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ok BOI TS WA FE A TEIRL TV A BURARHIML TS, &
£ 9 B REESEHCE MBI G 2 5 B E TR DH 120, FRIIFENTT
PR TE 2, AT, REHT v MCY 7 b7 — REKGIICER S W72
R, ARSI & D X 5 R BBEN K SO0 E TEREFH), ik kA 5 2
2T HZEEENE Lz, EBRIZIE Wistar BREMET » b 24 0% Hvy, 21 BT
HERL S W72, BHERLIE, WA CEBEE) S5 WITERARE HREE % 5%, 1~8
EMEE L. AEMEAK T LZ8#%1% 5-bromo-2-deoxyuridine (BrdU) %
b LTct, 4% /3T RV LT VT b FEIRICTHEREIE L, B2 L.
VU @B e - CRTBAMNEREEI R 2 ER L7z, IR IZiE~~ FEx v D v g v
Ysta B L, BEBIEI O 3Kt R & X, B X OWCE B O SI2 oW CHERkE
BE{Tol. 2O I2i BrdU S Yt i L, BB o M g 7Ei%
PEARIE L7z, ARG FAITIE, EBREED TR g 248 13 48 (58R)
L8 (EEE. M) T, TEEHIT4HE (ER) L8l (. B THM
FELY b/ Ehofc, BBOEIIZE L TIE, THE T 4 HO articular
zone(AZ) & hypertrophic zone(HZ), 8 # ™ AZ L intermediate zone(IZ) T, T
FHIHTIT 4D 3T e 8D AZ THEEREED FINIEHE Th - 7o, M kL
FHICIE, BrdU BERIRR O & A E131Z 12388 Hiviz. BrdU Btk R Tl iR
BEX D EZBREEE L TR, FRAE CIT 4, FHEBECIX 1 L 4 CTHEZEN
R bz, U EORRNOEERICR TS Y 7 F7— FERIT T v 3B
DEEZET DL ZENRHALNERY, 2SI IZ F O/ FHTE AR T 23 B
HLTWDHEEX b,
F—U— kiR, BRI, AR, MG, BrdU
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BTG OB EZ A TERL TV ABEML TS L2, 2D k)
IREEEDR DI S RN D E TR 2 & T, a8 &~
DHENRD D EBEINTVD., ZORELRFHTLHAMT, FEEVAE LI

B0, HEEHZHEVHLEL LRNWY 7 b7 — R, TbbEREIRIR

BEREMICERSEEMERPBZ ATONATE . ZALDOWREITLD

& TFEE T, TR 55 ®&OREAD 90 FHHEEICE T 5 AR EDR

D ADRERD BN D, AE TIEETOMAEE CHRATOIEZ L 720 6, IHIE
A COBRENIHI SN D, MEENE 2D L bRESNLTND 9.

V7 b7 — REfRR A B S B 7% OVHME ) Cl, FhskE O FEE O RS

DEALPFBEFEOICBE SN TN D 910, F7-, FHEXEZMHH LZMFEICLD
& G R O FHTE BRSNS 2 28 11120, SR 0D e K ERBRIE O 5 UG /0 133
HEWVH W, IHEY A 7 ~DRBELE LT, BNENNS L, AiEIEEEN K
<720 W 1 EIOMEBHARITERS D D2 LbwmEINTWDS, LD LIz
EBNZRT S Y 7 b7 — FMERUIFAESOHER I E LS RV B L 525
ZENREFITH BN E 7> TETND.

AABENT, WEEE & THE 2T M TH Y, A OB L T

95 2 &, T L THIEOMICBESI RS FEL TV D Z & 722 EDOREERY,
SRR 2 A LT 5. FEREN O sk 3 TliRed CE B e E & o
TNDZEnD, REMICBIT S Y 7 b7 — FERDHEBEENIC G % 5 2% M
FILTcE b A7 < 22, THBHO R E SIZOWTHREK LTEIC Lo & V7
F7— 2R L EREFIIEE R A B LB L 0/ hE< D L ).

L L 2B OBFFEIRIESE, Sk, RAEZWIRAICHIE L 72iF5E 14100
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Micro-CT % L THEIARIE L7 10 CTh 0, MRG0 3 kot
RE S ZFHMNCHRIE L7272, THHBHOKE B DOE S iR LI2iF%E T
X, SRR VSR EHME L TVD HDONL N34 161D3 JZEL 72 5
EHE L TWAIIZE 151845 5. F 7z, T HAIHECE OMIEEEIEME 2 A L7
WFZETIE, XTHRIE L U SHIIETEEN &S < 72 % & LTS 923 5 — 77 T, &<
725 LIRRTWDIFFEIL 2003 H Y, —EDRMITITE > TW WIS A B
5. I, TS OMOMERESR TH S BHFIARC FTHEEICBE LT, TH
FHTITOI TV D L9 298 13 A B0,

Z ZCARMETIE, BEMICK TS Y 7 N7 — FMEIRN T » MR, RIS

TR, TR, BRI S 2 5B EAONIT LI A AEME L. 2

D HWIDTZDIZ, BEFLER L VIRIRE 2R S E2 T v - OFHBIH 2 kG &
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1. @IEER

ARFSEIZIZ AR 21 H s CHEFL St 7 Wistar SRHEMEZ » b 24 L& v, kR
HE L EBREEIC /00 72, BEFLERR L 0 S IRBE OB ITEIE R & LT TR MR %
2o — N (ARRERETER) 2, ERFEOHMWIILZ OB 2 RN LD
D L AKEKREZEEL 1:208G TRESDOETLRIREZ 5 2 72, #/KITEBFEK
L7 MRS S 1A, 408, 8 D 3 HIMIZ /1T TEHE L, SHEAWIH OB
(X 4PCé U7z, SEBRGIE I3 ZEREOERELZRET 5 L & bIZEHH%x
U TEIZ Lz, EHMNKET L728#121E 5-bromo-2-deoxyuridine
(BrdU) (2.5mg/{KHE 100g) & JEEN G- L, 1 FEFZIZY b3 E X —LiZ &
D AH R T CRERIE E &2 4% /X T RV AT VT & RIRR CITo 7=, IRICHE
BIE 2 & e 200 H L, [FIRIC T 12 FERNRIERE &3 £ O 10% EDTA A%
PEH7.DIZTHIK L, ZOHIBIEIHE S TRT T o @l Lz, RT7 407
v 7 10 BEBIEE O 4pm ATEAWHEGE DR A ER U7, U1, Al o4k B
WY, WEFmICEERE CER L, 2oL, FHENHIT 5 £ T,
EADOEFRORE S 2R gL L TURIBEE TR R0z §ICHERE L
N O EY)ZITIR o7z,

AREBIIACHRE K EEHERE B OAREZT, TENLRFHE NS K%
B EICET 580 CERR 1944 H 1 RERE 61 7)) IS {To 7.

2. FHARGT &
RS T7 4 U HIFICEA~AY R Y v - APy (HE) Yeta i UG iames
THIRE A EIZT 2 & &b, #Etth of D FTHHEREN R K E 72D
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PR 2 OB E OREIE (I OV CHERRG R L 72, GHEZ2AT o 2SR E A &
L, UFOBEBIZOWTHNE L7z (K 1a) . FTHEMSHOEEEERZE (FW:
MEEE PRl B HER A 5] &, B 2SR AMAR £ TORKR & 72 5 i) , T3HE
MY OB EREEmE (FH: FW P RICK T SHEREDES) |, THERE
(CW: THHEHO/EA MR AIESS) , THEmEE (CH: 3K B~ S CW %
ToREEE) , BEEMBE S (T BEiMSEETOEEE) |, FTHEREIE, 4pm X
(HLfEE] 7 D THHEEHCE B HIHAR E TOUR OB & Lz, £/, THE
(X 1b) & T3 (K 1c) OWMEAEDESIZOWVWTHHIE L. ESED
/541% Blackwood 0 43% 20|12 560, articular zone (AZ), intermediate zone(IZ),
hypertrophic zone(HZ) & L7=. & @OFHAINIE X, T3 & FHEREO & Z2 M

ELTENLEE LTz,

3. BrdU #Et

FEW O TR AR, R, B0 3 DIZpt, TNENOES M SEED
YR 1B RAT. BB XT7 7 0 L, NRMES VA F 4 —BR e LT
0.4%1E AL IKRFEKIA & 7 — N % KOS ST, FURIRIE LA & LT 37CT
0.1% bV 7> % 20 41, SN/HCL % 10 730G S 70, AiilBif%, —kbike L
T 50 54T BrdU-~ v A€ / 7 0 —F L4i{K (Bu20a, DakoCytomation,
Denmark) % 120 4y, ZkPifkE LT 100 (EAINE A4 F U AE#Hkai~ 7 A - v
XAV 7 v —FAfik (DakoCytomation) % 60 4y, ~LAF v ¥ — VPG A
LT T EYY - BT VAR (DakoCytomation) % 30 43, NEIZKE &
Wiz, BN A 8,87 X ) R F UL IR TR I REa%, ~~ b
F) ANTTREGEEITo 1o, R Lo R (FEMICSE 34/ 1Tk LT
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S T T, FEED 1Z, FHHO 1Z, RIS IO 2 & B

AT L, BrdU Btz L.

4. FEEHALER
EHONT-REO, £HEMEB KO BrdU BitERIZ DWW T BBEE & ZEREE
DRENIZBWTHEEMREZIT -T2, MEEIZIX Mann-Whitney U #7E % H Y,

BKUEIL 5% & L=,
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1. KEZL

Z v N OREITR IR, RS RFAISIEIML T o723, Wiho |
ICBWTHMBMICITAREETRON o7 (K 2) . EREF P FH L
FIHARIERITFEDO DT, 7y FOREREBIZRIF CTholz. £z, Uit
EL, BREBRENAELDZ Lidmnot.

2. FHARETESAORRR

TR RS SR OER, BEIEE DI LEN S 4RI TN L 7223,

WD 8 HTRERBEWVTIRD bR oTc., MHHEE ERHEALED L, 1
BT TROAEEAITGRO Doz, 4 B CIEER TEBRIEO T NEE
NS WVMEZ/RL, S HIZ8BETIERICBWTHLAEIL/NIWEEZ KL (K
3a,b) . THHIAD 3 Kot K& AL TIE, THE & FERIC 18D 48
D THREDN RO, 405 SEDOM TIIRE LT D bz ho Tz,
WFER CTHN 2 &, 1 TIEERS, &, B, 2T THEETROD LN
7203, 4 TR TEBRIEO T NABINSWEZRL, S 512 8 HATIIRE
ICHRWTHERBEO DA RIS VMEZ R LTV e (X 8ce) . BAE A B
UM & HREFFIICEAZ B LTV, WTFhoBEBcB W THLAEZE

XERO o7z (K 38f) .

THERE OMBHREICL D &, 1ETEATOBOREIICHEM THEZIX
b bgoTo. LonL, 4 BTIEXREED AZ & HZ (X 4a) (ZHA~THER
FECIOLHICE S BlEZ S (M 4b) |, MEFFHIICOAREDRO b (K
3g,1) .8 W7D & HZ IRt L HITE A EBE SN o7 AZ & 1Z TIX



SIRBHC LR CEBRBEO TN A RIS WMEEZ R LT (K 3g1) . —J7, F
SIS T 1 O TORBOE S IZB W Tl MICAEEZITRD b o
=, 4BICBW TR TORB TERBEO T NAEEI/NSVMEZ R LT (K 351).
SWETITAZIZEBWTOAEREO FBRABEIZ/NSEHL o Tz (X 3], 4c,

4d) .
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3. SRR FRIRR R
TERE. FHHEOEEIZHB VT BrdU Bt 2 R Mk 1Z I28l52 S, AZ
L HZITIHIF & AL BrdU BEMIIIZ R S e o7z (K 5) . BrdU BRI
TEAE, TEAEH, B & bITRFFITIES Z2oTno e (X 6) . #EaHFRY
21X, THEETIL4 0 (X 5a,b,6a) , FHIETIL1ME (X 5c,d & 4HTHE
BREED T DA B/ SUVMEEZ R LTz (K 6b) . BIET AR T o mifER]
WCAEBEZEITRD N0 o7 (M 6¢) .
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V7 N7 — ROFEFEEI~OREEZR <5720, ks U TR it
HTHWOLNTE 2, IR ZERT 2 BT RETE & KD HSRITIZ 1:45.12,
25781820 L& 573, ZILH O TITFEREE (RIRERD) LxHEr (FER
BE) & OBICEREZETRD DT, ERBEOBMICET R R 2 /3 ERIZR O
TW e, ARBFE T AREE E KOBERELEL 102 & U TEREIT 720,
MHEHE TN AEICBW T HRECTHEEITRO bR hole. 2D X H
el BIIAMSE LY L EHM Y 7 F 7 — R CTRE L2 FER 5 29280 T H b
INTWD., o THRIREBE BTN RHIZHEZ L2EEITZ LA LERNEZE X B,
RFEBRIZBNTBRE SN D FHEMOZITT v FORFIREOZEIIZL DD
TR KRB OEHEN LB LLDbDLEZBND.

IZ 1 3HRE O ICEE /28T, MlanHmE L, AR0RPBHEIREL T
DI TH D 20, AWFFETIE, Z 0 1Z OBFEEME N EREED FHER L O T
FHOM 7 CTEBHIM 4 HUNICBDNTE T LTS b ORRBD b, 2Ok
RiT, IREKREZ v M & 48 THK L, FHHEAIZ OHAEMEME T LT
& ik ~7= Pirttiniemi H 200 @EEZ LFFT 26D THD. THET,IZICHB TS
AT FETEMEIX A D=V A RV AIZ K> TEE D Z L A3 in vitro2420 0 Lk %
HFULMI RSN TN D, F£72, in vivo D FER TIIBHE KOS 20128 T b [EEE
DZENFEINTND., U EDZ E2Z2xH5bE5 E, AU TITHRR

BIZ L VIHERE MK T L, RIS - T IZ OFEEHEE T A5 2 EZ S
D, —J, Sato b WIIEEEFE 7 v b TIL N 1Z OHEAEME IR
RERIZ 8D L 7= DIk L OB R BEE T Loz LR _TER Y, AHf
HOFER E RIS TWND, ZOEWVRREL L OO TIIAITH L,
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Z AU IS HE O FHAIF EOFED BIR L T D200 b Lit7Zeu . Sato & 190%
AT RIS 72 0 O MR 720 2 7w R LTV DR, FUlick o s
72 MR L R DRI EICFEI U TH D TR B2, (6o T, Btk
DHZTT 2 NT 5 EHEHEREZIELSHEETE 20N dH 5 & Bbinns.

Z ZCARBIRETIEGME, BRI ECE S T ML, BBERE L TR L,
AW C V2 Blackwood O3 TIT#EEZ 3 DICXK LTV A, 209
L AZ IZE L LTRSS SR D72 > TV D ETH 5 2129, AHFIETIEE
BREEO THEB L O THHDO AZITE IZ4ELETHBIEL D b 2> T
7o THUZRHEIRNC D7 2 IR EBIR O 7o O #RE R i ~OWHM T ME T L,
B T D LEMNMELS 7o 72720, AZ BN EEL 2o 12D TRV E B X
LS. RERGIXAZ T E OMBEEEZ R > TV, EREERET D
BERDDHEINTNDEINETHD 2, AFFETILIZ L HZIZELTH 4 H
DT 8 I TEBRIENE S 2o TW DL ENE > 72, IZ OHINEITIETE L 7214,
R SERI R M IC b L C HZ ~EBATT 520, 2oL 572 Lok 1Z
L HZ OFEFIT 1Z OBEEHER FIc ks Th b ani B2 6NnD. 2
EZIXTZ OIS T X VBN CTIZ & HZ OFEHEBNR -~ Tnb 2 & b
LA L TWD Ebng. F72 1Z OWEFEEEICEIER A LT, IZ JE DR
CBAEN A B D R, FRHBEIC AT FHEE TR T2, ARFZETIE
Z OB TIZ WA, THEIEO G DSEMERNRIC kT 5 RIS RN RN 21T
RH00b Lz, e b1, FHETIIRET S EREREAHEET 20

(2 LT, FEHBR CIZARTERCE 23R D, MRk L CRkicxtin g5 &
EZONTNWDH9)LTHD. LML, ZTOREHLNNITHHIIE, b7
HIRFIDBMETH S,
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INETOY 77— FZEBRIEE5Y IR 141730, 30T, Wil
THEBRIEOT TTHEORE IN/NSL 2o TEY, KMFEOFRRITZNG
E—E L7z, —F, THEHYHOEORE SIZOWTIT I E THEHRE R
B, R Lo TEBRBEDO T THSL DT ENFIOTH LN E R0 T,
Fio, EBREEO THIHE THEORE ID/NIDoT-DFHEHE 4~8HHE TH Y,
WD HZ ORI NS 2o 7o (4 H) I BTV, 202 L
WIHR 5y D DRLRAZ BT HZ ORCE M —EBFE%, F~EfRshd &
IR 2VICET A ZKM LD THLHLEFZEZXOND. ZNETHENTE
7o Feiim & THEICET2BL4hET 0L, Y7 b7 — FERIZ XV WHEy
(2 D EIERIE MR T U, 1Z O¥IEIEEME T3 5. Zhid HZ O % % )
L, ZOMER, THELE THEOKENHEINZEEZLND. 2T S
R A T = XX, RFFEDI72 6 FTBMEOHFITIZIEBNTH I H 2T,
L L7225 in vitro DFERT, ¥UEMIIZE 22 % & extracellular
signal regulated kinase 1/2 (ERK 1/2) ® U »F2{t43 4 U ERK 1/2 &M HE
IELT, 2B IO Z S| L ZF & Lol 20030 5. AFZEICE
WCEBRBED 1Z OBHIEMEAME T L2 01k, IWEHIE FIc Ly, ZoRKO
EENME T L2 &8I L 5008 LivZau,

BRI FIARICEI LT, 8 &3 KO TR TS ME Cldod FiE & 2RIt O MICA
BERITRO N>, ZOZ LiX, THESC NHE ST, BEEiHRIT
REMNCRIT S Y 7 7 — FEROEELZZ T RN L2 ERL TS, K
7e & T BB SRR R 7 B A T TR TEIC X D BRI D 2 T —
FRAEOWAD R Z D, AMEIRET D ETDIREBA~EET L0 ) 32, 2 b
EEbETEZD &, BEMARITROIEERIC DA EEZ T, EERWVL
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AWML T, IRIRE T 4B EEE 4727 » b O TR Y HEE 22k
THEILERETHEINTZT7 v FEO S AEITNS o7, ZOXH 7

O T, BT T RIS CGEE B LZiE AR D b
7o, —J, FEBREEO THHER L OVT5HEEE 1Z @ BrdU BERIE, 4 BLUNIZEB W
THEIZ/NSWEZ R L TV,

VU EDOFRER IO AZEORGRE LT, EMIBITLY 7 77— FEERITZ

NEREIORELZLET D RO ERY, ZHUTITTZ OMIRaEEIETE M
RTFNESBEG L TWD Z ENRIBI Tz,
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B 1 FARIHI oM E
(a) AP
FW: TR A 22 a e, FH: TR SR e 28k meg, CW: T 3HEA

bEAE, CH: FHEAEAS, T BEHROES, 27—/ /3—=250um
(b) T3, (¢) FEHIE D #E 2 Jg ORI E
AZ: articular zone, IZ: intermediate zone, HZ: hypertrophic zone

A SF— L3 —=50pm
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ABSTRACT : Modern people tends to have soft food . Therefore experimental
studies have been performed to examine unfavorable influences to growth of
masticatory muscles and craniofacial bone induced by such a dietary habits.
The aim of the present study was to clarify the effects of soft diet on the
temporomandibular joint (TMJ) in growing rats using the
histomorphometrical and immunohistochemical methods. Twenty-four male
Wistar rats were weaned at age 21 days and were divided into control and
experimental groups. Control rats were fed a solid food and experimental
ones fed a liquid food from 1 to 8 weeks. After injection with
5-bromo-2’-deoxyuridine (BrdU), the animals were perfused with 4%
paraformaldehyde solution and the whole heads were removed. Serial

coronal sections of TMdJ were stained with Haematoxylin and Eosin or with
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BrdU-immunohistochemistry. Three dimensions and the thickness of
cartilage layer of the TMdJ were measured using histological sections, and
cell proliferation in the TMdJ was examined using immunostained sections.
The height and width of the zygomatic process of mandibular fossa in
experimental group were smaller than in control group after 4 weeks. The
width and length of the condyle of experimental animals were also smaller
than those of controls after 4 weeks. In the mandibular fossa, articular zone
(AZ) and hypertrophic zone (HZ) at 4 weeks and AZ and intermediate zone
(IZ) at 8 weeks in the experimental groups were thinner than in the control.
All zones at 4 weeks and AZ at 8 weeks of the condyle in the experimental
group were also thinner. The labeling indices of BrdU in IZ of the
mandibular fossa and of the condyle in the experimantal groups were lower
than in the controls at 4 weeks and at 1 and 4 weeks, respectively. These
findings suggest that the soft food-intake inhibits the growth of the TMdJ of

rats, due to low proliferative activity of cells in IZ.

Key Words : Liquid food, Temporomandibular joint, Growth,

Histomorphometry, BrdU
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