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BRIER 58l glei4, TERES KE K o
ol &S vlx= BEHRSA o W, BHEERK
Em} §éaoﬂ BT s LR sled BEAS &
< B e BERAA ARHQ aFs #

fﬂvit}.
TR K- 58 ol R B0 BB #%E

SHe ohE BEES AT gehennme 3

TR FH S B (remodeling) ol )3} F38 HIH
2| FEFE BEHol Be KBS ]EH Bf""’s,]o‘\:].
Baume? ¢} 1 4 o8] BEES SHE V]

W47 th TER BOH ¥
&+ BF%E

TFEEFA vehte BE

i}iin% 6, 10, 16, 19, 20, 21, 22, 34, 38) Janzenszl Bluher

olats mRE AT
d )
[e)
o
W FEAS Kh W7 6, TEERS

fE Bi% 2 —F%ﬁﬂ’ o] BLE e a
Boyd, Castellig} Huelkes": + HEel BREAt
TEHAE R A BES BRI o s e

40,4145 Phillips, Shapiro$} Luscher‘“’) = =X bR

o] EBMS S BEAA, THE ¥ BEHC Jeb

Ut KRS S #iEc
Pimenidis®} Gianelly®'} Petrovic ¥ Stutzmann,

Oudet™ = TR BRIVt THRE MK =z

= AL ®ESAT, Mekle®™™ 35492 TH

WEE S YR %, YR THE BT Bt A

B2 BlEd 3ok
T3 BT ¥ THEE REL 323, By

of Kaled A5 BB Wb
Petrovic?® * 392 HpE #% THFE MR HE

< vzl BFEd did RS fFEstd, THE

R A S BRY o Aok TEE KR

of FES v e q8 skxl BFE 7HEelA, 4

fll BEFL o] W50l F3E B Rk K&

< u 2= vhAet BB (final common link) 24 &

B HEe sheln ek =7, MU BEHS K

£3& o T3 EH MEkEFMa S3l MY

sgen, THE BE ®EY KE ¥ THEEY K
gl W7t delwieh et
2], Goret-Nicaise, Awnz} Dhem™-2- 4|

BEBS BEDES o THE BES RE E£ES K

A7) Rebe, (BR FEIHS MR #buke] el

o} EEPcek ol AL B MW= FEX FH
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i RBE(osteoarthritic state) o] K3t EHIFL =
Bolx, ol & #pS HEM KE( (adaptive
stabilization) ol &} #Hole} FMeAct. =eld, W
BRET S B3 A BEgrel Bl BgEt= o Aok
etz ek

A BHRLS THE REY $E2 3= dy 7
2 BR A BRER SEE B 8% —
Roz, AR MU ERGS BEI) %, 4589
8 Bl Bitillsl BEEN BRS B gon,
ol KRE BRI sty o2 MRS o4l
22

O XK &%

Baume® = 44~50f8 8 (Kot H—KFl w1
Bl 2 A% eldlA HAHRS s, TEE
+ WHALR BB A BEEA & %, TR EE A
Boll Bk, %G FHRmMe Bed Pagct B
8 2R & #gel SAV B el 2
BE FEY e AL HEY). I& o] EEK
RE +ZE=2 dte, EEEE &0 (condylar growth
center) & HEEEM Ao REES goha shgich

Petrovicst Charlier®+ 4 8% S-DfF @il 48
vhe| & HRE 24ve), ERE 240l 2 U %,
EEH AR wire-emet B 8BS 4850/ 8
4 BESLd THo| BiHALelA #AEE 2 ) 4%, 4
kol Al A, hematoxylineosin Hfa 5L 5}
Aot 2 R HIEFMRES At FEHY A
2 , & Mlat o% 23 T2 & 29k &
BEFHEREY FAE Fel9 3o obeld, Petr-
ovics} Charlier+ TF3E 9] #BaiHHL (hyperpropu-
Ision) 7} BBk BIFMaE FEsle, TH FEEkEY
MimEy RE (additional growth) & 71x-Lciagic),

McNamara® = £EEEE FiAsld, 9%019
THES WHBEA A, HEEE] e, \EK
SRR FHE, MRERY BEE Pigesiich 640
28] AgolE vholol e}, infant B (FLEEFN 5~8
fBAR), juvenilelf (Fpgsist F—AAES B &+
Ex Bl 5T, 18~24f87), adolescent & (KA
F#Flol zlvk F=AF7E ol = MEHRE) L,
K&t Bt b, 4~445%), adult B (F=AFg 7=
SE2 B, 6~T) 22 vl Hikstslch 138
< BB R, MU BEEg LT iEHE

mAsel g Bodch o] By EMEE HRK
Bl Wk M= gel ol Y= [l jiES
Bth, LTHERGS #ENA #Mbrt BE HE
#5518 (craniofacial complex) €8¢ #{LE 714
Skeh infant oF juvenile 9F ool M= B WHHE
ol £® «dofulch HI TH EHY BE HAs B
o] v gity. 2@t adolescent £} adult Yoo 4
= HFe FEol =2 Hv}l weld McNamara
= B i BEd =let BRY EE = &
¥ BES B Bel ZebAlvtn ek 1385}
At AR MRS 27, adult 95019 B
BES TEttst EHitko) 1, KMol BE +al
g ol o] FHPAA-S BAER BMLol RES el
ot ek McNamarat F#t: BES  Fmk e
Bk Alololv EMAY BEFEM: (chronologic correla-
tion) o] gletm sHglEol B, HEI HBaN HE
L2 FBE KEe] SFtol Xd, HA 3 s
RERS MEMQ e &l Mbdolst gl

McNamaragl Carlson®-& Macaca Mulatta$l%o]
< Flifisted, FHAAMCL 4B (biomechanical) =&
£ YBH) (biophysical) MBS YL o, BB #H
ol deldrhe BFE EW 7 B, ticonium ca-
st onlayE cementationdte] FEH-E # 4mm §iS,
3mm FHOE BAAH el 18~24@A = Aol
A EEgslel 2, 438, 658, 88, 108, 128,
24;8 BIEI) % B A A Hematoxylin-eosin L8 81
9l Microprojector & 4. 5% A3t # thAl 9ft
Azl A Begtste tracingdt o}-&, HEBEY A
T & MEF2 BEshd i BEs Ak BE,
%%/ (growth layer, prechondroblastic-chondrob-
lastic layer) o] o] 28 ol Jelytz, 4~6
B Boll= EARoIfcbrl LI ik WA= St #
Mol E2 thigol A Vel ooy ol # Lol Al
vebros, bgolde o] #LE: 2 4 ¢l
t}. McNamara: o] ERE @, THEES B
0 #4128 #l, juvenile rhesus ¥ o]e T
BHA BEI BE Hg ol vehdd, FE EHE
BEel K ol LMWy, AWER BRIE St
of ol ¢ 2 FEERE EEN}. = W FE
B BN e FimiEfel HE (neuromuscu-
lar adaptation) & 7} o3 ~#53] o] & S BER
of HESCR ~HE HE Home B -uT -
RS #EH bt BRY A7 G
HE-E @R ebhdola spgdch

~120-



Ramfjord¢} Hiniker®®+ &8l BEY) #3F T
RO B Ao} ERES A Akl e B
B vA e AENe s BRIk g
rhesus ¥Fo] 4ntelE EEREF, 7elels BB
2= 2,816 358 £% BHAA BRI 2
Holl = FEBHATA A2 BMEal-S By, 5 Ak
ol= H3t AMEH Bl vebdch 8B
ol SMEH 3 wEENES] bt B LYo &’
B RS} LY ol el AMEM: Bk 2 fr
B B o T=eizich 168 =ol= 8@ w9
3o BEE sy tAfFe A, 36+
AL EFLo= EIfFE=el %rt Ramfjorde} Hinker
= 358 TIH WA #brl ozl BbEol
oA EHL® Eolot HKE Wt chsd
zZrol Eabsholvh G rhesus U ol9 FEBHE
2 AR MARIRE 47, THY KA #
F e o9 A RES IS Bk &
SRS (3538) ol A X BERA BAATS) WML (rev-
ersal change) =, RIS BZo] KK ATHAER
A7l A Y EENE S B RS BEE

o] A= gkxick= A& velvicha ek

Boyd, Castelli®} Huelke® = guinea pig$| HIEA
(temporal muscle) & #tAT oA YIgkslel Bk 3¢
k2ol RE MERL MEERGS #RJI (tension) & FER
Ak B HALE HH figsle] X MK
o] FERQAIE Broeshadch ARl B, £l
Bemiroe 3l 8 gubel BmMAIZcL 9wtEl &
2nlelmko] B ZEiRe] WA E R %k Boyd, Ca-
stelli¢h Huelke= QUSRS BFTH =45 Brkshed,
BYEe My gtiaS BEAZ A 32, HED
g T EAY JAAEE S o, KEHS B
B BRERY 2 B #Bbs Holx sk
287 EHol BRI ME Mird SEsr
Ligiie ERE gosots 3t

Ghafari®} Heeley®+ 25, 60H= AR W%
(masseter muscle)2 FEoll4 w gr}7} difol B
MEA D24 s B2RfGO NS B A
20, 50, 80, 110H# MR &, WK P (coron-
al plane) £ 8 YIS ubEo] AL SifFsige)l F
7 #% 2089] 250 ARBES FNEEs  ERHR
(sham-operation) — B¢ =l e} 7t Al=}e]oll th4]
MEAZ - Z5olA Filifl R MEL H
ez EMbsgdoH, FHE  Mmekx gL
il J5R LRES w1212l & (skewed appearance)

2 Bk olehxt- #b= 250 mBE Mk
50H014 7h FEglos, e X2 M A
Ae HEEE s o3 S Bole T ER
7F ek 458 BRXY - o 8l ERCA S RIEE
(resting zone=embryonic, prechondroblastic, pr-
ogenitor zone), MY (proliferative zone =inter-
EKHS

(hypertrophic zone=vesicular, chondroblastic mi-

mediate, functional chondroblastic zone),

neralized or nonmineralized zone), %% (chondr-
oblastic erosion front) ® & 4yo) == EHP ik
< 7halch BB fEkEe U FHER (adaptive
type) oItk 45H LUtk EHIY AR #®ES F,
o fEksh, @ik R (nonadaptive type) 22
slej3lcl. Ghafarig-& LI bS] #5R2 THEEHA &
Bol HRer fmel #bol HE fEHE P gl
om, =3} ofd ARCL EFI BRI HETC]
Foba dhdchk e MOHE IR = #E&Ee] BAgE)
doj bzl et ook

Pimenidis¢} Gianelly®3= 13=}2] 9 1 H= AR Y
TER BERE WA T PR %, 6585 A B
AV A A BHIEBAYC) HlZ, over-jet 3 tetracycl-
ine?] ¥ HEEL Shch. TSH EHE YIRS
THEE Mg T Jehdoes, BHRER
v A3 vE B@E 291, antegonial notch
= o F=elzich 658 (AW ol THEHE 2
ol HEREe] EEFA Al 3.4mm o Agrhov-
eriet:= HEA7 9k (B, A& overjet =
Fifrst BBl HEME JA Hoh FHEAA FHE
e Btk Lk BHe B9l Tetracycline ¥
A HEOlA = Fiits HEMR ER/F Holx
¢kgke}l. Pimenidis®+ Gianelly: T3 EiE UIg #%
oA FTEHEY Aol HE ¥ THES AE- L
ol Wl o} F ZA| #elx|= Bkow 2 WIH| 7
7 B THEY 28 KR REM AL o
1=, Enlow (1968) v} Manson(1966) ¢] XaExj & T
SEES Aol MEE HA MR, 93 KERL

(growth site) & 7}Alchi dkgdch =3 TFHEE
FERRY = BERrolA w3t A (LES #ERES]
+ ZA2 % Moss? functional matrix theorys} —i&
¥obx EiRsHieh

Petrovic®™-Z HE # THBFS Kkl pES
o 2] ERES BB A KAMCE BES BR
shich. THRE MR BEE A s A4 B
A5 7heElA Sl B o] BTS¢ TH B

-121-



B BiFd HES vA< uhAY BE(final co-
mmon link) 24 EEZ HES by RS A
M BRGE VB9 o, figkEFERRkY 4
ZWo) 50% BE B Hch =3 BREFMR Sk}
BA= 9o, FEANA B 2] Aol HEM
GA WA= o FEEFEHREE FFMERR
HbEle), WS kg FMiast BEe i aFEd
flasl #F (homology) -5 el glct.

Stutzmanns} Petrovic®®-& HHI&E Afl, /4
Hegsl B¢ Rl UK AR, EF a5 A
7HAE @A HEsshgich o] B BRE Ho
TE #iEAR AR A BRfS ®ige st
o B MBS uAche A4S & 5 e
TR B8 M R BER TLd o
oA B Aoz Hob AUl Bz sol &
BR/ WAESIE glv ALR B4l §gch

Petrovic'®-2& Al 2 o] retrodiscal pad2l
4 (coupling) 5Fe] o] el Eo] & 15HS 1BiE (ampl-
ication) 3ho], FHEA BBl MR HH EES FHin
< AFmgcla sk3ch

Petrovic, Stutzmannz} Oudet® = 385 S-D
* BRE fIAstd —de B EHsIded,
2 A BEHS BRED ARE 48 % HIR
Feoll Wl THA HRo| M=ol A BB
AR P, B R A IR o B, A
MR R A BRFLZER o BERET 25 EAged,
B—XEE Fi, TR DER LY BRER)
B = 9k

Goret-Nicaise, Awn3} Dhem® & 4% 1083
32¢hel o] S-DF BB Y S RS YIRS %,
158k B®iEAA Bl TR BEY w
e BRKsE veltston, ol EoRmst 9
o] FEMeZ TH BHE B #LatS eyl
o] EE=, s BEHS BrEsH TH BHEY ®
& EE WAE st erlEols TH EHEA ¥
R #bnbS slA -2 el o)A Bme R
FiE = SRS AUREE (osteoarthritic state)ol] K3t
Bgol, oleizL B2 #EH LEL (adapti-
ve stabilization) {EF.C 2 Jebd Holzl HHEIH
=}
2o} 2L £k 308" ARl A6 MRS,
KR Behm, A0 g Al BEGE £% BE
3 % BB BMLE BRe Gt Uy nER
ol A= MBS WA BRERS Wikt gl
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o, B BRERAAE EE ENES KR, B
BRES RE HE R TEREARREEY wkr)
Adel. Bz W B FRBRERAAE K
0 BEme vy #BEE Jebdch

ol @MY & el guinea pigoll A MRS
3 USRS, v, A BEGS mEska, 48R
% THEEY KE A3 gl Jehle HE
BEREAS fUiFste MmESBe BEs 't
At MUEEAS B EBEAIAE B R mikt o
I, B BEB A THAY RKE Ak
t7h 524 Sgich. WA Al KA B,
THE FEEBEMRRe] Addcl w= i &
ERS LT BRE HAAE WHS Bk B
2ol #Mbrt Bk THRAL A Bik=l AR
T & T ok HAS EFol B AEH #
Foll FHslx drtx ok

qbzl R0 A4k 25H, 60HF BES RS
Bl FEilsle HAET #, HATSHR #LE
FoBA FREm Lok REMAKREN B
{bol e Res BEIUch 2584 AR HEG
A TIEREEN A, B 1008 A6 BEHY &EF
Mpam o] Ha A& Wox, ®R 208, 508 ¢
S80RBS Al ¥ KM B KEFMES HE
B BLR BEE 2ok 2584 AR Ml
AR A EE 10832 TS fi)7 Hhre
HEFMIEET BT AL 608E AR
8 Bl BRkYlel AR HHE-E YIKRE B
U Hf S U B 2Tl A RS AR
TS ol & 4 el Bk BRE fRe
e, FH GRS EEE 4% 3EACdE #EA
LB AY BTHER 388 LRl FHE
JEES greol BB 2-€ E8dle TH BEY
e B FHY #LE £+ ddeH, mE
ol = BEY byl BZE= A d%dn g
o}

. wssete * Hx

fEE o] w3t £tk 485 Wistar #ER 24}
215 ol @R Untel: BlERpos
mfl s BEfHS =% Yket s, Swiels %
o g MMl =5 BFEM (sham operation) S i
T F £%& 8B MESYcE el 2vuleleh
Bl A0 BEEgEE BrEkst, Al BEFEHS '’
R % 48 A BHESHEERE 1.



FR

LR VRS

2] £ o A1 AT A2 4dF

i £ T 8 14 2
S B 8 F 8 F 4 F

% ! Sham operation ©.Z ! Resection £ Z ! Resection
A%+ o0 & )

2#}Z . Sham operation #}Z | Resection #}Z | Sham operation

*Thiopental Sodium & WHSPY 4~7mg/kei¥ER s}
of, 4& HEFA Zvh REEL = %, BIEN M6 L1 L2

(preauricular area) = Thrive animal clipper@ &
& 7ok ek MEFE wek KHOE B,
HA gl A oekdql e fEs 2
#%, 0.8~1.0eme| 2ol HIH FIBEE shddch M
B MTel s RIFsd mRS YRt 3R
RAE7L 2 Bt el FEEEAS 4 BHAZ &,
WY E FTEES BEAA T+ 5o, fise F
WE AR Ay BEDS Uekdch UkE L
el FTHE Y waeAlzch BFEMY Sl
o] Bepgnb-S Bspslm B -2 BEE hich 4
-0 catgut © 2 3~5[al4 interrupted suturedle] I
gle}, “*tetracyclined 6 mg® SR FeEEst Ak
DIt R RS fasl 9ok Elel wel
478, 8ol KK HHAA THRES S W
BHGS M $ 10% formalinol] R o}

4 THRE Zol aE D

Scaliper 2 0.0lmm BEf7742] (S} e} caliper
o] L2 —gho| =55 EESIAl AR &R
& EAL e zro] wE e ZH .

% BiE HE W, HEN 1 BRI M
odf Hite) BB & t-testdlo] - s}t

q a8 BAL fE A e D

FH8lle]l T TREES 325 o YRS %, 5
% nitric acid& 3~4 AR BiKst et paraffin @
B R, Bfio] olAlB NES s KL A
A Aok Yo FAE 8 6uo® she] Hifffo.
= 3fE4 ®reskdch BEARS B HE-2 THRE
FRell PATEHA, & FiR OFEC Eol =& 319w,
* Thiopental Sodium Z2}#|eF sl B £ oL
+tetracycline Hel &2t
* 4ef 5% AR LR
AMitutoyo
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e

a8 1. AEeE

L1 R Sl A EILARAL Al (FR Ao,

L2 : BWE ] 48l A BEIL7ER 8 Az

L3 Ak 484 BRI AR

L4 T E|iEe fiks &K EE.

L5 ; Supradentaledl| 4, A H—KHES LOHE
< EiES EERY AR,

L6 : Mental protuberance?| TEZiol4], Supraden-
talest H—KE#AL o2 RIBEZ7LA Az

DORSAL VIEW
a8 2. 589 Ard
208 Aol Avl wkekd Vepdc}



EER 7 e AS BEEE Bk (2
2). Hematoxylin-eosin %:fa3le}, Olympus BH-2
BERgg o= 40f%, 100f%, 4001 B} #3)
H1EBN BB 4005904 KB HERE
el MBEMRBRES L5 @E g 4 E)
e b5 (e POE), &l e &5 4
Bz Ensld, 2@ st n#sigdoad
3).

3% 3. AQTHAE % ATOPAEEE oA

N. % 5 & #

4 EtakE D

HERREDl 2 1 WEREE (R 2)

L25 Boigt RE HACA #1ERM FE
# A e e Jebudsh 3 L, L4, L6E
Holl4 HEMHo] ¥kt

L1-¢ &1 E®Eol 19. 02uomE % EfEo sl O
43mm 2 ZHE el L4= 51 K&l 0.50

E3 A24YEY #5- 95 6w

(2§ MM
LI 9 = 2 A1 4 82
1 EE 2]
t 19.45 19.02
(to0.21) (*o0.45)
2 NS,
L 16 .01 15.78
(t0.33) (*o0.45)
L3 *
19.08 18.88
(to0.32) (t0.35)
L R
3.92 3.50
(*to0.25) (*+0.31)
L5 %k
7.07 6.76
(to.27) {*t0.34)
L6 aekok
4 02 3.7
{to0.29) (to.27)
Ty pco.01
. 0.01¢P<(0.05
. 0.05¢(P 0.1

no significance

2 2 Es A1AITY A 4A

o BHEEFER ) 0, 42mm2) 2H2 ZhE vebweh
6 &1 RO 3. 71om= 0, 31mm Zgreh

2 2 WEaEE

e mAdA A BEGS BET Hile] &
2 zke Jebyich LIS 17.70mm2 0. 38mmZ$LL,
L2x 13, 82mm2 0. 23mm=Hgte}l, L3+ 17.37mmE®
0. 36mm=gki, L4+ 3. 67mmz 0. 21mm Z3tel

] #B# PR D

wEEEel 5 WERRY

BRREsl 21 EREY AR vt #H

(%] * um)
z = + % A o] z of
A = 4 £ Sham operation Resection
L1 18. 08 17.70 0.38
L2 14.05 13.82 0.23
L3 17.73 17.37 0.36
L4 3.88 3.67 0.21
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= B ool BiECES A o SRR 2 Mk

BT E 4949 o] PHHE

vk e,

¥1

MR 11 HWEREE Abolol] #EAIA AEES o
HEERE 1 2I8).
2 WEARY

BB RS Lt ZRAlA 4~5, A

o] 3~4@eoliel piikE I MilaE-& o] £

el He#h Eol

= [s}ie]
EREE

rebuieh,

KEFME Y- Bio M 5~6/, A
% Lo} R 5~6/8, £ el 4

A4 2~3/,

3~47& o) 3et.

B A =

fefie] 4~5f, Ao

1~2Rgelgie}. AR Hfllo]l £l L3
FAEHEE Jeblleh (BHEME 2 28)

fell 4 2~3/@ olgdom, # h#sF AMS 7~88,
A2 5~6Folsict. HBEdiME £fle) 6~78,
H A il A14LTY Ad ot 2540l o ol £E49) ua
4 ¥ 5 o4 B ¥
B 2 FAIAEEIA 2 TlALAEF | &2 [ ALAYT
d 2o 4 % s 3.79 3. 79 5. 67 5. 52 4,97 5. 25
HAFHAEET | (Lisy | (dLon | (2090 | (EL4a) | (£103) | (£148)
A 3o g w s - 2.33 2. 53 417 465 2. 50 3,23
v FET (L 0n) | (+0.79) | (+0.86) | (£1.96) | (£1.03) | (+1.07)
7b Atk 10874 HH, o)) ko] wol AT ¥ o
V. #iE L 2% RIS EHRE T B AT, KE st eF

SHE BZRS- ISER, AN, MRIEE S A
%1 T branchial archell 4] &4 slc?®

THE E5s, ks SPE

mji}' {EIJEENF%‘)“K—L :]_g]:ﬂ_
4ok,
s BAEREMRS] ATk, T FEES) siNEe) B

SHEN A B H

EHE A Fikael FIEmE
TRE e

LHRe}

of K¥Eel fUBET
T S EAE S
LH WagES] BN

o) SHUBRZ i ol
ok FEES] AHEE), BAP 2 TIHLES
2 OFSAFS W BEell Bl
BEMS Lol TR Bls A"

B S
alisphenoidsf}

A Ethshe, T B MAE Sikerel
K REE 4 FECE RS 95 Collns

5¥3 Furstman¥

ol
o,

BRG BREE o
Pl A= RS

]/1_19 31

ng} o]l ¥}, Goret-Nicaise5"-&

=11

of wt=, R #KFol

o] By

& Box feslel Eoyol sl 4
o We Litkel =
slojaleta el ARE £k 3HZE S THEE
°] 66% fRE MRS

ghrps ghep
SN
Z A PR 4 9ol A 75

BFe A7y Wk WA

wet4 S

Bl EHEST ARl

HE B FESEE B 2 FHE

ARE s,

Collins%

A% 1082
13!0” K‘L}_Elﬁ

E#

Fomge] =5

Ly, F

‘;“‘: #

o) EEgkzo] FopAlclm ek whebA,

MRE THE REELE Bl

g Aolet(&E 5).

A PO =
A% 108
v

L

2S5 L o4 ody Y FEF 37k
Goret- | Petrovic 2
Nicaise (1981) =
EE WA oy 105+ 35 45
FEFRAESZ| 1Y 45 |47, 8F
E 6. Petrovic(1981) 3 2 A2 AgAlg ¢
ahdl )
Petrovic (1981) [ 7
0 a=e | Male Spraque- .
LLIRS == Dawley Female Wistar
Ay | AF3F FEE
W F T no operation sham operation
5 oF no medication tetracycline
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Goret-Nicaise 52 sl B%EH BE # 15H
fil, Petrovic™-2 48[, F&+ 4B 8EKE
% £% BHAZcL Ramfjord™ = B &9 #1L %
of 9 B B4t B 2 EEN ke
B# BRE ¢ 264 Mg BRI
BZsle Aol wEsly HREAck B A B
AAE 482 8He MM PRl £ Jd9w
Bron Hol AKRE st T FH &KE v
e HRE BEY) A= Bififdd 24 8
23l Aol LEsctn B =lch

SMA BEMY BE B THE RE BLE BE
3]'7] Sisked FEEs HA (LY 1 & L1, 12, 13

= THEEY AoE Fsle HELE Petrovic®

‘ FHiEE FEAeE L4e T8 FHES KR v
2= BES 2o 6 HEstgen, Lbe) Lev
TR el del Hox 9l TH BHmre &
LE il st fEst ok

81 BB WS hEEle £ o, =3
2EBMS E-AflE sl & oA, s B
el ke THEES BE BLE JtHges o
4 dvh(® 29} 3). L2 HHA #HEHY FEE
ol AL, A B RE B BERERNA
AR Aol 7t A BEHY ol 3A #
B x A%kEE Bkl ol AL Petrovic®

o] EEy R $E7 Pk Pimenidis 5 3

Meikle®-& T8 BEE V8-S 4, BREE}
233 o e Artw sttt BERESY RES

TR B RR g RS & 4 et
£ 8). L4dlA 1 EEifo] Hmpral sl =L
& vebdeol. AU Bl TR B Rl

FTE prteh Lbol Lo+ TH BEE €8
A 92 B REAE 2R d5S i;&

ol Petrovic™-& o392 @EFE ol HESH=
ol, S REM B & ol BMALE K Mot
Agleta sh3iet.

A EH b, 48 % BHT aRAA wREHF
Mfasl BEFMIDE 2 BE 28BS B HRd

Yo (REKE 28), 88 Kt oot 22
Hgs ¥ 5 99t (E 4 % BEKE 28). F

el = KE MRS i WAoot B K
B #ENE REitd =& Rl Brseps
34, 39,40)

F7-2 Petrovic™ | B Siksl & BBk
He#gsr Ao, 8- L1, L2, L3 HHEA A3
ERE g Aolch A R Bk R
< fkEstAl Ll Bl BB BRFEMN
(sham operation) < fndl Foj ok dtvjm A3 zhste
& ERolA+ BB F2 BB Aflds &
FHS BHsIG ) tetracycline® B phiEE B
fyo 2 1B38HEl Y], tetracyclineo] THE KE
ol EiSE 7P7=]—3—‘4—1— 2oy ab glep® s K

HR A REY & @ﬁﬂ BolH, = Bl
HEBBr 25 fKEsglene el el §
ok &

A BB /MU BEG THRE K& Bk
= Bl B3 —Re=, aRe sMU BREPER
3 %, 489l 88 BEH ARBN BES
Bt el S B ke TR BA KE
o —EHY EEES] ETE shd e, T3H B
BiE WA 3 THE BE B mkstssh T

H 7. Petrovic(1981) 9] A& Azlo} L A Az wlm
Petrovic (1981) z
o2 F | 4 ¥ ¥ | 4 =2 % | 4 ¥ %
L1 14. 22 (£0. 40) 12. 84** (£0.27) 19. 45(+0.21) 19. 02*** (£0. 48)
L2 13. 61 (0. 50) 11. 12%** (£0. 33) 16. 01 (0. 33) 15.78"-5- (+1.45)
L3 14. 05 (0. 33) 12. 36*** (£0.25) 19. 08 (%0.32) 18.87*  (%0.35)
* % * P<0.01

*% 0, 01<P<0.05
* 0.05<P<0.1
N. S. No significance
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Bl (final pathway) 2] {442
Fol I FRelel A=, Mk BENd BERS
sl Braiviobol & FREelvy =3 B REE
oAl A SMA BEM =L TREE B Bk R OBHE
B BLERES FAYS &, A Beme &3s

E oo Pgs]e] ok gietn A Aghet

EE THE KR #E8E nale o x|
ER oM Bl ®ES Byl B R
2, BREFA AR s B prEskdch &
% 48 Wistar AR 24ntelE HERE 8miel,
581 EEERF 14mtel, F2 BREH 2eteld SR 9
of, HER-Z Ffllel #2FHMHi (sham operation) & &
S % 8 HM MEIYL, H1ERFS Ml
A B A % 8 EM MEdch 2 B
< AR s By BrE, R EFEHS 'R
% 4B FAFEUC &% BAD # TERE R
S shed HlREs 1 BRI, H2ERNY £-L
TS &A% sl =8 hematoxylin-eosin 4
. BEAL BFste & Be B s By
ok DEe BRS @l o2 HHRe a3k
1. BE U BRe s B kEe 5
He K BAE JHH Sivl BB 8B %W
B R4 EHL7ERI 2] Roe),  ARRZE R A
BAFL7E=I 9] Aol F3H B itk &A BE
Supradentaledl] 4 #—KFE71=2 8] #ol, #&
HiRel Bl HEMUA WA= ek

2. & o AR M BER ke B 4
A %, B&Ee A B, AiEcE kR &
FHMRE S L5 AR

-127-

3. 4MU BER BRI 8Bl A A,

kel BEFME ERE Asiek
4. FEUA WA WH 4 BolA 88 Atold BE

e s 713ch

(F RS & 580 T4 RE - BEEE

A BLoR RHERH, =3 wuv BEstd T
Al EEHE Y, REMHR L, MRS #idl
ol B#c i, BIEBHEER Ju7 HES
#£ioh)

2 £ X M

1. Baume, L.J.: Differential response of con-
dylar, epiphyseal, synchondrotic, and arti-
cular cartilage of the rat to varying levels of
vitamin A, Its impact on current growth
concepts, Am. J. Orthod., 58: 537-551,
1970.

2. Baume. L.J., and Derichsweiler, H.: Is the
condylar growth center responsive to ortho-
dontic therapy? An experimental study in
Macaca mulatta, Oral Surg. 14: 347, 1961.

3. Simpson, M.E., and Evans, H.M.: Growth
and transformation of the mandibular joint
in the rat, III. The effect of growth hormon
and thyroxine injections in hypophysec-
tomized female rats, Am. J. Orthod. and
0.S., 32: 447-451, 1946.

4. Bhaskar, S.N.: Orban’s oral histology and
embryology, 8th. ed., Mosby Co., St. Louis,
1976.

5. Boyd, T.G., Castelli, W.A., and Huelke,
D.F.: Removal of the Temporalis muscle
from its origin: Effects on the size and the
shape of the coronoid process, J. Dent.
Res., 46: 997-1001, 1967.

6. Charlier, J.P., Petrovic, A., and Stutzmann,
J.H.: Effects of mandibular hyperpropul-
sion' on the prechondroblastic zone of
young rat condyle, Am. J. Orthod. 55: 71-
74, 1969.



10.

11.

12.

13.

14.

15.

16.

17.

." Chiasson, R.B.: Laboratory anatomy of the

white rat, 4th. ed.

Collins, D.A., Becks, H., and Simpson,
M.E.: Growth and transformation of the
mandibular joint in the rat, Normal female
rats, Am. J. Orthod. & O.S., 32: 431451,
1946.

. Collins, D.A., Becks, H., Simpson, M.E.,

and Evans, HM.: Growth and transforma-
tion of the mandibular joint in the rat, II
Hypophysectomized female rats, Am. J.
Orthod. and O.8., 32: 443446, 1976.
Elgoyhen, J.C., McNamara, J.A., and Riolo,
M.L.: Craniofatial adaptation to protrusive
function in young rhesus monkeys, Am.
J. Orthod., 62: 469480, 1972.

Furstman, L.L.: Normal age changes in the
mandibular joint, J. Dent. Res., 45: 291-
297,1966.

Goret-Nicaise, M., Awn, M., and Dhem, A.:
The morphological effects on the rat mandi-
bular condyle of section of the lateral
pterygoid muscle, Eur. J. Orthod., 5: 315-
321, 1983.

Ghafari, J., and Heeley, J.D.: Condylar
adaptation to muscle alteration in the rat,
Angle Orthod., 52: 26-37, 1982,

Graber, T.M.: Orthodontics, principles and
practice, 3rd. ed., W.B. Saunders Co.,
Philadelphia, London, Toronto, 1972.

: T.M., Rakosi,
A.G.: Dentofacial orthopedics with func-

Graber, T., and Petovic,
tional appliances, The C. V. Mosby Co. St.
Louis. Toronto, Princeton, 1985.

Hiniker, J.J., and Ramfjord, S.P.: Anterior
displacement of the mandibule in adult
rhesus monkeys, J. Prosthet. Dent., 16:
503-572, 1966.

Ingervall, B., Frededen, H., and Heyden,
G.: Histochemical study of mandibular joint

18.

19.

20.

21.

22.

23.

24.

25.

26.

- 128

adaptation in experimental posterior man-
dibular displacement in the rat, Archs. Oral
Biol., 17: 661-671, 1972.

Janzen, E.K., and Bluher, J.A.: The cephalo-

metric, anatomic, and histologic changes
in Macaca Mulatta after application of a

continuous- acting retraction force on the
mandibule, Am. J. Orthod., 51: 823-855,
1965.

McNamara, J.A.: Neuromuscular and skele-
tal adaptations to altered function in the
orofacial region, Am. J. Orthod., 64: 578-
606, 1973.

McNamara, J.A., and Calson, D.S.: Quantita-
tive analysis of temporomandibular joint
adaptations te protrusive function, Am.
J. Orthod., 76: 593-611, 1979, .
McNamara, ]J.A., Hinton, R.J., and Hoffman,
D.L.: Histologic analysis of temporomandi-
bular joint adeptation to protrusive function
in young adult rhesus monkey (Macaca
Mulatta), Am. J. Orthod., 82: 288-298,
1982,

Meikle, M.C.: The effect of a class II inter-
maxillary force on the dentofacial complex
in the adult Macaca Mulatta monkey, Am.
J. Orthod., 58: 323-340, 1970,

Meikle, M.C.: The role of the condyle in
the postnatal growth of the mandible, Am.
J. Orthod., 64: 50-62,1973.

Meikle, M.C.: In vivo transplantation of the
mandibular joint of the rat; An autoradio-
graphic investigation into cellular changes
at the condyle, Arch. Oral Biol., 18: 1011-
1020, 1973.

Moore, K.L.: The developing human, 2nd
ed., 1977, W.B. Saunders Company, Phila-
delphia, London, Toronto.

Petovic, A.: Experimental and cybernetic

approaches to the mechanism of action of



27.

28,

29.

30.

31.

32.

33.

34.

functional appliances on the mandibular
growth, Monograph No. 15, Craniofacial
growth series, Center for human growth and
development, The Univ. of Michigan, 1984.

Petrovic, A., Oudet, C., and Gasson, N.:
Unterkiefer propulsion durch eine in ober-
kiefer fixierte Vorbiffithrung mit seitlicher
bif
Aus wirkungen bei Ratten weahrend der
bei

sperre von unterschiedlicher Hohe.

Wachstumsperiode unt erwachsenen

Tieren, Fortschr. Kieferorthorthop., 43:
329-344, 1982,
Petrovic, A., Stutzmann, J., and Oudet,

C.: Control processes in the post- natal
growth of the condylar cartilage of the
In: McNamara, J.A., Jr. (Ed.)
growth series, Center for human growth and
development, The Univ. of Michigan, 1975.
Petrovic,

mandibule.

A., Stutzmann, J., and Oudet,
C.: Condylectomy and mandibular growth
in young rats (a quantitative study), Proc.
77: 139-150, 1981.
Phillips, C., Shapiro, P.A., and Luschei,
E.S.:

Mulatta following destruction of the motor

Finn. Dent. Soc.,

Morphologic alterations in Maccaca

nucleus of the trigeminal nerve, Am. J.
Orthod., 81:292-298, 1982.

Pimenidis, M.Z., and Gianelly, A.A.: The
effect of early postnatal condylectomy on
the growth of the mandible, Am. J. Orthod.,
62:42-47,1972,

Ramfjord, S.P., and Hiniker, J.J.:
displacement of the mandible in adult
16:

Distal

rhesus monkeys, J. Prosthet. Dent.,
491-502, 1966.
Ranly, D.M.: A synopsis of craniofacial

growth, Appleton, Century, Crofts, New
York, 1980.
Stockli, P.W., and Willert, H.G.: Tissue

reactions in the temporomandibular joint

35.

36.

resulting from anterior displacement of the
mandible in the monkey, Am. J. Orthod.,
60: 142-155, 1971.

Stutzmann, J., and Petrovic, A.: Le muscle
pterygoidien externe, un relais de laction
de la lange sur la croissance du condyle
mandibulaire, Dornees experimentale,
L’orthodont. Franc., 45: 385-399, 1974.
Tonge, E.A., Heath, J.K., and Meikle, M.C.:
Anterior mandibular displacement and con-
dylar growth, An experimental study in the

rat, Am. J. Orthod., 82: 277-287, 1982.

37. 2AAY, AARE WY FHE 544 3
S oargel val Akl A AYA AT o)
2 x=), 91 111-116, 1979,

38 AWF ¥4 A TEEIHE 1978

30. WA, FUA WA wiﬂ Fapol ol 3t
Fof wlalt el B AFA AF. WAw
=], 10:29-38, 1980.

40. wredal, o i WA w2z ¥ =HE o
Ao e zA3A oF XA, 14:53
—-61, 1984.

41, For, welg D A22 2] Al Az Guinea  pig
o) shetg Aol wlAk ikl Bk AYA
AT, wixjam=], 11:25-30, 198L

42. olulw), %34 : Tetracyclineo] WA AE
9 st ol vlAE Gl A AFA
AT, A=), 5:33-41, 1975

43. o]#ul, §od5F : Orthopedic forceol| &gt ™
4 okapd 9l 24 Wale] W@ ZAHA
o7, oz =], 13:155-165, 1983.

44. o)™}, 4 AE ! Cyclophosphamides} ¥ 43}t
359 gakel vlAE Gl dg AT o3
x|, 12.7-13, 1982.

45, HE3, 293 337 ALY A AN FAHA
ol w2 Aol A AWA AT NGT
7Ze 8-tz =), 2:119-23, 1978

46, A 9 1 st aFe] Wil A AYH
of 7, dgkA| 3}e o) Abad 3} =), 20.619—623, 19

-129-

82.



AN EXPERIMENTAL STUDY ON Ti{E MANDIBULAR GROWTH
FOLLOWING RESECTION OF THE LATERAL
PTERYGOID MUSCLE IN RAT

Tae-Woo Kim, D.D.S.

Dept. of Orthodontics, Graduate SchooI,ASeouI National University
(Directed by Prof. Yong-ll Chang, D.D.S.,Ph.D.)

The purpose of the study is to note the effects of the resection of the lateral pterygoid muscle
on the mandibular growth in the growing rats.
Twenty four female Wistar rats were used in the experiment. They were divided into three
groups:
group 1; bilateral sham operation
group 2; bilateral resection of the lateral pterygoid muscle
group 3; unilateral resection of the lateral pterygoid muscle
(The right lateral pterygoid muscle was resected and the left one was sham-operated.)
Groups 1&2 were sacrificed eight weeks later and group 3, four weeks later. All specimens
were measured with calipers, and stained with hematoxylin and eosin. Groups 1 & 2 were com-
pared with each other. In group 3, the right side was compared with the left.
The results were as follows:
1. In the growing rats, the resection of the lateral pterygoid muscle was followed by a decrease
| of the mandibular growth. After eight weeks, the condyle-mental foramen distance, the
angular process-mental foramen distance, the size of the condylar head, the supradentale-
first molar distance, and the diameter of the symphysis were significantly smaller than the
control.
2. Resection of the lateral pterygoid muscle resulted in decrease of the thickness of the cartilage
layer and the prechondroblastic-chondroblastic layer after four weeks.
3. After eight weeks, group 1 and group 2 were not different significantly in the histologic sec-
tions.

4. The condylar cartilage was stabilized eight weeks after the experiment.
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