=IOl

(2545 - F35H5)

10848 (&) $2%5
CRESS
10A5H8 (f) #E3%i5

15:00~16: 10
9:00~10:40, 14:30~16:
9:00~ 9:40

HE22i5

0-21~27

B3I

0-01~20
0-28~31



v N ERRBHIL 0O S 2 L 2 — ZIRAEZ 3B1F B miR-146a
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[E ] BEIRG & SR S ICER S 2 AT L, S 4o
FEAT MBI BRI LTV D, F X 2 e a—FLAw
MicroRNA (miRNA) 134 ¥ 37 3 EBIHBL, Hx RiBo%
JERHIENCE S 5. miR-146ald, #5270V a2 — ZIREOFERIZBWT
TG SN T2, b MEREMIE (hPDLCs) XX LTED
IR T A0 WL R o TR, KIF%Eo HE &7
a2 — ZIREED hPDLCs 2 3B 1) % miR-146a D BI5-12 2w THEGET L 72,
[75:] $2:8 & » HUEERS 7 L 72 hPDLCs % 72 % 7V a — A4 (55
mM, 24mM) (STEFEL, 24W5R], 48§, 72WFRI oMMtk X
O RIEWEST A A A VEARZHE L7, T 72H 50 M2 T miR-146a
B & U miR-146a A3 L T\v» 5 TRAF6, IRAK1 D FEHIZ D W CTHaT
L7z0 & 512 miR-146a 8% ¥ (mimic) Z#3EA L, RIEEFA b
# A ¥R TRAF6, IRAK1 DFEHAND BT OV TG L 72,

[fs 4 - 2] w7V a— RIRET TOMBB AL A B 2% 10
o 7oh, FIEETA N A A VEARIIAEE R BINASEED bz,
% 72 [ 4 Tl miR-146a D FEBUIA H LT L, TRAF6, IRAKL ®
FEHUIAH WML 720 2 512 miR-146a % W B I 5 2 LI12 X
D JHEME A b A A ¥, TRAF6 3B X ONTRAKL A EICHA L7z
[iam] oz a—ZRETICBIT 2 e b BRI Sy 1 b
B A VIEAEOBNNE, miR-146a B OB X 5 W REME2IRIE S
5o

AMVT MY UEGHERIEE T VR 7 A DFEER
185 JE S ALK LS B 1 B BN THIIE (Treg) o
1)1

0-03

Bo Mk

F—U— F o BERIE, BBk, EBRGKE %, RIETER, HIEET
killlieh

[H RG] BEPR IR B O IR AT 2 B S ¢ 2 KA ) 22 WFT
B oo WA, BEMBRORIERICE T S Treg DB IEH S TH
O, FERIEVERE R E OMEAIVRIREN D, F I TARBGIE, A ML
T hU MY (STZ) 1S &Y s % 58 Lz~ 7 20w A B
1} % Treg DEREZ #RF L 720

[#1FF - J5E] 11385 C57BL/6] MMk~ ™7 A % AREIZ 530 TR T oML
iiofz RREORE (CH), LFEHMICHALESRT2H (P
), STZ%¥55 5% (D#), STZ%#5 LPHLFAKIHEET S
T (PDEE) . <7 ADOBERIEDOMA. % STZI% 5% 2 BB ICFHB L, &
SRR LRGBS IE Z AT o 720 LBA BN FLRLE 9 12
SR L, RN 00 10 A B AR TR, A L R AT
To7ze EHIT, KWL & WEMERF DY v BRTT7a—4% 4 + X b
V) — AT 24T o 720

[ R] B eEmaT o5, sl s S, BV/TVEB XU BMD25PH#
&I L CPDBECI A o 720 BRI B VT, Foxp3 D fsT
FEBEACH L WARPDETHINLTH Y, IL1I7TAEPEH XY $PD
BECRBITEL TV, 512, 7a—H A4 b A M) —fRAT O 5
KA I & B ARLRLIZ B3V T Treg (CD4+/CD25+/Foxp3+) i3,
CHEEHRTPHEPDIFCTHEICE 2 o720 MAT, Treg & b bk
1) 72 R 55 A3 S & LT W B CD4+/CD25-/Foxp3+ K 5 AS A A ifit
PDEECTHIIN L TW 720 HJEHMLERIC 51 2 S a0t Tid, CD25+/
Foxp3+MIfaASPRED A THIM L TH Y, —J5 CD25-/Foxp3+ Mifiix
PD B CHUNME R % 52 72,

[a] AWFgeid, EBRUEEREET VY 2B WT, STZH#5.12
X0 L MREIRTE DS Treg 2 009 - PRABAOICIRGS S &, ke
B OREEDREMRD I & R OBEIC S35 WHEME 2 R L7z,
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HANEALEEY 13 Ca9-22/fa > COX2, TNF-aj¢Bl%
EtES %

0-02

NS

*—17—F : AGEs, #JithkA57 1 2—%—, COX2, TNF-
[By] #ARLEY (AGEs) &, WIBEREOAMKNTERL,
RREIHEZF I SR TERDOLIDE LTHHE SN TV 5, SEITHI%
T, 2HUBEIRBE O WA B P O AGEsIREE L, JERERIG &R
ZEHBRLTEWIEIRENT VS, LALLM, MR & #E
WEOEIAL & DR ZRT M 2 = X 2220w T, TEANE
W%, T2 THHALIE, ML HAHEBINEICHE TIN5 AGEsH
WA ERICEH L, $EtEA T 1 — 2 — 7 —RBUCRE R L
A, BHRREEREOWEFEERLET SR TERD 1D TR W
LEZ, AR ERIL .

(Bt & 0F73] Ca9-2251d 2 60mm dish (2 4.0 x 10'cells/cm? D%
BECHERE L, AGEs (100ug/ml) #MI, BSA (100ug/ml) @& 72
1EIEAIN (control) N CIRAT2HEMF#E L7z Z D%, MlleZ WXL,
HrTNELTHW. %% Y 7LD COX2, TNF-o0 =568 %
real-time PCR{%:, % ¥ 737 %38l % western blotting # Cii~<7z,
[#5R] Brae48WeMItL, AGEs#VNEEE, BSAGMEE - 2> bu—
BELIIE L C, COX2& TNF-aDEETBLOY VN7 BLOA
ZEIATRD Sz,

[#%5] AGEs (3 Ca9-22#1lf1 COX2 J U TNF-o D53 2 By & & %
LT, RIEMAT 4 T—F — OB ZARHET A REMEAURIE S L
720

0-04 Experimental periodontitis may contribute to the
progression of tubular pathology in a diabetic ne-
phropathy model of KK-AY mice

Ahmed Ali Mohammed Hussein Al Kafee

Keywords: Diabetic Nephropathy, Periodontal Disease, KK-AY Mice
Background: Previous studies have suggested an association between
diabetic nephropathy (DN) and periodontal disease (PD), although
the precise underlying mechanism is still unclear. Here, we focused
on the tubular pathology which might be potentially influenced by
PD.

Methods: Thirteen-week-old male C57BL/6 and KK-Ay mice were
randomly divided into groups with or without experimental periodon-
titis induced by 6-0 silk ligation around the maxillary second teeth
for 3 weeks. Urinary tubular injury markers were determined. Tu-
bular fibrosis and inflammatory cell infiltration were assessed using
Masson’s Trichrome stain and immunofluorescent stain for CD68.
Inflammatory and fibrotic gene expressions in tubular fractions were
measured by real-time PCR. Additionally, RNA sequencing was con-
ducted to explore PD-associated factors in the tubules of DN mice.
Results: The urinary Lipocalin2-creatinine ratio in KK-Ay mice was
significantly elevated by experimental periodontitis. The area and
The number of CD68 positive cells in the tubules was significantly
increased in KK-A ¥ mice with ligation compared to those without
ligature. Tubular gene expressions related to fibrosis and inflamma-
tion, such as Fibronectinl, Tnfe, IL-1B, and Mcp-1, were significantly
upregulated in KK-A ¥ mice with ligature compared to those without
ligature. RN A-sequence analysis revealed that the ion transport-re-
lated pathway was significantly altered in KK-A ¥ mice by experi-
mental periodontitis.

Conclusion: Experimental periodontitis may contribute to the pro-
gression of not only mesangial pathology but also tubular pathology
in DN.
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F—177— F : NAFLD, NASH, Periodontal medicine

Wikl FET7 v T — VRN RE (NAFLD) 04T L JE %o
BLEIZ BT, EF VB % H O 75 TR 2R X B IR o1
ERRET LHENLE—FT, FET VI VREDTEFE (NASH)
DEEE bbb LR LIciEIFEDOTHRON TS, €T
Fxd, b HNASHEFVEOHT, FIHICNASHZ 23 %
STAM~ 7 AZEBIEH R EZ R T 2 2 LI X 2 FRE~OLE
R L7zo

[J7:] HECHEPER L2 STAM~ 7 X (HEtk, 638#h) o LM
2EIHRIC6-08 R & A g L C B £ 2 5 L, 4 MM %ISHRE
XL 720 BPBE O#AEIL % Masson Trichrome #efh, JoAEMINaE 4 %
CD68 D He e Gt 12 TR L 720 NFI T O SAE - MRIATRH - Sk
LR R T3 B % qPCRIETRER Lz, T2 o fFhEE~ —
H—% e L7z,

[#] #5212 & 5 STAM ~ 7 2 OARE R MAEE~ OB S h iz
o7z FEEMETIE, WFIRE R - AREILAIERFHEE L D DA EICHM
T o 7lzo AL E L OV CD68 B EMIa 1L, FeREEBIR L
THESBECHIRIZHIIML T /ze #54KEETI, I Srebple, Acc, Fasn,
Tnfo, Mcp-1, Fnl, Collal, Col3al ® mRNA F&BIA IEE25HE & Moz
LCHBICTUHE L 720 F72, M MFOMAEALT, ChE, #3227 H—
WV, MU TR FIRERIFREREL D SABICEA LT,
[K5am] iR 22X NASH OB ICF 592 S L AURIE SN, NASH
HNZ B L oG OG % JEEENZEA O b T 2R o
720

Fusobacterium nucleatum W DML ME N AHIRE
R (A A E e g2t

0-07

e

F—TJ—FN:7YNZFYT LA X7 LT LA PCI2HINE, T
NA <=, HHE/NE

[H] 7oAt <=9 (AD) RSN ETEREERETH D,
HH A% 72 TR AEDRI70% % 5 5o IL4E,  ohJE 5
MWD 5 257 53fRE#R LPS 25 AD OfEfiN T- & i S Cw 2 2%
WELEZOHMR AN ZARZIDOWTARL EZHHE v, KR T
&, Fusobacterium nucleatum (F. nucleatum) 755 il L 7= HMila sk
JE/NE, Heat-killed F. nucleatum %5 L, PN EEZE LM
NN 7 F WIS h 2 B e a L7z,

[BrarE J5i] 5 v bR ko PC12AIIC % L, ExoBacteria
OMYV Isolation Kit{Z THlith L7z F. nucleatum ¥ OMNEAME/ L £
7213280C 1HF CTHULHE L 72 F. nucleatum % Hil##, Neuron growth
factor |2 & 2 7MLAFEIRG 12 BT 2 Ml RER ML o 7 F v oAb
WCHRHT L 72. Western blotting #:12 & ) fifEHINE O TR B 3 b
% cAMP response element binding protein (CREB) % MAPK ® %
VR REH A, WORRIER I X W RO REEE 21T o 12,
[#E45] PC12MIMEICBWT, F. nucleatum MK OISR NI, i
o, MLREs L O, fi#kab~— % —Th % CREB, MAPK
Dy X7 SEBUEEE RIT LT,

[#£%2] F. nucleatum W% 58 X OHIBLAMENEIE, FiksHEk o E
WYL, AD OfabER - Th B REVEDSRIE S 7z,
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B2 ¥ b 2 1 A P450 & Bl L, n-3%R MR
il = R AR & I %

0-06

Kilisg %)y

F—T—F EBRWREEZET L, VE NI 2, n3RMENEE
[Br] 8EZEIET v a3 — VIR EEREE T2 FRED
HECE S5, AWZETIE, ~ 7 AFEBRIEE LT T VIFEO - 5
VAT T b= AN X OG0, B AN O R
FIEH AR 3 XT3, A R AL ST C O J9E I
RSB LT TR R L7z,

(Mt & D]~ A REFBEP % 14 H B LTl R E S
Btk A B L, RNA-seq T 5 L OV € 8 3 7 2T 217 5 720
F 72, NFMIaRk HepG2 # TNF-o il FChiz L, IRWIERCE s
12 X % 9 B8 AR T3 BIN D E % qPCRIC THRMT L 720

[55] B 2 SERE D HFIK T, RNA-seq AT O&EH:, n-3 IR IiEE
T 5 eicosapentaenoic acid (EPA) & docosahexaenoic acid (DHA)
DIFRF AL %) Cypdal2a/b DFEBUKT, 1) ¥ F I 7 2RI O
%, EPA & DHA 25K ¥ 24k L 7z epoxyeicosatetraenoic acid (EpETE)
& epoxydocosapentaenoic acid (EpDPA) @K% f# A < %
dihydroxyeicosatetraenoic acid (diHETE) & dihydroxydocosapen-
taenoic acid (diHDoPE) DA% & A& % 572, HepG2I1ZB1F %
1718 EpETE B £ I'1718-diHETE &N, TNF-o# 8D TNF-a %
B RS2 ARSI L 7

[iam] o 2 13Tl 0 CYP BHSE % 4 L Cn-3 RIRHIEE O =K % 21t
REREACH 2 PO L, BUSIEPERRIA BRI 0 PE A= % I 3 2 W] BePEAS
MRz,

B E IR RAE & 5| Z ke & LBk REREE % & /-
Ty RAETFT IR T

0-08

ES1I

Fov— kL RN, Joi

[Br] sEESESEREZTIZRI L, SHIFICEEERITT S
ERHBNTW D, RIFFETIE, #ERET VY XA HWT, H#HE
ROMPIIAED & OFRAERE I T B2 FMiT 22 L 2 HWE L
72

[J5i5:] C57BL/6] %7 ADHE MR &Mk T 5 2 & THif%E
FUVERERL, BRLAVWS Y A2 /L Lz, #E#%3TPHB X
USPHEET, <A 270 CT I THtE I % 5 L 720 Barnes ik
BREBRIC & 0 22 RRAERE 2 BEI L, WIS BIF A I 2 us ) T o
B L OBARHIREHTE & S MR AL 22 I R AT L 720

(] BT TV~ AT, B3I B L U5 TR T Txt
TEBE & i U A 35 2 A W5 5880 & I 7ze 570 A o s JE 4%
EFN YT AT, Barnes KERERIC X 0 22 BB TE O 2K
THAHLNCE o7z, EHIC, WRKET VY AOMWETIE, 37
O 7 ) 7 HOAE RN L AR AE O E LW ATRD S,
NN D RAE DI J AR S 7z,

Gisam] ABFZRIC & b, BERET L= Y Z2H W THEMT IS X
OFBAIBEREBE ED D | SR EINL T LW S Nk o 7. BEZICE
LWMND I 7 a7 ) 7R & AR O As, SRR REREE S
FHF B RRMEAVRIE S N7z, SO ORI, HEEA S RIE
FTHEERRT 2720120, ZOTHEBENRETH L I L2 Ef
FA5LDOTH %,
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F—7—F FEERWHE %, BEER, Atrogin-l, MuRF

[HR] sl 9 SAARBERE DK T I S RICHIE L 7 5> TV 525,
TSR KA S35 2 812k o TT LA VDL 5 DR
522 % 5 T, IEAEDONIZED O W Bl ORI SIEMES 1 b
w%yﬁﬁﬁbfﬁh,&ﬁﬁ#4bﬁ4>@ﬁ@%@%r 1Y
LTCWwb, SOZ ENDEMRIC L BRI 72 e i Tl (3B )s
HBHEEZOLNDLDDORIZHEII RV 22T, K7 fti%ﬁ-‘f‘%
Mgk LA S &7 BRI ROSE R Td 2 WEIER 128 K39 %
2DV TT L 720

[ & J71:] 8838 C57BL6 Mt~ ™7 2 0 &34 M4 — FI s 1M 5k
L 7-EBEEE (n=8) LIEKESEAIREE (n=3) ZEBICM L7z, &tk
25 4B LG, W OB 2 PRI L 72, FE IR A 2 e
CT & I\ C oAl OWIFERE 2 Big L, 55 FIohE PH o il w4 %
SERIISHNT L7ze F 72 HE Hetls 2 47 i FIHLER O B O A2 5 % 8152
L7z AMBEIEIZHE Jett, MY 71— A5t h SRS I Bigg L
7o FEMIBERERGIE & » 78 7 BhhiH UG Zeii B (= 7 Cd % Atrogin-1,
MuRF OHithZ iz 2 A% v 70y 54 Y ZICX DFFli Lz &
RTCOF—=FIFPHESEM & LTE, 7— 7Ol thg i
Lp<00504, HiEEd ) & Liz. AWFRIZEH RSB ERE
MEBEHEZOKRR K5 22028) Z/CHEML 7.

[f 5 & £ 82] HEFIRMEERIC XD S DU AR & ALk LRk Al
WEASHEAT LT 720 TR A 1 7 M 0 KA % 32, Atrogin-1
MuRF OFBATTHE L7z =7 AT R E T IVICE W THE %
VEBENE R O ZEME BT %) A7 HT-Tdh W REMEAVRIE S Lz,

011 A7 x4 N3 & Hippo KA % I 72 L1
@ - bRz S K Bk — Porphyromonas gingivalis 335
FROBNLE Z DB
s HEME
¥ —1—F : P. gingivalis, TIERERHE, R

FLAE, BRI SN Porphyromonas gingivalis (Pg) A3 RS 1%
FEDOFAE - HIRIZHG T2 VWL NERYDODOH LA, Poldfi
AR TH 2 720, AT & BRI o M B EAT 13 K 3T B
bo 2T, 3RIEMin vitroEF NV TH HIEHA 7 204 FONEL
DEERIRE L 2 Z LICHEHL, A7 204 FEEROWER L OTIE
i AR & Pe o 3LR R O 2 Hig L 7zo IRERSE 23
AR SAS, HSC-2, HSC-3, HSCA % HWTA7 20 f FEEZ{T-
720 TORESASHINEABRE A7 204 FEENEOLN LD o7
B3, FEIHITE > 7 F v T % Hippo I3 2 FAEHINIZ L 0 37X T
OHMIRETLEEN R A7 2 f FREIRRO bz, F72, FiERA
BHIZPg @MU, 3HBRICHSINE 2810 C Pe 0 AAE 2 MR L 724
£, SAS, HSC-2, HSCAMNLIZB VT PeD AN R S, LI
ﬁq:l“& H & Pe o LEEAEARETH 5 T L AR Sz, JhkiaE

2 & B O RO BICOWT, A7 8 FRE, &
I*I/ZT'LSKMAPK p38 DY) Yk, FEMES A M A A Y IL-1o & IL-8

WKOWTHRE Lz ZOME, 27204 FIKE~NOEEIED SN
o 72205, p38DIEMEAL B N IL-1ov & IL-8 D FHLITHE TR D S,
INSOFEBUL p3B EANC X Y Jlil S iz T/, HEERRMAROM
W #f#HT 57— % T& % The Cancer Microbiome AtlasiZ X 2 f##r %
Tofb s, HEERVEEMHIRBARICE VTS Pg & IL-lo, IL-8
K Op38 ) YL & DM ASTED Hize LLEDORERELN S, REBR
13 Pg & IR T KM 0 JLRE 28 A5 RECTH D, F2BIRICB T
L PgDR B W 52 s, RN TUER - BB HE-Pe i H
VERITICH R & 7 5 T L AR SNz,
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P.gingivalis &G E 7N < 7 212 BT BHIL-6 T 74K
HUR OB IR 55 ITO W T
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TR

By

F—7— F  EZEWEFE KTV A, Porphyromonas gingivalis,
IL-6

[HR] sE R RO A L ) B2 L LA TH 5o
BRI RO OB & B, BRHEROMEICIE, TL6Z 1Tt L L
TRIEMET A N A VAR b o Tw b, MY v~ T OEHEE s
L CHLIL-6 ZBRPURDMEH ST 525, Z O3EH| i A3k fH 2%
DOMEATHIH T 5 L OWMEND B, T 2 TARMIE T P.gingivalis
(P.g) OEFELIRFIEK T TDH % gingipain O B i LD EE L 1
A%~ AEF MBI BPUIL-6 Z AP D5 WXL ER) 12D
THGET L7z,

[F1RE & 78] i) 9 B 93 % @ gingipain 12 5%F 3 2 & I SO 1
% ELISAECTHIE L, PISA L DM MG L7z. 6o~ >
Z (C57BL/6) OEEEFMH2MMAICTY 2~ ¥ F ~ b Arg-gingipain
(Rgp) ZMEWERICRE L 72, TOHROMERNIC3H B &I12Pg (10
CFU/50ul, 1% 7 VAR F bl u— AERICEE) 2% 4L, FEH
I & 33 HICHIL-6 Z A ARPufk (MR16-1 HiaHREE) %0, 2. 10, 20,
200ug/mouse & %% & 9, FTNEIEMENPEE- L7z, 6:HM %I LY
FIBR RSl & L0 2 PRECL, Al I L OV O RFili & A4 b A A
> #ll%€ % LEGENDplex T1T - 72

[ & %42 WiJE 45835 O PISA & Rgp (23§ % ML i Ho A 12 1318
DHMABBRD SN THETOPgBRADADEEELET IV X
LILE LT, Al L7z Rgp S L7z Pg Tl B IR o B o
ROHNTz, T ¥ b —)VEE L T P.gETIL3A BB IR
AEIML, P.g-PUIL-6 ZZARFUARRE CIEBAE BRI 2 >~ b U-—)l/f%é
ERLVANNVE o7z F2HIL-6 Z R RBURTE T IR UL 3R
SN holze Db b Rep AHEROBHEIZHHLS L TWwb 2 <‘:7J‘

RSNz,
0-12 NEWi AR — A - 4 % VBAROFSA F 7 4 )V 25 R
BN 5T
F—T—F A F VR, BN F T 4V %R, B

[HW] A A itk (ILs) 13Bk4 2B - B84 4 ¥ & B4 il TR
DIFETHDB, AT THHA) VEBRAF U THLY T VBHh O
& N5 CAGE X EWHINIEE A 45 E T5ILTH S, LarL, 7
T VBRICHIR T B Mg B S s SN TB DA 4 L IC X BiE
DLHETH Do AT, 7F VBICRDBEA F+ 5k %
THIEEHWE L7,

(PR J53:] B A 54k & U CHITIRE R AT i 2 & F 2 IR
ERINL7z, BRI (TEXIA V- 425 VB 97) V-

FULA V) =V La) vagfelkl1ITRAL, 3V
V- WRIAMRIL 2 VR L 720 S IRIABRIL o 8 8% 5 AIE  (Porphyro-
monas gingivalis ATCC33277Hk) \Zx3 % PU ahH % /s E Lk
WEE (MIC) & h/IMEIWEEE (MBC) Ol CRHMIi L7z X HICP.
gingivalis AN A F 7 4 )V AP OMIHE 3 5 BB A H: % live/dead
et (TR L 720 BRI HARIC B WV T b AR OMGE Z T\, TLAL
DHEMRYEZEMER L7z, ik E LT, CAGEIZBWT b ABOMGER
fio720

[ & £ 28] SHO MR IL &30 b &0 E AR 03 2 H
#FA 4L, MIC - MBCIZCAGE L ARRELT Th - 720 I/ —
WVERILIZCAGE D 1/100i#EE CEH L, D THEWITHAI R % 29O
oo T2, WTNORRIEEIL & 354 F 7 4 v AR K3 2 B
BZ2IRL, $i2Y ) — VRILIZCAGE & I L THEIZE WIS A
74 NVIREEET D EARENT IRITEREAR T, #IRTiEE
IL O 1005 LA EOWREETHINA F 7 4 W AFRDRD b, L LI X
2RO RBRATE R S N izo

[tiam] MBIV TL 3 8 s LA 1 V23 2 B oD T WL - PN A o
TANVLREEAL, HREEREMSE LR #o.



KHERE 7 v ALY 7 ¥ 3 V8% I 72 0 SR T L
W3 B REIIONT
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F—7 =7 94bT 7 IV, Porphyromonas gingivalis, Prevotel-
la intermedia, Fusobacterium nucleatum, Aggregatibacter actinomy-
cetemcomitans, WiJHIE, T 4 A 79k, ATP Assay

[H] 7916y 7~ 3 V8 Ag(NHy)oF (454 K%, SDF) & Por-
phyromonas gingivalis (P.g) 2% L CHUHMED S A 2 EA7RIBE N
72A%, B EGIE 1S L TR 2 R Tun v, RIFJETIE
A EAE L6 L C SDF 2582 & /R § 0 4 L 720

[FEB L O3] GAM 74 3 VI THERRE 8 L 72 Prevotella inter-
media ATCC25611 (P.i), Fusobacterium nucleatum ATCC25586
(F.n), Aggregatibacter actinomycetemcomitans ATCC29522 (A.a)
TR % 2205 GAM JE RSN Bk f%, AR SDF %4 T L 72 084K %
HL, T4 AZEHEICIZBEFHIEMNOGFN AT 572, 561
BacTiter-Glo™ % H\» T ATP 3¢t % FHll L 72,

(W& EGR] 74 A7 Wil S AL Pd 2 10% SDF, ot 1
% SDF, A.a : 1% SDF £ T S /2. P.ild1%, 0.1% SDF, F.n &
A.al301% SDF THAKO P 3 5 7 iE A % #8072, BacTiter-
Glo™ % H\ 72 FERCTlX P.i:0.01% SDF, F.2:0.01% SDF, A.2:0.001%
FCATPREEA % HE Lz RUFFETIIMKIRESDF A P.i, Fn, Aa
W2 LTI D D % Z LAVRIE S Nz, WHEIZ X o Th T h k)
HEU72DI, HOMEDRWIZELLDEEEZ OGNS,

[#:55] P.g & v LAKHEIED SDF Ao LIUHMEZ /R L7720,
WiJE6# T SDF 2 IG5 2 M= SNz,

Wik 7 — 2 W Porphyromonas gingivalis % ¥t
FTHHHA 2 7o~ bEEO
i BT

¥ —1— N : Porphyromonas gingivalis, 1 X5/ 7 0~ MEE, HA
wFETI—2

[H] Porphyoromonas gingivalis (Pg) 3% OHEENTZ2HT 5
AT, BRI OTE - #ATICRG-LCTWvWb, ABIRO HIE, FHi#l
An/770< PEBEICLS THWZE T 7T — 27T oPgaBiiL, v
7NV% 4 LPCR#: (RT-PCR) LT 2L TH5b,
[#EF & D] 125 % okles (BF#H 534, hEwmEHRT24) 10t
LC, BRI 21T 5 70 EWIB ORI BVEERYT v b s
WG T 7T — 7 2L Y TV E L SO% Y TNEHFHA &
Jruaw MEER ETHRIRSE, RllEh/ Ny FE2EHY) -5 —T0
MOESDAr =V TAaATALL e TORAATHY TIVE A LAPCREE
(RT-PCR) 12X hillsg L7 Pgkh& kL 72,

[ 3] HiBiA 47 7o~ MEEICE % 237 & RT-PCR CllE L 72
PgB L OMICIIABERIEOMEBEDO N T2, T VER
7L D3 (0, 025-25, 25-5) X720 P & #E M cf
& ADIZe RT-PCR, 44/ 70~ MEEICX S Pgobtig, &
JE 1 77%, FREREE 1 98%, FmPEMyrhER 1 94%, REPERYHER 1 89%, 4%
H—FEFE 0% TH o7z HEHREZY YT VORITIIMEHHELD
LAMICE L, RT-PCRTHABTH -7, /2, AaT7L7TH—-F
TRy MRSKRP Y ZHNT I v F AL D LANVIIEERERIE
DB RD b7z —Jf, AT OWEIRSWI BT 24 HMHE%FF
fli§ 572012, ROCHN 2T 2 A, AUCHHIZ073TH o720
[563] RRFZEORER LD, FiHlA L2 70~ MEBIEABT 77—
7O Pg & PERICHINTE 5 2 LAVRIBS N7z,
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AV NI T2 7)) =Y HASF BT LR L —
F =12 X BRI AL O N + 7 4L 4
EALPYES
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NN

F—TJ—=F:1aPDT, A Y F¥ 7= 7)) =2, NAFT4)VA, Por-

phyromonas gingivalis, Streptococcus gordonii

[Hr] &2, BEZHEWEE LTS Y FY 7207 = v R2HA
L7cF 2 ki L8R L — 4 — (810nm) % FH 7= Buid Jeii o 4
(aPDT) OFExZEZEL, 4hl, RiENESMEO—>Tdh 5 Strep-
tococcus gordonii (VLFS. g) & WJEIEEHM® O —>TdH % Porphy-
romonas gingivalis (LLFP. g) D2WHBENA F 7 4 VAT TH
WA 2 R L 727205 2479 o

(] ARy v PABEEF L E LT, N7 V2 EICF
B & dng, PEAR L —+%— (LIGHTSURGE SQUARE, # % ##)
DOWEr (¥ — 2 H7707W, duty cycle 50%, KIS 600 4T = &
WZ108R1E) 238X D lem EJ5d O Hi— WA N A 4+ 7 4 v 202xF
L1y, BENAT T4 VAR LTI T 72, R, BRA
MEAT > 72 W& FEREF M HRAE L 72, K5 % 37C, BRGIREEICT
FAgL, au=—7n7 v MCEBAEWBNE 2T, WMAELEHEHL
Too BRI v MMEEFEFVE LT, B BHAENA T T4V LE
EBCHAET IV GmmdFHE) 2967 V7 L— D LIZOHE,
BWAET IV XD lem 177, €—27 11J720W, =7 —7a—i# (20L/
min) FIZZHE LHEIKEE 21T 5 720 BERIGRE AR 7 v b NERE &
[FARIZAT 5 720

[#H] 2> bo—v#t e aPDTHOAERBORKEIT-728 25, B
JART y FHBSE TV, WERS v MIHBRETVICBWT, Pog
HNA T T4V, S.gH—NAFTT4IVA, BHEN LT 4L
12, 90%LL EOARBOE B % #D72,

[(F8] SREOEFENFEICE D, g7 4 V2 5D S EREOHE
BWETEWEAENA F T ANV AIBWTY, PEERL - =L f VY
7=y 7 = v AF I RT &R 72 aPDT OF R EDHER S iz,

0-16 HEFEVE R A RRAEIEE O 2 7 = X 2 SRWIIETE

Sl et

F—7— F : FEEEMER AR, TGM2, BGN

[HAY] etk iERiiE (IGF : Idiopathic gingival fibromatosis)
X, WO %, RENERO WIS TH Y, KD HEE
TERVHRNEZ S L 2RBTH D, AT, JLEKFRHE
BRI 2 22 L2240 IGFEEB L 140 E K EE (PD)
2 AR ARHESEMIE (HGF) % W TIGF D X 4 = X A % fifH
THZELERHME L,

[FHR & 7] ARWFZEC [ O 5 7z U s & B A RGHESE H G % 6
L7z URERFMEZR R AKRE ; E2015-0001) o RNA-seq 2 & - C,
IGF 8 X O'PD BHE I3k D HGF I 5819 2 AR 1T % M5 1247 -
72o B S N72HKER % real-time PCR B X U Western blotting {12 & - T
PR L 720 XSS H LRG0 BBIEICE L CRENCHR 2,
[#R] RNA-seq TGO#HT % 17 - 744 &, IGF Bk HGF Ti&, PD
H3E HGF & ik L T extracellular matrix BHE (R T 0O Z 8 23% < 32
W oMM, ZOHT, PDHKRHGE & ik L CTIGF R HGF T L
BB LTWDEFTF VAT VT I F—+¥2 (TGM2 : Transglu-
taminase2) 27 H L 7z. Real-time PCR B & UF Western blotting {2
& 5 TIGF K ® HGF Tl TCGM2 DFEBATMRNA LNV B LY ~
NPV NVTHBIZRA LTS 2 E 2R L. S 5IZIGF ik
HGF T PDH¥HGF LKL T, 705470 hvD—D2ThbH
NA 77 v (BGN : Biglycan) 25 EIC EH L TW5 2 LA%fERR S
Nz TGM2OY a2 Y ¥F ¥ 7 2 E0H%E5 T, BGNOEH %
BETFLRNVBIOSY V7B LNV TR SE 72,

[#%:] IGF 3% T3 TGM2 088175, BGNIEBUTHEIC G- L C
W5 EDIRIEES N,



A7 LA AT v OFF) G HIEIAE BT B 5

il R

F—T—F:AZLaRFr, FEHIFAGEEIE, Sost™/ "< A
[T550] SEHIBIMES AT 5 (MRON]) 1%, FWRIUNHIZE 2z & DIk
BT HEIER T, BRI R IIE A /1 = X 2 EAHTH %25,
Wi OB E A MRON] 564, ROMEICHD S L3 28D
% %o Sclerostin 13 H T HAPH] & FWIEDTEH % #H, SHIlwA
FAHWT 2 FHE Y 87 T D, AWFFETIE, MRONJFEHEIC
B} % Sclerostin FlF D& #E 2 MEE3 % 2 L # HIY & LT, Sclerostin
KA (Sost™' ") =7 A% HWT, UWTFOEEIT-72,

[J7#:] MRONJ %, Wild type (WT), Sost™’~~ 7 A2 Bisphospho-
nate (BP) 5 ICHIARMEMALEZA L, WkizlT) 2 & THIE
K720 WI~w AE720E, Sost™/ "~ ACBP##% 55 58, RO
Sost™/ == AZBPIH G RO 3M 2 38 L7z HHRB OB B EE
UCT CIHT L, ST & » 8 7 B O 5B % s dett TR L 720
ONJ Z&HE 2 i ) OB TERGEIE DS MR L T 2 L DD DH 5720,
Sclerostin OFINLEEREIC G- 2 B89 %, Sost™/~~ 7 A H1 3K A FAE
Il (GF) 2T L7z, 72, WT = Ak Sost™' "= A
DR R P DTG & AR IR L 7

[ 5] BP Y-t 5 435 B4t € 7V T, Sost™ "BEIIWTHE L 1
L, @O CEEE & SRR S 87 O m W IEBLAW
FEN, MRONJZHE XD % h o 720 Sclerostin 7RI & V) GF o
REZ 3 L 720 SIS B 2 A ORI EEIEWT <7 A & g L
TSost™' "= ATIXILHE L 720

[£42] Sost™/~~ 7 ZDWHE DI E KA, ONJ &4 % #iii
LFDmmBE N5, 72, Sost™/ =< A DGF O£ aEIEE &,
B RARE D ONT FHEMHNIC G Lz 2 £ X 5.

PR 9802 & 2 Sl i 2 5 1 & RS 5 i SRR
Ok
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L S

F—7— FREEA, BREE 2T, A, AEEIL

[EA] ok R AU AR AL 3 2 B SRR (i M % (i L, ok
FOYET) ¥ ZFRWE R L 2T oEEH > Twb, Ll
BHS, FHEOBEICOWTIEAHLZ HAIZ L ERINTW S, Aif
ZE TR OB S R e OBk ZH LT 52 L2 HIE L
72

(g & Jri] B mi BRI 2 A%3% 3 5 CX3CRI-EGFP < 77 A & Bl il
Wi % K533 5 TRAP-tdTomato ¥ %7 A % 21 &b, CX3CR1-EGFP/
TRAP-tdTomato~ ™7 A Z L L7z, [~ A0 HHi 2 8RIL, W
BHERE L 72 10BE B AT L S Uy v S BBH 2475 720
BHHZ1IBLO3, JIZBWT, LYELY by ARGz 70—%
A MA MY —ICTHENT R L EHIC, F~Y A0 EHAME FHIC
S5O0MRAMET I LICL D, WEMMBBIEAFE L 72, #ETHE
RS RRY L, MEGERALRICT A b — NSRS 21T >
72

[ e 8] BHBMKZlI HOL Y YL Y b= Z0FHICIE N
F =<7 ADH & [FFELE O EGFP B tEMife 2580 S, s 2 5
DAL LTV 7ze R 2 5~ 2 015w #LEL 2 EGFP Byt
e B X O tdTomato bt %2 320, WHILOSAIE KF—<7 2D
R & FIRRETH o720 X 51T, [~ 7 2 DFE R4S o B JE #L
MIZBWTIE, JERRIE X, KEEREBRIZZ < @ tdTomato Byl
N2 4afE LTz BHiBHI%3, HIZBW T, 1y A Eko
BEECTH o720 TNOORRLD, BBRBICHEAES 5 Bl i BEH
i SR S, FHIRAR T TR MIla~ & b5 2 L AUR
[ 33 (DA
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i H

1&lF

F—7—F #EE, RANKL, Cxcls, WIEHHKE

[E RG] ki e DI ZE IR T A 38 W Tl Bk BRI <2 4 3R 7 & oo [
HERAMNLIC K3 2 RANKL 23R4 Ml 2 7535 L, skl 45wl 2 it
T5, LA L%&DS, RANKLIEHH BRI OFEHNIC D W TIEAH
Thbo, WAIZINE TITY 7 ZAHRBREED SRR SRARBAH L 2 H
BEL, ¥ ¥ 7 VEVRNA-seq T2 ENE3 5 LI XD, HRAREH
DL KMER IR LT & 720 AWFZETIE AR 0 RANKL J63H 25 5%
MMz FEST A2 E2AME L.

(Bt & i8] 8mMsEET < v 2 /el R 35S H ki 12 504854 %
THREMSET 2 Z LX) HEARME A B E L, Ry A0 55
BRI B, WAZRELLBIS, Fkzikdl, BELIEZT)
LIk, AL S EOMBERE BEEL, vk
RNA-seq fl##T & F2hiti U720 fHARAEEE 2 AT o TV 2 WAl & %) R &
LC, MifakEk % ki35 & & 12, H0tin situ hybridyzation |2 &
D BARTFEBL & MR 00 ITHGET L7,

(MR EEE] ¥ v 7 1)V RNA-seq T ORERE, HIHEIZBWTIE
HFHREROEAEARMNT 5 & & B2, Ce3erl ik~ 2 07 7 — I H9R
DU, AcpS Bt MIATEM L Tz Z ORISR 1 2 B
FRRE —F L. F72, AR TOARBIT 2 MR ER &
LT, Crel5BptEfilaz R L, FAMIIZRANKL % 32— K52 Tufsf
11 %FEBLL T 7zo MRS R TR 1 8 P9 B KT @ aSMA itk
PEHLAE TP ICHEAE L Tnize DLEDKE X Y, Crel5 i myofibro-
blast A7 & 4124 B 109 7 RANKL S8 B 3R MR TH 5 & & AR
Sz

Role of AOX1 on RXR Signaling Leads to Inhibition
of Osteogenesis in hPDLMSCs

0-20

i

F—U— F dBURHCRMBEREME, TArTe P32y —¥,
HIEH

Alveolar bone loss resulting from periodontal disease ultimately
leads to tooth loss. Periodontal ligament mesenchymal stem cells
(PDLMSCs) serve as the tissue-specific cells responsible for main-
taining and repairing the periodontal ligament, cementum, and alve-
olar bone. In this study, we explored the role of aldehyde oxidase 1
(AOX1) in regulating the osteo-induction of human periodontal lig-
ament stem cells (hPDLMSCs). hPDLMSCs were isolated from
clinically healthy donors, and AOX1 expression was assessed by
comparing inducted and non-inducted hPDLMSCs. Remarkably, we
observed a significant upregulation of AOX1 expression during os-
teo-induction, while AOX1 silencing resulted in the enhanced osteo-
genic potential of hPDLMSCs. Subsequent experiments and analysis
unveiled the involvement of retinoid X receptor (RXR) signaling in
the inhibition of osteogenesis in hPDLMSCs. Ligands targeting the
RXR receptor mirrored the effects of AOX1 on osteogenesis, as evi-
denced by alterations in alkaline phosphatase (ALP) activity and
bone formation levels. Collectively, these findings underscore the
potential regulatory role of AOX1 via RXR signaling in the osteo-
genesis of hPDLMSCs. This elucidation is pivotal for advancing hP-
DLMSCs-based periodontal regeneration strategies and lays the
groundwork for the development of targeted therapeutic interven-
tions aimed at enhancing bone formation in the context of periodon-
tal disease.



021 | b NERBHORIER GO AT 2 w1 KiER
5 B AN HEREFF B O 0]

shifr H

F—7— F o EARBHOREERGM, 27 oA F, iliatk, M
i 400

[BR] M8t L C3ReiREE h o722 7204 F (SP) 13,
HRGRAE & el U Cisfliatk & £ 0 LhE DS B33 5 72 D AR RS
DSBS S, KFRTIE, b b B ik B 252 % 0
(hPDLMSC) ®HJaks3E & SPRi% b5V 22 1) 7 b — L f#HT (RNA-
seq) WCX DL, SPORMEICHDIBEETEHOLMIT LI LE
Hiye L7z,

[k J7:] & b & Y hPDLMSC %2 38k L, SPIE#H~< A ~
Oz )VF oy FNTIH MR L. xEiEE LC3HM R L
72=hPDLMSC % I\ T, ifiEA 5 RNA Z X L 72c RNA-seq THEH
ZEfET (DEGs) %4t L, KEGG pathway it & 9 L 720 &
5 E DOREF 122V T gRT-PCR THRAEFHBL 2 i L 72,

[#5%#] KEGG pathway fi#t#i Ti&, SPEETIHB LA L T % DEGs ®
9 BN 2 B2 HI#E$ 5 FOXO Y 7 F AR EICT ) v F 4
YRENTWEZEDPHLNIR 72, 72, qRT-PCRTIE, SPH#
ZBWTFOXO BT OB LA 2Rz, €O—JT, MR
WOHSTIZA 5 Cyclin A, Cyclin EOZBUIKA Lz S 512,
Cyclin # {7 % B9 2% p2l % £ O CDK FER T 0 %8l L4 %
oy

[#%8] hPDLMSCIZSP¥;#812 X ¥, CDK [ K 1% FOXO i {x T
AEAL, MR AR S hs 2 & T, SBRatkom FIco %5
CEAIREE N,

[Kaw] A7 = v A N7 Lo 3Wochiaeid, M By pE 72 fE L,
R 2o 2 212k, hPDLMSC O 2 M35 5 2 & AUR
B3,

0-23 Periodontal ligament fibroblasts utilize isoprenoid

intermediate farnesyl diphosphate for maintaining

osteo/cementogenic differentiation abilities
Xiuting Wang

Keywords: Periodontal tissue regeneration, Energy metabolism, Iso-
prenoid synthesis, Periodontal ligament fibroblasts, Peroxisome pro-
liferator-activated receptor y

Objectives: We explored the effect of peroxisome proliferator-activat-
ed receptor ¥ (PPARY) agonists in periodontal tissue regeneration
and which PPARY isoforms and metabolic pathways are indispensable
for osteo/cementogenic abilities in periodontal ligament fibroblasts
(PDLFs).

Materials and methods: Rosiglitazone was locally administered to re-
generate murine periodontal tissue. Afterward, uCT and histological
analysis were applied to evaluate the regeneration. The distinct func-
tions of three PPARY isoforms in PDLFs were assessed using an over-
expression strategy, ALP activity, and Alizarin red S staining. Meta-
bolic processes were ranked by gene ontology analysis of PPAR
Y¥-knockdown PDLFs. In vitro differentiation experiments evaluated
the functions of two major isoprenoid intermediates: farnesyl diphos-
phate and geranylgeranyl diphosphate.

Results: Rosiglitazone promoted periodontal tissue regeneration. Full-
length PPARY overexpression enhanced the osteo/cementogenic dif-
ferentiation of PDLFs induced by PPARY agonists. The isoprenoid
metabolic process was the top-ranked downregulated metabolism-as-
sociated pathway by PPARY-knockdown and farnesyl diphosphate en-
hanced the osteo/cementogenic differentiation of PDLFs. Gene expres-
sion analysis of human clinical periodontal tissues exhibited osteocalcin
correlated with farnesyl pyrophosphate synthetase.

Conclusions: PPARY agonists facilitated periodontal tissue regenera-
tion via activating the full-length PPARY isoform. Farnesyl diphos-
phate increased osteo/cementogenic abilities of PDLFs.
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R — % —Sodium-dependent vitamin C transporter2

(SVCT2) %4 L 7=Hnehil i
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HE T

F—J— F I HRE, 7AaNVE VR, FTUAR—F —

[H] SAUBARAE S M (PDLF) 1 dHMBIC BV TEBE LD S
Meficd v, 7AI)VE VEE (Ascorbic acid, AA) & PDLF 4%
BB E2HIMET LI EBMONT WS, T E TRIDHAET A F b
Uy MMEIEET A VE VT v AR —% — (sodium-dependent
vitamin C transporter, SVCT) (X AA O i Ha N i 2% 12 53 % 7%,
PDLF 2813 % SVCTIZDW T Iid1HH . ARIF%ED HWIZ PDLF
BT LSVCTOMS A LT L THAL,

[#18F & J7k] PDLF 1& Lonzath & ) WA LEBIZAMEA L7z SVCT O
FEHNIZEREMRT-PCRE, Western blot (WB) #:%H\w/iz, w7
A B JE LR T O SVCT2 O JR A % S g e th % v TGRS L7z SVCT2
DOFEBIHN 1L sIRNA & I, SVCT2 253 % A= F O FFHTIZIE
RNA-sequence (RNA-seq) % M\172,

[#4%] PDLF T3 EICSVCT2HHHT A WS e olzs WB
P D SVCT2D % X7 SEATRRR S Tze < 7 AW SRR O 5%
Yt X ) SVCT2 DR FEDMER S 7z F72SVCT2 % 83§ % &,
AAIZ X > THER &N 5 CollAl B L ONALP YA L 720 RNA-
seq DGR, SVCT2 %41 L CHRAZFFEBLANHIM S 2 AR FHE2HER
SN7z. EOH» 5 DNA damage fil#HIZ B 53 2 WO H 2 i {x
FIZOWTHE T4 L, INOLOBMIETHFAAICL > THMT LI L
HONE 5T,

[#&] PDLFIZSVCT2 %563 L AAfI#IC X % CollAl, ALP%Hi%
Wi X7z, F72, SVCT22°DNA damage B I 5-3 % s 1o
BEERET LI E WS E o7z SVCT2IXHARBICI T 5 AA
DOHNBNILY JAHZHI L, SHBBLO A B RE I E R B 245
TWAWREENEZ NS,

v N iPS I ke 45— MBS A IR S VR 38 2 T v 72
FEA NV A FORIK
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F—T—F g, ANT AR, EWEES, SMREEVERLE, S
iz

[H 4] iPSHITSE 2 Gtk iHING & v C o O 584l 2 K %
L THROND I NG I A NS5 B 5 R0 05 RE R IR 78 % ik &
BTV 5, FEAFEMIHEE AN O SR SEMIL (Neural crest
cell, NCC) HIk#—MHEE~ (1st pharyngeal arch, PA1) AMEZEMER
3 (PAl ectomesenchyme, PAI-EM) ZHIk$ %, F 72, BEMEAL
ZAMRE LCOOAT 55 T3, PAL-EM Ok & SR~ 5
L2 AL CIRTIFMIB A Y b7 — 27 24T 55T S h
%o &I TARIZETIE, b MiPSHINED S 3RICIIZPAL-EM % i35
L, 512, PAI-EMER 2 SEMILA v T — 2 B %4 L7250
FNT A RERERTZZERANE Lz,

(3 e 3R] 96 R VIR 7 L — b THEIL S 272 & M iPSHINLA
5E 7 = ORFHRICNCCs ZFET LI LI L, &5
12, T ONCCs#H% Endothelin-1 &4 5 38 TR &35 2 &
TTHORAENF S 2 588 7 — = 7 2R THE IO PALI-EM
(Mandibular PA1-EM, mdEM) Z#FE T2 2 &% WLz 5%
LA ER M TR L 7o mdEM U, S A LA, S
EAMITCIER L L T &, e, AR IR b el At
KL A Y b T — 27 BT 2HEMRA VT 4 FBBR S Nz,
TR VA ) A PR RERG~ Y ZVERL L 72188 2mm O B K
HICBAST 2 &, A48 BB IR R0 7 B WA A ATRERE S 7z,
E5IT, BRAERERE R PSHNL A SR L7z mgket v/
4 N, 39 —=7 UGN R L 3 2 5T &RE DI EE %
HH L7z,

[#7] & biPSHINE. > mdEM & #% CIER S 7= g bt L 4 B
X, AT AR WREBRT AR 2y — v E LD REEAVRE N
72



GelMA-RE /A F a7 VN T3RITH 2 L 7245 2/l
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Bk T

F—7—F A Fasl, GelMARF, TARE#E, i

[H] FAERBICBOTREME L LTl £ 15 Gelatin Methac-
ryloyl (GelMA) &, JEHESHC X 0 FETAI Rk 2 A TEE 2 F52o N 4
FO XV TH Do 5 KA AN 2 KIS RS RG22 W25 5 2,
FW L O ERGT v N SR 725 Ml %, Mo koot
WEDOYK7FE Y (RF) & GelMA Z iR & & TR L 72 GelMA-
REICEI L, H3FEMILD GeMA-RF TO3RICH; #1285 5451t
EEMET, ML 7z,

[J7:] 738 /70 BEEOHEYESD 7 v b O BAEE X Y BRICL 728 350
la % GeIMA-RFIZIRAI L, Stlgdss (395~480nm) % Fwv CHlifb =
72 GelMA-RF N T2 MK 2, B b#HE %17 - 720 %%, Cal
cein & H\V 7245 LR O FRA, = & )V — 48 X# st (EDS)
2 X 2 BT DOICHE S, aPCRICE 58~ — 7 —itfzT%
Bt o ik %247 720

[ ] S EBMEE IS T Caleein O P65 13 7 Bk /70 8 iy 1 75 6 12 7] e
Tdh o720 EDSIZ X ZcHK M ofba, 78 /70 08 i #3112 Gel-
MA-RF 0 2 AR LR 2 38 720 Ca, P OERRIL 7T
SEEIZS DA, 70 EHE T LM Sz, gPCRIGHT DFER, 74
i /70 BRI HE & D12 Bsp D TR EFMEFE L v o Lt
LA IEICTTE LTz,

[#&5] Z#Eo v b lsRE M Z V234 T GeIMA-RF /N1 K
O VN TORIKACEZFERTE, 5 il g b oka FM & Gel-
MA-RF OF#MEIRBE S Nz 5%, 7 v FOKRBEIIHT 2 %40
FERB AT, RN LR T 2.

GBR%ZMED A v 75 v MEHE IR L LIz
MESFEHIL At N T (FGF-2) B0 BF ek o % 4tk
B L OHREOFHI
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il AR

F—T—=F AT TN, IR T, R,
Al Z A7

[W5] B EF LSS (LUFGBR) 34 ¥ 79 ¥ MARICE T A
FERLEE LTHERHTH Y, BIERRICB W TR A 2B A3
ENTWD, KEKRFEwHIIE R PE T, GBRYLEZRA T T
> MBI U CHR IR TR A At I - ((FGF-2) & (DL
FGF-28#]) LT /8% 4 b+ & 2o & Lz AT o b HI# )58
FAMER & LCRGES N, HBESED Sz, (YPsEfRE 4 R03-
1) GBRICFGF2MHMZ AT 2Lk, 475~ MEEED
FERE X VRCHFETLEEZLNLY, BUETTOEZIAL VT
J v MEHIIBT 2 FGF2 /A O ICB 2 % ats L OF
WZOWTIREY.SRTW ARV, 22 T4, 2T TIZGBR%HES
47T MEFEICFGR-2#A) %2 6 H L 7R 2 it 50, wats
L OHREIC DN TE A0 & IZFHli 2 47> 72,

[J53:] MBicC20184E LIRS A » F5 ¥ MR T BB W
T, A7y MEAFEPITFORMD 5 WITERIEZED, W
LY FF 27 F=a— (GC) BXUHA FF R LIy —
F (GO) \ZTHERZ X2 LEDNH > IEH O 70T, FGF-2HH
R L8 (REH#E) 9%, DB (non-REHE) 9% % 0t RICHE
M%7 o 720 REVEOFM & LT, MAZOKNS, MRS DM #H
B O HER AR 2 BIgE L 72 MATCBCT Z W CTHIER DR &
BIOES 2% LA OV TOFIH AT - 72,

[#530 & £42] REMOETOERNCB W THEFLOFRAFRD SN
9, non-REHE & [AAED 5\ IZZ DL S BT 20 40 14 O Th Rl A3 %
iz, & 512, FGF-2#A oM F AR X D 5 S8 s
FRACIE C 7 B REMEAVRIE S 7z,

[am] LEo#RL Y, “atks X OHMEI RSN,

#
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F—7— F  SEIEVERRME IS AR -, BT 85 A4 b, BRI
TR

[H] I, kMR AEREICB YT Y 7 F VT L R OBk
FEEDTEH STV ED, HRMKREEN OB OV TEREAR
W% ML e ABFZEIE, WAV f- (FGF-2) & ik
7 8% 4 b (COsAp) DDA M FIHAR G RITTHEEZ S
NTHIERHNE L7,

[kl & O] Wistar 7 v MR SRR R IR 2 VR L 7212,

KA AERK (Unfilled), FGF-2, COsAp, FGF-2+COs;Ap %
ISH L, #4222, 48 CREARZ ME8 UMM IRAT, REHRIL =R
Mr, R IRNT 24T 5 720 F 72 FGF-2iR01/ JEA M @ COsAp LT
MC3T3-ElfMlfa% k28 L, 31 HcEsMlao@ss 5l 3,50

THMLAAE / BRSO PE B K OFE287 H CHHMI b % 57 L 72,
[#R] FGF-2+COsApBED, B RFIHIE, COsApHf & Ll Lilifs2,
AHTHBICE L, HiEg oME S FGF-2, COsApHf &bk L
Wit 4B THIZIZE A > 720 FGF-2+CO3Ap #E D osteocalcin Ikl i
&, CO;Apf#E L IR LAli#22, 4 THEICE L R b7z, FGF-2+
COsAp#E1Z COsAp #E & Ik LMK AEAE / B8R0 L, £ 0& <D
CO;Ap~DOHINaHE A R M E L 72 A B S 72DS, Runx2 b Sp7
DOFEFNTIHI S 7z

[#55w] FGEF-2 & COsAp O i3 ek EARE K HO B 2 e+ 2 2 &
HRME S N7z, FGR21E, Bl sfbz L, COsAp~o#l]
B L ORI AL L, SRAED S OHEFTERICEFS T L%
b7z,

BRI EB LI T2V A NIST A—F =2
B3 5 0%
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F—7—F : B)EEE, PESA, HWIE

[Br] AWFZeo BHigix, B (Miler) OREE &2 ) =L
NFTA—=F =D)L EDOHH L @HWHBEEZFE>O»EMRZ LT
BRI E OBRINEREZW S 2T H 22 Th D, ARIZHH A
I REIR R A 0 KEE. ORI 5 32020) %5207 CHEMEL 72,
(Bt B X 005 8:] W H KRR SRR R~ & — SRl e
LT hhE R 8% 3314 (Br1444, KVE1874), 79228 %
gL LT E Liz, B LA 2 ) =AW A—5 —
WEEWINE, $ERBOMEITRE (Stage), il LRI (PESA),
BRI B AR L, s I BRI 2, B3R X OV F SR g o
g ch %,

[f5 5 & 53] BENKE { %5 & PESA & WA 38
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