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dExE
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4 $23E A e 437 2AA
FARYR AEel YoiA <t 2HE
7 ANAE 4% Thol Y A4e] B4
olch. B3 ohetEold AotE 43 24
e Azt Al YolA g TG Fotz
A olol g we 48 477 Ao} Roh.

stephradEe 440 daked 72 d9e
Be YAAEHE B APt es 7}
44 2Aold A=z, HgTs dusel
9ol ol ATA FHATLD AN 43
E B Aols yeln, 8 24
o2 YHEEZ 9 ANKFY] Y% AT}
N2 ded A7 EFHdes waise g
L ARl AL P4 AFRALET £Y
S Aol ohye FRAZEE $fsez 9

Holl ot YA & HE 4 AP

et Fod-Zol Aol 4%E niAE g9
F2Ae 2A HAA 893 T4 gQlez
FT¥#2 4 A BAA a0 A} AFEA
Collins 59¢ Al 434§ AAY WAoA 3
45 AEFF9 FA4E J|AHASL Becks
e A4EE AAR B4 42EE o
thyroxing& Foi¢ A3 AT AdFFe) F
18 ¢ Mg oo, Petrovic T
somatotroptic hormoneo] &35 A-F45 9
F4€ 714 &dx %o, Baume®2 A
7} WMol ulelnl A AYE =T AE Y
I AFe 37 A€ a FeRFE |
2% AL sy dFe a2yl Yo
€ B v U=, Gerling 7, 9 % 9l
29} A% AA7] qAe HFAAAE A}
g A% F4AF AT Fol FALE BANA
.

44 g9le] #Y dAF=2AH Bouviersh
Hylander'®& 4] (A S4) €& & WAolA
ZA(FdE F4) & T WAl v st
F dEEFY A4t dojdE L2 dgled
Bouviers} Zimmy'" £38 7A€ & Ao 4
AA¢ F WAe vl FHYFAFe 275}
2714 ¢ Bastg e Mcfadden 52 74
€ F Aol FotA Y Fobet detE
Helo] Wit YolndE 2ndgc}.
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Lindsay'¥= "4 #%e2 3732 w3
Agell A sldA5 dF AEF9 AX F9e
Z719¢ A2 Buchner'Vs WAjoll
BE Folv AAE Aasld oty A3
9 F7HE BAR ub Uk, PO wWiXo] A
WAdg o] 83t slotES b WA AY
ol A dttaF Fubd AEFFe Fr4oh AWEE
AEEY F7He va kg en, Petrovic'®L
Aol Ful 2§ AAHE 7ehed dpetaF o
9 F43 st Aol FrHE BA vk 9l
ow], AWML 439 W] Ty} ZAAHE
71 RS Agzrlede AT AN dF
%9 FA L9} dtetal Aol 4t Yepd
v AAe F3le o Ade glojActzn
o},
1979 Petrovic 59& WAlg 9= &
A7 T AdFolEEZY FLE
pAem ¥ =g ShtE Aol FuE A
o slglew, uwhe wg HAY AR
WAo 4 sletaT AFFe A4 E 2Ydd
2 g}, olHA AT AT L ol &
A wistol] o3l vimAd A HLIdn &
Mz glew, =3 4 FE2 Ao
AF7)9} AlAVe] oslodME GakE Yot

oo AR FAAAI HE stEY
7154 Ao A3 4g22 Charlier 22
& WA slebEe] 715A AW Ad-Foh
X ZE9 ZFAL spA&ctn dlg.en], Petrovic
YL AT dEFY FAS AF JES
9] serial sarcomere?] 748l dleta]l ZAol F
7Hg ®a slglen, Stackligt Willert?+
FololA 7l5d ASdrt d4FA Ko WHE
ZIALen o] AdE AT FiId FAHE
AAsg 20, Elgoyhen 5 7|54 Ay
A AAE A AgololA sfetaFo 4%
$xot AAgel FAIE BRI
McNamara$} Carlson®®-& d40l9] 3slotz&
NAed AW A3 s 455 F
Al Zs2 w3 9z, McNamara®s
implant& =HA]q UFele] F¥ WA 74
AHAE B3 ATA sE Aele FobE
X a3 vl glo}, Degroote®®v A7 w4

ol 71%3 AW AANE AAAA FAAF
AFEe] FA Ao} stota Ho| 4AE B
A3 o} AUt

JA4 «dAF2E Marschner®t Harris®&
activator AM§-A] slobEe] FHelrh FriHa
gl setEFe A4A45rF FA=cdn
¥ 313937, Freunthaller®¥ Xz=Z¢ H3}
9} Hgo] FetFe] Aojrt FHga g
=, Meach®& 34#F Aol o5l ¥4
agte] #i4xdn 3¢k, McNamara 53¢
< 7153 ARAE AdEede 43S A
A gow, Aslel Ao HE sletael A
o] F71% 714 Skdx ek, dbd Bjork®
€ 7154 aFFAd g FA4H wste A
A4 Ao WHE  qle] sida 3glow,
jakobsson®?, Harvold®} Vargervik®**x 3}<}
T AAole HEN} glod, ®A AzFe
WY, 739 w3}, Hoje] WHZol o3 Wy
7} el B adgel. Hotze 7153 aA
Ax 9 FaL-2 AdEe A glo,
ol slotoll old 2% 7l A& =iEolz
dtger], Luder’®™& Ao A# A}
SetE e AA wake] WaE slHEga 3o
etE Ag AL AN, oAy et
9 AAEA shsA dgAE olAx
< ©#o] 9l :

olol AR A7l WAl 7l Ausy
AAE FAAA s1e4 A4} stF 47
of vlXE G AAANAE AL Fslo
yvetrbe #W3HE dolur] std AF AS,
BAE A%, BAAAA A& sodas o
oo 2ARAE AP,

II. Mg % wy
|. AHEE

AYFES TARAF A A8 A 45
812l Sprague-DawleyAdl $AwWlA 60vie]ls
o] &3t AgE 327, d=2F 207te], HA
T 8utelq w3 o]E& ©}A] Table 1
3 ol 15, 2F, 4F, 8FTY 49 £Fo
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Table 1. The number of experimental animals

Experimentsl
period (wk) 1 2 4 8
Age {wk) 5 12

Group

‘Experimental 3 3 13 13
Control 10 10
Normal 2 2 2 2
Total 5 5 25 25
80

2 ¥-Fihe] Adel Agdglc

AYE3 dagFL T4l /44 ol
& Hagar] A8 FHelA sold ¥4
AF AFol ¥k FEEL B A4 44T
3 oz WA }AH.

2. EXIHE U BH

etZe] 7154 AW FA+ Degroote™
o wgg Ao nqt MR (Fig.
). 24% W=(0.08x3.8mm, Tomy Co.,
Japan) & AHg3ed AAg g4AH F 2
4 5L FHARen A4 AL W
A 317 5] 2L ¥ W=E FFA
Apolol A9 2ol wisle] B FAR
o, AAgRA] AN Aol FobAd
QAAHQ S&e] AR Yn @A =K

Postural hyperpropulsor used in this
study.

A: incisor collar B: brass wire

C: elastic rubber band

Fig. 1.
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Yol o3t et AdwE HEF 3132
o ol FHYE AESA =5 A
(Fig. 2). d=ZL AlH=o| gle FAE F
Ao AYTH 2T 1, 2,457 2L HT
71ZHE <t 3 1041714 ARt AR E F
Ao, §FTANE 457 FAARE ¢
7 AAE AAR}S.

3. MBZ Aa ¥ B AR

AFo] ¥y Ay #AE AN AYEH
gzFez WA 4F Y 8F T 1F Bz
HFE FA4%geq, 4 1074 e AEE
¥ HEdo F A& RTdor Agdd A
F el Held dHAE 22H (Mitutoyo
Co., Japan)Z 1/100mm7x A&y 4
T3 dzdAtole {4 AF L paired t

Fig. 2. Lateral view of the rat worn the postu-
ral hyperpropulsor.



~test® AW ek,
4 MAHAE AS

4F o 85T AYEH dlz2F9 7 109
A4 g A F FAE A4EEE 59
AN dZFoz Held F EFE T WA
A L&Al ¥ 457 905 Z4E2 60cmA
2ol 4 65kvp, 7.5mAZ #d3A}(Fig. 3).
299 55 A Azl SulgE gy ql
gt3led Fig. 49} 2 A&ZAE o3t A
Felol A’ ¥ Fig. 59 2L A% ¢3¢
A &3 ot

=3 85T slebEE Ry HEdo 5
3 o WAA AAE 93y FtalF
o] FA HolAM dEF Ao ANF

oz st sotaldol olfE (Fig.
5¢ aRagon, ofF Az AFAEL
HEH EZAAE FAUT AYEH AzE
Apols) EAWA Fol4 AL paired t-test
& Agsgle.

5. =& E& H=t % H3

Agel ¥ 2 AT WA Jui 43 A
AF 8utelE 10% 4 formalin Lol .4
T ¥ o4id F95 Sl g @3, 54,
24A2 F stebd Eojsigich, xeld =4

Fig. 3.

Sagittal split of the rat head and posi-
tioning of the hemihead on the standard
dental film.

€ 4um FAL A4 EHeor 4Pd ¥4
% A%Y # H&E 39489 3¢ 907
ol A JAgt. AT dEFL AN, ¥
Ay, F42 T3 (Fig. 6) 4+3, 34
%, ASALE, v dFALE 59 A3
%7%¥ micrometerg o|&#o 2x9¢& 3lota}
FE A7 2314 §Asd HEAE FEI.

m. A4y

4379 AY7|7F AFASE Table 2,
Fig. 79, 8F%4 al%wd: Table 3, Fig.
8ol 7t Jeblidler, AYrIzEa A¥E
3 &g Alolol §23 xolE Molx sk
o} (p>0.05) .

2. ZE9 Yy

AEY s 48T dizFAlolol 79
& 271 99 (P>0.05), (Table 4, Fig. 9).

Fig. 4. Landmarks and basic line used in this
study.

Ul incisal tip of upper incisor

LI: incisal tip of lower incisor

AF: the lowest point of articular fossa

CO: most posterosuperior point of condyle

Occ-P: line drawn from midpoint be-
tween mesial cusps of upper
first molar and lower first molar
to midpoint between distal cusps
of upper third molar and lower
third molar
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Fig. 5.

Fig. 6.

Items of liner measurements, ratio

and ahgular measurement

1.

2.

Incisor overjet (UI-LI): distance from

Ul to LI on occlusal plane
condyle position(AF-CO): distance
from AF to CO on occlusal plane

. tooth axis of lower first molar to

oc¢clusal plane

. ratio of mandibular length to maxil-

lary length (CO-LI/AF-UI)

. angle between the chief axis of the

bone trabeculae in the condyle and
the mandibular plane

Sagittal section of the condyle.

S: superior portion
PS: posterosuperior portion
P: posterior portion

Table 2. Body weight changes of rats worn the postural hyperpropulsor for 4 weeks {experimental) and control

rats {unit : gm)

Experimantal .

period (wk) 0 1 2 3 4

Group

Experimental 69.9 89.6 1021 1309 158.9

(Mean *SD) +13.0 142 +20.7 + 37 +30.3
Control 69.7 90.8 107.0 136.1 161.2

{Mean £ SD) +12.1 1.2 +14.6 +22.0 +24.1
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- - - Experinental

200 |. . Control - ~- Experimental
250 —— Control
200
& 5 150
& s
K7 =
= 100
so L
S0 |
0 1 2 3 4 0 123 456 7T%
Experimental period(wk) Experimental period (k)

Fig. 7. Body weight changes of rats worn the Fig. 8. Body weight changes of rats observed
postural hyperpropulsor for 4 weeks for 4 weeks after worn the postural
(experimental) and control rats. hyperpropulsor for 4 weeks (experi-
Not-significant difference between ex- mental) and control rats.
perimental and control groups, p > 0.05. Not-significant  difference  between

experimental and control groups, p >
0.05.

Table 3. Body weight changes of rats observed for 4 weeks after worn the postural hyperpropulsor for 4 weeks
(experimental) and control rats

{unit : gm)
Experimental
period (wk) 0 1 2 3 4 5 6 7 8
Group
Experimental 64.4 88.2 98.6 1176 1400 167.4 196.6 2121 2268

{Mean £ SD) 148 +189 1230 %211 $223 227 £30.7 285 176

Control 64.2 95.6 106.4 129.3 162.6 179.0 201.4 2139 226.9
(Mean £SD) 140 137 171 188 *21.1 2199 1269 1255 6.9

Not-significant difference between experimental and control groups, P > 0,05

Table 4. Length of rat tibias {unit: mm) .
- Experimental
Experimental i Control
period {wk) 4 8 =
£ 30
Group r
2
Experimental 27.33 31.33 s x|
{Mean £SD) +1.25 +0.95
Control 27.62 31.60 0 4 8
{Mean £ SD) +097 1096 . Experimental period(wk}
Not-significant difference between experimental and Fig. 9. Lengt.h o.f.rat txbu.ls. A
control  groups, P>>0.05 Not-significant difference experimental

and control groups, p > 0.05.
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3. HAMMALE A&

ety A€, A AYE BLFY
B3 stepdtde] o F& A 8FTAAME
AY ol dzgric A vebsta(p<0.01),
(Table 5, Fig. 10).

AX YA 2 B3 4Fxole 49
TolA dz2Fro ZA velgte v (pd@.01),
4577 A ARF 4F7) AAG 8FFelM+e
AY 3 dz=FAtolod f8 A7t gide
(p20.05), stetatFo AA€ 43 o 8FFel
A AYEo] zFr I-Fotel HAo] vl
of ¥4 =20h(p<0.01), (Table 6, Fig.
11).

et A 1T H Y A& 4F: TN AYT
o] cfzFol uidld A 7JAbs et (po.
01), 8FTelMe AYTs A=Al F9
& o] Mo}x 9pakch(p0.05), (Table 6,
Fig. 12).

et Aojol g doF FHol9g #|(CO
-LI/AF-UD € 4573 8F T4 =5 49y
To] di=Fell ¥y A el (p<o.
01), (Table 6, Fig. 13).

4. =3 =9

132 D3 dEe JEgd, =49

Table 5. Angle between the chief axis of the bone
trabeculae in the condyle and mandibular
plane of rats observed for 4 weeks after
warn  the postural hyperpropulsor for 4
weeks (experimental) and control rats

{unit: degree)
Experimental 1419
{Mean £SD) 40
Control 1368
{(Mean £ SD) 29

Significant difference between experimental and control
groups, P <0.01

{

Fig- 10. Angle between the chief axis of the
bone trabeculae in the condyle and
the mandibular plane of rats observed
for 4 weeks after worn the postural
hyperpropulsor for 4 weeks (a) was
directed more posteriorly as compared
with that of control rats (b).

Table 6. Linear measurements angular measurement and ratio

Group 4 week 8 week
. Experimental Controt Experimental Control
Item (unit) (Mean £SD} {Mean £SD) (Mean £ SD) {Mean £SD)
Incisor 0.27 0.66%* 0.64 0.64
overjet (mm) 021 +£0.13 +0.44 $0.21
Condyle 0.33 0.17+* 0.60 0.04**
position (mm) +£0.34 +£0.32 0.3 +0.35
& to Occlusal 81.97 85.27%* 95.87 86.37
plane (°) +427 £2.7 +2.75 +2.27
CO-LV/AF-UI 0.99 0.95%* 0.98 0.96**
+0.02 +0.12 +0.02 $£0.00

Significant difference between experimental and control groups, ** P < 0.01
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Experimental
t L Contral
.
—_ *k
€0 *
rs
=
C
3
-1
0 4 8 4 8

Inqiéormverjet Condyle position

Fig. 11. Linear measurements of incisor overjet
and condyle position on radiograph.
Significant difference between experi-
mental and control groups, **p < 0.01.

Tzl vt} A%F, FA4F 4As4EF, v
WAZFAELETY 4522 TEE 4 Yed,
AdkA ol el 4N o9 F40F gk FA4E
7t FAE 25% 9E dehiglie, 43
T3 AAFAelel AAE g Fol7t el
A skt

}5-24% o] F+= UAF(squamosal bone) il
ME AfZE, ol#3 A2 dded, o
hdol] AUZF2 FAZI dojvta e AN
Feol Bov, AYEn JATAelel= T8
& zolE WAY 4 ¢} (Table 7, Fig.
14,15).

23T LAY T A 249 AFAER
o] Fr7} FAF vFd FhEed, &
3 AREH FA4%Y A F1E vge
o, HIHAFAEE ol AT AT
25 F4aFe FA gigter, ge sbFAl
¥} 2FAX} FHE Y45 RE ARG
T AU

A4E9 5o 4 ATl AT
of wlsle] HLFz FA=} Yojulx g
ABEY F471 F7hE FA4E 2 (Table
7, Fig. 16-19).

477 A5 T FAle 2E F9oA A

Experimental
S0 L D Control
fa 85 | EF ‘—‘
: é
E{ 7
= Z
80 | é
%
Z
7
7
0 4 8

B to occlusal plane

Fig. 12. Tooth axis of lower first molar to
occlusal plane. Significant difference
between experimental and control
groups, **p <0.01.

dEol FA4Tel vt Frtd 4L vl
W, 53 49 ASHdEZY Fo)l Fog
A cFAoladct.

Ao 5o FHelMe AYEFR FA
Z7F dolutA]l gk AAEY FA7 ATl
A BT ¥lsled A3 Fokd YAE 2
fdow, FHFele Fu FHole dEFFol 1
elytc}(Table 7, Fig. 20-25).

8F T AYE Y AT BT F4F9
Azt FANAL o] Fisd, dEFF
FAE dA43 Fasdes, QQ4Fe] 5
FHolMe 2E F9 FA7 A4l G4
3.9l c}(Table 7, Fig. 26,27).

o o fo n

Iv. ¢ 9 2%

ofetdd X9 53 detFe Al oA
shetar-o Q¥ 25t =4 vige] s
olgtow] 1940xddelA 1960 AA = F=
shetaTrl F2d AR FAARA F3
AwE ok Azse] gt

194411 Masslers} Schour*®& &}eta 57}
Fa3 A=A AT A o3
o 3ot Aoz wHejddn e
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Experimental
Contral
1} *% ok
=]
3
]
o
Fig. 13. Ratin of mandibular length to maxillary
4 : “length. Significant difference between
0 _ B experimental and control groups, **p <
CO-L1/AF-UI 0.01.
Table 7. Condylar cartilage measurements of the normal and experimental rats
(unit: um)
Portion Supervior Posterosuperior Posterior
Nor. Exp. Nor. Exp. Nor. Exp.
{Mean) {Mean) (Mean) {Mean) (Meen) (Mean)
Exp. period {N=2) {N = 3} {N=2) (N =3) {N=2) {(N=23)
1 week group
F 28.3 29.56 24.26 32.01 39.45 57.66
P 36.51 27.77 36.75 33.32 40.92 47.53
T . 4214 48.51 71.05 73.83 108.78 89.51
H 768.2 72,68 142.35 136.71 146.02 127,40
Total 183.15 178,52 274.41 27587 335.07 R22.10
2 week group
F 26.95 4278 33.57 39.20 683.95 64.35
P 2450 32.00 30.63 38.55 52.43 43.77
T 43.37 55.37 93.10 81.83 91.14 75.30
H 75.95 89.43 115.64 114.50 123.97 126.58
Totat 17077 219.44 27294 274,08 331.49 310.00
4 week group
F 26.71 4051 23.52 34.46 58.31 63.21
P 28.91 31.20 33.81 356.12 47.53 58.80
T 46.06 57.98 67.38 84,12 88.45 108.45
H 69.29 70.56 130,90 116.62 142.35 148.63
Total 160.97 20025 264.61 27022 336.64 379.00
8 week group
F 36.26 36.42 44,59 26.46 56,35 684.84
P 19.50 28.26 47.53 32.67 26.95 30.22
T 49.49 44,92 48,27 7023 76.44 72.36
H 76.20 30.53 72.03 96,88 91.14 85.10
Total 181.45 14913 212,42 22524 250.88 25252

Nor.: normal group, Exp.: experimental group, F: fibrous layer,
P: proliferating layer, T: transitional iayer, H: hypertrophic layer.
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Robinson® Sarnat’”+ 3sletat571 713 F8
T AA FAAN2ZA A A9 FE
dogle] v velst dfotas AFe] FLI
Aol FAA 2 dgch. Symons*®+ sletat
F7b AEe AR dxsidn dYa
Baume# Derichsweiler®® =3l 3}etz571 3§
ohE A FAAY d9lch.  Sicherst
Bhaskar‘®= sjetaty dFo] defxAnz e
F7b #uk obdel slebE AAlY Ao Frlo|
E 7lq%gn §ct.

A 19599 Moss®t Rankow*Voll 2] &hof
A¢ 4= “functional matrix theory”
g 3dAFe FAHABHA oA ez HEY
o= A2 Jarabak? Stuteville'?d] %ol
%F5F AAA A Al wHeddto] ke
¥ 319} Gianelly$} Moorrees*®2] <& 3}ets}
FE AAT HAHolM FdEe AHolode &
W3tsh glckes BHaol 9sle] A AF WA
KAk,

19751 Enlow*v: slobsl5= shole] ofg
"é"‘—‘f”-r]'s iz A setE AR F2F o

FS 3t FHBA O 2t dgE Yern
3}91'4. Moyers*®& o|21d Aubsl Zalel of
dted R &g AEE HErle ol dhetat
F7t ebE Aol F8.3 °31 gg g, =3
FHE59 “*ﬂ‘ﬂl A% Hg =3 F7 o
&S 3ld, £F st ‘45}5}‘4 thEFo] »
4 3o ‘*’E}ﬁl‘:}l st o}

et AR 2o A A AT #F
2o Fe| zbol, AF whie) Ao, FH FF
A7 3 =9 Aolzt YUE b oz A
A A Fde dFA, d=T AF o
¥ 28 2 AN ¢ ot =28
A 3 F rxd AgE I 4 ‘317] o
o et@Ae] QA FARY EHEFEE 53
B Age] olFoxx U, ¥ ?'1-?01] AL
d WAqE stehEe] e, =7 W ARuby,
°-¥*‘4-€-4 sy Fz271 A Aoldg

< AR gL S U 2A3NA
‘é‘dql °l%’§ T U FAxZAE A ¢
T ed, FHoA elod AMAE AYTH
HEzFoE 4%3}"4 A7kl FAAH ol E

4zt & 4 o =¥ ALY T4 S
Aol HadAle] ooz APYFEZ o &3
=

3ot 7153 AYH FA+ Degroote’s]
WU g s Algsigod, nfUlcsE 3
9| wiwdo] ¥¥3td ulFgle] 4A HLY 4
AA stzaA wl3ol o7 Ao HAA A
olE wiAE 4 3Udrt. Degroote?®d A

kbl 715 AWAAAE AT 7

¥ AFol A AL sldE 4R Sk A
ojulx dectn dtglou, Petrovic’e A¥
A FAHY AFgolx slotE A F
747b dojvie =g U F B AW o]FL ¥
4F AL JAAGIgE Lag vlfe ¥ A
] Degroote’®7} AL&-& A&7t UF A A
zZt5lo] wixe] A zy|gol FolE FU7] =-F
olg} Atz Hr},

Petrovic'®-& ﬂ"—l’%"—% T4 Ao
A} ZAQFAE AL stF Aolg Frhst
el gk, 7] A4 A9 AAE 244
7 A A sEF Aol Frst ‘4‘5}‘4
A ¢t+ ¥k, Frankel appliances} #&
AE A AT F AR AelA= 7] S
+ 8 4 U= AAY A 44T FaAGg +
o] 12417t A& Furh o BE detF Aol
o] F7t7b doldebn Bad wh gl H¢
Ao 2 o|Fo] £ o Ax a2t AAR} 7]
'-3‘-‘4 7 A%7} wlg Fodcdn Algso]

2 AgdAde ZA A4 A 9Hol
7heled A 2] gka whx] 289 Fol| 2 Fle] A
Hg wet dotEe] AYFE HEE g
W old TXY HEL sA] Y=F dgx 3}
ofge] AFutoz FTAY 4 Y FAE ¥
g3t 7| gl E FAREE 331t

T AgeA 7l5H Ay AXe BFel
AL AL F IF 1048 ARA R,
2Tl Ae AlHge] gl FXE AAAA
A AYTH dz2F Aol AFo] W 7
9| ZAoluistel ¥ A7) gldleme Abs
ofFol| A dold Wizt 75 Aol o s
o dojrd W2 & 4 Uckm A,

stetabro] AEFF A sule AME F4AF
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o Fd FYYYH et Hdo] olF& T
1976\d Stutzmann*®ol Aol glolA #ebz
79 44 933 o] AGEF Fa4F Wi
AP vzl Qe oz et 43
wldke] Hrlo| go] o]8-sle] i, '

Petrovic'®2 7152 Aws FAE B4
7] Ao A FHAgR 48YolE o] zte] AHA
v A Aol Agsle] A4 1809 Fol
+ d=FE3e] Aolsl glojActa Lay v
glen, Stutzmann® Petrovic'™& 4389
Aol 715H AWy AAE 47 AR A7)
A3 o] o] AL FAHAL. & dAFlA
E FAs AdE5 Ay AQE F4F9
weksl slolslalel olF& o] 8FFelA 4
gFel dzgic o & Hes el A%
Y A4} FA4T £A & Jehsa o]
€ 7154 A4s 3AC get A5 43
%3 A4 ARNg o] Iz FEG e
2 Alg s,

McNamara®& {%olel 71534 A%y 3
HE AR A dedds] AYAAE B
2% vl glew] Degroote?®= 4332 WA ol
437 715 Ay AXEF F3E A9 Ay
7)ol A¥FA st A 1dTFH AUA
A7 24 velgeu 49 4F70de 483
3} o =F Alojo] xelE WAY 4 gisidz
¥ adch, & dFolAe et Al dTFAs}
4FFAAE AgTFol ol vistd o §
o] AW AAHNZ 8FFolME R=2FH &
A% A7t gl ol 49 4F7ele A
o #Hgol ot A} HFAS sevt A
AAZ 7153 %ol o3t s} A 1elTFAH
A7 agl7] o-Folel Aungd.

Astebel A fubA AESNx FAE Hhe
71 948 A4 9 sAe 45T AY¥T
o] A Jeltn sFFolME HZEH o)
7b s vEhd e Ay 26y & ARA
o] H g o] AW HAQD HofFel
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— ABSTRACT —

THE GROWTH CHANGES OF RAT MANDIBLE
FOLLOWING POSTURAL HYPERPROPULSION OF MANDIBLE

Hyo Sang, Park, Oh Won Kwon

Department of Orthodontics, College of Dentistry, Kyungpook National University

The purpose of this study was to investigate the growth changes of the mandible and as-
sociated structure in response to postural hyperpropulsion and changes after removal of postural
hyperpropulsor.

The experimental animals were four-week-old Sprague-Dawley males rats. Th.e animals were
worn the postural hyperpropulsor diurnally for 10 hours per day.

The animals were sacrified after 1-week, 2-week, 4-week postural hyperpropulsion and 4-week
postural hyperpropulsion 4-week removal period.

The growth changes of rat mandible and associated structures following postural hyper-
propulsion on the growing rat mandible were observed biometrically, radiographically and histo-
logically.

The findings were as follows.

1. The angle between the chief axis of the bone trabeculae in the condyle and the mandibular
plane of rats observed for 4 weeks after worn the hyperpropulsor for 4 weeks was directed
posteriorly as compared with that of control rats.

2. The ratio of mandibular length to maxillary length of experimental rats was higher than that
of control rats.

3. The tooth axis of mandibular first molar of rats worn the postural hyperpropulsor for 4
weeks was mesially inclined as compared with control rats.

4. Histologically, the cartilage layer at the superior region of the condyle of rats worn the
postural hyperpropulsor for 2 weeks ‘appeared thicker than that of same aged normal rats,
and generalized incregse of the cartilage layer was shown on the condyle of rats worn the
postural hyperpropulsor for 4 weeks.

S. There was no significant histologic difference between rats observed for 4 weeks after worn
the postural hyperpropulsor for 4 weeks (8 week experimental rats) and same aged normal
rats.

6. The newly formed bone at anterior region of articular fossa of rats worn the postural hyper-
propulsor for 2 weeks.and 4 weeks was thicker than that of same aged normal rats.

-537~
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EXPLANATION OF MICROPHOTOS

A sagittal section through the mandibular joint of a 5 weeks old normal rat, note crescent
shaped condylar cartilage (CC), articular disc (AD), and articular fossa of squamosal
bone (AF), HE, X32.

A sagittal section through the mandibular joiht of the rat worn the postural hyperpro-
pulsor for 1 week (5 weeks old), there was no significant difference as compared with
control rat, CC: condylar cartilage, AD: articular disc, and AF: articular fossa of squa-
mosal bone, HE, X 32,

A sagittal section through the mandibular joint of a 6 weeks old normal rat, CC: condylar
cartilage, AD: articular disc, and AF: articular fossa of squamosal bone, HE, X 32.
A sagittal section through the mandibular joint of the rat worn the postural hyperpro-
pulsor for 2 weeks (6 weeks old), note the cartilage layer at the superior region of con-
dyle of the experimental appeared thicker than that of the control, CC: condylar
cartilage, AD: articular disc, and AF: articular fossa of squamosal bone, HE, X 32.
The articular fossa of the squamosal bone of a 6 weeks old normal rat, NB: newly formed
bone, UM: undifferentiated mesenchymal cell layer, A: articular covering, AD: articular
disc, CC: condyla: cartilage, HE, X 200.

The articular fossa of the squamosal bone of the rat worn the postural hyperpropulsor
for 2 weeks (6 weeks old), note the newly formed bone layer (NB) of the experimental
appeared thicker than that of the control, UM: undifferentiated mesenchymal cell layer,
A: articular covering, AD: articular disc, CC: condylar cartilage, HE, X 200.

A sagittal section through the mandibular joint of a 8 weeks old normal rat, CC: condylar
cartilage, AD: articular disc, and AF: articular fossa of squamosal bone, HE, X 200.
A sagittal section through the mandibular joint of the rat womn the postural hyperpro-
pulsor for 4 weeks (8 weeks old), note generalized increase of cartilage layer was shown
on experimental rat as compared with normal rat, especially the proliferating layer at
the posterior region of the condyle, CC: condylar cartilage, AD: articular disc, and
AF: articular fossa of squamosal bone, HE, X 32.

The posterior region of the condyle of a 8 weeks old normal rat, F: fibrous layer, P:
proliferating layer, T: transitional layer, H: hypertrophic layer, HE, X 32.

The posterior region of the condyle of the rat worn the postural hyperpropulsor for 4
weeks (8 weeks old), note the proliferating layer of the condylar cartilage of the experi-
mental appeared thicker than that of the control, F: fibrous layer, P: proliferating layer,
T: transitional layer, H: hypertrophic layer, HE, X 32.

The articular fossa of the squamosal bone of a 8 weeks old normal rat, NB: newly formed
bone, UM: undifferentiated mesenchymal cell layer, A: articular covering, AD: articular
disc, CC: condylar cartilage, HE, X 200.
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Fig. 25.

Fig. 26.

Fig. 27.

The articular fossa of the squamosal bone of the rat worn the postural hyperpropulsor

for 4 weeks (8 weeks old), note the newly formed bone layer (NB) of the experimental

appeared thicker than that of the control, UM: undifferentiated mesenchymal cell layer,
A: articular covering, AD: articular disc, CC: condylar cartilage, HE, X 200.

A sagittal section through the mandibular joint of a8 12 weeks old normal rat, CC: con-
dylar cartilage, AD: articular disc, and AF: articular fossa of squamosal bone, HE, X 32.
A sagittal section through the mandibular joint of the rat observed for 4 weeks after worn
the postural hyperpropulsor for 4 weeks (12 weeks old), there was no significant dif-
ference in the cartilage layer of the condyle and the squémosal bone as compared with
normal rat, CC: condylar cartilage; AD: articular disc, AF: articular fossa of squamosal
bone, HE, X 32.
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