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II. 4PAE ¥ ATUY

ZazxAdNA 4537 AER Sprague
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2. AESEHY ATAZK

AZL AFEAT 47 ¥ Y FAH

NEdged A% 5F, 63, 77, 877 Y
o AYEEL AP 2T 4 6vtd
QA AZel shetFube ¥t st
zno 375 AAAGsn Swge &

, Agd F AZAE ¥} (Fig. 1

Az), BE A2AL YA E F3d A

Felo] JBA7T AR AZFFE-sHeHEY
A7 9 13E AZdPs. BE AZAELE

BE3 $FAAE TR AdEH =T

Aol BAA Fol4 ZAAHL paired t-test®

Adagct. d#" AEE ol &3l AT

stetE HFEUEE X-Y E2E A3

on MfE 402 Mf-CdA4dol ¥A =S
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B . x
= Mt
Ao (7
in |
cd Go T Tal

Mf Mental foramen

It Incisal tip

Id Infradentale

Me Menton

In Inferior notch

Go Gonion

Ap Angular process

Pn  Posterior notch

Cd Condylion

Sm Second molar

Fm First molar

An  Anterior notch

Sd  Supradentale

Mp Mandibular plane (Go-Me)

Cd’ Perpendicular point from Cd onto Mp line
Fm’ Perpendicular point from Fm onto Mp line
Mf’ Perpendicular point from Mf onto Mp line
It’ Perpendicular point from It onto Mp line
X Line parallel to Mp at Mf

Y Line parallel to X at Mf

Fig. 1. Landmarks of measurement
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ZEHE2 HE

A FEL F4A] 10% buffered neutral
formalin®9ol| ¢ 1F7} aAHA 7|2, #AL
549 sldAFE HASH FUEAe oA
oF 1537 AF %, 10% EDTAS M)A oF
2537 &3l o|w] =@3gale 290 3
Wi A Aoz ZopEgich. WAKIEdoeE
23 E 3ald ¥, ol odte] A W B
4-3ta. gletglo] i &3kl oF 4-6ume] A
FEE A#sle] Bl 23l Hematoxylin
-Eosin 9 4% 3l A7 3.

5. Slodz=AsetE o4y

Avidin-Biotin Complex®el ¢]3led wtA R
£& albuming AH&3lo] FElolzo] R-Ad
+ Xylene 2 ®galelg st 4417 o,
AeolA 3% H,0.Z 2087 AH2lste] WA
peroxidase® vl&43 A]7] Phosphate
Buffered Solution(PBS) 22 AHz|d F A1
2 a4 2 A2x FAE Eoln Avidin
-Biotin Complex (VectorAl A &) 2 147} %
ot H=dta, X2k Fob 4] PBSE Ad
% 3-amino-9-ethylcarbozole & WA 4] 7]
Mayor’'s Hematoxyline & w2 A}z
glycerol gelatine 2 89]dle] 33 Hulx o
2 @A

E A AEE 14 e
2 o3 2o

1. S-100(DAKOA}) : Rabbit Anti-Cow S
-100.

27 g3 Fold A WdFz oo
2 AdFzAg B st Agssdct.

2. Monoclonal Anti-Proteoglycan (Sei-
kagaku KogyoA}) :

Unsulfated chondroitin, 4 sulfated and 6
sulfated chondroitin®} dermatan sulfates
AAE 4 dv Aoz dFd &AM
chondroitin sulfate?] wW3l5 ®7] 93ld A}
2315 .

3. Type 1

d

25 471A

collagen (Southern Biotech-

nology Associates A}) :

Purified goat antibody® JT=3% o] #3313}
+ Type 1 collagen?] ¥3-E B 935}y
AL&-51d ot

4. Type II collagen(Southern Biotech-
nology AssociatesAl) :

Purified goat antibodyZ H-Zol &A)3}+=
Type II collagen®] H3tE ¥ 7] 9sld AL
3kt

. 745
. ASEYHD ARAZ

7t AFEA

A% 47A 38 ) 24Y FFAFY W
e AF 450M AT dz2Fe AFH
ot A et WA 2AF 1F(AE 5
F)olAl AYFo] zzel vld AFFrL
FedAA Edsen A% 65, 175 A
e Foke Ad pe Azz AFo| 27}
L B 4 AT AF 8FoME APFo)
273 AFF77l 84 Ao (Tatle
L RE).

— 2

Table I. Comparison of weight change (unit: gram}.

group
m control experimental | differerce

4 86.8 86.6 0.2

5 128.3(+41.5} | 112.5(+25.9) -15.8

6 178.3(+50.0) | 163.3(+50.8) | -15.0

7 210.0(+31.3} | 193.3(+30.0} | -16.7

8 283.3(+73.3) | 245.7{+52.4} | -37.6
. AAAE

ARASAR stk A AT Ft
o g4 g8 s 20 2AE 12 (Y
3 5F)olA AYTFY setE4dAe dzE
Webe Aol Melx  ggrer (Fig. 4 %
&) 2% 25 (AF 657)oAE o1 A
A A7A (MF-It) &f Ael7l Aol =
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F5} o] ARG (Fig. 2 #A=x). &2A4F 3F
(A% 13) A stetaFel A dhebE HHzA
(Cd-Ca) sl Az APFo]l dzFror o
AA Jebges zAE 4FolME o]HelA
AA E7A (Me-An), A 1FANA  spet
E9 974 (Fm-Fm’) o] A7} AdTe] =
F3} #eked (Fig. 3 #=) AAHozZ A
PFo] 2R AAel o4 F3dH A&
2 4 s (Fig. 5 #=).
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Fig. 2. Length changes of rat mandibles.

**p <0.05
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Fig. 3. Height changes of rat mandibles.
*p<0.05

=3 BRFo] H AeolE Ho|R ¢ghout Fi}
F 27, 3FAE &8 AT HETR
t} Qo] w2 Aoz Jelgdm ZAE 430
Ae AgTe stebE Aol A7 1A AA
25 derrd 4438 Ae £ 5 (¥
(Table II. #x).

2. =AHe|sH H4Y

7}, HEF

AZ 4FF WA AZ gFF WA 3o
7o FAHe 22 £7L VjEHeR
< 4£702 F7 Aold uwel WAE A
E BolA ¥gkth. FotFeo BHL =3
2 R £AS 1o ohga o] o
QA dAdT=2F 2.
1) AR (Zone of fibrous tissue
covering) | A4 =Hule 2-3%9 AHITEET

o My

>N

control

experimental

Cd

Fig. 4. Profilograms of rat mandiblesof 1 week
after irradiation, superimposed on Mf-
Cd line at Mf.

control

experimental

Fig. 5. Profilograms of rat mandibles of 4
weeks after irradiation, superimposed
on Mf-Cd line at Mf.
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Table 1l. Linear measuremant {mm) of rat mandible.

Control group Experimental group

MEAN SD MEAN sD T-VALUE
1 WEEK:
(1) Mf-it 52.90 2.28 53.49 1.09 - 0.57
(2) Mf-Ap 82.52 2.55 82.05 3.72 '0.25
(3) Mf-Pn 71.56 2.08 70.18 2.84 0.96
{4) Mf-Cd 85.99 2.39 86.81 3.07 -0.52
(5) Mf-Cd’ 8142 2.14 81.56 249 0.10
(6) it’-Cd’ 127.47 4.38 128.40 3.58 -0.40
(7) Me-An 19.51 0.56 19.35 0.67 0.46
(8} Cd-Cd’ 44 .31 2.01 46.18 2.7% -1.34
(8) Fm-Fm' 33.98 0.89 34.32 1.62 -0.47
2 WEEK
(1) Mf-It 55.03 1.29 58.80 1.23 -5.19**
(2) Mf-Ap 86.16 1.87 89.62 4.79 -1.65
(3) Mf-Pn 73.49 1.97 75.48 3.72 -1.16
(4) Mf-Cd 90.51 2.24 91.91 413 -0.73
(5) Mf'-Cd’ 85.53 1.86 85.82 3.63 0.17
(6) It’-cd’ 133.12 226 136.00 3.67 -1.64
(7) Me-An 20.61 0.71 20.23 1.25 0.65
(8) Cd-Cd’ 46.94 1.76 49.75 2.76 -2.10
(9) Fm-Fm’ 36.30 1.37 36.77 1.96 048
3 WEEK
(1) Mf-It 56.31 2.63 58.14 2.17 -1.31
(2} Mf-Ap 88.68 2.86 91.51 3.67 -1.49
(3) Mf-Pn 75.02 2.80 77.17 3.34 -1.21
(4) Mf-Cd 92.04 4.26 93.71 2.34 -0.84
(6) Mf'-Cd’ 86.86 3.50 86.97 1.64 -0.07
(6) It'-Cd’ 135.32 5.50 137.96 3.58 -0.99
(7) Me-An 20.81 0.94 20.67 0.80 0.29
(8) Cd-Cd’ 46.81 3.39 52.36 3.15 -2.94*
(9) Fm-Fm’ 36.43 1.79 37.95 1.85 -1.57
4 WEEK
(1) Mf-It 59.97 3.29 60.97 1.75 0.66
(2) Mf-Ap 96.26 7.73 92.48 2.12 1.16
(3) Mf-Pn 79.55 6.14 78.40 1.73 0.44
(4) Mf-Cd 98.11 7.44 95.39 1.98 0.86
(5) Mf-Cd’ 92.20 7.41 88.99 1.67 1.04
(6) It’-Cd’ 144.03 10.03 141.17 1.06 0.69
(7} Me-An 23.25 2.09 21.02 0.79 2.45*
(8) Cd-Cd’ 53.82 3.90 51.61 1.68 1.28
(9) Fm-Fm’ 41.95 3.27 38.66 1.43 2.26*

* P <0.05 ** p<0.01
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Ax2 F=EA FS
el 9% Azsel ddeE 2y (Fig.
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— ABSTRACT —

THE EXPERIMENTAL STUDY OF °°CO IRRADIATION EFFECTS
ON THE MANDIBULAR CONDYLE AND MANDIBULAR GROWTH
IN WHITE RAT

Tai Wook Kang, Dong Soo You

Department of Oral Radiology, College of Dentistry, Seoul National University,

This study was performed to understand the irradiation effects on the mandibular condyle

and mandibular growth in developing white rats. Forty eight white male rats of the Sprague-

Dawley strain aged 4 weeks, were devided into two groups; control group and experimental group.

A single target dose of 10Gy of radiation was given to the mandibular condylar area and the

observations of the photo analysis, radiologic, histopathologic and immunchistochemical study

revealed as follows;

1.

Animals killed one week after irradiation showed lesser increase in body weights, no dif-
ference in photo analysis and decreased thickness of cartilagenous layers of the condyle than
the control group.

Two weeks after irradiation the weight increases were almost same in both irradiated and
control groups and in photo analysis, the distance from Mental Foramen to Incisal tip (M{-It)
was longer than the controls.

Repair processes were taken place in irradiated group, but the cartilagenous layers were
thinner than the controls.

By the third week after exposure further repair was seen in the trabeculae and the distance
from Condylion to Mandibular plane (Cd-Cd’) was longer than the controls and the weight
increases were almost same as the controls.

At 4 weeks after irradiation the cells of proliferating zone repaired to almost normal findings,
but the cartilagenous cell layers were still thinner than the control animals. In photo analysis,
the distances from Menton to Anterior Notch (Me-An), from First Molar to Mandibular

plane (Fm-Fm’) were shorter and the weight increases were lesser than the controls.
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In the S-100 antibody, the positive cells were increased in number, but decreased reactivities
were seen at the proliferating zone of the irradiated groups.

In the Monoclonal Anti-Proteoglycan antibody and Type I collagen antibody, the irradiated
groups showed little decreased number of positive cells and in the Type II collagen antibody,
the differences between irradiated and control groups were undetectable in immunohisto-

chemical study.

Key Words: Irradiation, Mandibular condyle, Mandibular growth, Immunohistochemical study.
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EXPLANATION OF MICROPHOTOS

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10.

11.

12.

13.

14.

15.

16.

17.

2 week control rats (6 weeks old).
Hematoxylin-eosin stain, X 100.

1 week after irradiation (5 weeks old).
Hematoxylin-eosin stain, X 100.

3 weeks after irradiation (7 weeks old).
Hematoxylin-eosin stain, X 100.

4 weeks after irradiation (8 weeks old).
Hematoxylin-eosin stain, X 100.

S-100 antibody in the control rats.
Immunohijstochemical stain, X 100.
S-100 antibody in the irradiated rats.
Immunohistochemical stain, X 100.
Chodroitin sulfate in the control rats.
Immunohistochemical stain, X 100.
Chodroitin sulfate in the irradiated rats.
Immunohistochemical stain, X 100.
Type I collagen in the control rats.
Immunohistochemical stain, X 100:
Type I collagen in the irradiated rats.
Immunohistochemical stain, X 100.
Type Il collagen in the control rats.
Immunohistochemical stain, X 100.
Type Il collagen in the irradiated rats.

Immunohistochemical stain, X 100.
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