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FHEVES 4 b A A i A LRGN T oMl - A
AT OMBIEE 2 LTy

P-01

[ERE I 3

F—7— 8 M- E BT, KA A A v

BE] #A LEONMILER 2 WS 2855 T, NI TAEY—
LEEENLCTF AV EHAE L, W Ow R~ OB A
Wt 5, MY A P4 VIE, MY vz ARy USOFT—¥
(MMP) O#REZ AL THINBSN = b ) v 7 AD5RZ T %50 ABF
ZECIE, BIA LRI O ML - BB B 0 TS B Stk A b A
4 v ORFEBE L7z,

[k X O8] s LR IE, 10% 7 BRI % & & o-MEM
T7080% 2~ 7 VL v TR S NIz, Mg, IL-1B (Ing/ml)
TR SN, M- S5 4 F mRNA BATE S hiz, oty
focix, M- JEEBE S THURZ N LTt fta 2175 720 22
N g 28y OIFLEE, ESBMEZ M L CEN Sh, €7
v MBS X 0 Ak L7z

[#%] -1 (Ing/ml) 1EEHIET, 4> F 270 VB4, TI=>
<03, B3, 284, focal adhesion kinase (FAK), Wil a5 —4 > al
MBI IMIT—4 ¥ ol B mRNA RN L 720 IL-1B 0 3R
WTIE, VRIS —,aldib i 1835 —4 > olé mRNA &
PR LTce A v F7) vpats3I=v5 FLorFrEhzhodt
JRAEALIE, IL-1B O I RIS L, 41 v 727 ) v A 7Ly
Fr, NVBas—47r2zhZhotmaibid, s 3R cmd L
725

[i5am] S ERABTHRBL, NI FRAEY — G2 T 54
VIR, FIZUEBIT LI F UNEEAHRIIORS v b
TALISX 3 2 DR I IR 3 5 & L AVRIB S 7z,

SRS A A 212 & 5 ODAM #5553 i B A
sy

P-03

e A

F¥—17—F: ODAM, ¥#& LB, =5, 1.1, TNF-o

[H /] Odontogenic ameloblast-associated protein (ODAM) &, &
BH T AVIEMNL LA LRICEBT 2T ANV VNI TH
%o BA LIIZBU 5 ODAM O] & JEIiE B 14 °C o0 s 5 3 i B %
RIS 5 720102, A LML T O ODAM 5 T8 BII 5 #iE
YA N A v OB RN L 72,

[MrFk & J7ik] Ca9-22v b oA RRzMIL %, TL-1B (Ing/ml) F 721
TNF-o. (10ng/ml) THEKFY (3, 6, 12, 24h) (ZHIEH, £RNAB X
O % v 287 24 L, ODAM mRNA B X U°% vy HREROZLE
Real-time PCR & Western blot T##T L 72o pGL3basic V¥ 7 = 7 —
YT7IAI NICHkARESOL FODAM#EET 7HE— % — %A
LT, V¥ 7x9—¥ (LUC) I YA T2 F2{ERLL, Ca9-22%1l
(A%, IL-1B ¥ 7213 TNF-oo T L2 R L, V3 7 = T —E ik
e L7z

[k #42] Ca9-22% IL-1B % 721 TNF-o. THIILT 5 &, ODAM
mRNAB L% v 87 BEREHInL7. LUCa YA bT 7 FaHEA
L 72 Ca9-22 Ml % IL-1B % 7213 TNF-o C 12 B fdi 5 % &, 5 R
G5 11630 L E Toe N ODAMBIE 70 E—% —% &
LIV AT 7 POLUCHEMNED LA L72e TOLUCTHMED EAI,
MEK, ¥ ¥ ¥+ —¥EB XUPI3FF — LHER THIH S iz,
LS ILAB B & OV TNF-o il 14 0 ¥ &7 WAz E R0 b 53R i b 12 1
LT 2 2 FETh %o
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P-02 PV A M A4 VBT V) — DT RIT TR

I HAR

F—7—F:x27vvV—2A, miRNA, TNF-o, IL-1

(HW] =2 vy —2nid, M 5505w S s R 50-150nm ORI
HUNIEC, AR IR 2 & O MR B 2 P I AE T %0 =2 Y
V=LK, WERS Y87 8D, ZONEIZIEmIRNA, mRNA
RYUNIEREREATBY, HREEM L CRHED L I3kEL 72
HLARICIC Y A F I, MR RS SR & L C ol 2 H50, 413,
b b ARHESE M (HGF) 3 & O Saos2 B3Il S Dz s vy —
LANDRIEVETF A b H A~ OFERIRHT L2

[B#k & )] HGF 3 & U Saos2 il z TNF-o. (10ng/ml) % 723 IL-
1B (Ing/ml) ~T24Ks M %, %528 1% 2> 5 Capturem Exosome
Isolation Kit# W Tz VY =22 Lz, BRIV Y —2B
O 5 ERNA & & 87 B AL, miRNAZHLE & o3
7 B H D24 % real-time PCR 3 X U8 Western blot T L 720
[ 4 & %42] HGF B X U Saos2 e % TNF-o. (10ng/ml) %7243 IL-
1B (Ing/ml) T2AWMHHT 2 &, =27V Y —2AHOmir-150, mir-
200b, mir-223, mir-379 3 & Umir-144 DI ORINAZRD Sz
MBI L C, =27 vy — 2o RO miRNA QSRR A &
2% holzZ &5, mRNARIZZ VY — A2 SN THEAET
HLEEZOLNIZ, VY=L HDY Uy HmOBLIZE LTI,
BUEFRHTH T %o

HLANT T % 4 7R EHhififalk= s vy —20
FEVESEI B & O o

P-04

K HER

F—U—F B, =y v yv—2La, b ARG
[%5 - HiY] HLA% 0 — 7% 2k EDMILIEIRS 5 A CPUR oM
AL, MEBRICBW TSI wEER bND, MEERE
MR STy vy — 4 EIHER MBS S, Ao
IIa=—vary—= e LTz REZLTWwE, £ZT,
HLA/N7B % 4 7% (HHH) -thfEfile (DPC) k=2 v v —2A
DFEPER DPC O HE% ;I % & 3812, WM & 78 L 72 HHH-
iPSCTZ vV — 2 & D miRNAFBLILE 2175 720
[J7#:] HHH-DPC$ X O'HHHAPSC Xk ) =27 v v — A 2R L 72,
R L7 vy —2ald, FEE2ETHBEBLI YAy v 70y
FA Y TITHER L. £72, HLA OFEH T OB N~OHLY A &
ZEHli L, HHHAPSCT 2 VvV — A & ® miRNAFBLILE & 17 - 720
¥ 72, HHH-DPC =27 v v — A OMilalEERE, B3 2850
WEfiolz,
[#53] DPCs 2 SR L 7227 v v — %, 38 2 BRIRIBRE S % 3 5,
DPCH~NDOHLY AR % T 5 2 & AT X 72, CDI/CD63/CD81 D
P20, HLADOFB b iR T & /2o miRNAMHTIZ X Y, HHH-
DPCLZ VY — AT, #BEDOLet77 7 3 — DB EWEDI)
olze £72, DPCLY VY —ADGNNE, Lo ERE i OSH il ik
LA SE7,
(28] =27y =2 HLADPEK VAP SBHEIHL TV 5720,
HHH AR % F v TR B 9 THM S 502 I8 4 & Wil 3 2 3% 0°H 5
LEz2ON, /2, DPCL2 vy — AR, HAkE &
Vo 2R LRSS 5720, MRBHEROMEEY B TE S
WD D B o



P-05 b MR AR AL O WL EIC B B P, ging-
valis LPSTAE T COR 7V 3 — AR O
iR

F—T— F HERE, B RESSRAL, Porphyromonas gingivalis
[ER] s & BRI IE & EATIC B TR I e % T
LCWw2, BEHREREEOIFEMNT >~ 0 — VORI X 285
DB W ST 27280, & MBS 36595 FOH A <
% P. gingivalis LPS (P.g LPS) % ¥keiyicik-L, ¥agho s v
I — RPEBEIC BT B AT BT T 5 & SR L 72

(W& J5iE] 22 iRl 42 2502, @% 7 Vv 3 — AR (55mM),
IV FE— IV ENTHREETE B0mM), JFEa b u— VBEIRAE
BEH (12mM, 24mM) O 4BICHEEFRE L 2R 4802, P. g LPS
% 10ug/mliiin L, W LFEZ 1T - 720 D%, KizEl, 24
Ho7vHY 75 A7 7% —+F (ALP) itk & KEEY A A >0
S5, B33, AP O+ 27+ H v v (OCN) B, filast< 1) v
7 AND T A (Ca) OHF IO W TREHERAK OB %175 720
[R5 e 248] B ETIR IV a— AJEEEIC L 5 ALP D13
OONGEHo7eny, FAE2HTIEE 7V 3 — ZRE T ALPYE
WaRR LIz T2V T — AREN ERAT 212N THRIEWET A b A
A VOB —EIET L2d 00 24mM T L7z, Hi384:8H
DOOCNEA R & CalTih®mTIX, NV a—RPEIZL 22RO R
Do 7278, B3 H Tl 24mM TR Z DM 7 )V 0 — AP & ik
LTI 2 7R~ L7z,

[kiaw] P. g LPSTEAATICBWTEWIRED 7 )L 2 — A RETIXL b
R RE RN O R B % AT T2, WVIRETH A%
I bO— VL TWARETIE, EWICHAMEZ KT 520 TE
5 T EHIRB S NIz,

po7 | b MEERALERHRAIN (HUCPVCs) o filfa
DB
KB TG

F—7—F b MRk R, S, AR R

[HR] #r7- 72 B3R (MSC) v — 2 & LTk b ek ok
I (HUCPVCs) 25EH ShTwz, Zofllaix, FEHREEYT
3 % BT B RE PRI S CAEE L, T RS TE 5 2 L
SERADIGH LMY —2 & LTliffshTwd, 2hFET
k%1%, HUCPVCs # SRt ofssE L2 Hw gy s2 e T
FIHEMMPENDICT 5 2 & BB L 720 AW TIRKEMIE (AC) @
g L 2 W CHUCPVCs 2 5489 % Z & ©, HUCPVCsA5AC~
AT B IO T in vitrol 2B W THGET L 72,

[rkE & J5i:] Wk B stk Hh T R348 L 7 HUCPVCs % HUC-#, AC%
AC-BEE U720 ACHK;#E 13 2 HUCPVCs I2#s N L K338 L 72 AC-HUC
ZOEEREE L LCR L1, 208, 3 TRT-PCRIC X ) ik B ot
{ZFFEBUID TRz,

[ 5 & #%2] ACHUC Tix 281258V CCOMP, SOX9 2 # 15T %
Ho bR Z23#07, 3BT Aggrecan & Col2 12 FF-A530 5
720 Coll IFHUC-1Z BT 33 T TREIEMIC A L7225, ACHUC
BV TIPSz 2D OfHRD 5 ACK; 78 1k
Z HUCPVCsIZIRINL, 353845 2 & 12X ) E BE o BIETF 5o
FHDPED NI, D &5 HUCPVCs ABSACK; 3% ik & A 5
Z & TACNIHMLFHET L REtEAVRIE S 7z,
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P-06 High Mobility Group Box 1 (HMGB1) I3[R
MO % A L Tl O8I RIE 2 2tk %
T HE

¥ — 17— I : High Mobility Group Box 1, sk, %R

[H ] HMGBI ISR OB B & - THIB T S T 9
AFTA L= =L LTHREET 5. AL, $HHE O HMGBL 2591 o
GEE SO % il U CRIBHAERIC S L CTwb 2 & 2 L, thkits
DR HERE I B W T ERBEMIL (MSC) D EIEEETH %75,
HMGBL & OBH#EIEAHTH 5. AWFgEiE, HMGBLHAIPUA % &5
L7:~ 7 AHH T 7V % v THMGB1 0 MSC i 7~ D 5528 % X
726

[ & J7:] C57BL/6= 7 A (93, HE) o R4~ KRFAH %k
WL, 1, 3, 5 7H@ICEULL 223k Mgk IL1B, CXCL2,
CCL2, TGFB. Nanog, Octd, RUNXZ2, CD44 D#{5F5Bl%E
HRT-PCRETHNT L7z WIS, $HHiT4IC HMGBIL AIPLA £ 7210
WPLARZI S L, 7 HRC WL 7300k % 5 LR 2 o € Bt o
ET7 I3 % E R RT-PCRE TN L, CD45-CD31-CDI14-CD44°CD
1402 Ml (MSC) DEG%E 7 a—H A b A 8 — AT L7,

[R52] ShekimsJEpiEsk <13, ILIBX CXCL2 (1H#), CCL2% TGFp
(3H#), RUNX2& CD44 (5H & 7H#), Nanogk Oct4 (7H %)
DI TEIZ TR LA Lize L L, WHIPUREE Tk 7 H O
RUNX2, CD44, Nanog, Octd D A5 F 5By ¥Hl S hrze F 72,
MSC D EIA IR IRBUREE & ik U TR EE Tl A - 720

[#53] ChEFTORKELS, PkE o HMGBL 39 0 45 FUS %
BT 5 LT, MSCOlEE % it L CAIGHIE % Hl 5 2 nf fg ik
AR N7z,

P-08 Twist2 F 7213 K12 I & 5 & N SR 22 5
DIRFTEI F 72X RN~ 0%
R )

F—7—F o RESIE, 5k, BERT

[ERY] ek AR A, BRI AEAE 9 2 I HSREMI (MSC)
WAL, BERTIERMEMZERAMLO LD N E IE ST % &
[15R % (Z BRI O RFE % MEFF T 2 720 ISR E T H S5 T % AT L
72

[FrRrE J5] e b 3FEMIaiEile (Saos2) % oMEME:H, b Meii
MESFAINE (HGF) X 0%k R BMHESF ML (HPDL) % DMEM
FroR 2L, MM Z mLEE, #4 O KT mRNA % €& PCRIET
fAMT U720 S H1ZsiMix (siTwist2, siPax9, B & UsiKIf12), siTwist2
F 7213 siKIf12 % HPDLZ 72 R 38 A 72, g2 ML, ff4 Ofixs.
HFmRNA & % ¥ 37 w02 b4 Ew PCRES & U Western Blot
% W TINT L 720 siRNA % 21 H3 A L72HPDLIZ 7 V> 7 v 7V —
Yett 275 720

[ % & #%2] Saos2 |2 HXTHGF $ X OWHPDL T Twist2, KIf123
Y OPax9 EIE T I L T 7z, siRNA % 72HF HIE A L 22454,
siMix B & O'siTwist21d Collal mRNA & % i 4> L, Sox5 mRNA &
Z Ny R EINS Y, Aggrecan mRNA R ZHiN S ¥7-, 72,
siKIf121% Sox2, Klf4, CD903 X O°CD105 mRNA & % 8 <&, Kif4
Ny EEEINESE T, siMixB & OsiTwist2 % 21 HE A L 72
HPDLIZ7 N7 v 7= CHL G SNz, U EokiEA» S, HPDL
EsiMix B X OsiTwist2 12 & ) #E TN, siKIf1212 & H MSC~
ST SN D W HEMEASRIE STz,



P09 | /SVIFYBIZE MEBRBBAROT K R —Y 2%
BEL, WAL HET 2
i A
FoT— KOV IF VR AR, 7R =S X, A
Ol

[Hm] SRR O—MTdhb/80 I F 28 (Pal) &, 2BBEIRNG
DORBIT X o TMAFREEDHIML, ¢ MEFFEMRO 7R =2 A%
B, Bt ERHET S 2 Lo s Tw b 25, AT E~D
WOV TIR IS % Vo ARIFSETIE, Pal 2SRRI (PDLSCs)
OFNARgE, 7R b= AEE, gL, YA N4 v
AT T B OWTHRE L7z,

[#1 8 & 5] PDLSCs i, b b Hids i i AR 2 & 40 B 3G 38 L 726
PDLSCs % 100uM 3 & 08250uM @ Pal % & € 345 55 #b T 6~ 168 5 ]
Feag L, Mlbds, ELISAES X O TUNEL§EIC kB 7 H M= R
FEOME 24T o 720 F 72, PDLSCs % 100uM B & 18250uM @ Pal
% a L I LR T 3~21 HRRG 2 L, ALPIHMEO#lE
¥4 71a5—45> (PIP) BLUOFHAFTEANY Y (OCN) JEA
DELISAEIC X B5E, ANy 2 EOWE, 7IUHF) Ly
N2 & 2 AIKALWIZ K OFFHM, Runx2, IL-63 & O IL-8FEBlm D
PCRIEIC K 2 MEEIT - 720

[ L £ 5] PalimBEIC B W CTEMBEIIAEIZRP L, 7R =
YA BRI A ML 720 $72, PaldEEIC 3B\ T ALP
WPk, PIPpEAE &, OCNREAR, H V¥ AM7HEDB X ' Runx2 3
B L 250uM IC B W THICH IS L, 1L-63 & O IL-8J 351
250uMIZ B W THRICAH BEICH ML 72 L Eo#R X b, Palid
PDLSCs ® 7 & b+ — ¥ AFHH B X OB MBS LOREIC X - CTHfE
MR A 2 PHE T A 0 R ARIE S 7z,

Ta ik —vide MR AEIC 3T AGEs
FHEMEOERALA b L 2 2S5

Prep HET

F = — BRI 5, SRR, & b B RS
Taw it =, HEILER

[BR] SR RIS A PHED 12T Y, HEIR G B 2 T
BRI EIEORIE EWIEEZE LD AD D Do RIEHELED
(AGEs) (3HERMWAIHEDRKRWE TH 1, T4 1308 AL AT
(HGFs) IZBWTHALEDOEER G TH ALY a vt = (SG)
AGEs #38E M D IL-6 & ICAM-1 3N % B % & & % Wil L7z 2°
ZORIFIIAWTH 5. AWFZETIE, HGFsIZBUF 5 AGEs itk %
SESUGRPTRIE A b L AT 2 RIS SG O RITTEICOWT
et L7z

[#1#}: - J5:] HGFs % SG THIALFEAIZ AGEs Z/EM S8, WM
(ROS) Dtk & il LB % TdH 5 HO-1 DA & NQOL DIk % 7
N7z, F£72, AGEsZ %MK (RAGE) B M O'MAPK, NFkBDY ~
itz T 2% 70y P TN, X512, ROSHEH (NAC)
THIALFL 2 AGEs 2 /FH &, IL-6 & ICAM-1 D%H % ELISA #: T
W7z

[ 4 - £ 42] SGIE AGEs #3851 O ROSTHM: 2 #Iilil L 72 AGEs i
NQOL {1 2 Ml L7275, HO-11328{bA37% <, SGIXAGEsIZ & v
il 2 N 72NQO1 Z if M b &, HO-1H AGEs BBl i X b 1
¥720 %72, SGIZ AGEs #Fiilk D RAGE %, MAPK & NF-kB® )
AL ZIIHI L 720 NACIE, AGEs#FHEMEIL-6 & ICAM-1 P4 % ]
L7ze ShSOKEHIE, SGAYHGFsIZBWTHILA L A, RAGE,
MAPK J O° NF-kB #%#% O #1ll % /- L T AGEs i B 45 4 3 K -1
FEBAPMT 2 2 L 2R L, A AT IR B e S DR R (A
HTH e RIE S 7z,
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pa0 | BB S0 B S % 5o — L ORI

W HT

F—U—F e/ FFF—0b, WRGMEEN, PR LIER

[HR] JE4E, BSFERLEED S ICHEIEA I L ADBILG LTwd 2 &R
HWEENTWD, AWIETIE, b/ FF+—VoRBALERICOWT
BGES % 72912, & bR (HGF) 2xt3 28LA b L
AR DEENZ DOV THE %75 720

(PR & J7i] & b sk 3 2 DMEM, HamF1255 T4 7 2
VINIY MRS ETHEREL, HO0 k) FFF— )& ISR
MU7z0 B85 T2, TI<—7 0 —10% % M 7= 850125840 LG
HEERPHEN Lz, v 7 FF 4+ — VOB EE S F~OEH I,
RNA —seqiEIZ T L7zo 8512, HO &k ) FFF— b, FF
L Ny e EH & RIS L, S A A7 % 304l L 72,
R EEE] v/ F 5+ — VIR H0: 12 X 2 ML A7 5
DERTZIHI L7z B2 FFF—VORMIEY, FFLFFI ViR
TWEBLOZALT 4L FFY v OMETFRBEMGE S N2y —F
A—N—FF LY RTALY—¥, FVIFF RN FIF—F, 7
¥ — BEOPIBAL LIS T IOV S 2 R EADED Sz
Motz Tz, FALV RV VBT ENERA 2 EHSELLe )+
FA—NVOREEFROONLBL ozl 0, b/ FFF— V3T
FURF Y VI ATARNLAMBILER 2435 2 LRI
720

(K] v/ FF 4 — VIZWAEHEFIRIC B W CF I L SRy v v
AT L um N LIBILER A5 852 %,

L) FFF VRO Y Y 72X 7 T x 2AOHA LR
T~ o> i JE1 995 A A= A B ) SR

P-12

FidH

AYE

F—T—FWEWE, SRR LN, YISy, v FFA—
V, YXIX T ITFA

[H ) )&% & Porphyromonas gingivalis (P.g.) \Z#iA LRz~
RBATHZ LT, WEAREZELLIELZEPMONT WS, AIFIET
X, HWHERESTHI L ) FFF+—NVEFY Yy 27X 7 X 20,
W F BN P.g ZABHIRNR L O Z D A F1 = X 5 & BGEEL 72,
[FHEEE 5] BRI~ D P.g R ABINRER X, Pg b M
W R (Ca9-22) ZILHisg L, MURICAIE L7zPg #BE L7z
A2 L, RIS TR L, au=—H SMllaMIcEA
LW8ZEFH L 720 BAIH A = X2 OMGEE LT, Ca%22-~
D P.g M FEWHIRBE R Y ¥ D584 VN E %47 - 720 FF 590
AR, MIICHAE L7z Pg OBEERITD R 5 72D, RAH
IR & FREICEMIE L 720 ¥ 2 D284 IRPEIE, BRZCTNIC & 1 Ry
L7=Pg ¥ Fik%, Y In"4 VEBERMIETERGL, L8 5
fif S M7zIRgD T X 0 3 L 7.

[ e Z8] e 2 FF =V ROV v 7 ¥ 7 2F 213, Cad-22~D
Pg DRAZMH L7z ¥ % 7 ¥ 7 T F 213 Ca%22~D P.g. DA
FIHIL2 B2 FFF =NV ROET I X7 X RNL, VUL
2 I L 7o

[##] e 7 FFA—NVROY v 727X 7 2% 213, A LML~
P.g BAIIEIRIRC X0, SR O AL 2 30§ A TR URIE S
7o B2 FFF NV YIS, VIHERHIEANALT, Yr YT
F 2 P.g. OMBIANORAE I R Y ¥ V534 Vi 2 A L C,
BAMH R LR L2 ELE SN D,



P-13 NA:YAG L —# =12 X 2 HLLT A%k b 8 AR5 2
1252 5578 onT

HtE T

F—7—F :N&YAG L —H—, SEM, HLLT, PIskE3ssa
[H/] NAQYAG L —¥F—13HEENB T CiE§ 2 W E %4 ¥ %, HLLT
T, FFBOMBIIEE 23R LIRE S22, Shs 2
EAVENIZ Y o8 BB X OSHIBRE AL A L, B D
AT D, £2T, b MRARHEFMIZIC B 2 KR o E~0R
BN Y TERET> 72,

[k & 0 J5:] SR SV AND : YAGL —H— ([ Y28V A 5
VENL—F— [ WA YT T w8 okk, KRR [T 24T o
Too WMAGFSfF 2 R0 38E (JENEGS#E, 100m], 30pps, 10 B L O°
200m]J, 30pps, 10FGHEGSHE) (200 UF MG L 24 KRR 2 2 A7 G L
720 MNE¥EsRE B L OHNatEERe oWl aE, SEAREFHMmMEE (SEM)
W2 X BB AT o 720 REBIT HARKEI R ZEMEATMETHRED
HRRE Z T FENE L 720

[ 5] JEMAERE & Fedk L 100m], 30pps. L0FV MRS By CHllE
BoAE RN #ES S5 (p<0.001), 200m], 30pps, 105 MG #E
TRAELRBIHED b7z (p<0.001). 200m], 30pps, 10FHESS
LA 2 MR ERE DMK T A%RED H L (p<0.001), SEMIZ & %81
BTN H N = AT ZEHNTBEE ST Sz X HEH L,
N 221 o0 MEGE 250 W LA NS DA 75 A3R B 7z,

(25 X O] NEYAG L — ¥ — 3 M N $ CiziE§ 5 720,
ZONEANOEEAGITHFE L T L LEND L, MBS OB
13, ZAWEHIPIEZ & HA LR LB ZITDO VL D IERTRET
HDEREEINT,

P-15 miR-200b i3 & M A _LEAMIIBIC B 27 2 0T ViE
fZF 5B 2 W5 %
R

F—1— ] :miR200b, 7 ATF >, b kA LR, TNF-o

[# 2] MicroRNA (miRNA) (&, R mRNA o 35 i Ik B 3 4 4k
(3-UTR) IZ#sE Ltz T B2 WHi§ 5. 7 AuF > (AMTN) i,
Bt LR oMLK L CHRBIT 250 W F ANy V87T
Hbo AWFFETIE, & MEA LM E VT TNF-o %80 AMTN
AR T 552 AT miR-200b D352 % N L 720

[J53:] Ca9-22 212 miR-200bJ B~ 2 ¥ — %3 A L, TNF-o (10ng/
ml) TI2HERIHI %D AMTN & IKKBO mRNA B L 0% 87 itk
qPCR ¥ 7213 western blot T L7zc & M AMTN #{z 77 1€ —
¥ —WF %Gty 7 27— (LUC) 77 A3 FIZmiR-200b D4
¥ % £t AMTN 3-UTRALH 24 A L, miR-200bFHL~< 2 & —
L 4E12Ca9-22 123 A f%, TNF-0.C L2 I3 L LUC 7 v & £ 217>
725

[#5 5 & £ 92) Ca9-2212 B1F 5 TNF-a 0 AMTN mRNA 5314,
miR-200b 3B FE I CHIH S 7z, Ca9-22 % TNF-o THIE T % & IKKB
mRNA B &% ¥ 87 8 L7225, miR-200b % @R 5B < & 5
LI X7z AMTN 3-UTR LUC7 5 A 3 F % Ca9-22123# A L
TNF-o. THIE$ % & LUCTHYE M L, miR-200b #F 5B X 0 i
LA X, IKKB B & O'NF-«BBLEF AL T CLEIEE4I0
M2z, Do EA»S, miR200b1& AMTN 3-UTR B & IV IKKB
mRNA 28y & LT, &+ AMTN &5 T OS5I MY 5 Th
PEAVRIE S M7zo
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P-14 B JELRLRRAE B LS 35 0 BRI A b L A 3k W
Ry 1[0 7 =i

A NI S

F—T— F W, BRILA ML, MRS A

[HR] BEAEA b L AR ORI S LTwd, L
LS, BAEA M LA X ) s S5 M Zn® ik BB 28,
BEIRRREICH L, EDXH)ICHELGTINIOVTEWLNIIENRT
W\, ARFZETIE, BRI A b L XML PN Zn? R BN A
JELHLRIAE AN O MR RE 12 S E 5 B D W TR L 720

[J5:] v b Bz Aark (epid), b beARIBHIAM (HPDL) &
Lk~ AWAREAaE (MPDL) (2xf L, #ER{LAZE (300uM)
B BN Zn> % L — FHITPEN (10uM) % 700 L 30~90 4514
Wiggth, Z U HERPRLYZAY Y70y T4 Y TEICTY V%
7 U DOFBEALZ IR Lize F 72, epid MBI LM LA D 2 v
13 TPEN % #30 U 125 B85 2872, RNA Z [ L real-time PCR#:12
T mRNA OFEBUEAL % f#HT L 720

[#545:] epid a4 X OWHPDLAIIZ B\ C, MLk X MAPK #
A — RD—2TdH 5 p38B L %O T it THfET 555K ¥ CREB
DY) VIBLZ NS 575, TPENORMIZIN LD ¥ L% i)
L 720 H1iC MPDL G T i3 8 B2k 7k 3% 13 PISK/Akt ¥ &7 F Wik
AktV Y BALZ RIS & 5%, TPENEZ W ZMH L7, £72, epid
ML BV Tl LK # I3 IL-18 mRNA 3 & OFTNF-o. mRNA OFEH
ZHIME 575, TPEN OGS 5B A2 31H L7z,

[Z52] BRALA b L 2 X0 803 2 MBI Zn2 &, o ERLRRAE
. d MAPK 3 & OFPI3K/Akt ¥ 7 F VB 016 AL B & OV % etk
A b H A UBBINCELST 2 REEARIE S 7z,

b1g | M FEFST S84 N ECORHITIALEA LK
ot X O LR a0 5 T B R E T 8
HET o

F—T— F A LR, FRERCRIE, AL

[(THRBIOHM] #%a Lk B EHEMELREkTHY, Mo
W B Lk B, BEEE A L TWwb, IhE TIEIRAIGRE
BV THEME R iz < HPEERE (OF) B X - THET %
EDREENTZ, ZDOZERS, OEMIBLIENS Fafs 788 4
b (HA) \CHfd 2 2 & THEDPEILT 2R D 5 & # 2 72,
ARWFFETIEBE TG LA IEAMNE (JE-1) 2z, #HzicR
SEALCIE Rz fiiE (OE-1) ###3.L, HA T 1 A7 L CTOREDEIR
TRIUC AT TR R MR L7z,

Bk X OHEE] Ly Fo AV 22 HTHER< Y 20158 A
H3k o ERZAEIZSV40 large T2 AL, BRAEMGRELZ HVTH—
I H R DOARIEAL I PE BBz & L COE1 2 /E# L7zs HAT 4 A
7 L CASHEM R 2 L /2 JE-1 B £ OOE-1 O # s -5 32w Tre-
al-time PCR #: % JH W TEAT L 720

(%] HAF 4 227 FCHE L2 JE-1 B X OTOE-1I2BWT, SiEi
Na D FHHN B 5§ B Crell0, PURBALWE 7V 5 FF » DA % il
T % Sle7all DFEHOBIMATTRD Hize L L, JEDO WML
THEBIDHE TN T WD Odam 3380 S5 72,

[#55 X O] JEGHIE R AR UGBl ot 2 72372
W, RIEMN % FHET 5 N T ORHSLEHILA b L ZANOIEHEAE N
LEZZBNT WD, JE1E Odam #FB L W JEMIEHRTH % &
Zz26Nh, HA ETLZ0RHADPRD SN L -7z JE1B XV OE-1
I HA FCHIT G AR 1 B S 2 0 o Bipsmm s h, X4
HRIE W DIEBLT 2 W BETEAVRIE S 7z,



b7 | Y AR 3 B E T SO MR AT

BH —K

F—7— MBI, S, o PIRHE S

[H] SR ORERISMIGE & BT 2 2 &5, iR
DOMEZALAT ORI T 2 2 L AR EN TS, L
L, HEMREOZILDERE L TORBILBI LT T IOV TIER
WHOFFTHDH, AFETIE, ~7 AWRHGEE L OV b ok AR
faz T, BARPE ) BRI BLO B2 MR I L, Sk
RO ZALD TG BT A 5T L~V TR L7z,

[WRL & J5:] i (68 K OEMy (20 i) @ C57BL/6NCrl~
v ALY WA (DO%) 2RI 72 MM X D i L 72 mRNA
YA 20TLAICE 5T, B #A5 T % R IR
HiL7zo & b EAMHEEAIIC OMBRLKE 2 KIRE CiRiNT %, @
MACZ B KT E W) 2HDO T, in vitrolZB W THINEEIL % B
MTE DI EHE L7z

[Hif &£ ~4 707 LAITORE, B~y 236~ 7 A
B LT, RIEEYA A A v, fEZ T T VEE T OB
L, as—7r RIS T 2 ETFORAMKTLTWS L
WS Lol MAT, b AL O EER LK R
BACZHRY BT EICEoTY, ¥4 2707 LA ERANOBEZETFHRE
AL RS NTze SNSOBIETFHRIOEIE, RS - ShIEIRE
DR A ORI\ T REEESE Z 5N b,
(i) RO E#~ 7 ARWHEO Y4 707 LARITICE D,
BT LRV OECDHER SN2 72, in vitro T b B AIHRHE S
JeDELZFETE DT LEMER LI, 51, IO OBIETHBE
b & B JEIR D IRREIZIL & o B % SRR T2 P ETH b o

EALREFENE B LBz & S0 IA BB 350 B il I
ALY > )7 B OFRBILE

P-19

Sarita Giri

Keywords: #4& % v 782 %, #1t, claudin, E-cadherin, firaggrin
Objective: Aging changes in gingival tissues influences the onset
and exacerbation of periodontal disease. The intercellular junctional
proteins of gingival epithelium protect the underlying connective
tissue from the external environment and plays an important role in
maintaining periodontal tissues. However, there have been no re-
ports on changes in junctional protein with aging. The objective of
our study is to compare the expression of junctional proteins in
young and senescence induced gingival epithelial cells.

Materials and methods: Immortal human gingival epithelial cell
(OBA-9) was cultured in Hu media, passaged up to 27" passaging
and RNA was extracted. The young cell (4" passage) was used as
a control. SA-B gal assay and mRNA expression of pl6 and p53
through RT-PCR were done to check for the senescence. The mRNA
expression of junctional proteins like Claudin-1, -2, -10, occludin,
E-cadherin and filaggrin were checked through RT-PCR. Mann
Whitney U test was used to test the significance.

Results: SA-B gal assay showed that the senescent cells were sig-
nificantly higher in 27" passaging as compared to control (p<0.01).
The senescent markers, pl6 and p53 were significantly higher in
27" passaging as compared to control (p<0.05). The expression of
claudin-1 and filaggrin was upregulated in 27" passaging as com-
pared to control (p<0.05). Claudin-2, Occludin and E-cadherin showed
downregulated expression in 27" passaging as compared to control
(p<0.05).

Conclusion: The cellular senescence in gingival epithelium might
play a role in altering junctional proteins to reduce the barrier func-
tion.
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miR-150 13 8 A LA B W T MKPS5 2 A LT
AT AAF VR TIHBERET 5

P-18

{2 e

F—7—F: 7205, miR-150, MKP-5

(5] 7AaF > (AMTN) (&, BEM=F 2 VIS X O%A
TRRICRBT AT F AN Y87 B TH Do MicroRNA (miRNA) 1,
W22tk —AKH ) v a—54 ¥ ZRNAT, R mRNA®3-UTR
WA LRIIRZ M 20 F41d, JOESA T miR-150 O FE B8N
T5 I ERDENCHRE Lz, 4, il LEMETo~ Y A AMTN
HEAETIEBUIHT T % miR-150 O 555 % AT L 72,

[#E B & 08 )5:] GELIA LR ML miR-150 75 A 3 N & i
AL, TNF-o (10ng/ml) %3 # ® AMTN & MKP-5 mRNA 3 & Of
FUNRIEHEREYTVIALPCRBEO YRS 7y T
L7ze =7 AAMTN#IZF 70 E— % — (2200~+60) Z3HA L7
VY7 x5—+¥ (LUC) 7J A3 FIZ, miR150 DFEEEHE2HT 5
AMTN # £ F3-UTR exon9 3 & U8 +9811~+10797 % 3 A L. miR-
150587 7 A 3 FEIICGELMIRICE A L, TNF-oC 12110 [ i
I LUCTEHME A JE L 72,

[ 45 X 0#42] GELHL% TNF-o THl#d % &, AMTN & MKP-5
DmRNA B X U% ¥ 8y B & & -2200AMTN LUC3-UTR D #5515 M
WEHIM L 7278, miR-150 0 #8158 8L C 2 O B 12358 55 i (PP &
N7zo LLEO#FREA S, miR-1501& AMTN#{5F D 3-UTRIZHE A L
AMTN 5T O BTN HENICE S35 & & b2, MAPKRE
o MKP-5 % Bl L, MAPK R 2 ML 385 2 & TR
W AMTN @ {E T DG 2 i+ 5 2 L8z bhi,

P-20 Treponema denticola DEg¥EA + L It O i 1]

¥ —19— K : Treponema denticola, TDE_1382, B&HiA I+ L %
[H18] Treponema denticola \ZMEVEHE S BHEDOWHEr v FHN
25 EHETHIN SN, KRESHEART v FICESE T AB, Ma R
BHEA L ARSI N TV D, TA M HIBRO &M TORRK OR; 3%
I2BWT, TDE_1382% & &M OBIZTORIOZLIE X 5 2 &
ZHE L CTWwb, TDE 13821 DNA binding domain ##55H, #{5T
FEBUREICE DB 7 V87 THH I ENRTFHENTW S, Aif%EDOH
W&, T. denticola TDE_1382D A + L AR BT BB EIZOWT
HHT 5 L TH D,

(M8 X O8] T, denticola ATCC 354058k TDE_1382 % =)
A2u x4 Y ViEEETOMEMEZ L > T, KEBEREZER L.
WIS KRR &E T AEROBREEA I L A TIZBUT % @EWIZOW TRt &2
To7zo 1%, 10% ISR COMARE, A&t MBI 54
WAL, BHUCIERKE AR T 5 2 LI X 2 REEI TR0 A 5
%Rl U 7z BEREAE O FRIIEWOLEE, EREUZATP OB X Y il
E L7

[ & 2 52] RARFR O BB AR 1 10 % ML R IS 1 CEZL A0 &
oz, MEL%IZFIFSEHAERICHEREEICKTLL
(p<0.001)s & 5IZKRIAMKTHEZ b L A FTOERHIZEFE % 1N,
2h & ABIENMEZ R L7z (p<001). ZEFEMLFRRCAEREBIZA
BWEINIH 720 TNOHDOFERDS, TDE_138213 &2 b L ALK
TORWOEFRBIHICM DB 2 EHE 2 bz,

[#5%] TDE_1382138%E A ML A, MiEHIRED 2 b L 21T 5
AR OISEIZHb o TWDE I EDTRIBENT,



ot | MRSk AW PRI S R B O
T
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F—17— F : OE#E, Dysbiosis, FIPSHIE, 15 PIAIE

[Hy] fkxid~o A2 BT, W~ SNh7zP. gingivalis 73 PIAIH
BEREHSE, TPV EEEITET 5 2 & THERILES
L ORI ORANOTRASTFE SN, EHEEORIEL L ¥ A1) ¥
WHEAFEINL ZEZ2W SN LT, 22T, BWERORREE
b LA SLBRTBUT B ok EUH AT T 0 B IR 302 R E 95
A MG L7z,
[MEBLOHE] £ v 7+—2Farty OBz PhEENS
WEWEREG 2%, EEI0%ENREL, HART 75 —7,
ML, 3E6E, WA PRI 720 $E4H, WEHA S JliH L 72 DNA 3 16Sr-
RNA# 5T @ VI-V2 51k % PCR¥EIE L MiSeq |2 T L4 f# 47 % 17 -
720 LIPS o B8 4512 12 Human Oral Microbiome Database % JH
Wiz, MENA A =7 —DITIIE~Y VT T Ly 7 Af#NT % v
720

[ Rd L OV E 58] MRMCMITA 3, BEPIRIE#(3 & 12 Uni Frac it ic
X0 MEEHEI 7 A AR WL W RERHS R 2
MBEEZFOZENW S E o720 BNAIEFEICB W TIBEDH
L MBRIC, fERE L R LT B E B W C Phylum L XV
T Bacteroidetes, Genus LX)V T Bacteroides 75 = 8L 12 S 7z,
MENA F= == LT, [ v R VEZMEZITES TS L3k
& NTWw % Adiponectin L RV AT E S BB BV THEIIKT
LTz, DLk, #HH L R 2 MM # 2 otk f B
BOTIHRMBE#EIZE L, A5 R) v 7Yy Fu—2%ofkEE) R
7 %5 DU REEDRIE S T,

p-23 Porphyromonas gingivalis &4 DBA <7 ZIZBT 5%
M3 o ACPA B o #feat
W R

F—7—F: MY Y ~F (RA), Porphyromanas gingivalis, Pt
by ALy o8z ik, DBAR T A

[Hry] MY v <F (RA) OHCHETH P by by »o8
7Pk (ACPA) 1, RADBWICBWTIEFICIFRNTHY, ZL
TRADHWOIEG B X O RA DIIEDBAER IR ENT WD, A
WFgE ik, ACPAIZEEMN % M T, ZNATHEIE & o B % & T
WHICHI SN 089 aE L.

[#+# 3 & 0°)7E] DBA/1]JmsSle = %7 Z & H\T, Porphyromonas
gingivalis (Pg) %~ ZAOMEIZHE Lz, RodoMERE#RD
WaE, I X OMER & Mg ORI, 72 5 I OH ORI E LT - 720 il
&P L OMEHRE b > ACPA @ % ELISA #: Tl LI, Mg s X o
RoFhoPikzy Ay r7ay MECX VRIE X 05 L.
[ 5 & £ 53] Pa/RABED JEAT 09 BEALRE A 10 30 513 SO RE P 1510,
Wl i L, FUIUIHATH 720 S 512, ELISA DK,
ML i & 7z ACPA Dt i3 o & Lt L CPg/RAECTHE
2% < (P<0.05, MEEHCTHHIMT 2MEER Lz Fi2, 7T RS
y7uay T4 7O, RAR, Pg/RABOINLEB X OMERH 2
55kDa?® ¥ bV YLy Y87 BH kI & 7ze Pl i i o
ACPA ¥, MERICHKILIND 2 LHTRIE SNz,

[#] Pgld, RADKMEDEITFICHG L, MEHHASRADHTH
RACPA DRI SN2 Z L9355 720
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p-22 Lactobacillus salivarius WB21 ¥k 2% 7 % ~ (EGCg)
A+ =90V 5 7Ly b OB EORE
HIE B

F—U—FHABE, KHTFF, A—FNFT, TYUACLE, [
B IWE A SEREIR

[HM] Lactobacillus salivarius WB21 ¥k & 2% 7% >~ (EGCg) %t
Gl =9y 7Ly ba1H3BHEIL 20ROV T
FEEICHE 2 L2y (RIS, HARKEFY %60 e &tk s,
2017), #ENZETHBOMEEEZEET 5L, HNERIETE 57200
DA R G RIOWMZE T, BIEE % 325 2B 5 T
LM ZET L7 A DERRA RO W TGS L 720

(5] fewE124 (B35, K%, 476 =49 WL+ —3
VT Ly ba1H2E, 4887 CHISE, BIGT, #I, 2,
AT BICEHMIE L 7z BEMT R, A — T vy B =il X ISR o
R ELEY (VSC) O#lE R O VAS A 3 712 & % EIE F R EIR
W27 v — MRS TIT - 720

[ 5] VSC Bl K 35 13 5B B G 1 L e~ C Rk B £ i R0 1 30 ] 72
MEH, AFNVANAT Y v, TAFVHILT 74 FiEEnEN 20
%, TEMBICHERISHED Lz TEASER @ 73 H b 6 5 H CTHUEL
THEBEB2 S 2T T 0HEISEA L, HI2EEEIURE S ToRH
THBIZWMA L7ze 1 H 3MHERURFA] & o VSCHIIZ) R o i « it b
KFEZ1H2MENBEHIOATHBEICHH S, AFVALVA TS~
ROV AXF VN7 74 FOWHIREERETH - 72,

[%55%] Lactobacillus salivarius WB21 ¥k E 25 h 7 F VEGH —F )V
7Ly b1 H2BEHEIEEANE, IR T H R O A
JAC, 1H 3HEIUREHA & 7% 02 DL EORA RIS 57z,

p-24 Porphyromonas gingivalis 3¢ b IR Rz i b
FEICH- 2 B3

& FIK

F—TU—=F:RVT74BEFR - VU INY R, b bR LR
o, ZkTHEEE TV

(BRG] #6A R A s SRR ERI A & el ic B 2l cdh Yy, N
) 7 REEEOWAEA S YD IRTEZ A L, #E R OMITICE ST
HEEZLNTWD, AIFZEIL, SERERITE T 2 Porphyromonas
gingivalis ATCC33277 (P.g) 7%t b LIeksRR bRz M ket 12 5 2 5
WEEWSPICTHZEEZHNE LT,

(FrE R O J5:] v b IR bR M ik 0 = OTRE 28 € 7V % {3
L, PeWiBiwoERizow Tl Lz, #@ETHRIICO VT,
DNA~ 4 27 07 L A ffHi e O qRT-PCR 0 MMM 2 TBREIC DO W T
W&, HEJeta R Ol deta il & Fv 7,

[#58] SRITHBEBEFVICBWT, PelbhWEiE T+ 5 & Air
Lift 6 HHICAHE % FEEOREADONZ B 72 ¥4 7 a7 LA S
Az A FENTOFER,  HUNLE U O 5 (2 B3 % AR s B
DAL % B 720 ML B VTG & MINZBATT B BRI
5.4 % Cdkl &% U Cenbl % #1195 Cdknla J OF G123l $ % Cd-
kn2d mRNASSBLE OA E 2 ACT % 380, M~ —7 —Tdh 5
Ki67 S Ak H 012 B\ T Ki67 B MM $ o 81 & A3 28 L 7z,
MR 245 12 B v T Occludinl mRNA JEH & O 4 5 2 KT 2 3890,
TR 12 BT, E-cadherin Jeta i B K O Y ta TR O A 35 70 1%
TERREDZ,

[REam] & b EIERERE BRI Pe R G WIS Al AT HE L Bz N
U T7HREEDMKCT L TW5D Z EAURBE Sz,



F v NFHEAN KT T VBT S FGF23na 5 —
FYAYT LY OBEHEI R
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W e

F—7—F gL FGF2, 25— yXr7L v

[By] BIfE, HEWRHERSCERIA ~ 75 v MBETIR, Lbhzik
JEIRLAE & <V S R A A R IR S RS B SR T
), ZD12i2as—4% v 427 L ¥ (collagen membrane : CM)
EHWI2b D0 B Fiz, EERBEED B VHI7: R RN ORE%
RHMBRFE O (S © B EM o) 2 HIED 540
PR H D LEEZOND, T TRIGETIE, BERT& LTHER
PR Tl H W] i 7% Fibroblast Growth Factor (FGF) 2235 —4 > %
YTLVZEML A F ALy b (CMFGF2) 2#%L,
HEZRIFTRECIOVWTT v P FHEHAKBETVE VTG L7,
[ & J5 1] HEPEESSR T v b (F3444cl) SMilEo> PRI, P 4.0
mm®» b7 7 A YN=TFHAGRKBETVEER Lz, KEOA
(control#), K% a5 —7 VIETHE (CM#), CMICFGF2%
A 05ug s (FGF-2 [L] BF), Wi 2.0ugi®n (FGF-2 [H] #)
LB L7280 720 EBEMHISD~ A 2 uCTIicL by 7 R
MREEIOBIEE L R BRI X 2 MR %2, iR 6EIC BV T -
72

[# 9 & #48] FGF-2 [L] #., FGF-2 [H] #: & control#t, CM#EE%Z
WL, CHKIEBICHE R TRk oM Z B, F2, B
A TS B L R A L Cniee ST EhD,
CMAEFGE-2 (45 FR A AR E M 12 f8) < W iR S 7z,

[##] CM/FGF-21&, 5 v b FHMAERKIBEF VISH L CTEH4EE
SHE ST 5 2 AR S N7z,

B TUIRIR R OV £ > ORIy 4 B e 5 & ik B Sl
X7 F FORFISH O Z v b O FEHIEK
THOIBEII KT T2

pP-27

HH i

F—T7— F o RIHURIEROVE Y, e E OB R T F R, R
RIR

[Hm] BRI ALVE Y (PTH) 13 HERERREE LTl s h
THEY, BEEOERERAHS 2SR TWD, —7, hiEH M
AL T F B A Fasv (SPG-178) 1F, ZWwIchiessie & LT
HEHENTW 25, WO HOREEHS 22 ShTni
Vi, T TARNZED HINIZPTHO & 585 & SPG-178 D B-HIZ & %
BRI RER AT 2 L L,

[#1E B X O] ARWFZE 1 R nt s B R B 5 RS BLE IS HE -
THEM L7 ORAF S 11922010 SPG-1781ZHEHE L 72 v b HilR
HIRANE OB FtRE %2 WST-1Z TRl L 720 I vivo Tl 10 i D Wis-
tar 7 v O RS —FIER IO HARAL L 72 s R R IR 2 R L 72,
RIBIZSPG178 Z IS L7 BE L LR wEBE G5B, %4 ZPTH4:
PG - G OBECHT, FHABERRE Lz, Wif2, 4TS
1, MUk, SRRk S iET L7,

[ B L O 5E] SPG-178 BEII AT RBE L Ik L, s AR Hi sk o
WRRDBGEFICER L (p < 0001)o B PRERENT OFEH, Hihd
ST PTHIER S/ X IEEE & Ik L, PTHHY- /SPG-178 B Tl H &
FERDA ML 72 (b < 0001)s AzanHets T 4580 PTH
5 /SPG-178 BT, MR (2 FHET 2 ARG D BlgE S h 7z,
VEGF, Osterix FpEMilasig, vk 2380 PTHHY /SPG-178 B Tt
LWL 72,

[#57] PTH 04 &4k & SPG-178 D PRIIE, MINLRAE % 3G ML S &,
PEMEERE AR L, REHEERBOBE R IRET 2 2 LAV S h
72
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Y= ANTY A (TCP) B VBILT VT~
(PPL) &4 # 88 wh M OB %

P-26

HA

F—TJ— R ) VEBREANT A, ) VEIETS VT v, AR
Bk T RIR O WAL A R 2 4T ) B, Rl & LCB-TCP (JF
B LE : TERUFILL®) w5 h 5795 o-TCP (H LR
BIOPEX®) & LT, KIBIICBU 2 HHiEH O R H L v &
WO MDD B MRBAMEZ AL, BEEETHWRENDHLY ¥
it7v 5~ (PPL) % TCP LiRMIT 5 & T, HMBAIOREL %
L, Ho5WAERIBRIMNTE L REDD 5. 4, Keld
PPL &AM B MEANC B 2 B HARROFMGZ BN E LT, £k
10 M iEHEYE Wistar 7 v M EFIIEE 2mm OF KIBEER L, HHN
121) TERUFILL® ., 2) BIOPEX® ., 3) PPL+ TERUFILL®,
4) PPL+ BIOPEX® Z# A L, 1, 2, 4:E%ICHK S Wi Bibg 25
P MITRE Lz ZORE, A TOEBREECIRIK L7285 S8 A5
JABINZ SHEVERIERD SN h o7z, 1) - 3) BETIE, BHINEKIC
IRV RO AED S, HA2, 43871213 TERUFILL®
PP LPRBIR TR o7z, —F, 2) - 4) BT, @Wis
BIOPEX® #HU) BT & 5 ICHWE RIS TB Y, KIBIICHK
P X N7 BIOPEX® 3 A 4% THHRAL, 2O NI
HEVAOLN G o7, BEXY, PPLIE, EERBENZHET,
$ 72, BRIBEAHIEE L 7234121, TERUFILL® % BIOPEX® T
FEINDEHAE ME LRI S Sz,

BMP9 @ Class] PI3K-Akt#EH & /i L 72 HE 1 7 3
M5 At 8

P-28

R BT

*—17—F : BMP9, Gsk3pB

[H 9] Bone morphogenetic protein 9 (BMP9) & BMPs ®HTiizd
IR FEERRDSH B C L ARG SN, FEAEECERARRERT
%D WHEEED B A, ZOFMBGT AN ALEAHTHL, T2
TARBIZEE, ¥ 7 F VT OTHHEALZ ENT§ 5 2 & ¢, BMPIIHR
Wy 7PV MET A2 L2 M E Lz,

(P2 J73:] < 248 MM MC3T3-ELAINL, ~ 7 ABAZE 4 Hik
FEMIEE H 7z, V)3 v EF v b BMPORIHE, &by 7 v
ZIKT U720 B B RRO Y 7 F VR ORI 0 72 2 R RLE A
B XU, siRNAZH W v 37 388l E % Western blotting |2 C, #fz
F581 % real-time PCR 2 T L 720

[ 5 & £ %] BMP-91ZBMP-2I2 T, BHICGSK3BD Y ~ AL
ZHELI, TOGSKBDY YEALIE, & 8y GRHLEHTH B
CHX ORI T3 MM S e dr o 720 F 72, BMP-9IZ X 5 Gsk3p D
Y b, ERK, p38, JNKORLESHClx#kisnd, —J, PI3K-
Akt OB R B PLER T ORLEIC & - THFE I Sz, F
72, Endoglin & GIPC1 ®siRNA 25155/ v 7 ¥ FTi&, BMP-9
12& % Akt B X O'GSK3B D ) » BLIx#I] S 1, [KEIC ALP 0%
D NG S

5] 5 Mo BMPORIHIC X o T, WEHMIZH V- #58 T GSK3B
BXUAtD) YBEFFE IR, Z OFEIE GIPCL & Endoglin 12
B G- L, BMPY D)) %8 3 Mia 5 b EIC 5 L Tw a1
REVEAVRIE X 7z,



p2g9 | VIYEF¥ Rt BMPOLLIPUSHS AT v M
e RAROE AT T

&

%j

T

b

F¥—7—F:Yar¥+rrt bBMP9 (rhBMP9), Low-intensity
pulsed ultrasound (LIPUS), 75, 5HA4, BhiIzhi

[H/y] JE4E, BMP-9IZBMP-2 & 87 2 #%)5 T 2 Bl 2 4§
HEENTE LTHEHENTWA, F72, Low-intensity pulsed ultra-
sound (LIPUS) (3#EEME OB 3 % 42 8 TR 2 Gk &
L CEIBIBHIS TV O TW A, 22 T4, F v bIEE R
ZHWTY a2y ¥+ v bk hBMP-9 (rhBMP-9) k5 & LIPUS
TGO BEFINC & 5B FHENOFEE® 37l L 72,

(kL X J5i] F2BRBYM 13 Wistar R 5 » & (1058 - #E - 1818) %
Hwizo EHMHTFICTRL 74 8= (E£27mm) % v T
T TEABC A AR (ARIR/ L) ZHRRHIC/ERLL, ATE : KIBO A
BEE WD 5 —7 v ARy Y (ACS) #A#, CHE : rhBMP-9/ACS,
D# : LIPUSIES o &, E#E 1 ACS+LIPUS, Fi#f : BMP-9/ACS+LI-
PUS®6MLE % fiifhi L7zo D, E, FEETIIMEH & ) LIPUSHESS (1.5
MHz, 30mW/cm?) %25 (204 /[8) 175720 481, o
BERBCRAT VBRI % FRB%, ALREAE RO RN - 5H %2 4T 5 720
[ & 4] A, DEER, B, ERHTHEERICAESIRDONT
LIPUS Hph o 45 B AR R IZREW TH o 720 FEIZEBHOT THIK
EFRAKTERIBHMEREAREDELY, I ETOEAICY
LCAH, BE, DBEXDVARICEHWMEZR L, &SICFHITHE
BHARICEHLTCCH IV AEICE o7 M EOZ E XY, KRIEER
EF NI BT rhBMP9 O /T #45- & LIPUS B4 o fF 238 14 %
e 2 W REMEASH B 2 X AURE S 7z,

par | BEETSEA BB RE O KR OMES:
9l

mil

F—U—F: ALH

[AY] fex T 85 4 MR (A MF VAT T =a—,
BUFCOsAp) #BA% L, 20184EIC LiL7z. N FuF v 788 4
FRB-U VEEAN YT AL RRELHLVATHETH B, KK
THIL - BT 52 EDbhoTVDE, BIEROETIZOWTIE
R Vo R TIR 7 F RS ERBETFVICBWT,
I 0 COsAp ¥ THE 2 5 B T O IRAE & 374l L 72

[#1#] & J5i3:] COsAp AL (300-600um) (XA MEAT H RS % v TR
W7z BRERIE AAALACRRSE D ik (2 C BRI Z B & DKL
EAFCHERM L7z ARE25kg ML EO HARA G % (3E) oKk
BRI E A S mm, ¥ S 8mm O FIAEAL L 7-4L%& BILY, COsAp #ik: %
WL 7o 4B L TRk 2 BRICL, JEBXEEA (Toluidine
Blue 4uft) Z/E# 1L, COsAp JEBHOIREE % MRS M FRAl L 720

[fs 5 & £52] COAp MR O FMTOERIKDIREZHERL -2 A
AT 48 T RTOERIIX L 95 = 3% O Rk O P CTHi A& % 78
O, MR EFORGMBEIBIE SN TS Z L &R L7z, COsAp
PR CIER S N H AT ORIZIE, B3Filarsigsh, 5E
WA OB TH 5 Z LRSI Nz T2, B X 2480
AELMERINTz. FAETHEROBTERTH L7720, MEOKDLS
CHEL, HEOBVEPFLELTWDLEZBND,

[ ai] HLAE L 0> COs Ap AL O KT CHAEG M &2 D722 L2 b
COsAp BRI T A N M st L, B & 2 35 1=
BREOF MBI TH D 2 EAVRE SNz,
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P-30 A ba ST A B LS 5~ KO MC3T3-EL
AN B 52

Urangoo Sugarbaatar

Keywords: A ~ 1 > F 7 A, BEMOFEE, REHEKEREF M) 7 A, F
% ~, MC3T3-E1#ilz

Objectives: The objective of this study is to create the smooth tita-
nium surface with strong capability to enhance titanium/bone inte-
gration.

Materials and methods: Commercially pure grade-2 titanium disks
were mechanically polished using colloidal silica. The test group was
immersed in 5% NaOCI solution for 24 h and ultrasonically cleaned
in distilled deionized water (DDW). Subsequently dipped in 1% stron-
tium nitrate solution for 30 seconds and dried with spinning method.
Afterward, specimens transferred to 24 well plate and MC3T3-E1
cells were seeded 1.0 x 10°/well. Cells were counted after 2 h. Sur-
face of coating was evaluated by X-ray photoelectron spectroscopy,
scanning probe microscopy.

Results: For the Sr doped surface, TiO; film with approximately 0.1
um thickness was formed and Sr was doped into the whole TiO:
film from uppermost surface to the interface between the oxide film
and the titanium substrate. Since no peak for N 1s was detected, Sr
was probably doped as Strontium divalent ions (Sr**) which bound
chemically with TiO% Furthermore, average roughness was 0.014
um for the Sr doped surface. The number of cells attached to the Sr
doped surface was higher than that to the as-polished titanium sur-
faces.

Conclusions: Sr doped smooth titanium surface could be created by
simple chemical treatments. The Sr doped titanium surface may en-
hance MC3T3-El initial attachment.

P32 + 7 SPRG 7 4 5 — il & T WA o — 5 — K
VAT MK PRI O/ —7 1 5 — O
fEHE OB —

55 AT

F—TJ—F:SPRG7 47—, BFH, WHE¥RATr—TF—

[H#Y] Surface Pre-Reacted Glass-ionomer (S-PRG) 74 5—IZF A
FURBAFVEERT A NS, WEBLRHEARS YRS
%o WAIZINETIZF VR TALL2SPRG 7 1 5 — AT 4
LW 2 Rd 2 2O MZ Lize ARIfFETIEF / SPRGT7 45—
EEATEGEE, BEBEAT ==X AW A r—1) ¥ 7RO
KA L72¥E o, #iii~DF 2 SPRGT7 4 7 —DOfFFI22WT
MEd L 7ze

[ME e ] e v gFE7ay 2 (5x5X1mm) %KD HVIE
EDTAM (A AT 2 ) — ) fCh MBS kg%, Bk s —
F— (¥ v 250LED), ¥x V¥ F v 7 (DSO16A), B X UVEK
W2 7 SPRG7 4 T — 4k (C(F¥ 7 4 5 —Rif%830nm, &4 ik
B0, 001, 01, 1%) ZMHWT, WH3TIORHALr—1) v 7 L7,
R TR, A7y 7 K% SEMBIZL, 1 GO
BrRHCTHE 74 7—KEh > s Lz BIRDIZEA 17 - 222)
[#H L Z42] SEMBIZOME, LA H LICBEKRGENIIT
SPRG7 1 5 — D&% BT HFMENNEALKF / SPRG
747 —bBiE SN/, EDTARRAHEEH CTIINE 7 1 7 —8h%
<, ZERKIC X DHTLEEHE O 25O TH > 720 EDTAICK
B WIAUCE A7 1 7 — DN BB R 5272 LR S 7z,
(%] F 7 SPRG 7 4 5 — 4l & A W TREERA ,r —1) >~
F&{1H L, 5/ SPRG7 4 7 —A5 i FICA A L7z



ATZ AU L 72 BRI (G52 S A 7 2 OB & Fhi
e

P-33

HAK B

F—17—F : NLHIEE, Convolution Neural Network, B{§HE, #
JE 9%

[By-5] RERIEREAD R, BEALYEHREOE FHEITL
LA VZIFICIREL L TV B 7 —2D0% v, BRHEOMBIE, #iH T
U — 7 OFHAMRLET, RZLHHIITTDRCTuARv, 22T, fii%
ISR EHETE D Y AT LD HNIE, RESHICE TS 22
V== v 7R EIBATE S L E 2z AL, BAAOOENGE
% J o TN TALEE % OF Convolution Neural Network (CNN) 12
X% ET, NEOTHI S WO EREEZHET S ALY AT A
D% L FEEAAEEIT) S e HIYE L7z,

(b & J5k] A R BB 2R R RS 0 e s SR R 2 25 L 72 /8
H2R2A0ONFTROIEMBIOENGEE Ry v MRS (PD) Oftiz
DHEEE DI L 720 #13~23, #33~43D 12O PD & V) #E %O
TEEAZHEL, HEmREIENGEL 2y ML, mgnIRn
& CNN %8 & Fv CH ARG E Y A T A OSEIT 572, &5
WSS L7z v A7 A O RIE % IR 2 72012, fWI SRR R A
AR R R O A R 2 2 L B 2 e L L i e
ERL, 7rr—bEifoln

[ - Z 22 IR L 7 B O I EN G B 0 — i & W 72 @ f R T,
FEARII444% TH o7 T v — MEERIIHEBEE~OHAHIZIZ
EAERL, BBURARIFRBMEGZ, SR LY AT A0E
WAL, AR T & A B IR A 1 A 1 X R AV R - TR
DI BT ATV D EEFEIEOWRTH ), WS 2 L
BT LEEAREZOWO R LANEDRN DY — Ve LTHEERT
ThZE{BILNTELLEEZ TV,

VT NE A LNOENS A SHER T ¥ OH RS
DWNWT

P-35

F—TU—F:OPENAI AT, BBHT75Y, 79—2a v bu—n
[Hi] SEHBOBHES L OFRIICIE, HADTFF—2ar ba—
D TEETH L, LrL, HEOOENOHRIREIZMEELOS
WZEbHY, T T VICEBT Ty Yy SR OB
I T TAMETIE, BIIE T I > DNy FEFIZH AT %N L
W OT T — %% ) T VI A DR L BB ST T v ¥ v F&AT
T ERWEEL LI2TNA ZA0G MR MGEL, IO W TRl
#4790

[J5:] #etetr &, AMENOSHNZFEOMS SNz, MEEEERY: -
e =R O S A 10 & MG L Lize W LIRS EFHO A r—1)
7 EPMTC AT, MERHNS T Iy ¥ v &l L7z, WH
DET TV TT Iy TRATITN—=T (I A TRMMEE) 54
L, MASGHEH T T Y CLHBENBR R L 2B LT Iy v v 7k
97 NV—7 (AR 55T, 7Ty Py ZHEHBIY
Wit O'Leary ® Plaque control record (PCR) #MlEL, 77—
FRAERAT > 720 SIS, WA WEL, MoEs 7 v 7r—
N RAEEAT o 720

[#&5] 7 2 SR A KRG LRT, 79— DEE
BEEIE P ol T2, 799 Y v ZIERIL, B X FHHEEDO A
HATRBEHABLY AR5 72

[£5] HASHEETT L 2MATY TV F A LIS LIEPR MBS % e
BLEDBST Iy Yy T EIFHITET, 7T v ¥y ZICHMEZ T,
LD ENT T = I BREMREPEONL T EDBHO N oo SRR
57 A FGNEHT T Y OHFHMUIRENTZ,
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Ry MESHE W T u—E Y IRy MRS L
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F—TU—F:7u—-¥ RS, BOP, HEKRT v MllEd

[Hig] sEARr > FlERPam (Fva—2a4k) 2L THEOR
loFa—¥rrgEE (PPD) & H4 v bESE (PCP11, Hu-Friedy)
Tl L 72 PPD il & Feisesd L 72

(brEbE J5i] AR ~REEIRMER R R L BRI SN2 RT V74 7 14
A2 2[E E AT o 720 OBEAR S > b llE 2 Pam (BB F 17 1
AR~y F (Tmm) %% L, 613 TPPD & Bleeding on probing
(BOP) #llsE L7z @PCPI17u—7%MiH L, 6 TPPD&
BOP # Jll5€ L 7z, PPDfili & BOP A5 M % f I LBE % 47\ JLER AT L
720

[# %] PPDi% 1~3mm, 4~5mm$B X 6mml ED3DIZ5H L,
Pam il € fifi & PCP11 70 — 7 % fli il L 7 PPD i CRHE D 5 t-#5E
ZiTo 720 0~3mm (WifllFeE : t (13) =-29, P<0.05), 4~5mm (i
fBE ©t (13) =28, P<0.05) #X6mmblE (WflKE : t (13)
= =28, P<0.05 O#HHT, PamifllEfl & PCP11 71— 7 T?DPPD
EICHZ A%z, BOPIEX, PCP1l 70— 7% ffijf] L7l 2 X
D b Pam Pl BRI BISHMETH - 72 (WlARE t (13) =02,
P<0.05)

[#5] FH 70— 7 TOPPDE & Pam Ml o TIE, 1~3mm
DAL T Pam B MHAAH FEITHE L, 4~5mm B & 0¥ 6mm 2L Lo Hfr
T, PamillE A B ICHEA - 720 BOPIE, Pam TOMIERFICA
BICEETH o720, UEDZ 5, Pamid, HEHHTHRANSTE
LU REVER AT 575, IERERIEM AR5 720121, S5 45U
VEEEZLND,

CoolBright T» 7 21 I v M X 2 GEARE L
F—=ALAHRTA4 V=7, EXZ7 ) —F—% /i
FI DT A ISR 72 & — 27 7 )i okt

F—J—F:KJA b=, CoolBright Tv 7 21 I v b, A,
Y 7y, MR

(B8] + 7 %75 v 7 B4 CoolBright = v 2 21 3 » + (CE)
WX BHMEH, A—A3Iv 2 A (HM), EX2 VU —F— (EX) &%
FIAESER59% ML K Z VW72t 7 4 AF T4 b=V FHOFHEMA,
T O BB B ACRI 1 7 R — 2 7 J5 i o

(] OSFE DKL, ~YFELVT 1Y) 7 b i (HeP) %
DA G AT A RIS L Bk U KR W BRI AR LR e @) 8 A
ORAFEWICEX 2R, @ MEREIZS v =y 2R, @ G
EX, ##E59% M fbAR#EAK (MAIMZE) L HM (5.9HM) % iRil.
G SHIHD A I3 S A ISR L 723U, 5.9HM % 155 F7EA
B, @©3MIHOBEWICE LB, 59HM % %45 L, CE54
MONEAEZITI o

[# 5] OHeP %< il CRE O ~BIAZI. @M bk
EX %N Z iM%, HALSARMPpammot~NK -7z, @% v =
2 M ZARAN B BRI (BB % A il WEX MG X 0 &3k,
59% MERALAKFK (HAIHRZE) BINBEOZILIIFERTE Lh - 72,
SHICHM 2Nz A &/ iBe s i3 5 . G HeP % B & B o il fa
Tifei2o (6) 374 4 TRk Baiti 12 b & ffE 72

[E82] Wi S » /827 & % v = V2 K D IREEELIG A, IRE T A
b= U BB OIGEE T RITTWERELSE Z SN b, B ORE
B GAZ DO W TSR DI LETH b,

(k5] WEBBERFTCTHLAT MRV T 4 v, SRS IdhH e
CoolBright =y 7 2V I v M2 X W Bita s b, Fx—24 3 v 7 A%
D59%MBILKFEK, EXZ V) —F—EFT A = 7 EomEL
R TH %o

P-36




p-37 BiJE 95 — BIIRTEALE 7 v~ 7 2 DERIZ DWW T

Wi G

F—TU—F g% 77 o - AMEIRBLE, RV 74 o'
PR ZAVRS

[Hrg] BUAE, siE%kE, Be e BICEE 2 T3 iEtEsoR
BENTW5S, PTHEIRMACIERER E OBEIZOWTIE, BIIRFZE
A S HEHEME OBMETAMIBE N2 0 ) ZEHFHME SR TED
(Stelzel et al. 2002), in vivoFERTIX, P. gingivalis (P. g) DFEI
P52 & o THRRZFE LR, 77 10— A BRI LAE % e
Lzt oEb b (Lietal2002); TDXH=AnL LT, ORI
OWREME (P, g) P EBEIRICER T 2 BB@%0E A 7 1 = —
=AW 7 EHBENICEIRICIERA T 2RBEPEZONTWD, K
EBRTI, BIIRMLEETF V<Y 2 TH S ApoE /<7 AIHE %
EHETHIET, WEE-BIRBLET VY AR ERIT L L &
L7z

[k & J53:] 638 ApoE /= v Al 2 L A5 o — L fil
Baebz, ML VREAELEET L7720, P gOREITkE%3
WRIAT R o 728 (P, glf) & BB HIIC5-0MR ClRAMEEAT
o7z (Light), B XOIEFERE (Con®) Z/EH L7z, 17
TRERL, WEHEL S KBIIRIC O TR, BRI 20 % 1T -
720

[#%EB L OE5] Confif & WKL TP, gl & Light T, piligmk
PUEAERICE L, F/2, LightlE P gl & ik U Colil g e A%
HEICHWETH 72, P. ght, LightoT75ru—2a75—27 0k
T AE 4 & WP A1, Conff & IL# L THEICH W% R L 72,
ApoE /" RIZBWT, WEAREFE®RTLHI LT, Tru—Aa%
BIRIALSEDHEAT S 5 2 E DS Dk o720

pag | A—I NI TAOIEME LR AT F KA
LAY — BEA

R

F—T—=F I PHEXRTFF, VRY—A, F—=FNVFT7T

[HIW] *—=F Vs 7 R EHORFEMFFICL o TRERETHY, 7T v
Y URBBANCINAT, XVHT, RRBELRTEOMBEILEEN
bo FIME LA AT 2T F Ik, #HEHICEIY A -5
VI TANDERDPEZ bNb, —F, VARV —213#H727% Drug de-
livery system & L THIZE S T2, ARFIETIE, A& Ak
FRTHHNRTF FEAHRL, ShEYRY —ANICHAT S 10X
DA —F Vo T~ O B % BE L7,

[#1%# & J7#:] Lipocalin 2 (LCN2) & B-defensin 2 (BD2) ®i#fxT
A S DNA % PCR TR L 72, EMBECTEBF v M2 Vv TH
$IMDNA 25 LCN2 & BD2 % 41K L, Western blotting (WB) 2 &
DR L7z F72, LON2EH BT 24T 720 UARY — 41, di-
oleoyl-L-o-phosphatidylcholine (DOPC) & Egg-PC % T H Wiz
B X IR, HOLBMENC CBIS AT - 720 Histagfth- L7z
LCN2%& ) Ry — AHNIZH AL, BRAAETEULE, WBIZ X Y55
75720

[fEH B L 0E%] A L72LCN2 & BD21Z WB TZENZN#20 & 10
kDad/N¥ F&ERL, F72, HESHICE Y LCN2AHE S iz,
DOPC & Egg-PCIZ & V) fE14~170um DIFE —HEED ) RV — A8
N, LCN2ZBH ALY Ry —2% WL L, WBHT L 724
B, LCN2ICHN T 287 RO bz B ENIZMHRTF ¥
EVRY = ANOE NI, Filzd —F N THEORISICEY D T hE
PEAiDH %
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P-38 BRI & AR FRBIR /TR AL & DRI DT

o EAxK

F—U— F O EAERI EBRA KL, BiREIE, CT, X/ 9=
X
ARFFETIECT Mg A 5 H 5 S 2 MFHBNIR 516 5 KL o A g & /%
7 T = XHRWHRIZ X % oA I 0> B 1 O TR I MRS & 47 -
720 ARTAI 2014 4F A & 2018 4 \AR AW BL K 24905 B & 235 L 72 295
DVCFERE L 720 237 T~ XMEIG LD, BN X OBAEE Iz
FHUL, CT Wi 2 & FHERAIRALEE (CH) & FHBIRIEA KA
T (NCHE) 0285, Mat@iTziTo720 £3, HAROMR
WKCOWTHHREB L UW A 2|BEE ATV, FHBIRAIKAL O A I & 4
i, Ol BUEHEE X O IIICE L OE A RE L7z, £
72, HRERBEDAD SN W FIZOWTE LR (ZEIENE)
AT o720 2512, ROCHHTIZT, FHBIRAIKILOHFLEEZ FHT 2
HYZ2ME Uiz w2954 (Bik 1674, &tk 1284) o7
I3 646 £ 11.8 (FEREEEPH : 30~955%) Td » 720 CHIZ1214,
NCHIZ174%CTH Y, HA ko AR TREABIIR 75858 41 R AL A M &
BMEAGED SN0, Fn, SIUE, SHERE, BTEkds
SO TH o 720 72, SERBITICHE VT, Al
AT AR FABYIR I 5 AR AL A M & A BB LTz (BIE A v Xk
126, 95% S HEIX M1 1.19-1.34, P<0.001). % 52 ROC Hi#i F ik i3,
PR IIEE £ 0.93 (95% EHEIXHT 0.90-096) TH o720 AFERELD,
BRER LS X B A I & AR FEBIIR I8 B 1) B A IKAL D LEAE 1L B
g B REMEARIE X Iz,

#% —Gene Expression Omnibus (GEO) @ 7' —
VY TF—= 8 2w T—

AR RS

F—T—=F:NA A= h—H, T =TV T, 4707
VA BETHBIT— 4 € b

[(B] #E%E, ZRTEOREERETD 2, SWR THROHEN
121, N4 A —H—RHEF/NAY 2 4 DB EETH S, <A1
a7 UL BBIETRBTOT7 74 ¥ F IS LR TFHREOM
AR CTH 255, FEFITEMAMNIEL 25, ABFETIR, A2 —
o 7ELT, GEOF = R=Z27 =Y Y 7 ENTWBLEIETIE
HFr—2ty b2V, NMAAL T4 TF4 7 AOFEICEY,
JARDNA F =D — Ml & BIET SR 2 A ZRETHZ L2 HW
L7

(M & J5i:] GEOF— 7 N—Z b, WREF > T e LzdE %
DF =5ty et L, BREBEET, 5287 EHEER A v
b7 =2 (PPD), NT#Ia T, BB LOFHRDIDDNA < —H—
el L T, XAY 4 OMFEEFT- 720

[fi & Z42] ZORE, 81 OFBITHBAHIMN L 85T L 4204
BICHRBDWA L7 m 125, BHABSE T & LTl shi, &
NOSDOBIETORREE LTIE, 4 b H A v-F 4 DI A Vw55 M
HAERREE, MG T 7% LSBT 2 b o0 TN Tz, PPI
Sy NT—=27561%, CDI19, IL8, CD79A, FCGR3B, SELL, CSF3,
IL1B, FCGR2B, CXCLI12, C3, CD53, IL10RA 7 & DN {5 T-7%
RIS N7z 351, HEROBIB L O FRHRICOVTONS < —
s —fEfiE LT, CSF3, CXCL12, ILIB, MS4Al, PECAMI, TAGLN
A sz, F72, AWFZEIR, B4 L CD53, CD79A, MS4Al,
PECAMI, TAGLN & ®OB#ioul G D W TR L2228 T
Hbo



B U RAHIED terrein 13~ 7 A EHIERAE € T VIS
B CRBEEWIN & 5 5

P-41

YOFH 5

F—7— N EHERE, AR ZR A — bH

[Aw] BEmtEoRLsETIE, BHFHHRICEARAF A=
(BP) AN OG- % 2\ 2 BEEAWI L T b, —75, 8020:EBD
BRI, HEORZTLERERD B L TV, 20720, &
s O BRI BRI B B ), BPRAINAR T T oS
DMz FME N5, BPEADEEHO—>Th 55 GHELITEH
DQOL % K& LT X572, BPEANAH %0 7= g MERIETR
WO N LI N D, KA X Aspergillus terreus D3ELET 5
WACH W terrein (TER) WCEHL, T F TICOMIL6%E, @
AR, G~ A WERE T 7 VB 2 sl
HEH 2 L, TER OEHERENOILHO LB L T
720 Gl X0 K& MRS B U 2 5 WG A 2 MGES % 720,
BHIRAE~ Y ZAEFIV (OVX <7 A) % H T TER DA Z W
L7

[J7i:] OVX~w & (C57BL/6], MEdE, 108G CH0 MG L CBHL
FEAHE) 1S LC, TER (30mg/kg) % M2MIEIENEES L7 (6
SEEIARGE) o X HRREIZ PBS 2 8% 5- U7z PUHLIRHI 8% (18iG) 12
KB ZRMB L, v 7 AENEHE (mCT) % & CISHBR Y EE
fili (H-E#ett, TRAPH:fh) #1772,

[55H L %% TERIFHEB LI OBRZAEICHERF L (<001,
F/2, KBEEEICB W THeE M b BfE 2 7R L7z TERIZ~
v A BREIEE 7OV & BRI e o b % Bl 5 & & CRIRE I
AW S EEZ 5,

[#a] TER #7220 MR GHEE & 72 1) D D W HEHEAVRIE S iz,

BEDSNHIZBI 2 BEIR T T ¥ ORR~MEEA S
B AMENBREE O L~

P-43

F—7— KRV, FEKT T Y, MRRA

[H] B2 TOBEHOIENIZIEFER2ANETH Y, %
FHEBZISE LR TWEREICDH 20 FIEEDLS L, LIENEE, S
(27 7—=VMELZRDLLGEVS VI LHEREEbNDE, L7
T HNEETH B LB, A EFOT Ty v 72T BERBER
MR OBIHD KE W0, EHMTT I -7 olkEFTiEThh
N BREE DS SN 2 W HEME S %o & & CTARMIEICH 215
Sz BHICH L, #9752 (PHILIPS sonicare) (2L 575 v ¥
YT ERIToTH L, X TOWT T ¥ CHPEER 21T - 72 RE L 5
Wbk 75 > CLIEE R 247 o 72 IRIE T o LI AT e TR BR B 1S
AL B DO W ERE Lz,

(e & k] HARBE RS 8w BN - 5 IEREF 72 1 b W ki
R e b1 7 A N N T RN Y A AR e

[J5i] RBERHCIERBO NG EOWREE1T9 o ZOHPL A
B, R, SWEAMEMECEAL, MY vy 2, L
PIRH B & iR L 720 BeAEFR, 50kp 7 7 > (PHILIPS sonicare) %
L, BEEERICEWE 75 > % 4T, Mo o8hd X 5 BEAAN
FRBBERKIIREZ TV, 5FTOWHT T > Ob ) IHEET
TV ERMMT S X9 FWI Lz RIEBSREERFICFE, FBEOBREL1T-
720

[RRLER] 7oy LR LTWNE T T v 2 Rk, BHEOPIA
AT OWL BT, FKT T Y ORTD B wrdRE) & RS W IRE)
WY FAETHEBAKRICEY, KT -7 OBRFICHFTHD L
EF Y (Wl

[i55R] S 7 7 3RS VWHICE o THRITH B RS,
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HEYEHN > A T 2SI B D B BRI b o
Mo nT
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TR HAL

F—U—F MRS, BHARSEEEL

[1. HW] BROBY 2T A5EICE 5T, BEO YO T
EELBEERNTTH Y, YL 5 T SR S BRI
(MIA) AEH SR TW S, JH4E, 7 AV AEGE B L 2T 71
BOWTMIAZREM Y A 7 A58 g8 A 5.2 5 2 L st sz,
MR B L 72 EF LT, T~ ATBWTTEIRE 2R
FTIENRPHLPITENTWAED, FELWIRIEENEF I L 50> T
W\, ZITARIIGE T, TR G & B BMRO BB 2 2
WA, [FOMY AT 2FEICG 2 2 BICOVTHAT A2 L2 A
L35,

[I. BkE J5E] 400 L 72 C57BL/6 < ™7 AL KB Bk ) KL (E.
coli LPS) % MENENH G- L, M SR % B L 72~ D A€ 7 2 A5
L7z ZOEFNVEMWTE. coli LPS#5-#% oA IMIEH O A b
H 4 2% ELISACTHIEL, MIAIWCBIT IR 2D % Bk
BRSO 24T o720 F72, MIAZRI LzRE~ 7 A0 5 /A
<7 212t L, ultrasonic vocalizations (USV), social approach test,
B & Wopen field test 12 & 21T RKIIL DR 247 - 720

(M. #%, E%] E coli LPSTHI& I SNAMIAIZE Y, HHkil
HFUHFEDY A b A A YO LAPED LN, T2, MIAZEIZ L
T AN SLETNIAFY Y AL, HEERROITENRE 2R L7z,
(V. #5am] A0 %G 2 B L 72 E. coli LPS O BIENTRS-12 & % BER
TG HEALIE, TR Y A 7 A3 IS B2 52 5 2 LAVRIBE
72

Pag | L EE OUESHIRGI B & B o B

R OHER

F—7—F i AR, BER, PISA

(W5 - BH] SdE, b ARk O BT B2 X 2 ey Ra (8 L
THBY, BRERSHEEEZHSTWADS, L ARE OBBKEE
BRI & ORI A FA L 223 e v, A, S ) AR O
HHBFTHT L, BT ZERL, HEHRZEEE ST
kY, WEAHEOMBEEL WEROMELHOMITEILE
Hiy& L7z

D4 & J58:] d4d, 20184F1 H ~20194E3 H o, 11 s R ZE B
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P-52 Autotransplantation of teeth after long-term cryo-
preservation with PRP in Dogs

Young-Joon Kim

Keywords: Autotransplantation, Platelet-rich plasma

Objectives: Autotransplantation is widely used technique that trans-
plantation of teeth from donor site to recipient site in the same individ-
ual. Occasionally, there are situations in which autotransplantation can-
not be carried out immediately at clinic. At such case, cryopreservation
of donor teeth could makes to overcome the limited indications. Cryo-
preservation media and nutrients are thought to play essential roles in
preserving the activity of the periodontal ligament (PDL) cells of
teeth. Several researches are focus on the cryopreservation media and
nutrients. Platelet-rich plasma (PRP) has lots of growth factors and
does not induce immunologic responses and pathologic complications.
Therefore we considered various growth factors during the freezing,
and self serum and PRP may be positive factor in cryopreservation
process and in preserving the viability of PDLs. And this study done
to compare with various cryopreservation media in vitro and in vivo.
Materials and methods: In the cell proliferation test (MTT assay) re-
sults using a mouse cell (MC3T3-E1 cell), there was significantly high-
er cell proliferation in o-MEM with 20% PRP, FBS media than «-MEM
with 10% PRP, FBS media. In this study, beagle dog’s incisors were
cryopreserved for 3 months in the cryopreservation media with
DMEM (containing DMSO), DMEM with 20% self serum, DMEM
with 20% self serum +PRP, and DMEM with 20% FBS.

Results: As a histological result, DMEM with 20% self serum+PRP and
DMEM with 20% FBS group showed significantly less root resorption
and higher regeneration of periodontal ligament cells.

Conclusions: These results showed that PRP may be a positive factor
in cryopreservation process and preserving the viability of PDLs,
therefore cryopreservation media with PRP will be a good option for
periodontal tissue regeneration while autotransplantation procedure af-
ter long-term cryopreservation.



P-53 Real-time PCR quantification of nine periodontal
pathogens in saliva samples from periodontally
healthy Korean young adults

Hee-young Choi

Keywords: Bacterial Load, Chronic Periodontitis, Real-Time Poly-
merase Chain Reaction, Saliva, Young Adult

Objectives: The purposes of this study were to determine the prev-
alence of periodontopathic bacteria and quantify periodontal patho-
gens in saliva samples using real-time PCR assays in periodontally
healthy Korean young adults under 35 years of age.

Materials and methods: Nine major periodontal pathogens were an-
alyzed by real-time PCR in saliva from 94 periodontally healthy young
adults. Quantification of A. actinomycetemcomitans, Porphyromonas
gingivalis, Tannerella forsythia, Treponema denticola, Prevotella in-
termedia, Fusobacterium nucleatum, Campylobacter rectus, Peptost-
reptococcus anaerobius, and Eitkenella corrodens was performed by
DNA copy number measurement.

Results: F. nucleatum and E. corrodens were detected in all sub-
jects; the numbers of positive samples were 87 (92.6%), 91 (96.8%),
and 90 (95.7%) for P. gingivalis, P. anaerobius, and C. rectus, re-
spectively. Other pathogens were also detected in periodontally
healthy subjects. Analysis of DNA copy numbers revealed that the
most abundant periodontal pathogen was F. nucleatum, which was
significantly more prevalent than all other bacteria (P < 0.001), fol-
lowed by P. anaerobius, P. gingivalis, E. corrodens, C. rectus, and
T. denticola. DNA copy number of total bacteria was significantly
higher in men than in women.

Conclusions: Major periodontal pathogens were prevalent in the sa-
liva of periodontally healthy Korean young adults. Therefore, we
suggest that the development of periodontal disease should not be
overlooked in periodontally healthy young people, which can arise
due to periodontal pathogen imbalance and host susceptibility.

P-55 The effects of aging and risk factors on changes in
oral environment
Jae Mok Lee

Keywords: Aging, Risk factors, Hypertension, Diabetes, smoking
Purpose: The purpose of this study is to investigate the effects of ag-
ing and various risk factors on the oral environment and to analyze
them.

Material and Methods: A total of 800 patients were enrolled in this
study, and subjects were divided into 4 groups by age-under 55, 56-
65, 66-75, and over 76. Based on their most recent visit, a number of
crowns, bridges, implants, and the remaining natural teeth were re-
corded. Smoking habits, along with presence of diabetes and hyper-
tension, were surveyed, as risk factors were also set as a variable.
Comparisons among the groups or within the groups were performed
by independent t-test, and one-way and two-way ANOVA. Krus-
kal-Wallis test and Mann-Whitney U test were used for analysis. It
was assumed to be statistically significant when P value is below .05.
Results: Changes in the number of crowns, bridges, implants, and the
remaining natural teeth by age were statistically significant. When
we examined the effect of risk factors on the change of variables
with age, hypertension was found to affect the number of bridges.
Diabetes and smoking were found to affect the number of the re-
maining natural teeth. The other variables were not statistically sig-
nificant.

Conclusion: Aging is considered to be an important variable affecting
the change of oral environment. Among the risk factors, the presence
of smoking habit and diabetes is thought to have a great influence on
the change of the number of the remaining natural teeth.
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P-54 Effective management of acute necrotizing ulcer-
ative gingivitis
Eun-Young Kwon

Keywords: Anti-bacterial agents, Chlorhexidine, Gingivitis, Thera-
peutics

Introduction: Although the prevalence rates of acute necrotizing ul-
cerative gingivitis (ANUG) are not high, it can affect the most se-
vere periodontal condition. This report presents the case of ANUG
patient, based on which a brief treatment protocol.

Therapy plan: A 22-year-old male was referred from a local dental
clinic due to gingival bleeding and ulcerated papilla. He had no re-
markable medical history and X-ray revealed no alveolar bone loss.
The patient reported that due to stress, he could not sleep well and
had skipped meals during the last two weeks. Based on the overall
clinical and laboratory findings, the patient was diagnosed with
ANUG and sequential-phase treatment was planned.

Process and results: The blood clot was carefully removed and the
patient was prescribed systemic antibiotics with chlorhexidine as a
mouth rinse. Two days later, the bleeding and pain were resolved,
and the necrosis and ulceration of the papilla had disappeared. Su-
pragingival scaling and root planing were performed, and the pa-
tient was instructed to resume oral hygiene care. After seven days,
the appearance of the gingival outline was almost recovered. At the
1-month follow-up, the patient demonstrated good oral hygiene care.
Discussion: After diagnosis of ANUG, sequential treatment with
cessation of mechanical brushing, along with a prescription of sys-
temic antibiotics and chlorhexidine as a mouth rinse, scaling, root
planing, and supportive periodontal therapy, could be utilized.
Conclusions: In this case, proper diagnosis was followed by marked
improvement of their condition, which was achieved by simple se-
quential treatment.

P-56 Effects of adenovirus expressing bone morphoge-
netic protein-4 on different cell types of osteoblastic
differentiation

Ki-Tae Koo

Keywords: Bone morphogenetic proteins4 (BMPs4), cell proliferation, alkaline phos-
phatase (ALPase) activity, mineralization formation, regeneration of bone defects
Objectives: Bone morphogenetic proteins (BMPs) play a pivotal role in inducing un-
differentiated cells into osteoblastic cells that induce bone formation. In the present
study, we investigated the effect of gene delivery of adenovirus expressing BMP-4 on
osteoblastic differentiation of different cell types.

Materials and methods: An adenovirus expressing BMP-4 was constructed by in vivo
homologous recombination and transduced MC3T3-E1, C2C12, NHDF to induce cell
transformation. We assessed BMP-4 expression by ELISA for evaluation of gene ex-
pression activity of AdSBMP4. MTT assay was performed at 3, 7, 15days to assess
proliferation of cells that transduced with Ad5BMP4 and alkaline phosphatase activity
was measured at 3, 7, 15days to assess osteoblastic differentiation of cells. The effect
of Ad5BMP4 on mineralization was determined using alizarin red S staining after
14days.

Results: At 3days, all three different cell types that transduced with Ad5BMP4 were
observed BMP-4 expression and increased in proportion to the increase of concentra-
tion of Ad5BMP4. Up to 14days, level of BMP-4 was maintained on MC3T3-E1, but re-
markably decreased on C2C12 and NHDF compared with 7days. When transduced
with Ad5SBMP4, the cell proliferation was not inhibited on MC3T3-E1, but significantly
decreased on C2C12 compared with not transduced cells at 14days. Cell proliferation
of NHDF that transduced with 6.2 pfu/cell concentration of Ad5SBMP4 was similar to
that of not transduced NHDF, but decreased above the concentration after 7days. To
observe the osteogenic abilities of cells that transduced with AdSBMP4, we investi-
gated alkaline phosphatase (ALPase) activity and mineralization formation. ALPase
activities were significantly increased after 7days on MC3T3-E1 and C2C12 and after
14days on NHDF. Mineralization formation was observed on MC3T3-El, but the other
were not observed at 14days.

Conclusions: Present study demonstrated that gene delivery using adenovirus ex-
pressing BMP-4 facilitated osteoblastic differentiation of MC3T3-E1, C2C12, NHDF
cells. Also we confirmed the possibility of ex vivo BMP-4 gene delivery that be able to
apply to effective technique for regeneration of bone defects.



P-57 Anti-inflammatory effects of non-thermal atmo-
spheric pressure plasma on human gingival fibro-

blasts: in vitro study

Mun-young Lee
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Objectives: Although non-thermal atmospheric pressure plasma
(NTAPP) has been known to be beneficial for wound healing, den-
tal caries, root canal disinfection, tooth whitening and biofilms in
dentistry, anti-inflammatory effects of NTAPP about inflamed peri-
odontal tissue are poorly understood. The aim of this study was to
examine the anti-inflammatory effects of NTAPP on human gingival
fibroblasts (HGFs).

Materials and methods: HGF's from healthy periodontal tissue were
cultured and stimulated with lipopolysaccharides (LPS) from Por-
phyromonas gingivalis. NTAPP was irradiated to HGFs and LPS
stimulated-HGFs for 3minutes with 4 voltage and 4 flow. MTT as-
says were performed to determine the viability of the HGFs and
then ELISA was performed to confirm the expression of inflamma-
tory cytokines (IL-6, IL-1B, TNF-o, IL-8) in the HGFs.

Results: There was no significant difference in cell viability between
plasma treated and untreated group. The LPS stimulated-HGFs
showed a marked increase of IL-6, IL-8 production. When the NTAPP
was treated, the LPS stimulated-HGF's showed significantly lower
IL-6, IL-8 production. The IL-1B, TNF-a secretion were no significant-
ly difference according to the treatment of NTAPP.

Conclusions: NTAPP doesn't have cytotoxic effect to HGFs and in-
hibited IL-6 and IL-8 production in LPS stimulated-HGFs. The find-
ings suggest that NTAPP may be of therapeutic benefit against the
gingivitis and periodontitis by bacterial infection.

P-59 Minimally invasive soft tissue harvesting from hard
palate

Yoonseob Lee

Keywords: Minimally invasive preparation, Gingival recession, Trans-
plantation, Palatal

Purpose: The purpose of this study was to evaluate the change of
soft tissue volume on hard palate after minimally invasive harvesting
with surgical template.

Methods: The present study consisted of 20 donor sites where 20
de-epithelized CTG were harvested in the safety zone excluding main
branch of greater palatine artery. De-epithelized CTG was trimmed
and used for root coverage of mandibular anterior teeth area. Pa-
tients wore the removable appliance to prevent bleeding for 1 week
after the surgery until the time point of stitch out. Master casts of
each patient were made with dental stone utilizing alginate impres-
sions at baseline and 3 weeks after the surgery. An optical scanner
and computer-aided design software and an optical scanner were
used to scan and visualige the casts. The 3-week cast scans were su-
perimposed with baseline cast scans. The average surface vector and
volumetric measurements were performed. The volumetric change
was divided by the area of the projection and quantified as the dis-
placement between the surfaces. Average and standard deviation of
the volumetric change of 20 donor sites were measured.

Results: There was not any severe complication on donor sites 1
week after the surgery; slightly swollen tissue and minor bleeding
tendency during stitch out procedure were noticed. When compared
volumetric change between baseline and 3-week after the surgery,
about 80 percent of volume could be recovered 3 weeks after the sur-
gery. Almost complete epithelization on the wound was noticed.
Conclusions: The minimally invasive harvesting technique on hard
palate could be an effective method in supplying proper amount of
connective tissue to recipient site and minimizing possible trauma
and chance of bleeding.
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P-58 The relationship between the levels of periodontal
pathogens and severity of periodontitis.

Yoojin Hong

Keywords: Sampling method, Saliva, Gingival crevicular fluid, Poly-
merase chain reaction

Purpose: The aim of this study was to determine the relationship be-
tween the levels of periodontal pathogens by real-time polymerase
chain reaction (PCR) and severity of clinical periodontal parameters.
Methods: Total 87 adults were enrolled in the study and clinical as-
sessment and measurement. Periodontal probing depth (PPD),
plaque index (PI), bleeding on probing (BOP), and gingival reces-
sion (GR) were recorded at every existing natural tooth. Clinical at-
tachment level (CAL) was calculated using PPD and GR values. To-
tal 69 adults were enrolled in the study and divided into 2 groups
[Periodontally healthy group (n=34) and periodontitis group
(n=39)]. Two 5ml of unstimulated whole saliva was collected at first
and last visit vz passive drooling into sterile plastic tubes from all
participants. The samples were done the real-time PCR analysis for
11 species of oral pathogens Aggregatibacter actinomycetemcomi-tans
(Aa), Porphyromonas gingivalis (Pg), Tannerella forsythia (Tf),
Treponema denticola (Td), Prevotella intermedia (Pi), Fusobacterium
nucleatum (Fn), Parvimonas micra (Pm), Campylobacter rectus (Cr),
Eubacterium nodatum (En), Prevotella nigrescens (Pn), Eikenella
corrodens (Ec).

Results: In all pathogens, level of periodontitis group was significant-
ly higher than periodontally healthy group. Pg, Tf, En, Pn was sig-
nificantly correlated with clinical indices such as CAL and PD.
Conclusions: The search for periodontal pathogens using real-time
PCR can be used clinically. Some of the oral pathogens are correlat-
ed with the clinical periodontal parameters, so it is possible to diag-
nose periodontal disease using this.





