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HLAFHZ 330 B 1E Bk AL & A0 B ok g 1A e SRz (2
B AN OENTOWT

P-01

BA R

F—7— F ERBE R A, HIEE

[H®] IR s R 221, RO RV E Y Bl 7S5 —2a v b
T—VAERNRECHELTRIET 2HAREEZON TS, 1k
Wc7 gy vy ZRBICHIARO SN BREORELRLOEHED S
L, RS ADITE AL THROIGED LD DN Do HEURF OB
XY, W2 CThERANDENEENH LI LhD, ZOFK
ZWHOLNPIZL, FHRBFICORTIUENHDLEEZOND, K
22T, IEURBEM B A S O B 1 TE B, AR A 4 & B S
T & RIEDTRD SN WM OWAR 7 v b L < IZs WM
WARBL, WK RIS T 2252 T5 2% H
Mes5,

[BAR & 5] AR B B A 23R & S SRR & N7 W R O B
Ry b LITHAMRICR=S=F A v b EIFAL, BAEFRIE
1Toze R—=s3=FK 4 ¥ M L7AMIE O 16SIRNA EZ T O —E
% PCR THIE L, KAy — 27 2o THARD, 0 X9 %M
WAMAEDOHTIAFAEL TV D DD, TN 5 OMR OFFFEILE R Li2o
WCIRNT 24T o 720 TTENRI O IE, &b EMAENH B L
M5, F— APIIB T, IR A ST & e DS S e v
TR 2 TR L, AT AR B Bk A AR TN AR & B M & B L
72

[#54] £ DIES#T, Fusobacterium canifelinum, F. nucleatum, Lau-
tropia mirabilis, Neisseria cinerea % DML S 7=75, AAf5E
T, AEHRBE A 2 O BT 0 12 & vb T % Prevotella in-
termedia W & 2 2 WIMIFER TE h o Tz 55, S DITHAEE
WL, ATURBEE R A S TR - A LI o 2 5 A5 ) v
xRt BEMEEEZHS MLV EEZ TR,

A Toll B2 K 2-MyD88 & 77 F v O Bl X, th
JASIZ B B WIL & S0 % 7 dES %

P-03

A Tl

F—T—FBHfL, #iE%, TLR2-MyD88 Y 7 F )V
[H] CUEPIAIR L, SR B 2 5RO mN 2 ERTH 5,
FHINEIERANKL % 5881 U TR A &2 1543 % 720, gy s
BB OB DA 74 =5 —ThHbEEZLNL, MR
PERINL & MBI TLR2 & 2D ¥ 7 FIRERN T TdH 5 MyD8S % Js Bl
$HIEND, AIFZRTIE, BHE TLR2-MyDS8 & 27 F v D if k%
W ROFREIERN G- 2 BB a3 2 HME Lz,

[Bpe & 7] AR sRR 91 MyD88 % K 253 % Dimpl-Cre; Myd88™™"
< AR, Pg (ATCC33277, 2x10° CFU) %1 H 3 Z25E
PN 2 & & TP MR KT T VAW L 72, REOHE
A5 7HHIZqPCRB X ORI ESWNE, 42HHIZ~ 70
CTIC T 217 - 720

(555 & #42) Pgl&4e Dmpl-Cre; Myd88" "< w7 A Tlx, Myd88™"'=
A & W UG Rankl 580D, Sitlig SR oG E 2 Bkl %R L7z
—HT, WRDORIEL NIVIIIEM AR O Lo Tz T2, 2O
A R 3B I RANKL 23T Cd 5 2 & % Dmpl-Cre; Rankl™
X7 AEHCTHOLMZI Lz, & 512, MyD88 BH & #l % I 4z 5-
5L, PolReiF AN~y 2 QWA 123 IH Szt RED
LARVITITEIN R o 720

[%67m] PestEtiE £ 7 VIcBWT, BlflaMyD88 ¥ 7+ L @
BN & o THWIE RIEHD i S 7z, S FE CHRERICBI 24
BRI IIE IR L T0wb L E 2 SN TELD, ARifFgeidsE
ROFEREILHN 7= 2Bl e i3 %,

— 140 —

PR 5 12 X % Saos-2 i~ Aggregatibacter ac-
tinomycetemcomitans LPS #1235 1F % PLohEtiE
LB LD ST 2E

P-02

g A

F—U— N HBEY, B b M dEask s BRI, Ag-
gregatibacter actinomycetemcomitans LPS, HU45EtEH, 5Lk
[H] BBES (CABAZ ) ED) (EEEHE BT B5 © Rk B
TIRHONER W RIS SNLEEDH 5. A TIde M3
HTARE AR (Saos-2) % HIvCE o baE & PudielE I 2 Jea
WIS 52 L2 BN E T2,

(ML X0 7i] B EHER R = F 2K %2 v/, MilgiE Saos-2
W7z, MiaRIAEEIX MTT assay & BrdU Cell Proliferation Assay
Kit, Collagen i A= X ELISA T#HT L 720 ALP 4= fE (X LabAssay
ALP kit % H \» 7z, % 7z Aggregatibacter actinomycetemcomitans.
LPS (A.a LPS) Hll#IC X 2 &AEH A b A Y IZELISA T L 720
[R5 & % 43) PHBEES B IS & % Saos-2 ~OWflRE, 3T — 5 VA RE,
ALP73bRE, A. a. LPSICX 2PPIEFM 2R CE 72 2hH D)
W IE < — ) — OIERE R PUIEAEH D X ) = X 22O W T O
PN AR T\ L LBIBIE % O L3 O BB, 114
T, REEZOWTNOME - WRIEM A AT 5 2 &2 5 a4k
FlLEZONTWE, 20720, HHE TS X 2 IL-6 3K 2 S
Ha P CHUSHEVE I B R 112 & ) ALP % Collagen FEAEZ L, 1538
HNED AL G LTV 2 T REVEDS S % o

Porphyromonas gingivalis HH LPSIZ X % LHEFEC T
KBFBL=V. Ty VX T v s RO%E
A

P-04

B
Bg—

F*—17 — K : Porphyromonas gingivalis, URE, L=V-T VI * 75
22

(9] HERHOEBDY A2 772 5 —Th b LHEFRAD,
SWLMHEoTWE, —F, L=v-Ty P47 ¥R (RAS)
DMEPER) 22 WAL ORI L 2 2 e ) ORI T 2 5635 2
L SN TEBY, RASTHMEILZ M]3 % ACE (Angiotensin Con-
verting Enzyme) FEHHTH 277 7YV (Cap) 3 OALEHE
HELTELBRTHOOR TS, TREDERDS, AWFETIE
[ Porphyromonas gingivalis ¥ D LPS (PG-LPS) D&M :Fkif% 512
Yo THEENL LMK TICBWT, RASOEMALSHEETH 2 |
LWV IR DOWGE R 4T - 720

(B & J5k] MetE~ 7 2 (C57BL6/J, 1238i#) % Jilv» T PBS#45-#F
(Control#), PG-LPS#¢5-#f (0.8mg/kg/day, ip.), Cap¥x5-#£ (0.1lmg/
mlfkK$%5), PG-LPS + Cap#x 5-#E & EM L 720 FEBRBIAA 13 [ £
WOBERE (e BRI, AENREME) 2.0z a— 2 TillE L7z,
Z D%, LWL IS % Masson-Trichrome Jeff % J v CE i1
i, 7R b — ¥ AR % TUNEL 3¢t 2 v CE B9 12 Sl
L7zo 512, MHET 285 Y87 QORBlEEZ Y =AY YTy T4
V7P X FHl L7z

[ & £52] REERME, AZNRUHERZUNELZE IS, PG
LPS#¢5-#: Cid Control #f & b L THBICEK F L7z LA L, Cap
P 55 Cld 2 O BIIE A T ISHH S 7z OFFE Lo RER 7
K=Y 2ADFHiB LU 7 EORBEOFM AT 728 2 5,
PG-LPS % 5-# T ld Control B IZILER L CHBEISHML Tz, L
L, Cap BtHELL-RETIEZ OBIMIIAEISRD L7,

[Ksam] BRI X 2 DR ROIAEIC BV T RAS OB EMEATRIZ S 1
72



pos | WIASIEICH B RIVESER A~ — X MEHAR

W

F—T—F WL SPTHEE N—T7REEREGR—-Z N, L
HiEFEI

4TI 7T v ¥ v ZFRRC LT KR SEEL & ok A B —
A M%&, SPTHHE OREEREICH A RIEAFIE L T zga18,
FHETEAT L, MR E MG Lo Tl T 5.

[rf 5] AR RFIFE KB L TW B SPTEED Y B, KBk
BARMEZRIAE L TWABF1TH E Lz WINRIEZ BES 2 0] fE
WAE VW E STV L EF IR L2,

TR B, Gingival Index = 13 % W 2D M B & L 720 SPT
FeBERFICBZ I LTI L ) LRl RIEDS LB L L& - 726
12, RWFFEOBHZIT, [FAEERA .

[ff~—Z N EMHHE] 2% 27 L—F 70—y 3 —F (GFS) &4
THRMICZ ) ) Y22 ERREX—Z b & L7 (GFSHEE), 2
Y RE=VIEGESAEA LT awb o (JEGCFE) & L7z,

B RAEA D B 5t BRI & O 72 PMTC 217\, R— A b % WA
P g RREE RS, BAERALCIRE, 1 H 211475 72,

IR, WHOT 5 v vy Z )ik e AT L 728, b
OBEH] - ORI L vz & & L7z,

[Hr k] SkBiky (SEBRBIGIE), TR 1AM, 4:H8M#%OGL
PII, SRR (GCF) ML T, Mm% E ERoaHA
M2 X B R L7z,

(#5305 X OE 8] GCS AT BW TG S L% S GL
GCF XA RIZIHA L7z PILIZKE 2L 2RO % o 720 GFSIES
HHEITGFSEHAME L I L CGCFmIFAZICE WEZ /R L7,
[#Eam] ASERAR—=Z2 ME2MHT2Z LI1CX 2 REMEFYFTE
b EDIRENT,

P-07 WP RRAME S M 85 R F (FGF-2) & kRT3 %
A b (COsAp) OPEH 2B FEALRRIGHE I RT3
in vitro B £ Win vivo W%

EH O

F—7— 8RR S R, REE T NS A b, R
FRAE R

[HRY)] 4, HEMRTERE B VT Y 7 F Vo & R o bt
HBEANEH STV B2, BEMEREAN ORI O W TIRER
W7 5A% v ARRFZEE, SEEMERHESE I B 7 (FGF-2) &k
{788 4 b (COsAp) Pk A8 R HLER G 1S 3375078 & LA
MICKET A2 2 HME L7

[#1E B X OH 8] FGF-2M/ JEFIMD COsAp 72135 v 232
V3470V (DBBM) L TMC3T3-E1MIfazH28 L, #5381 HCH
HHOBEEE, i1, 3, 50 CHIRRAESR /IR ONER X OR7
HCTH AL 2 57l L7220 F 72, Wistar 7 v M HVBHG s R ALK
KAZEVER U728, KIEPNCAERAEK (Unfilled), FGF-2, CO3Ap,
FGF-2+COsAp Z ol L, itk 2, 48 CTREAR % VS LALRE A2 15-, ~
42 aCTIZ & B %415 720

[#%4%] FGF-2+CO3;Ap BED MC3T3-EL MDA / BRI BE32 1, 3,
5 H TFGF-2+DBBM # & It LA 32/ 2 > 720 72, FGF-2I6
TR IR I & U B A 1S LMl g £ 0 2 B, Runx2
L SP7TDRBE AV e o Toe MBRFAWEE B X OV Rk &
W2 B W CTHif% 2, 438 TFGF-2, CO3Ap, FGF-2+CO;Ap # 13 Unfilled
B L, PESHEEY AL VI E R0, B RREE2 Unfilled
BEE B LA RIS o 720

(%551 AKIEE 7V ORI BV CFGF-28E & FGF-2+CO;Ap B0
PG AL RS TH - 720 FGF-2 O R FATER IR X
CEBLTWD I EAVRIB SR,
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P05 | miR200ai X % WIS O F RN~ D5t
i

SR )

F—7—F  FRMEE R T, miR-200a, B ARHESEHTL

[HR] We 2 5 2 M E ORI LT 5121E, HF R 25 K
¥ (TFs) OFBFLEUNEETH S, miRNAF, HEOEH mRNA
DIUTRICE MK A L, BRI A7 SRS 3me - —A&
M/ va—74 Y ZRNATH %o DRIOMZET, miR200a ik SOX5
BLUSOX6 DI & et L, SARBEMAESF AT (HPDL) % Bk bk
MBI LAEST B2 L2 M Lz, 22 T4NE, B X OHR
JiE TR A% W TFs 2 miRNA Tl % 2 & T,  # ARHESE AT
(HGF) 7%, Yo &9 W% b oMo LA g S b 2% AT L
720

[bpk & F73:] B 3aARAIE (Saos2) % oMEM¥5#, HGF % DMEM
B oL, MISEMIARIE TFs @ mRNA B X 088 >3 7 BBl
TENT U720 KIZHGF THIEDZ W TFs D SUTRICHE AT 5 miRNA
ZMFE L, LRLoOMILTO miRNA OFEH R Z M L7z, S 5I2HGF
WM TR 388l % TFs % miRNA THIfI#%, TFs®mRNA & ¥ >3
7 TR OEALE AT L 72,

[ 4e £42] Saos2 & I L, HGF TIE TWIST2 5 & O’ KLF12 mRNA
BLUY 7 Eo5HRD% <, miRNA % H# L7285, miR200a
E MG KT O 3UTRIZH A L, HGF & g L Saos2 TEidsHi L T
V72, HGF 12 miR200a % /EH & & 7245 %, TWIST2 3 & O'KLF12 ®
JUTRIZHEE L, TWIST2 & KLF12 mRNA B X 8% v 87 B5Bl%
P L, DLX53 X OFRUNX2 mRNA B L % v 87 B2 hhn s 4,
HGF % & AN AR 2 L5353 5 W Rkt R I S 7z,

pos | FIMEHOEMIARTEC T 505

s T

F—T—F @MkEZS, miE, 33a=sr—vav

[Hr] E4E, 204 mEtt S oM Iy, BEERICE D 2 5l
HOHEDRHMLTWD, TAIZINFTIL, FHzHME Log
M7 R 23505, WRHERE OB IR 3 2 BEwm e L i 5 2 &
EHE L. ShoaesTEz, AEOHNEZ, BEZENREL
T, w2 A2 B A SRR, BEBLaI2a=F—
YavRTFEowTHLMITEI L E L

[FRRE J5i:] i3m0 SRR Bl & F b 0 146 81 CH % o
BREHEERT & BEERT L LT, BMMERAEZIT - 720 FAN M
20214E6 A5 2022464 A Tdh Ho AT HIE, WEHEM O, &
BTORYE, BEOWLHEE, HCRE, RERE ~AV2VTFIU—B
L OWRHER - BB I I 22— g VIS TH B, BEOEEHE
Fe~op 0 JiL, wEHER, BFBL0aIa=r—va Rl
DN DWW TG 2 1T - 720

[ & Z52) MR ERZ2 % LTw b B#EI31024 (699%) T
BHolzo WFHERMOMR LN L FREEHEIIAON Loz, BH
BRMEDEF-Cld “HERFIOA", “RRAN - EIGHERET LA RGBS A LN
720 F72, “HRHER OB ~O BB & A S5 EERR SN,
BRI, BINAT MEFERER BXO “FHROREL 120w
THROWEEASA SN, 72, 23227 —Y a3 YRTTIR BLERK
BHZD", it L HOWTAND” LAERBEERALNT,
[iam] wimBE o 2uf222lELTCwaRT LT, I
A, BB X2 22— Y a YHEDPEEL TV A Z EHUR
Xz,



7 S S B U B AR RE & R g8, PRI A 3
BLOF—=IF VT4 7 Faxty AL o
oy ek

P-09

F—17—F:MMSE, OFEME, % +—I0v747 Fax
YA

[H] B #E B0 2 FBARE & SR, TIPEMIR B X Ot —
FIWT LA NVOBEEIZOWTREIIIZIH S 223 %0

[J7:] w5, TREORFZHITE X OB K 295 B (2 s b
%60 2344 T, BRAMEEIZBIER 20 R OH, HwAEGIC
AW LB, BAGES L ORI S 5 &g B oA D
e L7z, AT HE I, RMEREMRAIEMMSEZfH L, HED
M Clx, BUEE, koA, WEMMEHRAG ML (PD, CAL,
BOP), PISA, ®HEKAT—V 0, HE, A—IFNV7F4 7 FaFt
YA E M Tzo MO BRI I6SIRN A i {2 -8 4536 25 il 71 % 4
& L7 MiSeq (Ilumina, USA) (2& Y, BRAEOBAMEEEME %
M L 7ze SERHEHT I SPSS Statistics ver.27 # JHwv 72, & dB, AHf7E
AR R FEOMME RS X ) KR EZ A THEM L 72 (No.0301),
[ & 2 42] WAVE + FRAEREVEE (N =11) T, EWE N=
12) Ll l, BARBD AR, WEEAT— V5 <, BOP®
HEHFL, A—=FNTA T FaAF AT AONEB LI HFORFHN
BH L hdrolzl L EABICHEM L T, F72, W OME,
SRV + FRAEREVEE, PISA i, BOP AR, /SH5T AR
BT LN R 3 7 C Simpson index 25 B2, <A F— AR
DIYEIGEAET DR BN EDbh oz, T2, 4BICIEL T
KL WHERE, Tannerella)®Tdh - 72,

[#a] DB XY, FBARSEEAIMET L2 IcB i, s Lmiiie
FEEMAEDOICT 2 3B, —Hho k5% B AN 2548 U CHEAE 2 1]
REMEAVRIZ S 7z,

O =0 — VIR SIS BT 2 P BRI SSE & gl
BRI % B 5

ek %

Fov— ¥ liEg oS-, Rk H TV —F B
EHEELS v FEFV

[ER) ok 995 0 ok Jo 98 S PRI 1 7055 | & k2 & 9 f v 3Rk o0 i M FE
Tdhbo BUE, HIEHROWERIUINFHEES FIARTH Y, hEHRE T
HEHFEOBIIET T ATV S, KIEARZER S5 HEEOMIE
B ETHL, TNETIE, D2HRZAERT T=A P ThHbut=u—
IARAFHRERPESSRE 2 B 2 C L s hTw b, bhvbhige e
=0 — VSR E SIS BT B A ERYE S8 & AN W R S B A &
I EME L7z,

[HfE - J5:] s EzAlie (GELMI) %45V —F >, IL-17A B
Fonvoo— oL, #EERT-PCRB X ELISA#:% W,
U Y= 0= VORKIEEH Ot 2T 5720 £72, 7T V—F ViFE
W EETFTVEERL, HEROB IOV 7 0CT2HWT, 1
¥ =0 — )L O IR R 2 PUIREVE & sl A W o BRIV %
FEA L 720

[# 5] GEIMEIcB VT, #5Y—F YH#MIC L) CXCLIB LU
IL-1I7RADFEBA ERH L, IL-17AH#IC & ) CXCLI D53 A LH L
7oo BEZB—VIdH T YV —F YRl & % CXCLL & IL-17RA O %
BlES 7 5 ONCIL-17A W0 & 5 CXCLISSHL A2 3 L 720 E 72,
BEEEF VBV T FEFTH ORI O ¥ = — VL &
D R AWl

[Him] v ¥ =m— )V dsR &I BT % 0P Bk JoE & siAl g N %
L 720
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Choline Geranate 4 # Y WARDHLH - Pu/5A 47 4 )V
N L

P-10

[

F—T—F XK, PN T4 VA, BB KT v 7T
N =Y AT A

Objective: In the previous study, Choline Geranate-Ionic Liquid
(CAGE) showed promising effects as a topical ointment against
periodontitis with self-penetration into the deep periodontal pockets
and gingiva. However, limited efficacy against pathobiont has been
studied. In this study, the details of the antibacterial and anti-biofilm
activities were assessed.

Methods: Two strains of Porphyromonas gingivalis (ATCC33277/
W83), Fusobacterium nucleatum ATCC25586, Prevotella intermedia
ATCC25611 and Streptococcus mitis ATCCI03 were used. Antibac-
terial efficacy was tested by measuring minimum inhibitory concen-
tration (MIC) and minimum bactericidal concentration (MBC). Ma-
ture P. gingivalis single and multi-species biofilms were built by 3
days of incubation under anaerobic conditions. The bactericidal ef-
fect against the pathobiont in biofilm was assessed by live/dead Ba-
cLight viability staining and confocal laser scanning microscopy
(CLSM). The destruction of biofilm was studied by crystal violet
(CV) staining and scanning electron microscopy (SEM) imaging.
Results: CAGE showed complete killing activity against all the
pathobiont. CAGE penetrated into the mature biofilm and killed the
pathobiont in the biofilm. In addition, single and multi-species bio-
films were destroyed by the short-term CAGE treatment.
Conclusions: CAGE exhibited quick and significant antibacterial
and anti-biofilm activities against the periodontal pathogen. Com-
bined with its self-permeability into the periodontal pockets and gin-
giva, CAGE-ointment has excellent potential as a new topical peri-
odontal agent.

A B BRI K B R O TPEN AN & 2R3
18O BIERPE DO MR

P-12

W45

F—T—=F X¥T 7 LR, MR, TIPEBREE

[HI] By — 7 oEMLIEY, THENOMIE & 5RO B &
% MRS & 2T A HFFE0 IR L T\ %o — 5 TRltHEZ CIPEIRTE
BB AEE & DR O BRIV T 2 v,

RIFZECIE, MER O ER# % 165 rRNAIZ X % A 5 7 ARHTIC X
D100% % B2 BBBCTHAEL, FIFICEBLZT v 7 — b EAE
BT LT, Bea BT ER DR o4 LM 5 DOENR
DAL B R Lo

[J5ik] RERHE CIHRIL 72ME Y > 7V & ) DNA 24l L, Ton
S5 =4 U EMALT16s rIRNA ¥ —47 Y A7 =% %#BUs L 72,

B HEMRHT 13X Metagenome@KIN % vy, Species 3 & OFGenus rank 12
BULH#ETO T 7 A VERE L.

[ & %52 Porphyromonas gingivalis (P,g) & Tannerella forsythia
FIEERARICBCCHREROBIEO B 5 #EBE T HAEIE L,
Pgld iR 7 v M SRV EBM S NF TOEEEREZIR L2,
W7 T > O], B, SISO A
P L PR SN olze — KT, HoEiFbiiaEcizL
VHERMOEEENTL BoTBY, AMICHNT 2B OO
HARICHEM L TWb 2 EAURE X7z, PERMANOVA IZ & % #E4E
TENTCIE, BEE S oM, FLRMOBIUERE, dthofgE, BN K
HHECTIIWHEIEPRO LN BV—FT, HAOFE TR AR
W #E O EALAFD b, Prevotella )i % Veillonella J® 2550 & %
WERH CEWVEAERE R L.



P13 | HEPESMEFMINNIRN T (FGF2) 0RFIIGHIA
PR IRIE O BB RLER O W1 25 R
% Lik

F—7— IRV S A B A R, LR, ok R R
%

[Hr] SHBRERE I3RS LKL T, 2ENRET Sy F XAV b
LAV OEEAAEICRE VT LA ShTw b, HEIEMERHEEE
HREEE N - (FGF-2) 1213, RGO R D Y, hH
MR LTHEH ST Twb, Lo L, HEMERZ OB &I
X9 % FGF2 DR BT RZWH S Tld v, £ 2 TRIFSED Hivig,
FGF-2 0 R FiIe JH A5 B - MR AE £ 750 5 v b Ot LR G
AR X R R By

[HF L O] Wistar 5 v - % FWC, SIS (OVX) 12X D
FHBRREOFR LT - 720 MIREIIIBTM 2 ML /2. Mift28HT
KRG DG RREERNT 217\, FHERIREOMREEZ 1T - 72 20
F v b EFICHVEY AR R IR A MR L, RIENAFGF-2 % i
IO U7z FGF-28E & RIS I BE % 32 L7ze MR 28 IR AR 2 {3 L
Mg (H-EYefn), micro-CTIC & 28 BHEERT 217V, R
A % BTN L 720

[t & £ 42] KBRS m AL 05 RHEMATIC X ), OVXi£8HIZBW
THHBRREZ R L7z MR 2MICB ) 2 MEkFEIZTIX, OVX
B, xHHEEE L DT, FGR-2#HZIEILHHE & IR L C, #rAapkiEy
OHEM TN B 2 ALE D N EINI D - 720 5 RAEE T T,
OVXEER X Ot IRERIZ B W T, FGF2BEDRIBNIZ BT % B Rfi%
1%, FEISHBEE R L CHEEICE > 72,

(i) HHEESETE T v b OREMARO HEICB VT, FGF-2I6H
WM 208 F TOMAT R & RAE L7225, ZoRidfws v e
W U CRENTH A LAVRE SNz,

P15 HUCPVC % 5 3 M Bk 12 53k £ & 5 TGF-BL &
FGF-2 DR IOV T

S IER

F—7—F b MR PR, S5V s R T, B
GHHEE S )

b b T A T PRANE (HUCPVC) (&4 B 32 R 8500 o A B
& L THARBNOILHAMFE S LT A,

[H] HUCPVC DARALICH§ 2 MMM B K T2 (FGF-2) &
NS URATF =3IV IRENTBL (TGF-Bl) OAERHIZD W THE
FexiTo 7

[bHFL & J5iE] SR Y ¥ 3 2 Dy, LDN-193189 (LDN), X U TGF-
Bl D4E4E T T, FGF-2% & HUCPVC (FGF (+) HUCPVC) & &
% % \WHUCPVC (FGF (-) HUCPVC) #%1ER:L, HMlasdsasers, %
AR AL &S (s~ — 7 —OF8L, AIKILEEERE, )KL
OFE O N EZ Mg EY Y, BB, #nd, S TEL VTl
7o

[%& 4 & #£%2] FGF (+) HUCPVCIZ, ALP#E(Z 1583 X OPALPIR
PeAsEs <, MRS EASFGE () HUCPVC & 0 b#lidr o720 B3
AL~ — A — B L OB/ A KA E (R D FEBL L XV I FGF
(+) HUCPVCTHIIML, BEMEMAMES X OHMil~ — 5 — D@ T3
HIZFGF (-) HUCPVCTH{NL 7z %72, FGF (-) HUCPVC & It
% L CFGF (+) HUCPVC TIZH & 2T HIKALAE i A B 5 s 7z,
COLKALRENE, R Faxs 78y 4 b - Foay FELE
Y= P TR EINLG e Fax 787 4 b OBREANMERL
72

[#:5] FGF-22STGF-B1 & AHFEAEM L, HUCPVC O HLEEIE O
NGB A EELRNTFTHAZ 25 L, HUCPVC ARk
DFFHAFECHEHER O 720 O L s o ftitii & L Chbes
LU RN D %o
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P-14 T YTV VEIRTREBURNTIC X 2 v bR A
fa > — OB

HREF P

F—TU—F & MEEFEME, ¥ 7Vt )L RNA-seq @7, HEHE
Wy a7 3 BURNT, I

Tk - HIY] HEEE O XA B % 22 kil - 584 mE
HE T ERRLL, ERHERERE MR L TV 5, & MR B
f2 ¥ — MR R 2 S AT a2 iBER & Z 2 5
NBY, Mo E, MREMOENIC X 2 EEEENOZEL
ARPTH 5. T TAMEDORINE, ¥ > 7 VL VilfET53 (scRNA-
seq) MM Z Wl & L7zin vitro B X Oin vivoWF2E125 0, ¥ — b
BN B BHERANIARE S £ O K Z I ST 52 L ThH b,

[hhEE ] SRR R 2T o 7o MERTEM Y — 2 v,
scRNA-seq f##ir 20 & ¥ — MEBACRI (0B vs JEEES) 1281 251
OBETHRB T 7 7 A VERALPIC L7z, EHICY— MBHICE
5 EIKAED#E V%, realtime PCREB LT v MHEE TR
ETFIAT &Y JBAHRE L7z,

] METFRBTO 7 7 A MICE B2 T8 ) YV TRERDS, ¥ —
I BB OMINBEH % 52 720 HOEBIZ 33 v T 2RI i BRI,
JEBERIC B TR A o SR, ¥ — MR AE D
HAIEOHBIE SN2 F Zorealtime PCRIEICBWT, ¥— b
AERE HHE L, HORIC B TR T R B (5 T O A e FEH
MEzRDz. E5I2T v MEIBE FTEAE FVIZB W T LI,
V= FHLEROMIBRBRIC B W T L ) B A E sk B Sz,

[E L] ATER2 S, © MEREEMIR Y — M2B U 2k
DS Y, ¥ — MHULEBIZ B 28 B AT R D 778 & 5
WHHBLREAR S, 418, ¥ — MULERE VRN X 2
WA BEOWE 2 2 WAt s h s,

b1e | ARSI HIR S 5 A ORI
WL X OSHAAESF A ORIARE & ek BV B2 T R
W WE

F—T—FMAR s oNa, WEEERT Y A, ERERI R
M, e e

(RG] W 130k i B D S8 - SR 3 2 BB T ok D Y
A7 T 708 —=Thhbe it M ¥ /va (Heat-not-burn-products:
HTPs) OfHAIML TWwb. LA L, HTPs A HEMARIC XTI
BIZOWTIEREAMN R 0% v, &2 TAWZEIX, HTPsD ¥ /33
JAHE (CSE) 2SHifE 656~ 7 2 O skl WL, 2 L Ok 3
B DBIGHRE & R T HBICOWTRETT 2 HE 2 HIWE L7z,
[ & J53E] fEk s 8a (CC) 38X OFHTPs O CSE % JEATHF4E D87
70 b I VZHEERL UL L 72, C57BL/6~ 7 A (7938 % HTPsHE
CCBeray hu— (PBS) BEWZ4rF, 1M/H, 3HR, 03ml/20g
DEW E VNI Lize BRAIEME 2R~ O AREERIC X D hiJE
REF R Lz FREBTHITBU % il It % uCT I TRl L
720 In vitroTIE, KHEEED CSE 2 ML Tl b A BLHES AL %2
BAg L, WiRe%E WST-S, #ERE% wound healing assay (2 CaFAlli L
72

[ & 48] HTPsBEO Bl E IR, PBSEEL W AR12£ <, CC
B OMICIIAEZIZRD SN h o720 In vitroTIE, HTPs & CC
@ CSE (i BE AR AT 9\ AT B il B & 302 ik % B0 L 720 CCIZHTPs
LIl LT & ) AR R RS AR & ERE A W L 220 DLl ok A
5, HTPsid, CC & it L TREEIZMCV & oo, s W & ik L,
BB E T T 2 LRI SN,



-7V FNLF YR PR LS T 4 LA
252 % B ORI

P-17

Ik b

F—U—FiB-TVFNLF IR EARLANA T 4L

[A] B-7 U F LT B (BGA) I HFH KOS - LR
Thbo FAIEBGAD bHiAME LR S BRI L 78008 (EHEER
W) 12X 2234 F 7 4 v A (% LG BE) ~OBE T L7z,
[778:] BGA B L Uitk F IV E Y Y= 2 (CPC) o LI B 1%t
T2 H/NEERLIEREE (MIC) 2% L, BE~NOEELRITT %
gl Lize v v N—2F54 FY A7 2K L 72#% LR BFIZ,
BGA & CPC % 6 [HI/EJH &4, ERiSEH O El4 % Live/Dead Jeth &
HOGEMEE 2 B\ TN L 720 BGA & CPC @ BF @ #EE#) #1120
T, FYZAFL Y7L — b LOHLEEIEBFIZBGA, CPC % 61 [l
Tk, AR R E RN L 72. # M5 BE O IEE I oW T
&, BGA, CPC % 6HFRIME#E L 72#% b i BF 12855 W IR 4 2 17
Wk BF & % R L7z

(55 & £42] DIEFE I3 2 BGA B LS CPCOMIC I, 212
N 128ug/ml B & U 40ug/ml TdHh > 720 = DL % #% L HiJ5 BF (24
H & Live/Dead Jefa 2 {7072 25, HHWHEZE T 2D
SIS A6 R O #4713 400% Tdh - 7255, CPCI3857%, BGA
12600% Tdh o770 6IFFRIBE TR ITHE S N7 iRl oL, oHiaEE
LCPCIZOoWTIEDP A SN2 h 57225, BGARRARIIE o 7.
Megg P ic 2w TIEBGA, CPCB X U BE I OWTEIIR S A
Mot TNHOREREDS, BCA LR I BF 2488 L, 1Ly
JIC X ) HEET 2341352 b DD, BEOWESMEICHEL 5253
DTHRWT EATRBE SNz,

WALy a—T4 V7L BPHELENG LA v
75 v NEAMEEET Y s v 1 TS v b oS
HBZH

P-19

o
B

F—U—=F: ATV VEHMK, R4 T, ERE
[Hw] 475> MABEIIIENS 7 4V AICHEL, 47
7 v MEAWRKEREOETN R R EECLZRETH D, HRFIEHE
L, AT IV MREZTEBBEIADSANIANA ¥ TF 2k
JIRHRICHEEL TR EHMEINTBY, ZORBIIHT L0724
HHARD SNT WD, SFllbbRidA ¥ 75 v MEMEIRZ LR
FTHI LIPS BE L, 475 v MEABKIZ X 55T
DFBids %\ IZHELT OIIHNCE L CRRGE L 72

[HE] FEE RN ST 5720124 v 7T ¥ MEDF ¥ 1284 +
vaA—74 T &ML, BUNEEBGEL 72 BRI &0 HE R T dH
% Porphyromonas gingivalis # 1\ C, {4 v a—54 274 07
5 ¥ N OPUREEE FLIE IR O A4 B2 X 2 MR 2892502 CREM L
720 EERNA ¥ 75 v MEMKEE TV E TS L ~ 14 2
u CT & W= WEEH &2 1T, 4 ¥ 75 ¥ MEHEOFRIIIKT 3
2 IR & BE L 720

[#58)] A F v a—F4 2742 TF5 > FOP. gingivalis \ 235 %
FLIE PR 2B T, WIS 2 R BLILFIE I 2 3030 720 FEBRINA ¥ 7T
VMNEMREETNVICE DA 72 B CTHRITICBWTIE, $i4+ya—
FAVITAYTIYINEI Y PI—VDF Y A4 T TR
L, AEEUIDIHI R R % R 72,

[isam] AWFgeid, 575 v BA YT ML A v a—F4 v T %
MidEick by, EBRNA 752 FERKETVICE B ERINE I
MFr2Ex2R L A TT Y MEBED ) 27 WP IIEME S
F—N—U— R EEBAFAET 505, 4 v 757 bAOPRLF v a—
T4 Y&, MR BN TSRS 2 AR R iR B & OV B & s
T&5F7varvkhd Il LR Ini,

— 144 —

g | 7 TEY YR L B WA 0

WA B

F—U—Fzuul Vg MG, SRR A
(Br] sEm i, M BT 2B R ETH 2. HEE
BOWBIERTHL2EADORIEOT Y ba—ig, HADT5—2a
Y= VIZBWTHRIRNTH L, —F, zauy U (CGA) I,
TI—b—HREZEENEER) 72 ) —VLDO—DThHY), HisIle
EATAIENHESNTWD, LA L, CGADMMMMKIZE- 2%
ROV TOMGIIA L v, &2 TARIIZEEL, CGA 2 I
G2 5Bz 2T L2 HE L, CGADRIERNIZ
& 2% phi LR SR 2~ D e B 2 W L 7o

bRk & J5ik] MR, eRARHESERITG (GF) & ok BUISE R 25 0
(PDL) Zffif L7zo MlIZ, CGA %0, 50, 100, 200, 500uM 234 L
WML 7215%FBS &4 DMEM I TR L72o &g, I ha vk
U 7 LIS, HOLME 21T, Ml o BE &2 1T - 72,
Mg i, 553481,2,4,6,8H & L7ze F72, Porphyromonas gingivalis
H 2 ® Lipopolysaccharide (LPS) % lug/mLIZCH## L, CGA %%
ML 72DMEMIC & BRI L 720 &Mifa%z, LPS %7 L 72 DMEM
TR L, MR oG 217 - 720

[R53E] MIfastl, GF, PDLIEIZCGA OuM & T, 500uM TH
BRI OMNE 2Rz, T2, LPSERIMLZEETE, §XTo
IEA IR L CTHRBLREEZRD L -7z,

[£52] AWFFETIE, CGA KiIE o bk R MLk SRS o x4
WEOME 21T > 720 AWFERERD S, CGA 500uM CTHiNaREFi o)
il %D 727280, 500uM Kl TORMABLE L WEEZ ObND, &
%, CGA & LPS % 8 L 7= o JE ALk R st 2 Ml 2 5528 L, 289
PEFA N H A ¥ OWEEIT) PETH 5o

WA BT 2B, mEakEs, K-
1S OBRIRIL & H R R OB L & oo B
A JHT

P-20

F—T— F I EFRED, BT, SRR, BRI
[Hi] BF7E T RMBato 1223, ERoRE 2 B L [F R
WA KOG T & % 2B DD %o REFZETIE, BRI AICE
VF % BRI & pR SRR L OB B B & O B LS oW TG L 7.
[##3B L OTJ5] 20194E12 A 2> & 2020 4E 3 222 T, AR f
B A ZHIFBICMA L T2 FEFOMFER Z x5 & LT, shifHE
ROV 21T o 720 FIPERIREEL LT, BRI B L O JEIR
G L 720 BMIMKIC X D, s, MR, BERURDL, 2D Ol
BHEOAE, TIEOREHENOBL, s & 5L, kR R O
R, WSR-S IR, B S IREOL IS OWT, FRERHES
DFEFRD S BMIOE & 13720 GATICHW 27— 7 & THi> Tw»
B AT3% % TS L Lo BUEUIRDLZ, JEM, 71X fHE
WX /MBI G, RoIES LB mEaze
B E O AR L, BER O DEREATE), TPEIREZ b
L7z, /2, EIRE (WEAR7 Yy Mmm b EowEoEE) &
OBUEH M E HINZE R & L RS0 2475 720

(B X OE 2] BfEkicr BERE L2 BINE ST ORE, #K
E TG, IR R THAE RS A ol F
7z, BEIREE HEHE LA-ERGSI T, M iy, &
F7X S /BRI E G, WX LB /mEsE
SR, FERME IR THEEICHEE AR v M dmm D ko
R OE G o720 RIFEL Y, #MEI2T TR, B
ZRIMBG 7 1E Z OBYE b B KOG T & % B HEMEARIE S
72



P-21 ML A bV AHES (727 /) —) O Porphyro-
monas gingivalis K LPS (PG-LPS) 2 & % .0 Bk
FEEN 9 2 R R

A

F—7—F: HER BEA MLV A, KE RVT740EFR VU
TNV, FHIFUFFII—F

[Hr] H#EE S 1% Porphyromonas gingivali Mk KRRV H v &5 4
F (PG-LPS) ##45 L CIER L7288~ 7 A & 7V DM 21T -
7L A, PGLPSH#H-~ 7 A TR HEREREED AR S 7z, Pl Eoff
JERCR A D LICARIIZECIE, ERBRINE OREFEH & L CRAEMM S
BEWDPHERENTVAFY U F oA XV ¥ —ElERTHLTO T
)/ =) (ALLO) O®mISRRT 2 BT 2707 ) —
DTN DOV THEET 5.

[J5:] C57BL/6]~ 7 A (F A1238ikh) # AT, 1) PBS#k 5B
(Control #£), 2) PG-LPS (08mg/kg/day: ip) #45-# (LPSEE), 3)
ALLO# 54 (50mg/kg/day: fkk#5-), 4) LPS& 7071 ) —)V
DOPEHFE 58 (LPS + ALLO®E) %{EW L7z. LPS#k5-% 7 H R
e bk, LT a—1CTORRAEIE Lz ORI E I LA e L
A g T O AE & ML N IFAT I V53 TR W 5 0 3Tl % AT - 720
[#5 %] Control B & I#g L CLPSH# 5-B T o LB fe (72 BRI 3
(LVEF), AZNEEMZE (FS)) 13ARIKM AR L7z, ALLOBE
RGBT 2 OB T IIA RIS S Twie, FROFER
X BB CAH 713 7= 92 o 720 Masson-trichrome 3212 & 5 /05 #
MEALIZLPS BECIXA IS L7248, LPS + ALLOBETIZZ N 5 ¥
DA AN S Nz DA ORI 72 TUNEL Jefa s £ O
8-OHAG $:fu % 17\, LPSHCTldA I L 7225, LPS + ALLO#:
TIXZN S OB A ZITHH & 7z,

[#55] PG-LPS #5102 X 2 DHRREACT 7 & U LML X ALLO
OBFRFEGIC L VI sz, DEOFEREL Y 7 a7 ) ) — Vi
FRIZHE RS 2 O IS 1SS 2 PRI R AVRIE S 7z,

p-23 v AR O =2 VY - A BIF A< A2
T RNAZH 77 7 4 )V

I AR

F—U—=F:T27VY—=A <A ZURNA, 42707l A

[Hw] =27 vy —2id, MED 55w S A AR 50-150nm O
PRI, MR 7 & DA AAE T %o T2 VY — AIEN
W2y 878, mRNARmMIRNAZ X2 &AL, %452 LT,
A2l a=r—> a3 YICHE$ 5. mRNAZ2I~25 RO
APRNAT, BIFRIHT LI LT, ¥ o7 ERBEHET S, ©
b B A RAE SRS (HGF) % TNF-o % 7213 IL-1B T L, Rz
SWENTT Y VY — 2 PO mMIRNA DRI T 7 7 4 VEIFH L7z,
[# % &£ J71:] HGF # TNF-o. (10ng/ml) % 72(3IL-18 (Ing/ml) T
24 WM #%, R38iA S Exo-Quick TCA LTy VY —4%
WLz =27V Y =20 502RNAZH L, miRNADOREB 707 7
A NVZEmRNA~YA 707 L A2 o> TN Lz HGFOZ2 VY —
210 miRNA OFEHRIZY 7V & 4 4 PCR T#MT L72c miRNA < A
ra7 LA »biEbh/z7—4%1%, GeneSpring GX 3 & UF TargetScan
THM L7z

[i 4 & £4] mRNA~ A 207 LA OfH, TNF-o %7213 IL-1p T
WL 72HGF D7 vy — A2, 2616 miRNA OFEHHM & 414
@ miRNA OFEBLIEA D780 HN7zo it d FEBIHIH L 72320 miRNA
& hsa-let-7¢-5p, hsa-miR-23a-3p 3 X *hsa-miR-24-3p°C, 7V ¥ 4
L PCROFH:, i3> O miRNA OB &1, TNF-ab X O°IL-1B
FIFC X D AFIHIML 720 =27 v Y — A O miRNA & 8 E9% O
FRIZOWTHIEFT T TH 5,

— 145 —

P22 | BZUFLLF VB (BGA) RA MMM X
B, WSS 53 AR

I 2%

F—7—FEER, VB, B-ZUF VLT VB (BGA)

[H/] SR - 5 PR o—M B, 79927tk b 75—
73y ba—=VThHoDA, HEASICERA SN TV DREH S EOH
I FE L b, PUREIEHZ AT 5B-270 F VLT Y (BGA) 14,
PR D 720 vitro THILNTW A2, & MEHRERTORHIZ
W SN TR 2 2 CREER A % 55212 BGA B4 1 B #l O %)
REIRT,

[FHEF B & 053] ARRER3 RIS BE iR s AR H & (20032
315), BLOEEL FRBRATSEMIIZH % (S265-2211b) 12 & % 4x -
HKiBAZCTEML 720 RIFRFRBRFHRFRIREICTAL VT
YA D20 L 65 AR O B L 254w it G L Uize slBRI
&, SRR, ERMMIRIL, vk v a7y MR, BRI 2 OHE
L, #1EME Lz, BTV A4 i, G 1, 2 sl %
ANBEZ L7 0 AF—=N=THh Y, REEHAZ0.1%BGCA BLA Bk A
L BGA KRR ARIBHITH > 720 FHMEHEHIZLT3HATH Y, (1) #&%
LR R E M-QHIETRA I 7ML, (2) 65T X 2R JETR 5L
(GD Mg, (3) #x L oW % ERNRY) X T — ¥ L
(PCR) IC&D#llEL, MDD D t-MEz T VIR L 720

Ui ] BGA REC A s A BE & ILi 3 5 & BGAR AT TIE, A2
YRR E2SHA L, A OIIEYIPH Sz, F72, #% LRk o
WHB X OF. nucleatum H5W85 L7120

[Z5B X O] BGA A S EANIHE Eosn 2 MHl L, HA
DRIEEBE, WA FYiT2 2 &29RENT:

P-24 HEPHOWY FIFITLDy
FBERIPMOMELELY F L




TSI A AR 2618 orcoa & V72 BRJEIR A 27 ) — =
7 Gl o A R

P-25

Hi 25

F¥—7—F :orcoa, HEWRMA, PISA, Porphyromonas gingivalis,
[ AL B L4
[HY] 4, SRR EEEBOMEMEII S 2ICR Y, EEHKD A
V==V VG I EDTESMELMENVLEL RoTETY
bo & 2 TLIEMNMEEZ M5 9IS 5 2 & O T& %% orcoa
(R &t v a7, KK %, PISAMHEEMER T Porphyromonas
gingivalis (LT P.g) WEOMEZIH S A2 L, orcoall £ % Ml £
WENEIRDOA 27 ) —= v FHk L LTHATH 2 0BT a2 L
L L7,
(A& k] WREE & 7o 3P EEIR R B R0 B B X OB E 2R
BLTOARWEREZTIENRE L L, HIEADRE/ Szt
2640, Y104 DFF36 44 % 88 L7ize BBRaAS) o~ Wikl 2k 2 £k
7K 9ml "C 304 B &k L 72 M A 1k & s O 0 BERR S 200, TR & R
3% 2 & Torcoaill e 247> 720 ARRFFRILIL B REIE LI IE MR
B&okiE (E-1685%) %5\F, FMiL7z. Mtz v /85 2
Ny 2 BoEE T,
[#50 & % 28] LN P.g 1t & PISA il & o [ CHIBIFR 2040 D A1 7
MBS (p=0018), S 512, [THENP.gRi&E & BOPIHOM
BV TH BRI A LM EZRD 72 (p=002), 7z,
PISA il i3 7R A B B\ A 5 72D PISA fili 2 BRAF i B Tl - 72 T
Bat L7z 2 n, HBRE046 DA 2 MM SNz (p<0.01).
[ilam] ORI AR 25 1 orcoa 22 HI W 7211 20 (3 PISA il % ROt
FTHHERD AL ) —= v e LTHMTH 5 REMEAR S h
7oo BB, MEEA AV HIS N 2 RERITETH D e h s, B
BoOF =794 FCHENOBAOESZHWT2HLL LTHYS
ZENTE, ERERERED Y — L& UTIHRTE 2 WM AVRIE X
n7ze

G AN & BT L 72 S LR B TR LB PR A AR (mPPT)
ORI A

pP-27

g IE—

F—7— N MR A, BRI, BT Bk ] L BE DA A
[E RG] o L A e 0 A5 15 9 o0 A J7 212 early wound heal-
ing index (EHI) 2% %75, £IEDFHMIZE TN TV AV, 40, %
SEIRTE O FHAl % N 2 72 B EHT (mEHD OFHli A~ A4 F2fER L,
5K AL P 2 R L 1 0 BB TR AT A& AT v, RPN P A3 M & MERE L
720

[F1k & T7EE] BAMERE T —F 3G & Uizo o fEHIRE T A i
2, SRR BIFLEARAA (mPPT) ORI G % §-Mi L 72, 85
ORI H L, F8%, BENE, B 2B, 7479 VBB XU
HYOBMO6HEA L Lz STNOOHHA DG A4 FE/EKL, 8%
O HARKERFREME - FRERE & 128 0IREED, WREHED
PRI G2 % W CRIG IR 2 57 L 720 sk oBcR BRI,
Mie13~15H & L7zo THHBNIHNHBRE (ICC) #5ML, FHib
HE IV 2SI L7z MR - FAER B X OIEREERER T, ARl
THH PN AL & Gl O R E SRt AT L 72,

[fE5R &Z8E] T9RMANRE R o720 747V VUL, B, #HEo
FHIEIC BT, B - GREERE L IR EREH T ICC 030 L) oz
WHEC720 74 7)) YHERFOFMIZB T, FEREERED T HH
BB TH o720 KN — 2B HIRHEREE S L 7S 53,
JERRB ERE TR E 74 7)) V3, JEIEE 2B EhEnA
DI % D72,

[#55] mPPT % M 22 s MR AR B W, A A F 2
H U 72 8ISl 0 FF & S B S RETH o 720 74 7Y &
ORI B VT, WEHES v ) 712 X o TR A 2 0 fetk s
Ho7z
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> a fERNEE = A 7 VIZ X % Streptococcus mutans 7N
A F 7 4V NG Hh R

P-26

KA T

F—T—F: ¥ afRiBET ATV, AKX T 4 VA, Streptococcus
mutans

[E] SEIRIZHE LB T VA SRS % 5 LN S 4
74 WA (BF) THY, H@MPEEBORKNE R L2, &
WHETEBREREAET AT TV TEENE TR TS, —T,
Ya iR 2 7V (SE) & A2 a— R LWRIIBEA T A 7 V4
Liz/ =4 YHRIEEATH Y, R OFER I X ) HLBME
OREFM~DBRTEDFLE) R I L VHEES OMWE DL T 5o AWF
72T, SEIZ & % Streptococcus mutans (S.m.) BF 532D
THRGE L 720

[F5E:] Som. & A2 0 — A G4 HARE S THESUS 8 L, BF 2R
L7z B ZRML, WFEEWNIE, B LABFZ 2 25 VoA
F Ly bgeta L, BF o5 2 55 L 720

[#4 & £42] SEDRaHiM O (C14, C16, CI8) X2V THEIL
72 2B, RO RFERAL NI EBF AR <, FH2C18
FafIRBCH S > aliAT 7 ) VBT ATV (SSE) IZHWBF %
B AAED Sz SSEDHLBAEIZ DWW THREF L7z & 25, HLB
AL J2 U 16 T % BAKPED S-SE K312 75\ BF 5 B 03380 5
Nizo F72, SSEOHEB S THEAZ 0=, AFT B L
UOSSELFHULATTY VBT AT VEHTLE) ATT Y VBERY
FY ) VIZOWT, BEGEEBE ERL7-L 25, ZhH5 XD D
SSE D BGHR RE w2 o 720 #- T, SSEIXA 7 u— AEH{L

AT T VEREE R OTEWEKYEIC X Y, BRICHS A M EER R K
NDOGEHEIHEE G2 EZOND, 85I, SSEXEA L
B AL BE s R & R L 720

[#%#] SEWBE B R%2 /R L2 N6, SEZA—F L7 7HL
KRAET 2 LT, HOKERENEI B TE 2,

DT AU IV EF Y FRTF FHL PR

P-28

Diep Thi Thuy Tran

F—7—F b MR,
K, AR

Objectives: Recombinant human collagen peptide (RCP), a colla-
gen mimicking peptide based on human collagen type I, enriched
with Arginine-Glycine-Aspartic acid sequences is expected to be
used for bone tissue engineering clinically. In this study, we evaluat-
ed the compatibility of cultured human periosteal cells (hPCs) and
RCP in vitro.

Methods: MTT assay was performed to evaluate cytotoxicity of
RCP towards hPCs. The effect of RCP on promotion of cellular ad-
hesion and wound healing of hPCs was investigated by cell adhesion
assay and migration assay.The effects of RCP in stem cell makers
and cell cycles were analyzed with cytometry. In addition, gene ex-
pression profiles were assessed by using RNA-seq and qPCR analy-
sis.

Results: MTT assay showed that RCP had no cytotoxicity to hPCs.
RCP treatment significantly promoted cell adhesion after 30 and 60
minutes. No effects of RCP on cell cycle, stem cell markers expres-
sions, or cell migration were observed. RNA-seq and qPCR analysis
demonstrated the alterations of various gene expressions such as
Extracellular matrix-related genes and Osteogenic-related genes by
RCP treatment.

Conclusions: RCP has beneficial functions on human periosteal cells
by enhancing cellular adhesion and promoting various gene expres-
sions such as Extracellular matrix-related genes and Osteogenic-re-
lated genes.

A=Y areFy rRSF



P-29 PNACY A ﬁf: B S5 9% W Porphyromonas gulae H*
<707 7 — IR T B O L

¥—7— N : $iH, Porphyromonas gulae, <2707 7—3, HE
[E] BREEFEBIC B 2 8 EH O ST IZHAMETH Y, 6mill
DB ROSELL LA HERICHEL Tn b ek s hTwa, 4
DIEERTETIE, WEIE I O T H Porphyromonas gulae (P. gulae)
WSRO SIHFEEACN S E R R R B 2R T I L5 0o T D75, Jii
POV TIEAREME DL Ve RIFZETIE, MIWER, KAES L CTHRl
RSSO BT B REEORGH R EEH 2Ry~ ra7 77—
WCHEBL, P ogulaeds<27 07 7— I RITTHERNEZIT- 72
[¥8 & J5i:] P. gulae (ATCC 51700) 1&, FMEIERE % VT
WS T C37C, 4AHMEAE L, Wl (IR 595nm 12 THOBEEAT1.0)
A AR 07 7= (RAW264.7) \ZWE#E U720 P. gulae V3B
IHAWERI R ORI Z X L, RNA sequence B O~z n1 77— I4%
1LICBb 5 B T-383 (IRF4) %ML 720 & 5ITP. gulaeBEFH
U 24 BERS B2 O B3R5 P  TL-10 5 % ELISA #:(CTHSE L 720
H‘-ﬁ%&%“ﬁ%] RNA sequence Tl&, P. gulaegFEIZL ) ~ra77—
VAL B BB T RBLOE B R MRS Sz, HTh M2
IO 77— IANDFEEN, P. gulaeEFTEREIZ BT B IRFAFBLOA
AL, M2 27077 =I5 EA SN IL100 LiEHiRED
HEHBEIMIE Y RBENT. M2 27107 7 — VI3 2 50 s
RIS 2 E %S FH)DS, P gulae PRIEBERZFLETHI LT
IENANO R 2 555512 LT B ITREME DRI S 7z,

P-31 WS TH H R N F A MIROWEREE Porphy-
romonas gulae L ¥EET H 2 L TNA F 7 4V AEK

EWHT 5

BAR HR

F—7— N W, XY MFA L, Porphyromonas gulae, BRIE,
INAF T 4 VA
[H] 5 NEEREERI I X B &, 25H F TO RO 8D B JE
WAL TWS L SN Tw5, ROWRHTHRmm T, &8
WK T COWAREDE—BINE 2 505, MEED ) A 7 2248009 7% [H
S, I 7R L L v u)ﬁ%"?"i‘7")}/l\%ﬂlh‘ =R —
LT THEEE %5755, BAAOMTMIIZEIR OB R 2 IhE ) 115
RRIEDEALITHHIE L2 BEiZIZ & A &, RIfZETHH Lf.N/
l\ﬂ'4 b (BLFBt) L&, fLsEwThY, HEmEREREEN
HEEMEFIAL, KEFARZEICHAINTW S, AIFFETIE, Bt
0)3)?)? LA E L CROBEIFION § 25 R &2 MEt L7z,
[Ji#:] KowiEw»E OMEATICK & L B5-3 % Porphyromonas gulae
WA H L, Bt T oRBWboEWHE ME L, Bk 5

BTz, T2, Bt ORAREMRT S7-01C, BtitE#ETTo
R A L, RIS o ERBONE B X OB EMEEE v

B a T o7z, S0, R TNICBIF 254 4+ 7 4 VA BHR %
WiE L7z,
[E2R] BUIEB WA R IE % <, IREEARAF N 2 AL B O BN A5 5280

N7z —H T, BtOP. gulaell ﬂ?‘%ffnnﬁ:ﬁﬁ?ﬁ‘klﬁrﬁ@i%&@
HRERWPB LI OB FHMEIC X 2880 X - TR S Nz T 72,
Bt L OB X > THERNA 4 7 4 IV ARKHIER R S
726

[ - £42] BUXP. gulae LHEET 52 L12X Y, MIE P %1
L, MEBOWYEB L UL+ 7 4 VATRIEHENEZR L7z, W
WMWOEE X CZ ETHORMRSWFFTE L L25, Btld ko
WERR S TICEHTH D EEZ BN,
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P_30 B-7 U F N L F VBT EDTA &4 b 0 s 5 75
AT TR D W T ORI

DA B =

F——F:B-ZYFNVLF U EDTA, < hUvZAxpusn
7=, BRI, A

Wh L H] R 0TI R BT, v by
AArua7ar7— (MMP) -85 #HiE I Twb, MMP-8
FIFHRER K Y IS N D EEE T, WHERLICTSE DD, L — M
WX iEEsHESN S 2 tﬁ"ﬂ]bnf\né 41z, ZoMMP-8
WX L TRV ER R AR T WEE LCB- ) F VLT Y # (B-GR)
ZHRIM U720 RKIFZETIE, Z@DB-GRB L EDTA Z B4 L 72 B EHA
RIS L, 4B ORRREE FEMi LT, BAZSHEH oMk % 5T
fili L 726

[77%:] F#ICPPDAmMm YL L% 49 % 184 (CEE#IA79 = 104 7%)
ERERE L L, T 5 MU EERIATRE BB & L CTiT o 7.
BeERH 1L, B-GRB L UEDTABLAHEEH] GREREE) b L il 7 v
FEAWER GHER) 2HWT7 Iy vy 721030, 4%
ML, SRERBHAAWE, PHAG2, 4B BCERIEE NG B X OlRiEE
i (GCF) ORI % 1T 5720 GCFH1o> MMP-8 % ELISA (2 CTH#lsE L
720

(4] 2, 4 TR OWE T, RBREE o B & Ml LA B
PRI MMP-8 i % 7R L7z (p<0.05) {fi 7 MMP-8 i o> 2 8 ] o Y
FE L BERNCAH B R B D, BB CYE SRS b7z (p<0.05,
0=0.242)

ABRBHIG I 12 BOP Btk T o 2238112 B W T,
Bz AR L7 (p<0.1),

itiam & Z42] REREECIE MM MMP-8 A3l S22 & 25, BGR
B L OCEDTABAHER O I X 0 S EAE SO FRiIcD A8
LI EDHETE D,

FBRHE D A 2 38 i

p-32 MERICE TN BBIEICL 2 CPCOY ¥ D34 VIl
ERROMT L, ZOHIH
I

Fe— FIEERR, RV 74 0EFRA JUINYR, TUINS Y,
HifbeF Ly =4, FL— A

T HiW] & v oo MG iEdE Y v V234 V& Porphyromonas
gingivalis DIFFEVER T TH %, A IIBFEHRICPCIZY v V251 V]
ENRBH B L, TOMEIPMERICETNLER/IEIC L > TET
THILEREGE Lo TZTCPCOY ¥ I3 4 Y HER A SR
FETTHHRIEES N L2 WL, CPCLFL— MOMAEEE
MEd L 7ze

[k - #&8] CPCoOY v V3 A VI EME % SmIEIEGAE - AT
Tl L 720 SEIED  WHif, CPCIZIZY ¥ V34 ¥ ERHRATE
BHNTz, LALAEMS, @FEIEAE T TIECPCITIEY v Y231 VIl
FEREWED SN Lol ZOLE, FL—MITHL 2 T U ER
EDTA #4685 &, CPCOY ¥ V34 VEMEIHD Sz,
[ - 42 £RIALE T TIECPCOY ¥ V254 ¥ HIEFAHE T
L7275, 7 T VEEREDTA #MlA&® 5 2 & TCPCORMEDIT % B
LTENRTEZ, 2OZERD, GRENZ Z VBRLEDTAILLD
FL—FENAEIET, CPCOY Y INA VIERR IR SN
LEZ D, CPCEBLA LAIIEr 7THANCF L - MIZRAGT S
LT, EREEEUERTTHLTY YU VIHEMESRE IR
ZLAHIfETE B,



AMVT MY U EGHERIEE TV 7 A DFEER

P-33
IR B J S AL B 1T 2 SRR B X OV A
LIZB3 298 524

Rok ek

F—7— 8RR, BB, BRI, SRR, g
&

[Hm)] A4 EINFT, AFLT Y P> (STZ) BGHRFE
TR AEMER L, FRNORKERYEICL > THE L2 i s
&, HREALEL O S SUS & B RERSE I T 2 g & il L C & 7z,
RIPETIE, SRR B B FREA I 21T - 720

[r%F - J5:] 1185 C57BL/6] HEPE~ ™ 2 % 4TI 40 TULF oML
BEAT- 7z RLEORE CoHIEHEE : CHE), L¥EH®IC6-08%%
AT A (BEREE C PRE), STZ %4853 A8 (CBERIEHE - DBE),
STZ %L, PEEEBRICHZ T 28 (HERIG - o JETRE - PDEF).
HRIBOBW 24TV, AR LA CTREIE 1T - 720 EFAMIIHE
BHLRE 2 00RHM 2 47, F 2 BFEAEM o DS WIS LT gRT-PCR
B X BRI TS X O uUCT I & 2 il o B S AT 2 17 7% o
72 E5IC, HARMKE L RAIMO Y Y SEREIRILL, 70— 4 k2
MY — BT 24T o 720

[ 4] sAWAREPICB VT, CHELKL TPDBTILG, IL108
L OIL17 O@EFFEBRAI L T Wz, IL-17Tid, PEEE L
TPDHETOLAHEICEA LT SOOI, MRS R &
Hb—HLTHBY, PDEEBLUPEHTHEOME, WG IR
Sz, F7z, FHEEMRITOME, PDE OIS S X, BV/TVE X
UBMDHPEE L D AZEIIKTLTWz, 512, 7a—H A kA b
U —fEHTCUE, B & AR IS 35 v T CD4 By PRI U A 1
BN 572,

[#%42 - fhw] STZ 850 X 0 s L7z iR a1, J2BRny ok H %
ETFIVY T ANTBWTH RO S & S ME X e Twiz, &
%L, BMAWHKRICBI 2 70— 4 b X M) —Z i mEREo &
SR LN AT PETH S,

R A 7 1) —=
DRGE

pas ¥ 7 R B M A

BH T

FoU—F W, A2 Y-S ZRAE, R, Wi, ~NErOE
M

[Hry] MR OEENE 7T E Y (Hb) EOWEE, KO LRAED
SHIICEMNTH Y, —EREL Eo BI04 365 R wEKx0 2 27
V- Y IBRBICHMEEZONTWS, LaL, BESICH HIE
W MARAS I OB IR O AR HH oW E R E L LELE T 572
O, BEDEMECHBSINARE SN D, F72, BAAREMEPEEDL
EOBRGRIERE D WO IO ZAH 7205, B KAET
DRI NER T TH o720 22T, EETHOIN S & MR
Hb i OMFeRE % b L1, WP HbEO S v M+ 7% 2ug/mL
ICHEET BT LT, RIEOMMEBE BRI LEEROR 7 ) —= v 7
ZUHEL T HRBMOMEE T o720 T/, MoK %2 X 0%
fli CERETO IV ONBLEEEZIGHT 52 LT, kL % 50
WA A LR RS RO b L)L,

B HE] FrIAFARY IV UROZ AL FaRLVFFY
FaFEWsE L, BEAL SmE A, pH A 2 &t B 208
MR IRIR, WS CRBR R ER L7z, SBIRIC b A S 721
Hb & AMER 2 L, 0% 05t % 5l L 72,

[ 5 & #£5¢] Hb NG CIiZ A, Hb 2ug/mL & A MER T3,
Hb 10ug/mL & A MEE CIlEi i 25803 2 B ORI D) L
7oo T2, ZORBMUITFRBATOR LD 2ELEILRETH LS
L AMERR L 720

[#5] 3 cMMIC v MEE o Hb % M3 2 Bk % B sE L7z
2O &) BB HES G L LTS NL 2 L, i
RUETA 2 ) — = ¥ T RS MR R R - AT S
LN, ERODEECH T 2 Eidkom LR @220 X o 20
Wb EHfFLTw A,
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GCF 231 % aspartate aminotransferase Jll %€ D4
Pz nT

P-34

F—7—F: HREBEE (GCF), TANIX VBT I/ bV A
7 x5 —+ (AST), HilEikts, SPT

[H/g] SPTHINC B 2 BB ORIRE BT, Ta—T &R
v MEE (PD) L BOPMAEMELANI L 2205, Tu—T#HME
Bl 2 PR WRENBZHETOIDH 2, 0L BTROD L,
Tu—¥ v A& MlivE UREAEEN FICE S TE 53— — O
HEENT D, AL, BIFIPRIA] B CHRIDGERL O 7518 % St
T & % GCF RN o4 Atk 2 il LIRS LT & 720 4N, fEk
O B & 200 % GCF MLkIA ~ — /7 —CTd % AST & DBk
EMRL, TOHRABECOWTHE L7,

(BEE - D7) HARBERZEMIERBEIC CSPT 2% LT 5, 128
VB L CO0 B BB O 2 WIS 2 1 G & L7z, sERiAs
JHHIZPI, PD, CAL, GI, BOP & L, MiA¥ATid HAH FaaH
ME14 (H) & L7z GCFIZHF 5 ASTHE, PTM kit (B4
HAYE) % vy, IBM SPSS statics software (version 25.0) 2 THif
ML 720

(KB & 05 52] HEMBRAE ORI & AST &1, HBIBIRE R L
FRIIRIRAETT DO L WEAL COMIMIL D > 720 Thb D, EROHK
JEIRLR AR O AR 2 W % AST 5O 5E X, o JE 9o M AL 4 B2 o 1f)
L& ZOMEITHERNTH D Z AR I NI,

[fEEAECRE - B 4] ARFZeiE, HABR R P HHERAKR Ok
A5 NDU-T 2021-11) 0 b L#FfF &z, F72, JSPSEHE L
HMFZE (C) JP20K09964 - JP20K09981 + JP23K09189 & — i % % 41 &
L7z

BRI AHE S 331) % sodium-dependent vitamin
C transporter2 DZENZDOWT

P-36

it

nT

F—U—F EREHE, 7 ATV VR, SVCT2

[E#9] sodium-dependent vitamin C transporter (SVCT) (&7 2 2
WVEVEENF Y AR=F—=Thh, 1B, 2BHIFEL, Ak - M
HIZ & o THRBUAD R L 2 EPFMOENT WD, b bR
MMa (hPDLF) 37 A2 VE Y BRISICRG L S F SR H %%
ILEELZEDMENTVERSVCT DG IZOWTIIAHTH 5,
KD H I hPDLFIZ B 5 SVCT O3B L O'SVCT o & Ec
DVWTHETAHZ L THD,

[#4 ¥} & J7ik] hPDLF (& Lonza k&t & ) AF LA L7z, SVCT
DREBUZDWTRT-PCRE, Flow cytometry M, faiEdetaihz M
WK L 720 SVCT2 O BEFEMFAT IZSIRNA I & A SVCT2D /) v 7
vk, ZOBROBETHRIOZE B RT-PCRIEE v T
L7

[#%] hPDLF 123\ C SVCT1 05 T3 IEMER £ 9, SVCT2D
HDOFEBIFED B 7z, Flow cytometry T, HIEGmPII L - T
SVCT2D % 37 38 BILE s NTze F2SVCT2% /) v 7 5 ¢
HE, TAINE VBRI X > THSR S5 collagen 1A1 (ColAl)
B X Valkaline phosphatase (ALP) #{nTFHBIAHA L7z, 251,
7 AN YT hPDLF 12815 %5 SVCT2 568 Bk % H50i L 72,
[#74] hPDLFIZSVCT2 23 L 7 X 2 )V ¥ EflEIC & % CollAl,
ALPMfETHBBMZHBM L TV B I EXW S H & %o 72, SVCT2
WFHARIEIC B 5 7 A3V E YEEOMIAIY AARZHIHE L, s
DB RE IR E AR E 2o TV AW RMUENZ L 5N b,



a7 | MR 5 > Sy A & B BN
M2

al o wE

F—7— N kMR, HREREAE, A

[Em] MR (MSC) ORANIC X 2 M AR E DN < il
ENTWVD, FAITMSCIZ & M AEICBY TRER T2 EER
BB 2R 2 LB LT E o R TIE— IR  ICHI C ARAE
ENA0, Mgty e LTI TH 5. AWFFEO H I
MSC Tl P o b LA T~ DO B O W TREH T2 & Th
%

[#F & B AL HEMSC, st (PDL) iz % JCRBAHNL Y
v 7, Lonzatk &t L O AT L7z, SUEEME 71 b VikBlc k-
THB R Y (MSC-extract), % ¥ /327 it (MSC-protein) % £
720 F VR T KA DIFENTIZIZELISA, LC-MS/MS, Protein array %
A, BT ISBUAENTIZIE RNAseq, qRT-PCR, #MIFLEGH - i ED
FEHTIC1E WST-8, Ki67 ey 4ft, Boyden Chamberi# w7z, <
AR, T v bR ERER IR E 7OV & > TR AN O
R L 720

[ 4 & %%2] MSC-extract & FJH KHEN% 59 2 L IR 254 &
WA L7ze 72 MSC-extract 13 PDLANEORGHE, ek 2L, &
DOVEMIZ Y X215 % /T 5 LD S0 E -7z, MSC-extract
12134388 D & X 7 SRR S, PDLAIEIC/ER &2 % & Ml 5
2L BRI BT B R TR L (¥R S 7z, Protein array @
FEH D 5 MSC-protein IZ 13 bFGF B X OHGF 3% K &E b 2 &8
WHoME o720 EBHIZMSC-protein & 7 v b i REE KB~ G-
%L, HEZLZERMBEOTENBIE SN,

[#55] MSC-protein (X PDLMiE D345 - 3tz % kst L, o R ALk K
HETFNAEEGT 2 L WM EZFE L2 MSC¥ v /87 fili
W3 72 2 MR 2L D 720 @ cell free treatment & 72 2 W fgtE7s
H5bo

pag | BT B DRI O MR KB T B
EHOWH

[

F—17— F R

[H] BER & RIS LI L T b 2 ED i ShTw b,
THIER\  E1E BAER I % 8355 % 7200 (BRI B 8 9 5 7
TU—F %479 ) 2T, BERIREEES O HEIRE BT % ER IS
DWTHGE L7z,

[Hkt s L O] ML A A S ST A SR LT b
HERBHLE O WY, BB DI B, 20184EFE DR EMS O
Ao, BERRIE, BRI PMEES X OB R EE SR oL A L,
O KL 720 ZHIBRBIEERT S 2 B o hFF 2 i
%% L, MAEOHbALCE 2 B4R T X 72869 %4 & L 7zo HMHIAK
X0, AERE, MR, BB S, EWIRERZ R, BRI & R
L7zo EHMERZ R R &, BUEH S X OB HRE (CPD 2 /R L 72,
T— 7 BT T2 836 % & TR L Lz, difRRE % thE &
ry MIZX D 3% (0-3mm, 4-5mm, >6mm) (228 L 725, shEEAR
BEHNERE LASERLZET VAT 4 v 7 BIRGH %217 - 72,
[ B L O] HHORE, BRFEEEEE OwMIREIZIE, W
TP, B E I, B X ORI L T, 2
D7z, WA B 2 BRI EEEF I LT, IS 0uEETHER
ERIZOWTORENBE 1T Z & THBAREZMRT 2 &g, R
B LT LCTHETH L Z LARBE SN,
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pP.38 v bR IA RIS 3313 5 SARS-CoV-2 & Gefit e
HF-DH¥F A b AL X BEBIOVTOWS
WK /T

¥—7—F : SARSCov-2, t bR LEAIRE, ACE2, TMPRSS, #
EE N

(0] #EOMIEF — 2 Tld, BTEMEBLEICBYTE My LK
MIKLIZ, SARS-CoV-2D ™7 A )V 2R T-OFB MR LS Lz, 72,
COVID-19 B #12 B W THRIEHIR L1912 SARS-CoV-2 D &G 12 26 B2
ZERMoO LT % — (ACE2) 7057 —+¥ (TMPRSS2) D%
Bz o Twb, —J, COVID-19TI&, Kex ¥4 AL vt
MRREOMERICHES L TBY, WEAROFEL COVID-19 Thild 24
A M4 VDBRBRDOOLNL, T, & MR EEEEMLZ T,
P4 DAL Y EFEMT B Z & TSARS-CoV-2 D IEGRE R F-A5 & 5 %
1b§ % 2Bt L7z,

[FHEFB X Ok v b B 2 M % 1R a2 o 5 1 TR 28 1%, TL-1B,
TNF-0, IL-17AY 2 ¥ ¥ v M 2R8I AN 2 R 558 L PCR
TmRNA % fifthr L7z,

[i55 - 48] ZofsH, IL1B13100ug/mL TACE21324% TMPRSS2
1Z4AREZHIIN L 720 Furin & NRPLIZIZIE & A E LD % H - 720
TNF-01& 1ng/mL T ACE2 3 & OF TMPRSS2 1 2 51284/ L 720 Furin
L NRPLIZIZ & A EZALA 220> 720 IL-17A 13 5ug/mL T ACE2 13 2
%, TMPRSS2137.31%, Furinld LOfEIZHM L 72o NRPLIZIZIFE A
EBALD e dr o Tz BLEOFERIZE Y, H A4 b A4 VRIS E D e b
WP R B, ACE2 3 X OV TMPRSS2 THI & A 2 B4l Asited
SMize BEOEFEHE BT COVID-19 DFEIEALICHE LA 2 2
HWFTHDBILEIRENTVEDOT, ERFHFTTOYAL M H A D
ARG & B BRBZALDS FR IO &Y ) 2 7 2 8 & 2 mhEfLIC
5525 Lk,

pa0 | W7 T WAL LA OB E DA S €S
P OIERIEE 5

Hrp e

F—T— F o REEIZSE, KT T Y, BREA] PEITH

[(Bw] %77 - s - SEOHNICHET 2 B2 ED S L & B2,
R C O CIEE IR IR BV CHEEWHE 2 BARM AR~ E R S 2
72012, REEEE A2 ToTWh, ZOEENREHRET 5,

(k5] ARk 3238 IR 0> 2022 4F 1 5 4R RS2 42 39 %4, 2023 4E JE Akl K
bR EHIMEEE 40 % (&% 24 %4)

(5] 2ECid, ®7 9 Y - A - SRS 2 s & g2 &
T 720 B OIFRCHMISIE, MEREZHEHR LK, Th
SERRBRT 2EH T o720 — 0, WHEEIL, FERHHE L D
B 2B L, Web Tiligh L2121, MBRFEH I & H TIT o 720 4
WHEE & iz, @G E okl BHH S8, ZENELBBIC
K BHRRE L LIZOWT T Y — bR TS 72,

(45 5) A0 74%, WHEEDT79% A% % L B L= L &L,
FENTFEED 5%, FIBEDTI%N L LI RE Lz, &I
7T Y OB L CTHREEASE <, BOM S 0@V IEFA100%,
THEES6% 7S B C X - L W& L, F7292492%, WHSE %A
NOH 2T BB D D LN L7z SH%OIIEERIEEICHE
D - RRENED LA LR AIE100%, FHEEIZ95% Th -
7o WEX D, w77 7 HBOKEREEEZEE, THEED S O
Mg <, BRZED L EEDHIT, ZRZNOBEITE L 872
PERE RO ERITH OO EE 2 bz, 72, BEX Y #40
BRED o722 LS, BHEZ A TITH 139 2SRRI E WL E
bz,

[iim] ZMEOWT 7 > - REA - PEOH 2 — IS 2 B3,
SRS O PR IE 2 D 5 2 L IR TH - 720



EUy 3 EEOKRFAITBT 2 o E S B E O mER
TR 3 D FRAT

P-41

LA I

¥ —17— F MR %, Aggregatibactter actinomycetemcomitans,
A5 ) NRHT

[H] BEsk, HEZELRIEL, BEPOBRBIY 2 MEAT % 45 &
T AHWERIIEERERE %% (AgP) LB s, Aggregatibacter ac-
tinomycetemcomitans (A.a) ® AgP & OFVEDHE STV 575,
BB OTRZOHENEE SN TS, 4, KFEIBT
5K ] 9% i KB o0 W VA 38 0 AT A AT X ) FAEFITTIE L 72
B 98 D YR & AT L 72

[J7ik] BHIEEIC AgPICRELTw 2 LT ShTwa T y 2 L
DENF FEMRFDFA 1304 (B SR 1654, W H 165%)
O W W3 A TRAT L 72 SR SR B o I, R AR R AR T
Smm K ORINT 5 v F A baRuEhy bt 7E Lz, L
WM > 7OV & SREUME, MR DNA % fhile HARNZ2##%, 16S
rRNA 2 & 7 ) WENT 24T, MEHE, 8 ORE 247> 72,

[ & Z5E] ML~V CLIhiE 2R H DN 2> & Firmicutes, Bacil-
lales, Streptococceae, Staphyrococcaceae?s, 1 OWEE D &1 Pro-
teobacteriaceae, Lactobacillaceae b5 2% i SNz, /LN
JVCIE, Bacillus, Streptococcus, Staphylococcus &N H S EEH T
HRIZE MM s, Lactobacillus, Porphyromonas g & Mg # T
BERLIZZ S S 7z, BECREEM OZ M CA BA TR b L
o7z hs, ENEIUHEICE I SN M E, MR AR 2
T&7,

[a] chEF CAgPIBBOWEARY v b2 5 HE CRIb &z Aa
A SRR EA OWER TH B SR SN o 72 2 &id, A
D=y F L LTHERIEEEFNE NI LATREB I NI,

5z

B AR AR R LA ) IR DA NI B 5 A %8

P-43
VA AR
F—7— MRS, Wb AR
[E] o8 g3 i 3 2 18k 5 O BRI OB B2 5.2 5,

—%, BRRESHETIINT Y ADBN BFHE T 572010 X L
DHTENEEL D, WIERIC X A O B L OV XN
PEREREZ D S L, R4 EFHREEIT 2 ViSRRI o -
IG5 AL D 5o ISR A E R, BRE O3
ERAEPETH ) BERREZ O ERIEN & 4 A M/NEAHEEZD] &
HEE o AMFGED H AL,  THIEE DK R A LN L A B |
FTAENEIPEHETHIETH D,

[77:] AWF%e1d, 20164E4 A A 5 20204E 3 H £ TIZIA B RFR BN
G - BEDRIENE CEE AR AT o 72 2T IR R 17254 % W5 &
L 7= R 7E C b 5 o ILIRAEER1Z GLUCO SENSOR GS- I % fiv»C
ERMICE L7z ZERMIEIIGE T VEMEL, o X N1
PSMMSRYE & W LT & MET Lize Sata B, il p s
<005& L7z

[ R] S RMATIC X 2 &, IHMBRER ISR R I (p = 0.049),
AP (p<00001), BHRHEEL (p =0007), #EWRAHRER O R
B (p<00001) & AT L7ze HICSEEMIT T, BIEEK (b
<0.0001) &HERAEMEMREEORE (p=0007) 2BV CIHERESR
LOBEBRMBEERD, FRARROBMEZ PR L T 2 OB LM
a7z,

[ o] B s A o 2 % JEAE L 72 2 R B S &, MR A%
FLAETFTLTwRZ 2D THL NI Lz IR RHBTE 5
ZliE, BRI AESBREERD S 00EELRERTH b, IS
PERR IR E 4 45 2 BFICBWCE, LT L7 IHEHE % £18
L, SRR KA L 2L E A DL D EEL R
B AMFIEIE 2021 4E 1 H ARSI 5 ¥ — X AT TOF e & 5%
Tz,
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IANTFA YN B RO Za AN X B L
THEF A OBV IRIE I

P-42

il R

F—T—F WEAERAR, BIEE, AV N v s AF U8
78, VRS IR R R T, O B TR ok ] FLIR PRAE A0

[BW] ZF ANV Y w2 RY VR Z B (A K74 2%, EMD)
AT AL 2 1T U, BRI & 0670 L 72t S
Twb, —J5, VaryEd e MEEEREEMIEERT ()2
T A rhFGF-2) &, EMD Bk sk AL PRI S hvcw
BA%, R D EISE DA OIS IZNEETH 2R H B 4, 2
S ORI BT 2 HURIENEF O3 % BRI I3 L 720

[bHFL & TR A M 0BG 7 — & 205 g & LA X217 -
720 BERISVERER % OGO BB HE % Sl S % 7200, R
FLEGAER (mPPT) %47 o EBIZ 0% & L7z Bl O 3
ik, Jedk, BEEE, Bes, 2B, 74 70 YHB X ORAEYRHRO6
HHE L7, SROOEHZEM LM A F2ER L, REwE
FHCAEHE T 5 20 % O WAHE 2SS, R BHEOPCRIFIIENG L% JLC
BRI RIE 2 5T L 720 R oPSRBIIE, #7#213~15H & L72o mPPT
DR T2 54 L7, BEIERNIZ EMD B & OFthFGF-2 7 v — 714
T, BVBAREEN A L L 72,

(K5 & £22] 79840 (EMD, 46%F%, rhFGF-2, 33%BL) 25w &
otz B0 EDOH T 7V —FI2B VT, Sk & 2B ORI,
rhFGF-2 7' )V — 7D )i A3 B lif T @ - 720 Non-contained # KIEH 7 7
V=TI BVTH, FARROKERA BN,

(] mPPT % v 7 s FAMR A IC BT, V7 e A ol
i, =& 8754 08V E LT, MO RROPIEIEH 23S %
WHEVEAS D B o

BRI e SRR - 8RR M C 0 ol L P AR

P-44
BB 5 Y 702 WRIIS v N EAOKE
WA e
Fov— I REAEERE, ) 7 a0, HER, TR

[# 3] 20164 1A B o sk FIALRE AR R IR & LT 7o 2 ® dhikh
HHF v b OBGEDS A S e SEM TOWEMBREARED, H
JHARE AT EERL HREBME O 72iilr s, Ve xv%fHuv
72T L T b, 2ol e LT, fiislofiing b, 25O
HEARZEEICBIT2Y) 702 OBNENEZ 5N 5,

[A] v 7o X EARHZOWMEEHEDEZ KL, ToEEs
Hidd a2t

[F5:] 20134F-2> & 2021 412 Y ER T CIEHE L 72 ki L% 7 22 i e 1
45218, FD 9 B E5E LD BEIEBL1051FT, Ve X VAR
BTOMMEE BEROZILERE Lze S 512, BEREMENE
fii L7z 1141F22 5 71 A ® & ARG O HIERR 7 — & O K& Bl
ZBAL, HREBHENOCA LIS, ) 702 % w24
S ALFRALS DWW, ANHIT B O HRN A % AT L 72

(K] v 7 u 2P oA TS 5 &, fflEid 495528 L,
65 D BB OEIEIT 125N L 720 B B M EE 23920 L 72
FEFNC BT, FEMEERBGEEEL, ARSBHM T30 £ 236%,
Y7 RACTA05£192%TH Y, WERT v MRESWEHERIE, HE
HRAT25 = 15mm, V72 AYT28 = 14mm Tdh - 720 LI HME
P X BEI AN R = o 72

(£ - Fam] U 7 a2 ® % e 72 kR R B 2 Tk
HRIBUGER L REAR v PRSUERIE, BREGBHORNE L K
LTS E GE%E) Thh, V7aR oA X - Tl
AR OIS B E TG ORI S .



P-45 B FVEY Yo AN FaF v T84 b
NOWHAS, NAF T4V A B LS IS A
ey Z

g R

FoU— NN F T4 A, HlbkFLEY) Y=y

Wit - Bi) DE#EOMFIC BV Cid, WHERTO T 7 2y
YaFnrTRHADORLVT I TIZED, RN HNAF T 4V A
(BF) #HLY Brw7ziRiEZ Wl ko B8 TH 5, Wikt F e
) Y=wh (CPC) BHF+ Y UOBEHTHY, HOTHSTH5S
NAFaFy 788 4+ (HA) EIZHE L TBFORKEZ T %
H#EAT D, LAL, WICHIEAEAET 2 LI BV TR &
EBLIWBFAET 200 EIRTHHICHMD ST, Bk Eh/2BF
DN D W THGE L 72 513 v, 2 2 TARITZETIE, CPCRE
BHARRA 2 L 72 % O BB L 5 HIC RIZTHBIIOWT
WGE$ 5 L & B2, HARDF —F v 7 HAN G S5 PUTREH
DA S N7 ARRAN DO W T FMGEE 1T - 720

[J58] WEE~) 2 V2T S 7 HA 7 4 A 7 &R EA % R
MU, AR EIT 5 720 EHVLBEOHA 74 R 7 2 KT
L72%%, Streptococcus mutans (S. mutans) Z#HRMLEE#ET L& T
BE#BK L7z BFZERESE/-HAT A A2 % 7L — I FH—T
IRE L, IRERIHOBFOBIRE LGS L —F B cHE T2 2
LT, BFICWIRM 2 00 % N 2 72 B0 # 3 5 % AR A & & 2 g
L7z

[t - A5am] JEHES L — BB 2 2 BISHE R X ), CPCHL
AWK T L 22 HA 71 2 7 12T 5 BF &, o wHE
BMARRA TR L7256 X0 S, WAL %I BRIz hRe
FTWRETHL LWL LB o7z, BHODREFEEZREO-DICIE
BFZ LoA YD R E R 2RO L0 HETH Y, CPCxR
AT HTREAE T LI 3AMTHHEEZ N,

P-47 HE SRR E O =TIV T LAV E IRERIN A F
X —h— L OB

W =

F—7—F W, BEEE, TV T VLA, N F——
[Hr] h e & b IR IC N 2 G55 b2 F—F V7 LA Lk
W, BHIOA ATEY 7 LA VR B EIRGE % JE & Bl e 6y O JE
MICHTE S LEZONTWES, [ENNS A= —%2ET S
ZLIZED, =TT LA NVOIRED R E T E SR o 2
7)==V IR TR R D RIFFETIE, WIS EEE O
F—=F N7 LA VOREETR, S SIS X ORISR Rh o
NAF=—=N—%WEL, ZEDORHEIDOWTHN L7z,

[k & J5i] A8 R0 e ki R IR RE & 2 i & B RHEE B & <235
7265 BT, BUEBWEA 10K LoBE EME e L (5
KRB e R et B A 2 B 0 KGR« F5:3729) o AWFFE~D
SN Z #7288, DRI 2 1TV, RS X ORI S I %
FH L 720 SROMIRIZE TN ENA F~<—H— (8-0HdG, Advanced
Glycated End Products; AGE, Calprotectin; CPT) L ~N)v i, #&%Ff
ELISA% v bEHWTME Lz T2, £—F V7 LA VB EIZOD
e AR @ISR Oma)) @RIV EBIRE OF
£ @©MgHERE OuETRREO7THA 2L, MUHAR (-7
VWIVANZAAT) 3UETH=F VT LA VEHEL .

[ e #Zg2] HENNA A=A —LF—F V7 LA LOEMAE
ROREHRNT LD, BRHES ILh CPT (XML RE & e T B g, ME
W CPT (LW B A8 & KGR B, Wi v 8-OHdG 1L MG B e & T
VS EE), MR AGE 1375 1V EE) & o IS Z NS0 5
Nz Tl =907 VLA NV A7 MR AGE & ORI =M
MEEDZ, TNOEDZENSF—F V7 LA IVOIRIEE A
WERNDINA F <=5 — LNV D L gEE2RIE S h, 5H0
M 22 AT S BT H B o
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P.46 Ebi3~/ "< A% W72 RGN € 7 VB
% IL-35 D%

JUAS FHARER

F—7— F i, MK, Ebi3™/ = A, IL-35, IL-17
[HR] sEm & R RO BEICOWTHHE IR TwE 00,
ZOWFIZOWTIERZEAM 2 10d v, HlITET (Treg) Mgz
—HBo BAIIEIZ & v pEAE S5 Interleukin (IL) -351%, Epstein-Barr
virus-induced gene 3 (Ebi3) & IL-120% 7= hp35DAT Q¥
A% —TdH%, IL-35i%, Thl7HMINER IL-17 124 LT b ¥ /e
L, YT 2 0ERc B CREERZHZHSTWLEER S
NCTWwb, 22T, Ebi3/ v 777 (Ebi3") =97 A% MW
W i 9% 0 £ 2 2K B T 5 Streptococcus pneumoniae (S.p) & HilE
95 M B Porphyromonas gingivalis (P.g) O¥;3E Lg% A L T
S ELMRETNVEMER L, IL-35 D RIERIBIREARE IOV TGS
%o

Bk X 0)5iE] 8124 o HEVERFAERL (WT) <% AL Ebi3™/ "<
TAICBWT, Sp& Pghiik M2 RGBS S, A EG%
BTN ARMEE L7z, G4 HIAICKREY >~ 7V 2 | L, IL-35
2 B33 2 SRIEIR T D W TAT L 72,

(9 L OB L] MBS OFE, WT~ v 2 ORA KGR L
WL, ABEOEN3 <7 A TR L) mvEEoE & 5w
O ROz, S 51T, IL-35#S 1 b A A % Thl78 X U Treg
ML OB BT 2 S BO I, SRR MM 9 2 JA0 2 i &
o lze REBMRELY, IL-351%, I X 2 iuerEhli %o L
23 B ek SRS S 7,

P-48 MiR-200b i3 & b 8 A LB MK 3513 5 TNF-0. 7% 35
ODAM AT I B & HHl$ %

& iRy

F—T— FWEET S AVFERRE S 82 -, A L, RS
A, EBEER T a

Purpose: Odontogenic ameloblast-associated protein (ODAM) is
produced by maturation stage ameloblasts and junctional epitheli-
um. In this study, we have used human gingival epithelial Ca9-22
cells to demonstrate the effects of miR-200b on human ODAM gene
transcription regulated by tumor necrosis factor-o. (TNF-o).
Materials and methods: Total RNA and proteins were extracted
from Ca9-22 cells. Real-time PCR and Western blot were performed
to analyze the effects of miR-200b on mRNA and protein levels with
or without stimulation by TNF-o. (10ng/ml). MiR-200b expression
plasmid and -4800DAM luciferase (LUC) construct were transfect-
ed into Ca9-22 cells, and LCU assays were performed with or with-
out stimulation by TNF-o. Several kinase inhibitors were used for
LUC assays.

Results: TNF-a increased miR-200b expressions in Ca9-22 cells.
TNF-o0 induced ODAM mRNA and protein levels were inhibited by
miR-200b overexpression. MiR-200b inhibitor further increased
TNF-a induced ODAM mRNA levels. LUC activities of -4800DAM
induced by TNF-a partially suppressed by miR-200b overexpres-
sion. In the presence of miR-200b, TNF-a induced LUC activities
were suppressed by tyrosine kinase, IKKB and NF-kB inhibitors.
ODAM, IKKB and MKP-5 mRNA and protein levels were increased
by TNF-o and inhibited by miR-200b overexpression.

Conclusion: These results suggest that miR-200b suppresses ODAM
expressions by targeting to ODAM, IKKB and MKP-5 mRNAs in the
human gingival epithelial cells.
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P-49
L&
H J5E
F—7— F o wREE, B, RIBISE, AVoX—THIE, R

BT T A

[ER] #6895 13 AT TR 400 T ASRREL TV b ERF L VR 5
WHBRTH D, mlpbsELerp, IR O BEREILIX % 28 ) KD R
ThDHIEND, HEIROIIEL EREALD X 7 = X L OFRAME -
T b HTEIR I BRI FAN TR S & 2 EYiE T, J04E, AV S—THl
oo Th17MKEARETH 5 2 EHER SRTWED, FLWVIRES
BDXNZZXALEAHTH - 72,

[#48E & 5] W 7 T Tl 2 < BRI ORI 1 Porphyromonas
gingivalis (P. gingivalis) 7% &5 S8 2 WHHIEGE TV~ 7 2D
iR 2R L, AT 7 Stk CHREIR ORI & RIS O 3Rl % 1T -
720 W CORPEIE DR IEIROFAE & ERELZ 5| Sl THMAE <
Y A CIENT L 720

[ 5 & £ 82] SRR E AT — TSGR A TV B 55 0 B TR ST T
P. gingivalis # B G- LTBL L, MAEE AL T34 ZURD
BERARICTGAE N CTE Y, BNMEEOREE 2T (k] <P
gingivalis \ZIE T A Th17THIEAEE S Tz, SBHRGcaobm®E
DEALT D #ETUEY Y A2 H W CThl7THILZ 883 % &, P.
gingivalis DIPEEG % 28 T ] »0 TR ~BHLTEHFLY
BAEERIN R LT, —7, M~ A2 (BHHIE A W)
TIE, ThI7HIILIXFEE S WS HEHR AR S 2o 0T, BHNM
WK DOIIEICE D> TWB I e h ot T2, HAMOI
WHNC X > T~y ZDBAMEAE AT L E 5 &, Thl7HMilLoHE
AR S TR AT AL L7ze & SIS, S ICH R OS2 M 2
BRREOPRA DD H Z & B SHITh o 7,

[#aw] SHOBEEC LY, BNMREE & —7 v b L7zSEH R 50
AN & 28 LRI O TRtk & BHEORES RSN S,

CPC+CAEIZ & 254 & 7 4 v 295 JEVE 0 Bl &)
~WENA F T A VADT A 7 TN F—h L THE
WY % g~

P-51

E VAN N QR 2
F—7— F Wi, N4+ 7 4 VA, Fusobacterium nucleatum,
Porphyromonas gingivalis, ¥ifttF L) I =7 4

Objectives: Periodontitis is an infectious inflammatory disease char-
acterized by dysbiotic biofilm formation. Our previous investigations
demonstrated the efficacy of cetylpyridinium chloride (CPC) in
combination with PCA Ethyl Cocoyl Arginate (CAE) to inhibit the
growth of Porphyromonas gingivalis by Xkilling Fusobacterium in sal-
ivary biofilms. Building on these findings, our current study aimed
to explore the impact of CPC+CAE on both the microbiome and
morphology of salivary biofilms.

Methods: Using an established iz vitro biofilm model, salivary bio-
films were treated with CPC+CAE or CPC-only solutions and sub-
jected to microbiome analysis using high-throughput sequencing of
the 16S rRNA gene on the Illumina MiSeq platform. Additionally,
we stained the biofilms with SYTO 9 and propidium iodide for live/
dead analysis and subjected them to confocal laser scanning micros-
copy (CLSM).

Results: Notably, microbiome analysis revealed a shift in the compo-
sition, with CPC+CAE-treated biofilm exhibiting a healthy microbi-
ome by reducing the prevalence of pathogenic species compared to
CPC-only solution. Furthermore, CPC+CAE treatment increased the
intensity of red-stained bacteria, indicative of biofilm disruption and
altered morphology.

Conclusion: These findings provide promising insights into the po-
tential of CPC+CAE to modulate biofilm morphology and promote a
healthier microbiome.
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DN T

P-50

fAH

F—— K ®FN=T 3 v, LR

[Bm] SEmHERIE IO 72y v aF W r 7oALY, BEHY
DENT T THFFHICEETH L, RAFTOEFRX—¥ 3 v &
THFEE LT, DIPEMIEMRIEERE [orcoa® ] 1235 H L72o [orcoa”]
O, Z L CHMEICHETE 2 PCREBETH L, [IE
WO RGN (Porphyromonas gingivalis) % $fift+ % Z & T,
BRICOPENIRLZ D2 ) 2R3 B, EWERRCET 5 EF -
Tavomilonhh s LEZ D, KO BN, 7 v — N
kY, BEOEFNR—Y 3 YOI TS [orcoa®™ DA RMEIC
OV, BEFEIT)IDOTH S,

(PR & J5id:] BBt 1 0 AR K IR s B & 5275 L 7z 12k 8 4%
EHTHNTBBEEFRE Lo REBRAREC, PRIEEOFIC
Tz, sREREEA E Torcoa™] 12X AMIBMIMMA 21T % > 720 X
LHE, ENOWERT v b ORESEATHHEL, Fv MEH
WCT I =27 %L, PCRMAEZTT% 720 P.g ORISR O
BEAIERD LT, BFN=Ya VIREERITTH, F10H
HIZDoWTT v — billds (@RI %247, Torcoa®| %
W BT CTREHEI T 24TV, MGG L7z ABFZEIE, B ARHR
REEFEARIEA T B RE L 21, FEhii 217z (NDU-T202245)
(5 R] W G 15500 & ARG S 2 459 720 USRI TR Bt 351 [ orcoa™
ZHCIZIREREREZ B L2BOT V7 — MEROTA, ko7
Var—bMEHEKRL, AT RO

[iam] DR R AR Torcoa®] 2%, HWIICHT 2 EFN—V 3
YO EICAHBETH D I EARE SN,

v R HERMI MR THP- 11283 2 KEAE 7 7 A<
DFCIHERD R

P-52

P DA

F—U—F: KERETT A=, W, PR

(Bm] 79 X<, B - ik - SRR CEMOIRE S SIFEn,
SR THRETFEAF VB LZIREDOZ L2 ¥, T, KREAE
TFTTHBBEOKED 77 XA~ AR T H2HMPFEL, 7TI A<
L0 AR L 7oALY, BT - MBS - PLRIE L o e E %
EARHARIC S 72T 2 ENBHS IR TE Y, WEw R &gk
I & M &G 2 P 5 BB L TR R & 2 5 2 L IFE ST
Wh, LLA2S, KEET T A< X BPIENREOHMIBN 2 7
ZALEHLEPIZENT VARV, 2T, KRIFFETIEin vitrolZB1)
HDREFET T ARDMEIEA D Z AL EZWSNICTHIEZHBE L
720

[#¥3 X OF58:) Porphyromonas gingivalis R LPS T k HisEH
ERAIEMR THP- LIS RIEZ B L, KEAET I A~ % WG L7z, filed
PEDWMEE v 5 ¥ A7) T b= LN 2475 725

(R B L UEE] T0BL T OB CIERAE T 7 X< 3l dit: %
IRE G olz—0, FEMFICTIL6 DRBBIH ENize bF A2
V7 b= NENT ORGSR H1E, S BUS R EERLE Al (5 T AR
77 AMICHD 2 BEFORHPMHE ST, 512, BIEA b
L Z % #il#19" % nuclear factor erythroid 2-related factor 2 (NRF2) %%,
KETET T A OB S HEOMWIRE R F & L THig S/,
MZ T, NRE2IIKGRIET T AL o THENICBITT A I EAURE
Nie NSRS, KAET I XX IENRF2OEMALZ A LT
PUIERN AR 2 FEBL L T B REMEAVRIE S iz,



P53 Porphyromonas gingivalis 1% ® LPSIZ & % [ HE
FEE IR BT 1V AFE ¥ 5 ¥ U oIEIRh R
A EH)

¥ —1— F : Porphyromonas gingivalis ¥ D LPS, KRR, L
M7 7= Vg 7 5 —+¥

(BRG] 863 B SRR A & R L It L T b
Z L DSERIRIEZE T ST 5o MR PERY 2 2R RGP 0 T IO
BRI R AR 7 EDOLIRBEFET 5o PINVRAEL ST U~
(Vid) 107 F= VY 7 5 — ¥ 2 @IS ET 2 2 & T,

DEPRFER R 2 7R3 ARFZE Tl s B o i h 2 S S h a
Porphyromonas gingivalis 13k Lipopolysaccharide (PG-LPS) i)
LASEOWBBHET VT A %R L, PGLPSIC & 2 L HEREEIC
3% Vid OPRGER) R & Bt L7z,

[ & Jiik] C57BL/6/]~ 7 A (F A 123##%) %, 1) PBS#& 5B
(Control#), 2) PG-LPS (0.8mg/kg/day : JEIEN#Y) $5-8: (LPS
), 3) ¥ I %58 (15me/kg/day @ EEITA Y 75 Vid
), 4) LPSE ¥ ¥ 7 € v oS8 (LPS+Vid#E) 127517 72
BETER Y 7 OMD AR T LPS H5-B44 3 H 247\, LPSH&5-
BIG2 5 7 HIRIS 0T I — IS CTUERENE 2 17 5 720 FEBRAE T IS0
M L, O LR, 7R b — 2 A, O FERERI AN B
Dby 7 MMEE R Gl L7z,

[ 5] Control #f & Ik L LPSHETI3A M DBERE DML T, O
ALFHIROBEN, 7R b — ¥ AN OB INAE & 7278, LPS+Vid# T
FNSITHEIHH SNz, F72, p-calmodulin kinase II (Thr286),

p-phospholamban (Thrl7) X LPSE:CTH E BN L 724%, LPS+Vid
HTZENS OWINIAZ IR S 7z,

[#i#] PGLPSIC X 2. ORI HIIE ¥ I Ik WIS 7z, &
NOORRIIE S T E L, RV RES S5 BlNrEE o ARG
IR L WA R LT 5,

o5 | HSEEMEFAIGHTIAF (FGF2) MAOWKALS
R RS
wk %

F =7 — 1 o IEVERRAME S A R, BB, B PR
Wi HRY] SEIEVERRME M T B R T (FGF-2) 130k Ak v A
#l& L CTHROWIB W THEMBRE AR RSN TS, Ll
5 5 FGE-2 35 o i A 4484 O LR B 0 3 2 2 B2 » T
FFE A EHER V. ESTRIIZETIE, T v MRRAEGREET
V& W T FGF2 B A O R ARG G~ O L EE R T2 L2 H
& L7z,
[#1#} & J5i:] 7 8EHEYE Sprague Dawley 5 v k% LUF 0 3#EIZ 450
Too RPHERE ¢ REHES — IO 2 S UI T N T YIB, 2
SR BE, WA 21T o720 FGF-2H @ %A 11IC FGF-2 8] % WA L 72,
IFANI MY v 7 AFYNT 47 (EMD) B : #4702 EMD % &%
i L7zo HBRHTLERL]L 3, 7THRICEELZIT, FHEZWRL,
NG T4 VYR ERER L7 MER LT 74 VO RIGHE Retan
TV, SRR & R o2, SEMILEEE L ORRoE
HDOEHNE T - 720
[ 5] WEEAREI <1, SIRBELIO TR LR ML TBY, K
BT AR 3R S PR 338 S 7z FGF-2E s X O
EMD BT, LI OZBIEa R & R TH IS LTHY, EMD
T T UG A ML~ O JiE PRI b ) IR BE & IR T A %2 7% L 72,
F 72 FGF-2 8 T3 BRAE S X O"EMD B & R CTH A O AHH 1
WML vz, THHIZIE, TXTORTERIIEEICHMLTEBY,
SETERI IR bR LTz,
[#42 L %5 FGF2A 5 L O'EMD I Bl o 1Ak % £t L
EMD (& S PN i 2 B 3~ 2 W Re kR S iz, & HIZFGE-2
BHNI G A OJE A% BN S 72,
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P-54 B A ) & o LED YG 525 Porphyromonas gingivalis
(M 3Een 7~

o

¥—17— K 1 LED, Porphyromonas gingivalis, W&, YertiBH

Wik - HIY] B A v F— 13 BW %, RO BEIRES O%hR
PFECE, METIHBBOFHIIDIBHShTWwa, LEDXE
0,55 % J o 72 BUR BRI SRR IS FEATEA TV B 2%, FBHTo
PRMBIZOWTEAWZ D Lo AR TR ERIBEEOLED G
MRS A 95 IS 14 C & B Porphyromonas gingivalis \2 B\ F§ 8 %
in vitro\ZBWTEHIT L 72,

[#%] - J5iE] P. gingivails ATCC33277 DSGE IR L, 365, 405, 450,
470, 565, 625nm D 4% D LED Y% 50-200mW /cm? D Hi 77 ¢ 3 45 [ i
B, AEAPR AR EBIC L D IE Lz, F bR ofm kR R
OEAEROWE, 5P, gingivails DIHECHHRFE VBT % 5
fZT %%, V75 A APCRIEICE D7,

(K] P. gingivails |23 % LED SO & H13 365nm o I G Tt
b <, RV TA50nm THIEDFRD HNFze — i TIHHEEE# O A
13 450nm O YEIRG THe D 5o 720 F 72450nm OIEIREFTI1E, Al
WORFHIZ BT 5 —HOBIE T RO T L L I, YrIng v
RMEIHM T 2 BIZ FRBIOK T AR iz,

ftam] 365nm B & 108450nm O LED SGHESHE P, gingivails \2xf L CTH
HERPRMEER Lo $72450nm OGO FHE A RIE, EHTEmRFEC
L2 b oo, MW OB 285 T HIOZAEY L T\w5
AR E NIz,

P56 2-Deoxy-D-Glucose 2 & ZMlllaN 27 v 3 — A B
AI 7 A BH 35 Rk 3 AR N o0 3 4 & i 3
I (AN -7

TG T

F—U—F: 7 va—2RH, FFEME, FHHS L, 2-Deoxy-D-
Glucose

(W] 7w a— 2 REHI BRI IC S35 2 Ll s hTw
LW, ZOFEME A Z A LIZOWTIERZHS P Th v, AIfET
1%, 2-Deoxy-D-Glucose (2-DG) 2 & Z#Milar 7 v 2 — ZCHBLE -
< AG MBI (MC3T3-E1) 045 & 3o i iEd
WEIZOWTHET A LR HIME Lz,

[BpkE J5] 7V a2 — 2385100, Omg/dL @ 10%FBS &4 Minimum
Essential Media (MEM) & 2-DG % # il L 72 100mg/dL & MEM T
MC3T3-E1 #5538 L, AMiasgsn & sk o b2 5B U7z M hgss %
MTT I & 2 A< 2 ORE & calcein 1 & B AEMITLYtE % T
Mot L7zo 72 RE S B2 9 38 erystal violet Yt i % J v
THEGE L 720 WAL b I2o v Tid alkaline phosphatase (ALP) ik,
HV T MM OMISE, alizarin red et X B HIKALW IR O M
3, runx2 mMRNADOFBIB L OF A5+ A0V~ (OCN) pEda %
FEA L 7z

(i3 & £ 48] 2-DGRING X 2 M 7V 2 — ZACHRILE 13 MC3T3-
E1 O3 2 52 2 E D S0 1% o 720 £722-DGIMEET
1 MC3T3-E1 D ALP{f 1, FIRALE AT S 7225, OCN AL
HICHEEIAON L o720 runx2 mRNA O (s 56813 2-DG #E
THME S N2 I &2 7R L7z,

[#am] AP 27V 2 — 22K T3 5 & & TR K % Bl §
B REMEARIE S D,



2 W IR B BT E TV = AN BT B NI % &
JFP IR S8 0 2 D ZEA L
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FERE I VN

F—7—F EEBREE L, BERERIE, BNT 4 ANL F TR,
JFl SR, A Rl R

[E AT 555 00 86 905 IS TR A5 I P9 75 4 AN A o 2 AR /N ) 7 B
fEmEL AL, BIFEREZ AL CRITR2#ET 22 Lhmsh
5o AWFEOHME, ZRIEHEIHET VY 22 HNT, HiEH
DI PIAN 8 & PR SR I B 2 i T 5 2 L ThH B,
[bHkk & J7:] 838k CS57TBL/6] < ™7 A & 3BT & ST o 2 BEIZ 430
Too BEYEBEICIE, SRR EIE (Red complex & Fusobacterium nu-
cleatum) OWAWHZE TIENIZRFHES- L, BERE TV &L S
H7zo WBREEICIZPBS A S S ize $85- SBMBICLIEL, /NEIN
FWD16S rDNA ¥ — 27 LY Aff#, 7u—%4 b A MY —IZX 2T
A~ DR A MO, BLOMB7S=v73I /) b5 v 272
F—+¥ (ALT) Ol %47- 72,

[ ] s BREE & e, IR YeBE O /N PRI 12 B 1 % Firmicutes/
Bacteroidota lb D47 Z = 3IN% £ 5 BAWHIE D2 L L, SRIED I
LHRBO SN MEHER Y VT —2712BVT, WEETIE, ZFoh
1% SR L U T Leuconostocaceae J& = Streptcoccus J& D3 & &
N2, RTINS N h o7z T2, iR EHITH O &g
L0, HEAOFhERkoREE~s a7 7 =V OWMBERL, 35
(2, I ALT 13 & SRE CA RIS B L 7z,

[an] BRI RIS X > TR SNDINT 1 81 + ¥ A%, T
JigE > SR I TUE R AT R 5 e S B W REEAVR S 7z AIFSE
&, B4 5T 21K16980), HARWEHHEY —XF
A FREEEZE B 4 (2021), 3B & OFNIH grant RO1 RO1DE025225
D—EEEW L Lz,

¥ (¥ 77 4) 12& TN D Tryptanthrin (EBE4 I
DAL IHIT %

P-59

JMH A

F—T—=F: M YTE R v, B, SRR, sAEE I
[H] 8 (577 4) & HREDGRE LTHOSOR TV,
Z ORI HTISAENE R ok 8908 S M R ek 3 2 UER 2 375 2
LIS NTWD, 512, BIZEH N5 Tryptanthrin IEPUEE LR
MZEAL, RIEEFA M A4 OB LIEHT 5 2 LARE ST
DA%, BEIRICRT 2RHIEH O A TR RV, E S TRAE,
2BV D AN WIS 3 B 8 & f X % 7212, Tryptanthrin @
ML e ST TR IO W TRE L 72,

[FR & ikl iz~ A~ 2 a7 7 — DRI Raw264.7 % JH 72,
MO F v b & H T Tryptanthrin OMIEFE 2 MR L 72 &
1250ng/mL ® RANKL & 0~20uM & Tryptanthrin % 57 #1121 2 C,
WA LIk § 258 % TRAPYfu b v 2 X% 7 ay MEIZT
fEHT L 720

[5G 5 & #%%] 75uM Lh_F o Tryptanthrin Ti&, RAW264.7 iz ol
N AR A AR L7zo 72 TRAP #8054, Tryptanthrin
13 25uM B RO ETE OB 2 AR Lz, 5
12, Y2 AF v 7ay MEOKSR, Tryptanthrin (X 0~5uM OHiPH T
AR NFATCL B X O H 7 7Y Y KOSH 2 HH Lz Mk
DOFEF LY, Tryptanthrin iZHEHILO 5L~ — 5 — O FEHL % Fis L
T EMO G2 Wil 5 2 L AR SNz,

[#%] Tryptanthrin i, SR IB0F 2 saAE S WU HIR) % 4 3
AU FetEARIE S 7z,
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L b A 2 b 3R MK 43 Ab 55 35 126k 3 % Bone
Morphogenetic Protein-9 & FK506 ® 38 o Hiat
H

P-58

HAT

F—T—F kX MEMNE, FK506, BMP-9, Bild45, o)A
Lo
[EH 9] Bone morphogenetic protein (BMP) -91x BMP-2 & [f]4: A%
UL L o)) B F e b IRE T 2 A5 5 2 &6, 4R
ENTwD, LML, tAYFFEMIINS 2BMPIDIERIZANH
Thbo AWZEEOBMIE, bt bE 2y EMBOMNIBHLIZE- 2 5
BMP-9 & i 9 2 ik K1~ & L C o 58l # FK506 (tacrolimus)
OBERMEEHL 2T HIETH D,

(B & D] OMK - v bt x v MEHSRMER (HCEM) @&
JNEF : recombinant human BMP-9, FK506 35 Bl i 7 ¥ S BU#R
Br o7 s A APCREE @OFRBIBFENT © ALPIGTEN E B & O Aliz-
arin Red SH12 & 2 HIRALWIEBLEM#NT G FKBP12-siRNA % 3
A L7zHCEM 2 B1F % B# i (5 7 FEBUEAT

[#28] HCEMIZ BT, BMP-9 Bl i < BILE 5 T O osterix
ID1, Bone sialoprotein @ # = FFE B IE A4 7 LA L, FK506 & ot
B & D ZOFEHIIA /LM S, osteopontin D i fx T- 881X
BMP9 & FK506 O L HI BB B W Tl b @i 278 L7z, ALPIEMES
X OHIKAL I BRE I 33\ T b [ AR BMP-9 HUMURI L C A 7812 L5
L, FK50612 & % il A Bt Sz, F72, FKBP12-siRNA
%3 A L7z HCEMIZ B1F %A BMPIHI#L T T osterix Dtz 158 8iE
control-siRNA 3 A#E & ik L THBIC LA L7z,

[#7] BMP-9IZ & 2 HCEM O3/ & 2 > b3 b5 (LI 1,
FK506 2 & % Ll cieE s, ZofEHIZFKBPI2Z AL TWw5
WREEDRIE S 7z,

Heat-killed Fusobacterium nucleatum 75 W#EHINE 551t
WCRITTREICOWT

P-60

e

F— 17— F : Fusobacterium nucleatum, PC-12H1, 7NV nAf < —
b}

[BW] 7vvng <=9 (AD) AW HENETHEREETH Y,
HEATICH 2 & 72T RRABEDR T0% % 5D 5. WT4E, Porphyro-
monas gingivalis (P. gingivalis) D% 737 53ffEEFHR2 LPS 25 AD @
FEBRN T2 L |G SN TWE DS, WEZZOFMICOVTARRE 2
BN\, RIFETIE, P. gingivalis LPSIZJN % Heat-killed Fusobac-
terium nucleatum (F. nucleatum) %R L, MEMILOEELLR
HMNEWN Y 7 F VTG 2 38 R BT L7z,

(A& K] 9 v b RS ko PC12#1l % Neuron growth
factor 12 T LiE &, AmyloidB, P. gingivalis LPS ¥ 721380C 1
5 CEMLEE L 72 F. nucleatum % i\ CHIRIEERHINLN > 775 v
2R L 7zo ARSI O TZRETZ IR B 4 5 MAP2 % B3-tubulin @ #{z%
T8l Z real-time PCR#:, ¥ 787 388l western blot #: 2} L,
HOGSE R AR TRl O T REBILE 2 1T % > 720

[#5 4] PC-12Mlf 123 T, Heatkilled F. nucleatum %, P. gingi-
valis LPS & [MARICHINGIZRE I O, MBI pE |2 o8 & T L7z,
WAL~ — 7 —TH % MAP2, B3-tubulin lL# 5T - & ¥ /87 5 BiE
i s e,

[#%%%] Heat-killed F. nucleatum %, FfEHBkOEHEEICES- L, AD
DFENFTH B REMEATRIE S NS,



o1 | EBVRHIREFAILS SO SIS A b h A ¥ i
% ¥ RANKL 3 R A3 (6% SES 5
WD A

F—v—F: EER, EBV, faHlk

[B19] R4, EBV 2%k JE 0 R0 5055 1 KM 455 o St e BB 0 F6 9 12
MG 50TE, LoOBIKEVHEIRASEILSERFR LTS, 1H
TR LSRR O T 251 2R S EBVOZLE SR S hTw
bo FxlE, BEBOETE Ky PHOEBV REDHIETHZ L
EBV 2V EBICHAOBMIILICEA L TW B I L 52 ME L T& 2, L
AL, AR CEBRKEREBY O THEMAL2E D L 9 ICHE s )
D%, HiGHALEBV ASH R ORIEICED L ) ICH b TWVBED
ML TR IS bho TRV, T2 T4, WERIC X % EBVH
WAL DT REVE & JIEVEF A b A A ¥ A & B L Ic T 5
EBV OEIc oW That L7z

[ ] BIRHT I X 0 M b o S SEAR IR 2 058 L 7oA 2R, R
BFHMER O IIEEE, SO U YR OTEBASRIRE CHEL, O
IR & Ml U T IS A o 720 FEBRIC, EBV B RIE YN
VB R ORI A RN L 7R, EBV O G TE(LIN T BZLE1 0
BHE AN H3OT v F ML FHE S N7z, BZLF1 S8R & M
R OFKIEIEE & ORI O AL RE R RD 5z, & HIZEBV I,
EmEE CHl s ®m I ) 44w TNFxB 2 iHHIL, WA
MAHESEMIL A & D IL-6 & IL-8 DFEA 5 { 89 % L & H1Z, RANKL
TV O MK & AR ISR R S 272,

[Z2] R OFIEICHE OB ZLHETH L 00, EREEIE
TG EAMC D 0 FEICIEREOIR T ASHER KT TH 5 L OE Z DL L
R END Lo T0 RIS, HRNHEOICHIEY T D 2 M
WP OREEEAEBY % FHEMALT 5 2 &, EBVASENEY A 1 4 >~
DFEAZFET 2L L1, BERER b IRET 2 2 LS L
%0, ZNFE CHIR RGO A TIRFH AT d - 72 8RS E R E
DIFBNCIEA D WA RIE S N7z,

P-63 Porphyromonas gingivalis 3k OMVs O B _E Rzl
1281 % E-cadherin 3 & Uclaudinl 12 J2 13§ 522

F*—17— Nt Porphyromonas gingivalis, Outer Membrane Vesicles,

t b ERz A, E-cadherin, claudinl

[H ) Porphyromonas gingivalis (Pg) &, NFE BB A SRR X

1% Outer Membrane Vesicles s OMVs ZpE4E L, MlIZ 8% 5. 2
LEMBLNT WD, Pe-OMVs2S, B LRz N THREIC S 2 %5
BIZOWTEAWL MAE v, BIFJETIE, Pg-OMVs2 i LE O
N T AR IS T B 2 5l & R A I RS o IS T TR oW
TR E 1T - 720

Bk &S] Pg ATCC33277HkE ¥ ¥ V784 » I TdH B Pg KDP
136 kDK 28 EiEH 5 P-OMVs B X " Pg KDP-OMVs # ¥# L, Pg
H¥LPS (Pg-LPS) &L ¥ K ¥ ¥ YifitELPS 100ng/ml & %123
b, & MR Ak OBA-OMIIL & FIH L 72 OMVsHiliii%6, 12,
24h @ total RNA & 24h O#EHE % ML L, E-cadherin 8 X 0¥ Claudin-1
D mRNAFEH & BAFEA L XIVIZDOWT, realtime RT-PCR & Western
blot % I\ THMT L 72,

[Ksdhdb L 0 5] Pg-OMVs TO OBA-9MI~DORIH 12, 24h TlZ, =
v ha—) &k LT, E-cadherin ® mRNAZEHL L X)L DA % 32
W72%%, Pg KDP-OMVsHl#TZALIZFAD A - 72, Claudin-1 T,

Pg-OMVs# 12, 24h TmRNAFE B L XV o A5 [ % 728 7225,

Pg KDP-OMVs T3l % %o 72, Western blot % T, Pg-OMVs
il 24h <, I v bu— LKL CRAEADOHD Z RO, Pg
KDP-OMVs#I# TIRZEALIZBO B o720 ZOKIRED, Pg-OMVs
WEARDY VP84 V2%, b A LR CHIT R HaE C 55 5
E-cadherin B & U Claudin-1 D588 - PEANC 2 K ITT Z L AURIE
N7z,
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P-62 Fusobacterium nucleatum \IWWeis 7 4 )V A3 ALK
T TMPRSS2 D¥EH 2 TiHE S £ 5

HA wT

F—17— N Fusobacterium nucleatum, TMPRSS2, Influenza virus
[AW] BEEHE) > 7o77—+¥ (TMPRSS2) &, #HMawos
TANARA VTV e EOWERT 4 )V A & B LS & 5506+
HYCTh Do wilk, HENHEZOWAIZE T TMPRSS2DRBLIATT
ML TW5EZ EAHE SN/ AR IERAIREACOVIDI9 R 4
VINEZUHFDORIE) A7 HmHLIEHMESNTVwE I ERS
BRI 1L, TMPRSS2D%Bl %2 i 28, 7 4 )b ARG 1%
72HWVWTW R REWD D 5o 2 2 TARMZETIE, BfEHEE Fusobac-
terium nucleatum 23V i L B2 MR BEE © TMPRSS2 56 BI 0 238
BN EEHIT, PR A L ARG S TR R R L.
[B1FE & J5:] RIS F. nucleatum X3 LI X 0 & Ml LRz
Ntk Calu-3#E % fili L, TMPRSS2 D5t 8IIREE % real-time PCR 3
X O"Western blot\Z X WM L7z 4 Y 7 VT U HF Y 4 VR, A/
Udorn/307/72 (H3N2) % T MOI 0.001 T Calu-3 HlIfg 12 &g S ¢,
TI—=0T v AL T AV Ama Rl L7z,

[ 5H & #£%2] F. nucleatum B & ) TMPRSS2 D38BT AR D
biee 612, F nucleatum FIFL L7 A Y7 Vv s 4L
A% JEGe SRR, AV ADRMEAHIN L 720 D EoKERD» S
F. nucleatum > TMPRSS2 3Bl 2 LS4, £ V7V AL
ARG AR ST E o, FER O, PR £V RS
% FBiTE BREMEAVRIE STz,

s | HEEE L HEEOMEEII OV T

F—T—F o HER, WATIME, TRV XA, Bk SEEM
r

[Hm] FEREOBEIE, 7IFY A4 - REN - BESEVPEZ LN
Twb, —HT, WHROMENTLLTTIF T AL EOAE
SMERBIFT SN B 7250, BEEDS B BEIWE I & WE)sH 5 L1
bivd, AWFZEE, HHSE L HEROMEZ H S AT 572018k
HLOATHE L RARGIR 7 — & % LR L 720

(WFge k] M58, H2—MmEERICBW T, 104EDL ikt L
T3 20/&M LT RTOEE (WBHTFH 4% . STREOHFEDH
EZDOWT, WEOLWE S L TLAOEEEMAT X TOBH
BHE L. 72, MBBROREMBMRAE R PEAROK LR
W72) S A, AEHE, MER, B2, BEIR¥E, DMET B, PCR1H,
BREOHEDMIR T — & Z AV 720 MBI L, MOTERE
FWRT =% L LT, SERAEE AR, v 3 6mm L Rd % ik
ZOWTHERFB M EBZ otz T2, HEREOHFMIZONT, 1
DM, THEOAK, LEHETHEHE G IHEEIFIET 530085 —
v TR L 720

[ 9] WRHEEFAT9% Th o720 TNENDOMITIZBVTHIE
RROPAEIZ005L L Tdh - T, HREABEEZED SNLD 5Tz —
5T, ARG, B, BRI TIEA AR bz,

[£%52 - ] SRR BRROMEND L L v ) RBIEAs &l
Kotz 58, TORERIIWENICHHEREEBI 2> Tw
b7, HRROLME L EEMROZIIS OV TH BRI T 558
Thbo



BOPHE RN 38— MRS B 2 LN AR
i & LIRS R O MR

P-65

IIE e

F—7— o EHERA, CUPERUCEYSE, TIMERERE,  DUPEfERE

(¥ 5] W4E, LU HAEMEWSE O dysbiosis 13, FRZE, WA A
KA, FIEERRE R Sk 2 R B L M % & Sh, ENW
WA & 2 OBBEOH Db D ITEHET > TV D, N &
LHOMEREIT LD L LATEREEOIKTIE, Higkad L3te) 22
WCRERWEY 525, TLTHOERETFHTHZ L1, HavDit
M, ThbLEFICHMT b, T2 THREFKL X, HRAGHOESF]
O HEHE 7 B 7 % O LU B e W58 & DR RE IS D W TRt &
To7z0

[xf 5 & 0518] 80 L LD fbE 7 RAF4 78 44 % RHRICLIENZ
MM, WLV Ae A, M, 16S rRNA s T %
BHE Lok = 2y 2= Wiz 55 ) Lt %47 >
Too B, REREEE L CHRTEAEAE DR EE 2 #5453 26 £ 12D W T
KoM 2 To7. T LTHEONIF— ¥ 13, WE#Mmr 22 72,
BRI, ARFERFGIFEZHZOH (ERB-C-885) #4#T
Wb,

[ ] BES B9 B LT ISR 20 DL BV T, e RHFH I
I A E D S RED A S, MR % A5 5 LI e
W OMBENL EHITH 5720 S 512, BAEEK20HL L Tld, 1
WEE ), VS EERE, MEE S IEFETH 57205 19T T
F NS DA I T Lz,

[#5] BHFHIROMEE 2 EHFHICB VT, 208 L OB % M
Fg a2 bid, TEPRETEMAE ORI S 2 & OIS TR e
DHEFFIZD DT> T Wiz,

KR — 7 22— & e 7k A 2 % o
FEERAT

P-67

H

FERER

F—T— F R, TN, K — 27 2 2 Mis-
eq, QIIME2

Wik H] BEEREZIZETHERETHY, 22T OBEMR
HRZORIEEOMD Y BREVEEZ SN TVD, DFENMIRED
ZEALAS B P JAE D FE R SR O WU 3R < B L T B L) il
13 275, [ —BEBRE ORI 72 E M O ZEALIS D W TEIT L
eI v, £ TARNIZEE, BTk E R S 8 DRI 22k
OWTINT T2 L2 HINET 50

[AFZeks 2] B Bh R R 257 B Jes o5 o ki S Y Bk L2 12 P B ) 8 0 Y9 C
LTV A BB 4%

[J7E] CIRERIA 8 O RBGBALIE, WBRE OMEE & AR T 75— 2
& L7z, BYEHREZE BRI S N BB S, WL X OHEIEAR
P TIFICENENZ LT O WA T 77— 7 B L OMEE ORI Z
To7ze v 7NH LI L 72 DNA % 85812 16S rRNA i fx 1 #Hi%
Z#PCRTHIIEL, I —27 =% —MiSeq (Illuminaft) %M
THHEMA % e L, QUME2IZ & ) Ml & 2 Jug Lz, 4540
S O 0SB REME & BEREVEIC O W T 24T\, BRI, webksk
KRB DK 21T - 720

[H550 & 2] WbE 4 N5l24% >~ 7V 5 Streptococcus, Porphyro-
monas, Fusobacterium, Veillonella, Neisseria, Prevotella, Tannerel-
la, Corynebacterium &% OMM 25 S Nize o B kMR L REMEICD
Wi, 77 =7 - BEEOME BV T4 AR HOF EEH
HHNFzAS, F—EAC BT B EEET#E, BB COREEEAD
Nhhodz, FRHIEHIC, BRRERAUE L 7B 12 B 1) 2 EHHT
HOWHERSWHOMIL L, FARER & OBEEIZ > W THET 2
FETH %o
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183 X OV 2 BB PR & FERIR I D BT 2 8
JERHR R O i

P-66

FHOEA

F—T—F o WREE, BRE
[E] 27008 R AG & FEREIR IR O i AR O RIB o L3 % < i &
NTW2 25, HARIZB 2 VEFERBE ORI e RIFFETIEL
HUBE PRI O B R LR O BUIR 2 4B 5 % 72012, IERIRImEO#, 180
JRIG A B X O 2 BB PR (B8 OB R AR & L L 7z
[t & 5] e BB R R 5 43 0 29 Jith i & A 24 1Tk B 2 B 0 o
Wt sk AR AR L e B L 72 SB35 3749 44 GEMEIRIG 54244, 1 BUBE IR 106 44,
2RIBEIRIG 3,146 40) RXIH L Lizo Khiikh &M S N7z B ST
F 720N R R S IR B RN T, A6 Mk OB AR v
MEX (PD), Mo 7o —VY v ZEHim (BOP), 79—~ A3
7 (PCR), $io®his, BAEWZEBAEL 2. KWERIREO 3L
WEATV, 20, HWERL K EEmIEE, SUNZEHE 1IRIR R
73—, 2RUBEIRG &Y —, SRR R RN & MR & L CE NG
i otze 72, WEYFHETIVT2RBERR & I — Db 0 IZIHE R
wY I = PALZZET IV HIER LG L7z
[#52R & EER] WA CH %4 PD, PD 4mm L Efz3, PCR
BhHE B TIXIRREIRE, 1HUBEIRNG 35 & OV 2 BUBE IR o0 3HE I CA &
DR SN, TIURERE L, FEREIRE & 2 BURE LRI O v AL L7z
HEAFHHTTIZFIPD, PD 4mm BL LI, PCR B & OVBhF %
&, JEREIRIR & 0 D LRI B & V2 BRI CARRICHE A R L
7225, LRUBEIRIG & 2 BBEIRIG OB I A AL B o 720
(G LR PR A 1 2 OB PR R & AR BE OB ERIRE T Y,
FHERIFOH LY SFHEETH > 72

Porphyromonas gingivalis RO LPSIZX HB7 F L
T VR T F VAL DR

P-68

BRE —H

F—7— F o REMRER, WEER (LPS), LAZEH)

[Hry] s)Em RS L OAZE) (Heart rate variability; HRV) @
B AR THAENE NS EDPEFIEICL D RBIN TS, Ih
5 DGR S W IR 1L EARER O BER TTHEIC X 2 4 B IS RE 12 B
53 B REtEDSRIE XN Do ARMESE Tl Porphyromonas gingivalis
HEVRKRYY v 754 F (PGLPS) Z#4#%5 L&~y ZA€5
WL [PG-LPS o124 STk R (& 5 AR 5 o0 SLH TR IR G %
FIEGRIT] LW RHAE VT, REMEROEMIAHET LT F
V) VB ROIRRNIERETCHL T 7T ) u— i HnTE
DOWGEx T - 720

[J58:] C57BL/6/J~ 7 A (+ A 12i#4) #M\C, 1) PBS#& 54k
(Control#f), 2) PG-LPS (0.8mg/kg/day : EIENHES) $5-48F (LPS
), 3) 7urg s u— V5 (1g/L: &I14%45  PPLE), 4)
LPS & PPL OO H#% 5.8 (LPS + PPLEE) Z1EK L72. 5 BMH 28
RS T L A MY —LEREHEEEZ A Y 70T VIRBETFICTY 7 Ak
IZ TR L 72o LRSS #T 212 24 B HRV #0726, 20k
O - R LYy 2 A% 70y 74 ¥ 7K 55T EWFENEE
MizdTo720 (3] 1) 24 HRV T IC X 0 AR L %
R IREECH 2 W BHARE (LF (RIEMRE ) /HF (R
ERRE ) ), BERIFEISIREE (SDNN) & Control #f & [k L T LPS
B CTHRBICRMEER L, 2) YAy yTay 74 v 7HIck
BaHIiA S, CEARERIG AL ORI —> T H 5 L CaMKIl o
) VbR, AR C-Fos OSBRI LPS #5388 CA B ISR L 7225,
Z ORI PPL B CAH BEASHIH S vz,

[iam] PG-LPSIZ A& Mi#%2 0 B U IRE A B35 2 L AVRIB S
7.



P-69 Histologic and dimensional estimation of ridge pres-
ervation procedure with deproteinized bovine bone
mineral with collagen: A randomized controlled trial

Hyun Jae Kim

Keywords: Alveolar ridge preservation, Socket seal, Cone beam
computerized tomography, Wound healing, xenograft

Objectives: The aim of this study was to evaluate the effectiveness
of alveolar ridge preservation (ARP) using deproteinized bovine
bone mineral with collagen (DBBM-C) with or without extraction
socket sealing.

Materials and methods: In this clinical trial, 50 patients were includ-
ed and randomized into three groups, ARP with 1) spontaneous
healing (control group), 2) DBBM-C alone (DBBM-C group), and 3)
DBBM-C sealed with a free gingival graft (DBBM-C/FGG group). 6
months after the ARP procedure, the implant was placed. Cone beam
computed tomography, histological, implant stability and three-di-
mensional volumetric analysis were performed through time.
Results: The results indicated that ARP using DBBM-C with or
without FGG sealing had no statistically significant difference com-
pared with control group. However, the DBBM-C/FGG group showed
the least horizontal ridge resorption at 1.0mm below the crest (p<
0.05). In the DBBM-C/FGG group, the exhibition of newly formed
bone was not statistically significantly different from the control
group. In all group, ISQ value was over 70 but DBBM-C group showed
slightly lower values than other groups.

Conclusions: Within the limitation of the study, DBBM-C with FGG
socket sealing could maintain the width of the alveolar ridge after
tooth extraction. However, the use of DBBM-C does not have signif-
icant advantage for preserving hard tissue but can offer clinical ac-
ceptable implant stability.

P-71 Clinical evaluation of Er:YAG laser for regenerative
surgical therapy of peri-implantitis
Hae-Won Park

Keywords: laser, peri-implantitis, regeneration, decontamination,
case

Objectives: When performing surgical regenerative therapy to treat
peri-implantitis, decontamination of the implant surface is important.
Laser has been proposed as an useful tool to remove bacterial infec-
tions on the surface. Through this case report, it is evaluated that
the additional use of Er:YAG laser has a benefit in regenerative sur-
gical therapy of peri-implantitis.

Materials and methods: In all cases, patients received the following
treatment: open flap debridement, supracrestal implantoplasty, im-
plant surface decontamination with a non-contact, defocused Er:YAG
laser (panel setting 40m]/pulse, 20Hz, 0.5mm/sec), bone grafting us-
ing human allograft (FDBA) and covered with collagen membrane.
Case 1: A 77-year-old female patient presented with signs of inflam-
mation around #25i with 8 mm PPD.

Case 2: A 60-year-old male patient presented with signs of inflam-
mation around #36i and 37i.

Case 3: A 67-year-old male patient presented with bleeding and dis-
comfort after brushing around #16i.

Results: In all cases, significant reductions in PPD, BOP, GI, and
gains in CAL were observed. Radiographic assessment demonstrat-
ed reductions in the peri-implant defect and linear bone gains.
Conclusions: The use of Er:-YAG laser to treat peri-implantitis may
lead to significant clinical parameter improvements. These results
support that Er:-YAG laser provides additional benefits to conven-
tional mechanical debridement and further aids in the regenerative
surgical therapy of peri-implantitis.
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P-70 Lactobacillus fermentum BCC-LF-01 inhibits the
progression of experimental periodontitis in mice
Yoon-Yi Lee

Keywords: Alveolar bone loss, Periodontitis, Probiotics, Cytokines
Objectives: This study aimed to investigate the effect of Lactobacillus fer-
mentum on the progression of periodontitis and the level of pro-inflammato-
ry cytokines in mice of ligature-induced periodontitis (LIP).

Materials and methods: This study hypothesized that L. fermentum BCC-
LF-01 could inhibit the progression of periodontitis, and a mouse model of
ligature-induced periodontitis was used to confirm this hypothesis. Sixty
mice were randomly assigned to negative control group (CTL), LIP/PBS
group (LIP and phosphate buffered saline applied), and LIP/BCC-LF-01
group (LIP and L. fermentum BCC-LF-01 applied). For 14 days, L. fermen-
tum BCC-LF-01 at a concentration of 5 X 108 CFU was applied twice a day
to the maxillary second molar of mice in the experimental group. After the
14 days, randomly assigned ten mice of each group were used for radio-
graphic and histologic assessment, while the others were used for immuno-
logic assessment.

Results: LIP/PBS and LIP/BCC-LF-01 groups showed greater alveolar bone
loss compared to the CTL group (P<0.05). The mice in LIP/ BCC-LF-01
showed a significantly reduced alveolar bone loss compared to LIP/PBS
group at the mesial side. Histologically, though the LIP/BCC-LF-01 group
showed destructive signs compared to CTL group, it remained the regulari-
ty of connective tissue fibers arrangement, and showed reduction of inflam-
matory infiltration, lesser amount of alveolar bone loss, and higher alveolar
bone density compared to LIP/PBS group. Pro-inflammatory cytokines
were significantly lower in LIP/BCC-LF-01 compared to the LIP/PBS group.
Conclusions: L. fermentum BCC-LF-01 inhibits the alveolar bone loss and
the progression of periodontitis through regulating the production of pro-in-
flammatory cytokines and by means of several mechanisms unknown yet.

p-72 C-X-C motif ligand: Key Chemokines Mediating
Neutrophilic Inflammation in Peri-implantitis
SeongEun Park

Keywords: Dental implants, Peri-implantitis, Inflammation, Cyto-
kines, Chemokines

Objectives: The aim of this study is to investigate the role of CXCL5/
CXCLS8 in neutrophilic inflammation induced by peri-implantitis and
elucidate their underlying mechanisms in its pathogenesis.

Materials and methods: A total of 40 patients visiting the Depart-
ment of Periodontology at Kyungpook University Dental College
Hospital were included. They were divided into two groups: a healthy
implant group (n=20) and a peri-implantitis group (n=20). RNA se-
quencing results were used to identify representative cytokines,
and samples were subjected to RT-PCR. H&E staining and IHC anal-
ysis were performed to assess expression levels and analyze tissue
histology. Statistical analysis was conducted using a student t-test.
Results: Among various cytokines, CXCL8, CXCL5 showed the high-
est expression levels in the peri-implantitis group compared to the
healthy implant group. These cytokines are known to be associated
with inflammatory responses. The mRNA expression levels of IL-8
(CXCL8) were significantly increased in the peri-implantitis group
compared to the control group (P<0.045), while the mRNA expres-
sion level of IL36rn was significantly decreased (P<0.008). IHC anal-
ysis using specific antibodies targeting CXCL8 and CXCL5 was con-
ducted to evaluate the expression of their proteins.

Conclusions: In conclusion, this study found higher gene expression
levels of CXCL8 and CXCL5 in soft tissue at peri-implantitis sites
compared to healthy sites. These findings may contribute to more
accurate diagnosis and treatment planning for peri-implantitis.



Effectivity and Predictability of Simplified Free
Gingiva Graft (sFGG) Using Bone Tacks
Sang-Hyun Son

P-73

Keywords: Simplified Free Gingiva Graft, Bone Tack

Objectives: The adequate width of keratinized tissue (KTW) around
the implant is important for implant survival. However, inflamma-
tion occur frequently when KTW is insufficient. To attain sufficient
KTW, conventional free gingiva graft (cFGG) is a representive meth-
od. In this cases, graft fixation is essential for successful engraft-
ment of the graft. In this presentaion, simplified free gingiva graft
(sFGG) using bone tacks for fixation of FGG is compared with the
cFGG.

Materials and methods: Two surgical methods were performed on 4
patients with insufficient KTW. Two had ¢FGG and two had sFGG
surgery. At sFGG, apically positioned flap (APF) was performed by
using the same procedure as cFGG. Also, more smaller sized FGG
was harvested from the palate. After then, the FGG was secured on
the recipient site with bone tack and single interrupted sutures.
Results: In total 4 patients, KTW was assessed at before surgery
(TO0), after surgery (T1), 6 months later (T2). At T2, average KTW
was 1.75 and 1.88mm in the cFGG and sFGG. The shrinkage rate of
re-established tissue (%) was caculated from TO to T2. The shrink-
age rate of cFGG and sFGG was different (56.0% vs. 28.8%).
Conclusions: Simplified free gingiva graft (sFGG) is an easier and
faster technique with predictable results. Moreover, sFGG need
smaller FGG from palate. For further studies, a long term data and
large number of cases needed.

This work was supported by the National Research Foundation of
Korea (NRF) grant funded by the Korea government (MSIT) (No.
RS-2023-00222390).

The Impact of Mechanical Debridement Methods
on Femtosecond Treated Titanium Surface

P-75

Seung-Mo Eun

Keywords: Implant surfaces, Surface treatment, Femtosecond la-
ser, Mechanical treatment, Surface alteration

Objectives: This study investigated the effects of different mechani-
cal treatments on implant surfaces (Femtosecond laser-treated, Ma-
chined, and SLA). The goal was to assess their impact and compare
responses.

Materials and methods: Fixture discs of each surface type were
prepared. Mechanical treatments were applied, and SEM analysis
and weight percentage analysis were performed. Confocal scanning
microscopy was used for surface analysis. Statistical analysis was
done with the Kruskal-Wallis H test.

Results: In the Machined group, significant surface deformations
were observed with a titanium scaler. SLA surfaces showed greater
alteration with a scaler compared to a curette. Femtosecond laser-
treated surfaces had similar results to the other groups.
Conclusions: Femtosecond laser treatment caused chemical compo-
sition changes, resulting in outcomes comparable to Machined and
SLA surfaces. While mechanical treatments induced surface chang-
es, only the SLA surface treated with a scaler showed decreased
roughness value. Femtosecond laser-treated implants have potential
as an alternative surface treatment option.
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P-74 Association of Severity of Periodontitis and Glycat-
ed Hemoglobin Levels

Beom-Chan Lee

Keywords: periodontitis, Diabetes, Glycated Hemoglobin Levels
(HbAlc), Early diabetes diagnosis

Objectives: Recent studies show a bidirectional link between diabe-
tes and periodontitis. However, there is a lack of screening and re-
ferral for diabetes testing and treatment in periodontal conditions.
This study aims to investigate the association between periodontitis
(alveolar bone loss) and diabetes (HbAlc levels) to screen undiag-
nosed diabetes and refer them for evaluation.

Materials and methods: A retrospective study included 222 patients
(123 males, 99 females) without prior diabetes diagnosis. Patients
underwent HbAlc testing and radiographs. Radiologic bone loss
(RBL) was measured by blinded examiner. Periodontitis severity was
categorized as stage 1 (RBL <15%), stage 2 (RBL 15%-33%), and
stages 3, 4 (RBL >33%). Correlation analysis and ANOVA exam-
ined the relationship between RBL, periodontitis, and HbAlc. Logis-
tic regression analyzed the impact of periodontitis on diabetes.
Results: Correlation analysis showed a significant association between
RBL and HbAlc (correlation coefficient: 0413, p <0.05). HbAlc lev-
els differed significantly with periodontitis staging (p <0.05). Mean
HbAlc levels were 6.36% for stage 3, 4 periodontitis, 5.18% for stage
1, and 5.58% for stage 2. Logistic regression revealed an odds ratio
of 1.069 for RBL in diabetic patients.

Conclusions: Measuring RBL can aid in early screening of prediabe-
tes (HbAlc 5.7-64%) and diabetes (HbAlc >6.4%) when periodonti-
tis is staged as 2 or higher. The prevalence of diabetes increased as
periodontitis progressed from stage 2 to stages 3, 4, with 49.5% of
individuals with stage 3, 4 periodontitis having diabetes. This high-
lights the importance of periodontal approach for diabetic patients.

P-76 Alteration of femtosecond laser treated implant
surface after Electrocautery and laser treatment

Jinseok Lee

Keywords: Femto-second laser treatment, Laser treatment, Implant
surface topography, Implant surface treatment, Peri-implantitis
Objectives: The aim of this study is to investigate the changes oc-
curring after laser treatment on various implant surfaces (Machined,
SLA, and Femtosecond laser-treated surface), with particular em-
phasis on the changes in Femtosecond laser-treated implant surface.
Materials and methods: The study involved performing three differ-
ent treatments on Machined surface, SLA (sand-blasted and ac-
id-etched), and Femtosecond-treated implant surfaces: Diode laser,
Er,Cr:YSGG laser, and Bovie Surgitron FfpF. Subsequently, the
changes occurring on the surfaces were analyzed using Energy Dis-
persive Spectrometry, SEM (Scanning Electron Microscopy), and
Wettability tests. Kruskal-Wallis test was performed to assess the
differences in surface roughness between laser treatment.

Results: Minor changes in surface structure were observed after
different treatments, except for severe surface alteration was ob-
served after Er,Cr:YSGG laser treatment. Machined surface showed
an increase in oxygen (O) and a decrease in titanium (Ti) when
exposed to laser treatment. Carbon (C) and phosphorus (P) were
detected only in the laser-treated disks. Statistical significance was
not observed for most comparisons, indicating no significant differ-
ences between surface modifications (P>0.05).

Conclusions: Qualitative analysis of surface topography showed
that the effects of laser treatment varied depending on the implant
surface type. Quantitative analysis using Ra values revealed signifi-
cant changes in surface roughness after Er,Cr:YSGG laser treat-
ment, with the largest changes observed for SLA disks.



P77 The effect of soft tissue augmentation with immedi-
ate implant placement in conjunction with two soft
tissue grafts and polydeoxyribonucleotide (PDRN):
A pilot pre-clinical study LEE Han-Kyu

Keywords: Immediate implant placement, Soft tissue augmentation, Volume-stable
collagen matrix, Subepithelial connective tissue graft, Polydeoxyribonucleotide
Objectives: The immediate implant placement (IIP) is of particular interest, especially
aesthetic aspects. Soft tissue augmentation is considered an integral part of treatment.
According to the literature, autogenous subepithelial connective tissue grafts (SCTG)
are used. Current research focuses on volume-stable collagen matrix (VCMX) as al-
ternatives. In addition, PDRN can be used as healing enhancers and improve the out-
come. The aim of this study was to test whether or not the use of VCMX with/with-
out PDRN results in a soft tissue volume increase non-inferior to a SCTG.

Materials and methods: This study employed 4 mongrel dogs. Following extraction of
the distal roots of 3rd and 4th premolars, implants were placed immediately. The gap
between the implant and the buccal bone plate was filled with synthetic bone substi-
tute material. The following soft tissue augmentation modalities were applied: (i) No
grafting (i) autogenous SCTG (i) VCMX (iv) VCMX/PDRN. After 4 months, all
animals were sacrificed. Linear and profilometric analysis were performed.

Results: During the healing period, there were no specific findings in all areas. In total
tissue thickness at the implant platform and the + Imm level from the platform, all
test groups were larger than no grafting, without significant difference in 45° thick-
ness. And the dimension of keratinized tissue showed a small amount of shrinkage.
Ridge contour changes after surgery at the 2mm level from pre-extraction gingival
margin in groups VCMX, VCMX/PDRN were larger than the others. However, the
group VCMX/PDRN demonstrated the similar value as group SCTG at the study
endpoint and more favorable ridge contour than no grafting.

Conclusions: These ridge changes exhibited no remarkable difference or better re-
sults compared with no grafting. This indicates that a proper execution of the imme-
diate placement protocol in a selected indication can lead to clinically favorable results.
Also, PDRN may be beneficial in soft tissue augmentation.

P-79 Bioactive Nanoparticles Improve Alveolar Bone Re-
generation in Infected Extraction Sockets of Dog
Model

Jeong-Ho Yun

Keywords: Nanoparticles, Bone regeneration, Extraction socket
Objectives: This study aimed to evaluate the effectiveness of tannic
acid mineral particles (TMP) for bone regeneration in extraction
sockets with chronic pathology.

Methods: At baseline, bilateral third and fourth premolars and first
molars were hemisected in four beagle dogs, and distal roots were
extracted. Combined endodontic-periodontal lesions were induced in
the remaining mesial roots. After 3 months of lesion induction, the
mesial roots were removed atraumatically, and assigned for random-
ization: Group 1 - no treatment only debridement, group 2 - collagen
plug only, group 3 - collagen plug with a low concentration (1Img) of
TMP, group 4 - collagen plug with a high concentration (5mg) of
TMP. All the beagle dogs were sacrificed after 2 months of the socket
healing period for micro-computed tomography and histomorphome-
try analysis.

Results: All the sites were healed uneventfully. The percent bone
volume was higher in group 4 and significant difference exists com-
pared to the other groups (p<0.05). In addition, the group 4 sockets
were composed of highest proportion of mineralized bone than in
group 2 (p<0.05) but no significant differences with the other groups.
Conclusion: An infected socket delays the healing process and im-
proved bone regeneration can be achieved with a high concentra-
tion (5mg) of TMP because of its osteoconductive and anti-inflam-
matory effect.

*This work was supported under the framework of international co-
operation program managed by the National Research Foundation
of Korea (NRF-2021K2A9A2A08000058, FY2021)
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P-78 Depigmentation with Er:YAG laser

Yeon-Jeong Kang
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Objectives: Discoloration of the oral mucosa or gingiva associated
with several factors. Physiological pigmentation caused by melanin
granules in the basal epithelial layer. Recently, depigmentation us-
ing laser is commonly used. The use of Er: YAG laser for depigmen-
tation has been recognized as an effective technique. The Er:-YAG
(Erbium) laser effectively ablates soft tissue, with minimal coagula-
tion and carbonization.

Materials and methods: In two cases, a Er:YAG laser was used with
the wavelength of 2940nm, frequency Hz.

Case 1: A 39-year-old female had complaint of discoloration of her
upper gingiva. Especially, anterior maxillary gingiva was black-pig-
mented. Er:-YAG laser mediated depigmentation was performed.
Case 2: A 29-year-old male was referred for periodontal treatment.
Generalized gingival swelling and redness was observed. Moreover,
moderate and diffuse pigmentation was found on anterior areas. Scal-
ing and root planing were initially performed. After 1 month, Er:YAG
laser was used for depigmentation.

Results: After 1 week post-depigmentation, healing was uneventful.
Patients did not report any discomfort. Re-epithelization was gradu-
ally undergone. No discomfort or sensitivity was report. In Case 2,
relapse tendency was found.

Conclusions: Er:YAG laser can be successfully utilized for depig-
mentation. The advantages of Er:YAG laser are minimal patients’
discomfort and easiness to use.





