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REIEANC & 2t OB s TN IS 1T D0 M s (i, B AR RRRAE 2

RIS DA P AANZKVFESND LEZEZXOENTEY, 4F TOHER

T, BB RIS 2 N2 T2 s 3 2 0o 7. £ 2T, ABFJETIE in

vivo (ZIEWVEIRIR 2 AE L, = IR ITSLARRE 7% o AR MSRRHE 2R Al 2 (RS L TR

AR 2 N &, BEAE SN D WeE M (B BhE Y A k7 A BRI BEOLAL

LIEMREDOBRZI OGN THZ LA RS Lz,

BIETRRE AR SN EN O b M EREAMEF a2 558 L, 5 fAMUE D

B2 A ¢ 5X3 mm DT —F v AR DT W%, 25—~

VARV E ABMIFERE L0 (i har—L) [ 1,3,6,12,24 KRB A

r A U EIFIBE D% Real time PCR 2 TR L7-. 1/3, 1/4 JEHEHRED

Ml FEERREIX, =2 b — L L R[EIRRE CTH o 72, g wha s>k B 5

A N4 ThHsH TNF-«,FGF2,1L-1 3, VEGF ® mRNA FHLZL, 1/3, 1/4 JEHE

TRTCOEFETay he—/L L) FEIZHEIN L, OPG @ mRNA B3, 13 JF

HE 24 BERR 1% O S LISV Z 2180 LT T2, 13 JEHE 24 FEfE 1% D OPG @ mRNA

BT, 3 ha— L RIRETH-7-. £7-, LT, mRNA FEHOMEX =

X 1/3 JEMERF & 1/4 JEREREO B CRBUE A 1AL L TV 28, 1/4 ERERF D 5 )3



ZUVMHABI TH 72, ZHHOFEED in vivo (2T FEER R T i AR HE LA
(KB EMEZ M2 7o & 2 A, Ml A A v zEEL, BUVET Y
7 D= o TWDAREME S R S vz, £/, FIETRFIZ IV TR IS
D 1/4 DB EIT> THABIH ST 2 Z LR FENTHLEBEZILND.
F—U— N ZWROCEREER e N AR, A =T A R LA, YA

KA

i B

REIE W FHARR 1L, foi 72 (LE I 2 B8 LR Lo & - RER IS
WUERAZLT 52 2AE LTS, BIEERNARHEOBE)NL G E
ZHNTHICAM SN DBENNERETOV TV 7 2iFad 52 Licko
THZIHEEZLNTWD P, FWICEENZANT D & EaIIRE Tl
AR BRI 3 WS D A N A NS X0 BB L2 HIE LT D
EBEZBNTVD

B OB BEIEAEARIA D 72 012, BARNEAE AL D — > T db 2 B AR IR AR AE AN
JZ TR (A D =TV A N LA G L, ZOEBIZ OV TR D8~

RN SN TE., FNUODOHETIIA =T A N LR L LTEMN >,



wOA) Y, RRI 7, £, [EICEDME YROFOKE YR EOENZMA S

FEEThHS. T 2 ERFEE LTI, A5 2RO ) v ¥ —F L

Fa MO TEEMRASEMNE ) Z/ER S &5 5EFEPHO O TEZ Y. Wk

FEERME SRR I 2 G D 2 VB S8 72354, RANKL @ mRNA FEE &304

% 7% osteoprotegerin (OPG) @ mRNA FELEIIZ T, ME M MEE S

N5 Z & x4 9, Kanzaki'”, Yamaguchi'? SI13#E LTV 5. @0/ & LT

BT T 23 |ZKER—F —TLENTIES O, MR IZEZE R 7T

Wit IR 7 L — FEHZRGT 52 LIk bD, £/, BRI L — ME

MERDH LT TAD=ZANA PV RAZAMIEDLLORENRETEND P,

Kim 5%, ¥~ U A OWRESHESFHRICKEZ B S0 MESRE HA T =

TIVA RNV AZAR LT-Z & T RANKL OFHREN A LZE®REL WS Y

L2L, ZNHDHETIEA D =TV A b b R &5 S 07z AR IR HE 21 e

DOEBMITE Z A EFL SN RESENBE TERWEEZ NS, £2 T, in

vitro DFEFR T TE Y in vivo IZIEVVREE, T2 b b REIC L U W& 2 FE

L, BHRIEHRAE S ML A D =NV A S LR EM BT 5L LT, a7 —5

VAR VI b IRAERRAME IS & R L 7o ZIROSIIR SRR B D AR AR



FHfZERS 22 L 2B 2 7o, R TIE, (ER U7 Zoe Vi IRRG B e N il
R ISEARAE SRR AR ) 2B U, PEAE S D R AR s (LB D1 R A
B RAEEOZRLEEM I OBREZA LN T2 L2 R E L.

kL J7ik

1. AHREER B 1

AWFZENTALHRE KPR FBE ok PR JE R BRIR - et A Z A I LY
AFREN TS, AimE KPR SR v & — 2 kbe U EZRERE IR 257
24 AMEDBE NGB IERR A B E U CTEERE SRR —/ N &
DRI Z R L 7. & D% Somerman & 'Y out growth {EIZHEVE AR E
FRMESFAIIL 2 15388 L7, 370 b, $hF 8 2 JRE PBS |2 C 2 B4, T ¢
ATR—H L A A % AT HAR FR I8 s & 4 70 oy AR BEHA % 2 B L, 35 mm 7 /L
F ¥ —5 4 v ¥ = (CELLSTARP, greiner bio-one, Frickenhausen, Germany) PNIZ A
NTHMRIEER 21T 7. 85281, 10% 7 U heiMmiE  (FBS, GIBCO, Carlsbad, CA,
USA),1 % =3V -2 LT h<A > (Pn-St,50U/ml _=>VU > G, 50
pg/ml A kL7 k<A >, GIBCO-BRL Life Tecnologies, Grand Island, USA) L-

TAANE R 2-V R (Sigma-Aldrich, MO, USA), L-7 7 =/L-L- 7 /L% X



( Sigma-Aldrich, MO, USA) & A minimum essential medium eagle 5%

(Sigma-Aldrich, Steinheim, Germany) % H\ T 37°C,5 % CO,-95 % =AHTFIC

TITo7-. BEEMlaN o 7 /vm MOE LTRSS THER 21TV, BRI S ik

KRB Oz L7,

2. ZIRJCNLIREE AR AR IERRAE 2L DA ERTT 1k

FERR M 2 R iy & FRROFF 2 JH WO CIEAE S mm, 3 & 133 mm ORIk D =

Z7— v ARV (AteloCellR Atelocollagen spoge MIGHTY, KOKEN, Tokyo,

Japan) (X 1-1) 172012, 1 X107 EOHIEZAEH 50 1 2y MIT

WoL VI FLCHIRFTEEZITo7-.35mm bV TF ¥ —F 4 v o CHEERE 2

AICA L 1 MR T o7, B, a7 =T VAR VIFT7 V=X

A L7z=27—%5 2%/ (Atelocollagen® gel, KOKEN, Tokyo, Japan) % AR/L AT

AFE Ly (10kGy) 10X - CRME, BETHZ L TEBNESAMD =T

— ARV THD, FLOKE E1X 30-200 um T, FLITAHAIZEN > TN D

(X1-2) .



3. AB=J)VA KL ADOATN

27— U AR VICHIRERIE L 1 BEZICA D=V A R LR EAR LTz
AR=ZHNVA S LAE LTHERO 2T =7 AR a2 EMT 55
Ea V2. 30mm O S & 1/3, 1/4 [E#i9 5 728 2.0mm, 2.25mm DHET 7 A
(T Ry 7 AR, BRI ERASHE, BOL, BA) 28T (NITTO 1, K%, H
A) L72.100 mm ¥ v — L —WIZ 1/3 JEMERFICIE 2 mm, 1/4 JERERFIZIE 2.25mm
DINEAT T 2 2B OIZE S 3mm D37 —F UV AR VEREE, £O RIZHE
7T AL (200g) & HH CEME ) 2 Am S 2. ERRERIX 0, 1, 3, 6, 12, 24
RET & L, FRBEMICER S 72 (K 2) . B S E ol ad —Fr ARV,

T7b6, EARHE 0 oboaxar ha—Lt LTHEHLT.

4. Y&

AR FEH % | SR Lo 2 7 — 7 AR Y OJEMER, 1/3, 14 JERE 24 I
WH“ZENENDORMEICI oD aT—F U AR PERWEZ, 27— AR
VICKE SN TR O & L MM AR T D20, MR FRIRRE & EME AT X

OVEA 24 BRHRICAT > 7. & MEREERMESF ez TH L2 7 =7 AR Y



Z PBS TS X3EPEELZE 10 % AALLTALTE R (10 % TPEiEmE R

~ U, BREERAE T, O, AAR) 12T 60 I MEEZ B 272, A 557

X3 [a] PBS I C¥eiraiTo7=. Yeist%, =223 K (Tissue-Tek®, Sakura

Finetechnical Co. Ltd, Tokyo, Japan) FHIZ AR & AT, 2237 RE AR

UM S E 5720 30 BRI Lz, a3y o RFEER, 1RIK

ERICTHFEL, 7V A AZ v b (CMI1850, Leica, Germany) (ZC/KYAIZ5 um

OEFEHFE T A A ER U7z, /ERE L 72 35k5 00 /i, DAPL (prolong® Gold antifade

reagene with DAPI, life technologies™ , Oregon, USA) T TR 21T\ Flf)s =

T—=F AR VHICHRE IR TV D 0288 (DP71, OLYMPUS,

JAPAN) (2 CHER LT,

5. Realtime-PCR

AT—=GFURARCVDORETFTA XL, REDT AP — (N I~y vy —

I, nippi, Tokyo, Japan) & 23G DFEHEH TITo7. REVFA A LTcaT—F v

AR T 6 RNeasy® Mini Kit (50)  (QIAGEN, TOKYO) # VT RNA fif

H %17 > 7. & 512 High Capacity RNA-to-cDNA Kit (AB Applied Biosystems,



CA,USA) % HWTHHIRE L% 1TV, cDNA % &5k L 7=. Realtime-PCR [ Step
One Plus™ (AB Applied Biosystems, CA, USA) #ZHAWCHIEMEY ~E& LT,
mRNA OFBLEIL, B-actin ® mRNA OB EEZHWTERELLTE. 7714 ~—

IZLL T @ Tag-man®gene expression assay  (AB Applied Biosystems, CA, USA) %

R L7=. 9725, tumor necrosis factor- o« (TNF-« ) (Hs01113624_gl)

interleukin-1 8 (1-1 B ) ( Hs01555410_ml ) , osteoprotegerin  ( OPG )

(Hs00900358_m1) , vascular endothelial growth factor (VEGF) (Hs00900055_m1),

fibroblast growth factor-2 (FGF-2) (Hs00960934_m1)), B -actin (Hs99999903_m1)

ThHD.

arv b — )V EMAECENSELHED 2 HERICHK T 2 HatA#ic

Student-test Z VY, AE/K%¥E%Z P<001 & L7=.7 7 7/% mean =S. D. T/RL



FERERTOMA O FFERRE T2 > b —IL, 1/3 BN 1/4 EfEORNCEWITERD

LR o T2, 14, 1/3 JERMEIZ B UL iR IR HE S In o FE Bk RE X, =2 b

n—/LEHRFERETH-- (1¥3-1,2,3) .

2 . Realtime-PCR mRNA D 3& &

(1) TNF-«

JEAE 1,3,6, 128 L0024 Bl @ 1/3 EMiF O TNF- « mRNA FIHEDO (L

1%, TRTORERICBWTa Y b — Lokt LA EICHMAERD i, JEHE 6 7

512 Kpglce—2 2027 (K 4-1) . 1/4 EfEEFICBOL TS [REEEIC TNF-

a mRNA XTI 5208, B— 27 13FEHE 3 BE% Tho7- (X 4-2) . 1/3 [ EHE L

1/4 FEFED mRNA FEHEO# TIE, 1/4 [Efg OFRBEDS, Ffg 1 38 O3 KR

B CHBEIZEL, B 6 R CIXABERZENRO Lo 72, JEHME 12 FRefE

BRIZBWTI, 13 EMORBFENFEICE L, [T 24 RfkICe b L EBH B

BAOL, AEREITGERD LN o7 (X 4-3) .

(2)FGF-2



JEAiE 1,3,6, 12 8 L ON24 BEE# D 1/3 JE#iED FGF-2 mRNA J$HEDOZ{kix

T _RTORFFIZB W T b — Uk LA R RIS i, TG 24 FefE

2120%, R332 (K5-1) . 1/4 [EHERFICRB W T B REEDOFT AR S

=N

U, JEAE 24 BERI21CIX, 4.6 2 L7- (X 5-2). 1/3 JEfE & 1/4 [ £45 D mRNA

FELEO G TIL, Mg 6 i, 12 FrfE 2 R\ T, 1/4 JERERF O mRNA R B &7

ZmoT- (X 5-3) .

(3) IL-18

EfE 1,3,6,12 B LN 24 B D 1/3 EHfERFO IL-1 3 mRNA FEEEDZE(L

X, TRTOREMICBWTa Y b — okt LA BB D b, e 1 H

Mzl —27 %2827 (X6-1) .1/4 EMERFIZEBW TS RERIZEE T 5 AT A2

WO BTN, BE—21%, EXE3 06 6 iR Th 72 (X 6-2) . 1/3JEHE & 1/4

JEAfE D mRNA FEBLE O ClL, JEME 1 K& LA D2 TOREE T 1/4 JEAERE

® mRNA BHENL o7 (K 6-3) .

(4) VEGF

JEAE1,3,6,12 BLXON24 KM% D 1/3 JEAEFED VEGF mRNA JEHEDOZE ki

T RTORFFIZB W T b — Uk LA EZREINTED i, TG 24 FifE



2120%, FI55 L7 (K7-1) . 1/4 [EHERFICRB W TS REEOFT AR 5

=N

U, JEHE 24 BREREIRICIE, K9 8.5 29N L7- (X 7-2) . 1/3 [Effs & 1/4 JEHED mRNA

T O B TIX, JERE 24 HFEIRZICB W TO R 1/4 EfEN A ZIC8EmL Tuni-

(= 7-3) .

(5) OPG

JEAE 1,3,6,12 B LU 24 B D 1/3 JEAEFED OPG mRNA JEHEDOE ki

JEAE 1 Ry 6 12 IfElf2 T b o — U x L TR EICHECD L, JEME 6 Il

ThHOHWA LW, 72, M 24 BFRIZICIE, AREZRZEITRO LR o T2

(X 8-1) . 1/4 FEMERFIZBWTIL, T XTOFEIIZBW T2 b —LiZxf LT

2 LTV (X 8-2) .

13 [ E#E L& 1/4 Efs DO mRNA BEEOLE T, &b 5 bEDERICH 503 E

fE 6 Rl t% & CTlL, 14 JEMEN A B <, B 12 RERIRZICA BERZEDPRO L

72K 720 24 BERIZIIT 1B EMER A EICE S o Tay hr— /L L HEREN

BN o7 (X8-3) .

3.1/3 JEMERE & 1/4 FEfE o kil



TNF- «a , FGF-2, IL-1 3, VEGF, OPG Z#L#1® mRNA K =D ZELIX, 1/3 £

HMElE & 1/4 TEAERF O B CHBUMAMNITFALL L T 7228, TNF-a @ 1 2 FFfiE], FGF-2

D 6 HEfE], OPG D 24 B 2RV THA U T 1/4 FERERE D J7 32\ MBI 8 - 7=,

Py

i FECIRRE

e
Eﬂm‘

1.

1/4, 1/3 [ER 2 O B ARIFRHE S O FEELIR AR I, =2 b o—)L L HE[RIRRAE T

bolz. PIERIZIVT 12 [EMERICEB T DRROBIR 21T o722y, 24 Kifd

2120L, MRS BIE SN o2, £, v — LV EBIZETH L 12 JEHE T

Uy — VRIZEZBOMIENRBO b, BZ L EMDPRTELZ LI

XD AR VPHNOMBEN Y v — VINA~NEHEH SN L7272 EF 2 bbb,

T~ T, RBFZRICEBWTIL, 1/3, 1/4 DEHEC X D eE s bEE S 1 b A

B FRIAZFHT L2 & & LT,

2. ZRTCALIRES AR b b S ARIRRRAESF G &2 (1 L 72 S2BRITIEIC DN T

BIENEBHBTA72DICA =NV A BV RAZME53 5 in vitro DFEER & LT,

JERE ) 0, @0 Y, MR 7, £, [RRICEDME YROFKE 272 EOE



N MZ D TEFENRELNTND . RN THRBIES 2% 7o R E A E AR

BT D o AR R AE 2 M AT 12 WVVRAEZ FHEL L TN D O VX E I 8

S

R 2 A D TIETERWNEZZ OGN0, ZOHIETIE, EMAR T /g

(CRBPMMTEEDLRWAREENREZE A DN D . £ 2 TARNIETIL, #WARE 2 8E

U CER L 2 = o iR & b b SR IR g AT 2 IR 2 7 ik 2 B%E L

2y, ZOHETIE, EMA T bMRICREZITSELE D Z LA TE BHV

5 1E 77 B g 0D AL C B AR AR AE 2 IR 28 Rl S U7 BF D dRBBIS, KV aEwn

BSrHEcEmtEZEZOND. 77205 in vitro DFEER T T, LY in vivo (2T

WIIRIR 2 B L2 SRR TH L L ERXDND. E EMAMZNASZ LT

AR AR AE A SRR MR AL B A R A L EAE L TV D 2 & bR

3.TNF- o & FGF-2 ® m-RNA OFEH &

TNF- o |3 E AR ORISR CTH 2 EHEH K~ 7 v 7 7 — I\ EBEERH Lk

B~ DIACFE R 2 AT 5 H M EBIE Y A S A > THY 9 ZHET

(2 AR MR SRR | C BB A S 2 B35 2 212 LY TNF-a @ mRNA D%

BENEMT D EHEINTWHE D, KIFIETH TNF-a OEAE1,3,6,12 B LW



24 FEfEI% O mRNA B &1X, 1/3 [EAERES KOV 14 JEMERE, &5 5 6T TR

ficBWnWTay he— LI LARBICHEMLTWE, 20 89 RREEOR R X

D, TNF- oo ® mRNA OIETENTEHME ) 2 A L7 Z & TN L7272 8 AR R

AE I 23 BB IS 2 BB A~ LB BT 5 LB X b D, ETo, 14 JERiD

1Z 9 DB JEMICHARBEICRKRE R = RNETWE, 2O Z LD, 1/4EMHD

EO DLV AENERINZFHLE LGDLEMRI T RnwnheEI 6N,

FGFE-2 1%, ‘Bl E /I OFRESIENH H Z & TMLNTWDS 819 -4

WILHITSRE I8 5 Z & B H L 220 FGF-2 Zi\ENC RIS L, L4y

B3 E A TR IS LTI T AR b= A 28T 5 2 L blESNL TN D

2 KW TIIEME 2 AR LT 2 2125 Y FGF-2 @ mRNA OFEELAN 1/3 JFE g

Bl 14 [EfERE by ha—icst CEREICHEM L. Z O8RS %, AH

= HNVA N ANERINZFFET H A =X LOF|Z FGF-2 OHMMNEES LT

WARBEMZ R L TWAH EHE 2 HILDH. £72, In vitro DAFFEIZ LY TNF- o

IZFGF 7 7 X V—0ORBUCHEG T 5 Z L RAIERBIEEIZB W TEH TNF-a 23

INHDRFICHEN LI ERMEINTND P TNF-a IZL->THES

16

N5 EEZBND FGF-2 [HRHME S AR-032 Bz M o> 45 2R 1 48 5 A=~ D B



HRHA B E 2o TR Y IEH THe < MBUEIE @ < 0+ & LTRmbh T

% 2 TNF- o 13 1/3 JEMGERES L OV 4 TERiRE, Chbbay hr—aLl~s L

HEIZHEML TWADH OO0, EHE 24 BRIV T, EBREIE K LI LT

VW%, —J57CFGF-2 I%, JEfi 24 BEE$8 T 13 JEMiRER X OV 14 [ £, E b5

BEHEINMLTWA, Z0OFSEIE, TNF-a ®_FH25FGE-2 DREIZE G5 L T\WD =

LERBT S L L I, TNF-a & FGF-2 OBHE N HERREIC 81T 5 AEIE /I B

HLTWD b ELbND.

41L-1 3 O m-RNA DFEH &

IL-1 B3, BRARE NI ER L, £ OFRIGEEZFHET 5 2 &2

HEINTWED, 7=, WIRERKESF I~ RIS 2 ED A =TV A kL

ARIC XD IL-1 8 OEAIMEHET B Z L BNRE STV D P30, KIFFZE T

1/3 JEMER R L O 1/4 JEMER;, & bl b —/uck LA EIC mRNA ORI &

NHEML T2, 2O X5 2FHEORER LV IL-1 B ® mRNA DI EL &3 TAE /)

PRM L2 E TN L=Z729, BWIEEEFET 2520615, 72,13

JEMERFRS KON 1/4 JEAGRE ClX, 1/4 ITEMERFOIE O D3RIz m L <nsd. 2o



EMD, V4 JEMEDIE ) DR VAN EWRINZFHE LS5 B CldnneE

ZHND.

5.VEGF ® m-RNA O &

VEGF 3 E#HEDMIRER L LTHLNTEY, BREHCEEL RIFT

BRI A b IA & LTORFIGRER STV D P00 F 70, ARE M i sk

FR D534 28 T % macrophage-colony stimulating factor(M-CSF)AR1EH 2372

HNTERY M, <7 ZARERE D> HERE U 725§ kA IC VEGE 295 &

e m M o b X OTEMALMEES 5 P 2 & REBR AR B OB E) O BR

thVEGF O RFT# 512 X 0 g a s s 2 Z ERH LR > T D R

e ClL, B hZAm L2 12XV VEGF @ mRNA FE &L, 1/3 [EHEREES

KO 14 [Tk, & BICEBRBIFT, 22 br—/WIHF LARIHEML T .2

Dl FATHEIE S DTN - T FEIEA AR C O R E AL O B 5 MK IZ VGEF O

HIENEEGE L TWAZEEZRRLTWA LD EEZ LD, [EfE 24 R ICE

WL IR JEMEEE Tl = b —Liaxt LTRSS 17, 1/4 FERERF TR 8.5 2 Th

ST Z B0, 14 JERERFDIZ O N LV BN ZHNIHFET 5 2 L O TX 5L

HNTHLARMENEZOND.



6.0PG ® m-RNA OFEH &

OPGIX, INF L& 7% —7 7 I U —ThH LN, BEBEE b 72205 WED

K87 T, RANKL OED Lt 7 % — CiE fiaribsiie Ficd 5 RANK &

Wie L RANKL {EVEZ4mii U, eE Ml 2 HE T 5K F Th 5 . wHRERR

HESSHIIR I E R 2 B D 2 N 2 5 & RANKL ZELOEINIE OPG FELOJE

WX VBEMRAENT S Z ERMEINTND . —FT, 7 v FOHHRERR

HEZEAM BRI SRV A R L R(Z DD EZAM L 5 HEEZE L7-ERTIX

RANKL @ mRNA FI#N 5 AflZ@ L CAEICEEEZ/ L, —F T OPG @

mRNAFEHII2 A BICABEICEEZ R LIZ & OHEND D, I 72 b Bk R

BIA R LA - T2 8560%, SRR AE S ClX, RANKL 833 £ 91

L CHEE MR 2 3554 5 2%, A LiEN C OPG O3B AN+ 52 Lick b,

TN AR e o0 B 2 Bl 2 rTREMES R ST % 7. ARFEER T, OPG D

HED, [FHE% 6 M £ TIX 1B EMO TN 1A JEHRE LV ED L Wb 0DE

Matt 24 BRI 13 EfslcBW T2y hr— O L-~ULicl E5TWNAE DT

KL, EVFNABT=HNLARNLVATHD, 1/4 [EMERFIZBWTIEEERBAYIC OPG



mRNA OFELNIIH] STV e, Z OFERIT 1/4 [EMERF O J5 05 K 0 H N5 WU

EMEZFR CE L AREMEEZ TR L TWLHbDLEEXLNS.

in vivo O PRIV SRR R 2 il N U C ok ARMSHR A 20 e | 2 Bk O e 2

MAHZ EMTE T2, FORERE, 13 [EHEEFE 1/4 [EXERFOR T TNF- o, FGF2,

IL-1 3, VEGF, OPG ® mRNA ZBUEHFIITEELL L TV 722, Faxt &l 1/4 [ EAEEF

DHBZEINER LT, E T, HRBRAEE AL B A AR S L5 X O

AIGIEMIZEAT 2% A M A v 2EAL, BB IO =7 U 70—

A H S TWADA[EEME b /RIS, LED Z & LY, BIERKEIZB W THEIR

IR 2 1/4 B8 T2 2 E RN RIOBH ZFHFETE LD LEZ X BN,

IRRAMTTIL, SCHRFE Bt s (GEEMFZE (C) 22592304) DER%IZ LV

1T-7-.
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ABSTRACT

Osteoclast differentiation on the pressure side with the tooth movement mechanism by

orthodontic forces is believed to be controlled by cytokines that periodontal ligament

fibroblasts secrete; in experiments thus far, there have been reports using the methods of

adding mechanical irritation directly to the cells. Therefore, in this study, We developed

a three-dimensional culture system of periodontal ligament fibroblasts which assumes

the periodontal ligament of in vivo and mechanical compression was applied. The aim

of this study is to clarify the relationship of the compression amount and the changes of

the cytokine gene expression levels that are related to the osteoclast differentiation. We

cultured human periodontal ligament fibroblasts from teeth that were extracted for the

purpose of orthodontic treatment. After a one week culture in which the culture cells of

passage 5 were packed in a ¢ 5X3 mm collagen sponge, the collagen sponges were

compressed by1/3, 1/4. We searched for changes in the cytokine gene expression level

in O (the control) after 1, 3, 6, 12, and 24 hours in real-time PCR. Although the packed

state of the cells when compressed by 1/3 and 1/4 was similar in comparison to the

control. The mRNA expression of cytokines TNF- « , FGF-2, IL-1 8 and VEGF related



to osteoclast differentiation increased significantly more than the control at each point

of 1/3 and 1/4 compression. The mRNA expression level of OPG was decreased without

24 hours after the starts of 1/3 compression. Overall, the relative amounts of the mRNA

expression were similar to the expression tendencies between the time of 1/3

compression and the time of 1/4 compression, but there was a higher tendency at the

time of 1/4 compression. From these results, it has been suggested that when

mechanical compression is added to the periodontal ligament fibroblasts in an

experimental system that is assumed as in vivo, the cells produce cytokines and may

play a part in bone remodeling.

In addition, we believe it is effective to move teeth in orthodontic treatment when the

tooth was pushed by a distance of a quarter of the width of the periodontal ligament.

Key Word: three-dimensional culture of periodontal ligament fibroblasts,

Mechanical stress, cytokines



