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Table 1. The number of animals.

T X LEAL 247 23, 1994

0

Exp. period| 110 oMo 3Mo 4Mo 5Mo 6Mo
Age

Group 3Mo 4Mo 5Mo 6Mo Mo 8Mo

Control 2 2 2 2

Experimental-1 4 4 4 4

4 4 4

Experimental-2

Fig. 1. Metal casting crown with inclined pathway
used in this study.

A48 AT 8F

Mz Aol 175gm oo e s 2mm, $-

Fig. 2. Frontal & Lateral view of rat worn the appliance.

% 9] Sprague - Dawley 7l &4 AN B A wFA]l djefo] of Fwk
24 2mm W HEE HZo AHAPAS

om, wuEHE djxwtel 8ubE, wo Foi3t ARALEA F& F2AUE ARE
e fAsy] AT IFuF el Fe (2P t} ( Fig. 1).
1ol 16vhe], agtgael g9l AAF 54 7& FxEe FALE AF 100gm 0.lmg
e Bdstr) 98 YA agtdol (232 9] Pentobarbital Sodium ( ENTOBAR )& A4
#)ol 120he] & wiAste] & 36viE & A3k 3 B Fabsie] AAnHE A S T 0y
Zx

0§07 ol Hasay) 98 FHAN B & AN olgate] Bl wel AF, Az
o A 2

o w43ttt ( Table 1 ). 2 A4z F HJFAAHY (( Fig. 2).

2. 471 3 219 43

D. 3% Fxud A" 2 ZF AE7)1E 5 67l Eolnen] At 3/

ALY 23 A2A /IR o 2 Lhro} A sl

859 WA Y AR FARE ol gl MR Atk UEFE MRS 9§ Gabweln, A
5 AgAE Aok Ao AN AFT F, P FAR FAs] 648 A% Ko WY
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Table 2. Distribution of experimental period among 3 groups and sacrificed time(X) of experimental animals.

X:sacrificed time

A3-Mo experimental period, B;6-Mo experimental period

Exp.period 1Mo

group

2Mo 3Mo 4Mo 5Mo 6Mo

«— 1st exp. period — | < 2nd exp. period — |

Control

Experimental-1

Experimental-2

X X(A) X(B)
X X(A) X(®B)
X X X(B)

/ 60 cm

Sd

An,

MY Me An'

Fig. 3. Appliance used in this study for radiography
and positioning of the sagittal split of the rat

head on the standard dental film.

FNE FEF dTLFFAFETL
M4, 27014, 374Y, 6714 AFS
s AH2FS AN E
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AANRFFNFEFLRE FXNE AAZ F 17
9, 27043 370l AFE S F 33N
o}, =3 Bl E LoldtAE ] $lstd A 3
TS YRAT, AH1-ATLE 67147 O
ZB, A¥1-BE, 4¥2-Bro& a0 (
Table 2 ).
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3). FEXAMAR A=

Afo] Bd BEL A F FAFE st
o] 10% T4 T22dde] 15Y ol 143}
. FAEE A5 TG AdEEe T 4

Flg. 4. Landmarks and basic lines used in this
study.

Adtel #92 2T F E2TUKA DB
¥ AAFFAE o8y HWEIH FFo=
60Cm 72l 65KVP, 75mAE 323 &3t
Aot ( Fig. 3).

Fod g FEXAALL 8x10" 2712 &) ¢
dalel BAEE A4S F ASA(Fig. 4) 2
A% FE(Fig. 5)& AR5 4AZ% 4 AF
& Agaqrh BE AZA 5 FF} ¥29
AE TR AT 949 HAL Paired -
T testg& AT

4). ZARZE A

FEXM #&ogo] B A WA FAFL
2, 9 247 FFEAE F4 02 10 x10 x2 mm

9] A2 Ad, A F 5% kel &3 AIFH,

S we) gl Iv) F5-6umFAY =
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Table 3. Body weight changes of rats during experimental period. ( Unit : gm ) M*SD;Mean = Standard Deviation

Experimental r
period 0 Mo 1 Mo 2 Mo 3 Mo 6 Mo
Group (M*SD) (M*SD) (M*SD) (M=*SD) (M=*SD)
Control 174811885 2263012500  346.00%11270° 42910%16.30 541501 403"
Experimental-1 | 175434955  19268+523 215405330 252702100  279.10+2450"
Experimental =2 | 12 994 .93 2621041335 467.50+14.70°

Significant difference between control and experimental~1 groups, experimentai~1 and experimental-2, and

experimental-2 and control groups, "P<0.05, “p<0.01

Fig. 5. The items of angular( 1-4 ) and linear( 5-10 )
measurements.

.85d-C-M 2M-Me-Go 3 Me-In-
Go 4Me-Go-Cd 5HM-Cd 61n-
Cd 7.M-M 8 An-An 9. IM-IN
10. Cd - Cd'

4 Aeg Adele] H - E 948 Ad8 F
Bt @vjon HESAT,

m. g &3
1. A% Ast
7} 9] AW 3l Table 3% Fig. 6 3 2t}
g zo] va] APl AFe Mo A FaH

Adom ((P<001 ) Ah27e FAAA & HA
B EHo dzTd A SEHR ot F-oat

Weight (gm)

100 200 300 400 500 600

:

2 3 4 5 6
Experimental Period ( Mo ).

Flg. 6. Body weight changes of rats. Significant
difference between control and experime-
ntal-1 groups, experimental-1 and experi ~
mental~Z, and experimental~2 and control
groups, 'P<0.05, “p<0.01

[~

= AT (P<005 ).

A7)t mE AAZR) 9 ZHA S X o et
&, EEWEA 2 R4 1A AFE Table 4,
5 6,7, 8 o 2t}

stotdx) o] #FF&(Sd-C-IM)9F dFetd x|
Z2F9 AEZAAEM-Me-Go)e AIAF7|zH
ol A AE1-Axto] tlxAT ] vl A5 om(
P<0.05 )( Table 4.), 2471 7F M= =B
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Table 4. finear ( mm ) and angular ( °

groups of 1st experimental period

oo ol stef2el HE N Hat

279

) measurements for comparison between control and experimental 1

Group Control-A Experimental 1-A
Ttem L(M*SD) R(M=*= SD)[L+R(M £ SD)L(M = SD)|R(M £ SD)|L+R (M * SD)
Sd-C-IM 131.55+£1.31 | 132.00+238 1 131.87£182| 12677£4.02 | 121.40+1.31"| 124081397
M-Me-Go 14595%£7.00 | 140.1510.07 | 14305605 | 136.73£3.19 | 134.43+1.75"| 13558+2.62"
Me-In-Go 158901693 | 1576561587 | 158271529 | 15647%2.46 | 15503£1.10| 155.75+1.88
Me-Go-Cd 107.10£2.97 | 106.05+0.35| 10657183 | 10887£2.06 | 106.30+1.42| 10758+2.12
M'-Cd’ 17340212 | 169.75+472 | 171771362 ] 164.70+4.83 | 161.83*£3.15| 163.27+3.97
In'-Cd’ 83.45+4.74 80.00£1.13| 8172514 74.10£2.65 72971232 | 7353%+231
M-M' 26.6510.63 2880354 | 27731242 29.23£2.50 31.03+£1.25"| 30.13%2.02
An-An’ 30.15%2.33 3250+2.83 | 31.33t251 33.37+2.11 33.87+4.37 33.62£3.08
IM-IN 34.95%1.63 3340*0.14 34.17£1.30 31.97£1.06 31.33%1.22 31.65+1.08"
Cd-Cd’ 74.5510.63 7310156 | 73821329 71.73%X1.72 70.07+248 1 7090%1.24"

Lileft, Riright, A:3-Mo experimental period, M SD;Mean=Standard Deviation
Significant difference between control and experimental 1 groups, 'P<0.05, “p<0.01

Table 5. linear ( mm ) and angular ( °

groups of 2nd experimental period

) measurements for comparison between control and experimental 1

Group Control-B Experimental 1-B
Ttem L (M * SD)R (M £ SD)L+R(M % SD)| L { M* SD )| R (M * SD)|L+R (M * SD)
Sd-C-IM 133.05+2.62 | 131.35+2.19| 13220%220 | 121.85+276 | 119.00£0.70 | 120.43+2.33"
M-Me-Go | 138451049 | 141.30+1.70 | 139.85+£1.93 | 123.30+056" | 122.80+1.41" 123.05% 121
Me-In-Go | 159951417 | 160.05£4.74 | 160.00£365 | 15840+141 | 152.45%2.05 | 155.42+3.72
Me-Go-Cd | 107.75+3.18 | 10765+445| 107.70t3.16 | 10985021 | 110.15+4.31 110.00+2.50
M'-Cd’ 181.65+233 | 180.00%2.12 | 180.82+2.05 | 171.70£1.84 | 16830+6.79 | 170.00+451"
In'-Cd’ 91.90£6.51 91.20+594 91.55+5.10 76.05£1.48 75.7510.49 75.90+0.92"
M-M' 29.801t0.42 28.0530.77 28.92+1.13 39.05+2.62 40.20%£2.97 39.63+2.38"
An-An’ 33651021 | 3240%0.56 33.02£0.80 38.30+1.70 38.65+1.06 3847£1.17"
IM-IN 3530+£1.70 | 3380*2.83 34551232 31.85%+1.77 31.00+£1.56 31.42+1.45°
Ca-Ca’ 82451361 | 7985587 81.15+4.25 71.45+2.19 71.356%2.19 71.40%1.79
Lileft, Riright, Bi6-Mo experimental period, M* SD:Mean=Standard Deviation

Significant difference between control and

experimental 1 groups, "P<0.05, "p<0.01
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Table 6. linear ( mm ) and angular ( ® ) measurements for comparison between control and experimental 2
gruops of 2nd experimental period
Group Control-B Experimental 2-B

ltem L(M*SD) R(M=*SD)|L+RM * SD)|L (M * SD)| R (M * SD)| L+R( M * SD)
SA-C-IM | 133051262 | 131.35+219 | 13220+220 | 123.90+099 | 12340+1.70 | 12365+117"

M-Me-Go | 13845%0.49 | 141.30£1.70 | 139.85%193 | 13845%3.75 | 13695%120 | 137.70+2.43
Me~In-Go | 159.95%4.17 | 160.06+4.74 | 160.00£3.65 | 152.80£453 | 152.00%£3.96 | 153.33%3.63
Me-Go-Cd | 107.75%3.18 | 10765%t445 | 107.70+3.16 | 109.20£566 | 107.00:453 | 108.10+4.37

M’-Cd’ 181.66+2.33 | 180.00£2.12 | 180.82%£2.05 | 172.75%4.88 | 17255+0.77 | 172.60+0.60"
In"-Cd’ 91.90£6.51 01.20+594 91.55£5.10 82.2019.90 82.206.78 82.1819.87

M- M 20.801+0.42 28.05£0.77 2892%1.13 30.95+2.19 31.95%0.07 | 31.13+0.32"
An - An’ 33.656%0.21 32.40£0.56 33.02%0.80 34.256£1.06 34551035 | 3440066
IM - IN 35.30£1.70 33.80%2.83 34.55+2.32 36.80+3.54 3490127 35.37t1.29

Cd-Cd’ 82451361 79.85£5.87 81.1514.25 75351219 74.35£2.05 74.851+1.83

Lileft, Riright, Bi6-Mo experimental period, M+ SD:Mean=*Standard Deviation
Significant difference between control and experimental 2 groups, "P<0.05, "p<0.01

Table 7. linear ( mm )} and angular ( %) measurements for comparison between experimental 1 and experimen-
tal 2 groups of 2nd experimental period

Group Experimental 1-B Experimental 2-B

Item L(M* SD)R (M * SD)L+RM % SD){ L (M * SD)| R (M * SD)|L+R ( M * SD)
Sd-C-IM | 121.85+276 | 119.00£0.70 | 12043%233 | 123901099 | 123.40+1.70 | 12365+117

M-Me-Go | 123.30£0.56 | 122.80+141 | 123.05+121 | 13845%3.75 | 13695+1.20"| 137.70+2.43"
Me-In-Go | 15840%141 | 15245%2.05| 155.42+372 | 15280%£453 | 152.00+£3.96 | 153.33:+3.63
Me-Go-Cd | 109851021} 110.15%431} 11000+250 | 107.00£453 | 109.20+566 | 108.10+4.37

M’'-Cd’ 171.70+1.84 | 168.30£6.79 | 17000451 | 17275+488 | 17255077 | 172.60£0.60
In'-Cd’ 7605+148 | 7575%049 | 7590+092 82.20+6.78 82.20+9.90 82.18+9.87

M-M' 39.05+£262 1 40201297 | 3963+238 30.95+2.19 31.95+0.07 | 31.13+032"
An-An’ 3830170 | 3865t1.06| 3847+1.17 34251106 | 3455+035" | 3440£066"
IM-IN 31.85*1.77 | 31.00%£1.56 31.42+145 35.80£3.54 3490+ 1.27 35.37+1.29"
Cd-Cd’ 7145%2.19 | 71.35+219| 7140+1.79 75.3512.19 74.35+2.05 74,85+ 1.83"

Lileft, Riright, B:6-Mo experimental period, M= SD;Mean = Standard Deviation
Significant  difference between experimental 1 and experimental 2 groups, P<0.05, “p<0.01
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Table 8. linear ( mm ) and angular ( %) measurements for comparison between experimental 1 of 1st experim-
ental period and experimental 2 of 2nd experimental petiod

Group Experimental 1-A Experimental 2-B
Item L(METSD)R(M £ SDMHLARM T SDYL(MESDHR(M £ SD)|L+R(M & SD)
Sd-C-IM 126.77£4.02 | 121.40%£1.31 | 124.08+397 | 123901099 | 123.40%1.70 123.65*1.17
M-Me-Go | 136.73£319 | 13443%1.75| 13558+262 | 13845+375 | 136.95%1.20 137.70t2.43
Me-In- Go | 156471246 | 155.03£1.10| 15575+1.88 | 152.80+453 | 152.00+3.96 153.33%3.63
Me-Go-Cd | 10887+2.06 | 10630+142| 10758+212 | 107.00£453 | 109.20+5.66 108.10£4.37
M'-Cd’ 16470483 | 161.83+£3.15| 163.27+397 | 172751483 | 17255+0.77° | 172.60%0.60"
In'-Cd’ 74.10£2.65 72.97+2.32 73531231 82.20%+6.78 82.20+9.90 82,18+9.87
M-M’ 29.23+250 | 31.03£1.25 30.13£2.02 30.95+2.19 31.95%0.07 31.13x0.32
An-An’ 3337211 | 3387*4.37 3362308 34251 1.06 3455*0.35 34.40%0.66
IM-IN | 3197106 | 3133+122| 3165108 | 3580354 | 3490127 | 3537+129"
Cd-Cd’ 71.73£1.72 70.07£2.48 7090 1.24 75.35%2.19 74.35+2.05 74.85+183"

Lileft, Riright, A3-Mo experimental period, Bi6-Mo experimental period, M= SD;Mean =+ Standard Deviation

Significant difference between experimental 1 and experimental 2 groups, ‘P<0.05, “p<0.01

73 AYI-Bae Aol7t ATET FTK
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- ABSTRACT -

AN EXPERIMENTAL STUDY ON THE MORPHOLOGIC CHANGES OF RAT
MANDIBLE FOLLOWING OCCLUSAL INTERFERENCE

Jae-Seung Kim, D.D.S, M.S.D., Kyu-Rim Chung, D.D.S., M.S.D., Ph.D.

Department of Orthodontics, College of Dentistry, Kvung Hee University

The occlusal interference during adolescent period makes some effects on growth and
development and morphological changes. And so, if we could predict the the timing and
results of orthodontic treatment who have occlusal interference during adolescent period, it
may be helpful for diagnosis and treatment planning of orthodontic treatment. For about those,
the purpose of this study was to evaluate the effects of the posterolateral displacement by the
metal casting crown with inclined pathway on the mandibular condyle and morphologic
changes of mandible in the rat.

The experimental animals were thirty six Sprague-Dawley male rats of 8 weeks old. Eight of
them was used as control group, and experimental group 1 ( continuous appliance wearing
group ) was composed of sixteen and experimental group 2 ( appliance removal group after
worn the appliances during 3 months ) was composed of remaining twelve. The animals of
experimental grouop 1 were sacrificed after 1, 2, 3, 6 months from beginning of the
experiment and experimental group 2 were sacrificed 1, 2, 3 months after removal of the
appliance from worn the appliance during 3 months. Both of mandible and temporomandibular
joint were ohserved histologically and radiologically.

The results were as follows :

1. In experimental group 1, the mandibular length and lower posterior height were decreased
with experimental period, while the lower anterior height was increased, and the curvature of
lower incisors and lingual inclination of anterior alveolar bone were profound as compared
with control group.

2. In experimental group 1 , both of the thickness of the condylar cartilage were thinned in
the posterosuperior region, and this phenomenon was more prominent on right than left in
3-Mo experimental period and both sides were marked thinned in 6-Mo experimental period.

3. In experimental group 2, the lower anterior height was low and lower posterior height was
high as compared with experimental group 1, and the curvature of lower incisors and lingual
inclination of anterior alveolar bone were recovered to control group.

4, In experimental group 2 , both of the thickness of the condylar cartilage were thickened in
the posterosuperior region, and this phenomenon was more prominent with experimental period.
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5. In experimental group 2, the mandibular length was short, lower anterior height was hight,
the curvature of lower incisors were profound, and in histologically, both of the thickness of
the condylar cartilage were thickened in the posterosuperior region as compared with control
group.

As shown above, the occlusal interfernce affected the condylar cartilage, curvature of lower
incisor, inclination of anterior alveolar bone, mandibular length, and anterior and posterior
height. When the interference was removed, significant recover was found in condylar
cartilage, mandibular length, and posterior height. Although no significance was found, other
items of measurement showed trends for recovery.

KOREA J. ORTHOD 1994 ; 24(2) 1 275-294.

Key words : Occlusal interference, Mandibular morphology, Posterolateral Displacement
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EXPLANATION OF PHOTOGRAPHS

Fig. 7. Photographs on the left lateral X-ray film of 6-month control rat head.
Fig. 8. Photographs on the right lateral X-ray film of 6-month control rat head.
Fig. 9. Photographs on the left lateral X-ray film of 6-month experimental 1 rat head.
Fig. 10. Photographs on the right lateral X-ray film of 6-month experimental 1 rat head.
Fig. 11. Photographs on the left lateral X-ray film of 6-month experimental 2 rat head.
Fig. 12. Photegraphs on the right lateral X-ray film of 6-month experimental 2 rat head.
Fig. 13. Micraphotographs of left temporomandibular joint of 1-month control rat. { X 40, H & E staining }
Fig. 14. Microphotographs of right termporomandibular joint of t-month control rat. ( X 40, H & E staining)
Fig. 15. Microphotographs of left temporomandibular joint of 1-month experimental group 1 rat.

( X 40, H & Estainimg )
Fig. 16. Microphotographs of right temporomandibular joint of t-month experimental group 1 rat.

{ X 40, H & E staining )
Fig. 17. Microphotographs of left temporomandibufar joint of 2-month control rat. { X 40, H & E staining)
Fig. 18. Microphotographs of right temporomandibufar joint of 2-month control rat. ( X 40, H & E staining )
Fig. 19. Microphotographs of left temporomandibular joint of 2-month experimental group 1 rat.

( X 40, H & E staining )
Fig. 20. Microphotographs of right temporomandibutar joint of 2-month experimental group 1 rat.

( X 40, H & E staining )
Fig. 21. Microphotographs of left temporomandibular joint of 3-month control rat. ( X 40, H & E staining)
Fig. 22. Microphotographs of right temporomandibular joint of 3-month control rat. ( X 40, H & E staining)
Fig. 23. Microphotographs of left temporomandibular joint of 3-month experimental group 1 rat.

( X 40, H & E staining )
Fig. 24. Microphotographs of right temporomandibuiar joint of 3-month experimental group 1 raf.

{ X 40, H & E staining )
Fig. 25. Microphotographs of left temporomandibular joint of 6-month contrell rat. ¢ X 40, H & E staining}
Fig. 26. Microphotographs of right temporomandibular joint of 6-month controli rat.. { X 40, H & E staining)
Fig. 27. Microphotographs of left temporomandibular joint of 6-month experimental group 1 rat.

( X 40, H & E staining )
Fig. 28. Microphotographs of right temporomandibular joint of 6-month experimentali group 1 rat.

{ X 40, H & E staining )
Fig. 29. Microphotographs of left temporomandibular joint of 4-month experimental group 2 rat.

( X 40, H & E staining )
Fig. 30. Microphotographs of right temporomandibular joint of 4-month experimental group 2 rat.

(X 40, H & E staining )
Fig. 31. Microphotographs of left temporomandibular joint of 5-month experimental group 2 rat.

( X 40, H & E staining )
Fig. 32. Microphotographs of right temporomandibular joint of 5-month experimental group 2 rat.

( X 40, H & E staining )
Fig. 33. Microphotographs of left temporomandibular joint of 6-month experimental group 2 rat.

( X 40, H & E staining )
Fig. 34.Microphotographs of right temporomandibular joint of 6-month experimental group 2 rat.

( X 40, H & E staining )
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