-supproted dental prosthesis,
Marginal bone loss

Objectives: This study aims to identify the effect of implant position
and the shape of the prosthesis on peri-implant bone level changes
during the first three years.

Materials and methods: A retrospective analysis was conducted on
patients treated with ECI in the posterior regions at Asan Medical
Center from 2016 to 2020. Measurements were performed using
PACS software (PetaVision for Clinics 2), focusing on the first bone-
to-implant contact (BL), and the height of the nearest bone crest
from the platform (vD). Bone level change (BLC) was calculated as
the difference in BL from the time of implant placement to three
years later. The contour of the crown was classified as concave,
convex, or straight. The emergence angle (EA) was measured as
the angle between the tangent of the transitional contour relative to
the long axis of the implant.

Results: Implants placed supracrestally (vD<0) had the least bone
loss, while implants placed equicrestally (vD=0) showed the most
bone loss. EA of >20 degrees was associated with significantly high-
er bone loss compared to EA of <20 degrees. The contour of the
crown did not show a significant effect on bone level change.
Conclusions: The vertical position of the implant and EA of the
prosthesis can affect marginal bone loss around ECI over three years.
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