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FEF - FE5T
= At Aed 1AL FddZ ol 93y =3E
St} &g FAFE FEIE AT
1.4 £ FA71#e] 94&S sy JFLEFTA 2
. a7A48 2 d744 AZge WAL wl$ wizste Ak
m. d+44 Ao ze A A FRF ASE
V. &% 3 1<t YeR 7] o & ol

v.d & atote %% stet @ d 7 xjote] el 9
HIEF ) T £ ARHEZAY FHIAE ol
JEEE £ S}QMT—E teddaA kg HE
AR R 9 Mg & 5 A A3 L 2o glel dEul 24%
Aol s YA E 4, ez A
1.4 =B 5 YA st Ags FA e et ol
Z—‘Vé"z} AXAE A% FAY & UA T
18951 ol HFARA o] %}73_% olgf WAPA-L ot =7t stetE Ao T8 988
Eao oj7]ga o EopoA {3A e AL B AF=ES B3I UR¥
AbgE o) o E3) AWl AGH X5 BH A Jdeigp®, ZF3letiHel A7)
A43 g4 AJaH glort AA ) Bt E Hsle #4759 oldg 24 ¥ o}
Saf el chsled 19023 Frieben”o] WARAM et witel B¢d, stehE W3, #dEq,
ZAbol| ofsf) A E ot EF kel o & Hugh BEE 5 U2 £ Uk AFLEFA
ol #f wrAbA Absiol T B A7 ATk s fFole ATAES AEEG o
ol & WA Al efuloll WA Z=AMF B3go] Yo FAUe AZME =
7teld o B AZsty FAF AALs A 71dol M3le gogH AIY =
she 717t e WAL ZAF] A7 A 37 gojuA "Bk Aol sdE Fde
Bojo] wal AAel Adojvt AH e & o) Zo] T EAFAT FAUE

N7} HEEH = S o o wukslA] Hop,
QRS Fo gk WAL Al 1906 Bergonie®}t Tribondeauw™v A £ 3
B A7 FE FFE THLE o]F of wE WAL ZreAdol] gk AFolA H
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SFatet @A gk WA e 3ol o
& A2 AT A2 Burstone® Vo 2 A ¥
29914 798 AR FFAuAT B
Aol ZAHER st 2H%E WHET
BEE o} ST FRF 33 A,
s 24 HL%—rJ 2z, 25 8
Aé_\?_@‘q. /\4 0111 2/&1 3 = 3
g8 So) Uehin na
B A wlALAM 7L_/‘|:/\
o RS
EEE =Y

I3 Weiss?® E7|9 &5
2FoR WA S

H
—‘)' oL
of!

stet@dol =
ZAMste] Burstone®
Atst 2AH e 8ty A48 21 H gloy
stet ot WAl Agsio) ik == EhH
W3}l Furstman®*@ol oj3) A H¥oz o ¢
Basglg s HE o]&3to AL
AL AN £ st ol Arle 232 A
s B2 u FaPor ZAHE W

Aol R Ao gdorr WIS A
ZAMA7]E B £33 HEE B 4 g
stath 2AHegy LHo2E 24417 o
o FEAHEY &FA T 2EFHAEY 74
FE, FAFY AV o A HAREE)
B, FFY 2840 4 5ol YUY
ol 7AMA A&HEoia 4.

WAL AR 79 Qo) UEhE W3

hedl BEAY AL stete) wdos

SAHY Ha, FEAE SF5HY S A

515t 7149 27H4 SolYth Kang®e

WAE UgoE SFeotBAY sopE B
Ao F2AHOR WA S ZASH 17014
47749 StethT el HE Fgol e w
s Basged 1 A% P4l 2AE
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wAje] A E 04, ShotE 4R, shotHE
Q229 Pa, BFY &45E NG
T Rasye

19703 Furstman®®] E 1o &3} whALbA
ZALE et AW A Wl vt
2 Jehfle A7)E 193E 79 Apolold
79 o3 HEE I E AFTI Jehdtn
st £ Ao ME WAMY AP B4
Aty ool gt WART s shet
HFFAY, 259 2EAE R FITAE,
ZBAX 5T 2xHs3 Wslg A3
7] 9130 5 Gyt 10 Gy AFS A EKF<
WAo]l FHR A GY ZAEY WHAL
Ao & =gy wzke zo)9}
WAL ZARE 7dcte]l UEele 273k
s Az s HAaE T ot A
D3tA #Estaat st

L=

I A3
HdEsE2 AEgUsta 55404 2597t
68gm~70gm<| Sprague-DawleyAl -&
Al 48vtel & AMEstRow B3 A

A gglo]l FF3tAT. 2T 120,
36Vt & 18t 4 5 Gy ZANC
e 27 o2 o] A 2
, 3,5 7 1489 A#ATLZ Yo
T IAEE 2 7 2vte], A
g & YA A ZHAFEEG THEO]
st

rSL' g

o mt 12 o >

f‘-{J

o
R
A

oo 2 > S o Mook
()
<

Rl AL o ot
[ _l}‘.. FUIO
@ 2 o

>
oot
ol
Ha
=2

Ketalar(10mg/kg) &
% oladU 2 A2
A3t WAL =
st AFAE AL
WAl Ao gr
ZAtoke] A7) kR
30cm, Al 2 20cmZ 73, 3ol 5rhel 4 9 XA A
TAlO) “Co WAL o FAF A ZAIHEE
g oy ZAMNEE 1cmE S wRARA



ZAFL 538%, 10.76% U ZF 5 Gy, 10
Gyt IE% wd 2Absg

>
o o

op
=2
2

oot do o e g
% 2
pats
o)
o

Emm
3

B ot jo nft Joopd o

rie
e

Hematoxylin-Eosin & 84S
n7Zo s Aadg, WA getd
3 w¥stE BEstAh

X

A O AH

[== Ry |

10

3.

SEETIE

2= Al

poly-L-lysine2 2 A3 F47Fe 4~6
ume] et FEE Gypetdst Al7]a g
FAZ v A2A 3% HO.2 583 A
2] 3te] WA peroxidaseS Y| #AJ 3 A 7] 31
Phosphate Buffered Solution(PBS)Z A & 3}
At

Al 18AE Eoli Labelled Streptavidin
Biotin(LSAB) oz A 28AE Aed
& PBSE A %3t £ 3-Amino-9-Ethylcarbo-
zoleZ 3~5% LA Z1 £ Mayer's Hematox-
yline 2 th2FM3I glycerol gelatinl =
Bgste BFgdvF oz FAsHG

2 AgddA AHES Al o 2ok

1. dEA X HIE B7| 98t 14 &
A= Polyclonal Anti-S-100 &3] (DAKOAL), 2
2} 3+A)+ Anti-Rabbit-IgGE AH&-3ATH

2.94&713 2 A= E0 £A3F= Chon-
droitin sulfate®] W3tg H7] $3sto] 14 &
A= Monoclonal Anti-Chondroitin-4-sulfate
@A) (Seikagaku Kogyo AP), 22} &3] &= Anti-
Mouth-IgGE A3+ T},

3. & 9 dFxF 9 EE3I= Type I colla-
gen® WH3IE H7|Yso 1x} FHE Anti-
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Type I collagen &3 (Southern Biotechnology
Associates AP, 22} &3 = Anti-Goat-IgGE
AH-g-sF ot

2 Ao EA13= Type 1 colla-
gen®] W3LE H7| 35ty 13 FA| = Anti-
Type Il collagen 3| (Southern Biotechno-
logy Associates AF), 22} &# = Anti-Goat-
IgGE AH&3t .

4. &

I, oA7AH
1. Zetsin|dy 4o
A Hzxa

stetat = v AAZ HEs B
(Articular zone), % 2t} (Proliferative zone),
1] o ol (Hypertrophic zone), %4t (Erosive
zone) 522 TEEHY HAHA4 FHdE b
A FPeo] A nPHdFE TAEH
fow By 8 BFe Bk S0
o] By B e oy AX
EA)sh vy
q33 wAe gl A2A
EEERE

B
X
2
i
e
o

X2
32 9
s

FoF 22 4l Fed Foz
(Fig. 1).

ofl
o

o BN fT v 2 X

1. PAPHZALS 14 #
5 Gy, 10 Gy A &3]



Table 1. Comparative evaluation of loss of weight (unit : gm)
date
1 2 3 5 7 14
Exp.
Control 700+21 | 748423 | 781+30 | 821+25 | 905+28 | 1157 +24
Exp. 5 Gy 69.8 + 2.0 742+ 2.2 775+29 821 +27 894 +2.8 1151 + 2.7
Exp. 10 Gy 689 + 2.1 741124 770+ 29 819+26 853 +£2.7 1004 + 2.5
AEZY Ayt FEHJeY 1 v @ e 23431 Higide 2EHo= 4
@_EH, HELY, A5 =5, #49 A grotA At HAFAZ3Le] F59
H3l7h gldch #H ol EAste 2TAEY ZAAE #
:%#LM oF7hel =¥ ME S HAVF BA 25 AH(Fig. 3, Table 2).
oy E47}9] A7lo= Mol Sl H(Table
2). 5. WFAMY 2ALS 7R &7
5 Gy Ao A vldio], AAdle 9=
2. AR ZALE 29A) &F AEANA e o, 4, 530 FEH
5 Gy ZAMEET 10 Gy AT F4 o AAH[Y vy ASHEEL v
e FolA T v, Aoy BEH oFatAl ErEgH A4g EAY Y =
429} P%C@ﬂ;} bl 5, A el EAst A E ws FIHEFE B 579
= ZENEY FE, EF FHY FEAEY A7l W] Utk #AdE A&
254 F7tE ¥ %ﬂﬁiv}(Table 2). Zag s Aoz s A
5 Gy ZAMolA 10 Gy RAMTHEG 4
3. AR Z=AE 39 A A © FFEHJL HYde FEHeE &%
5 Gy, 10 Gy 2AMr F3] 8o, Z 22 Gtk 28 AFASshle 259 B4
A=A oA o &), BH, FF44] F oto] Eete 2SAEY F/te FEEHA
BERoz Azuq Rt Bl o] ASAHEELS t}(Fig. 4, 5, Table 2).
EEs dS BYrt
5 Gy /\HLEE} 10 Gy AL A FA 6. WAMY ZALS 149A &
ye o2 g4ty Higgs B 5 Gy RAFFANAE v, AAge AF
2 AstA gkobA °‘°*t} B 5FAF e Aol A ol Ba, A, FE4Fo] A E
ZF3, B EAGE ZIAXLY Tae T AL 10 Gy ZAFZAN A= o} F = ekt
#AZHJT 2FF EAde M E HHEAY v AFAE e oF7k
A8 A 7F Ak (Fig. 2, Table 2). ETAT A4S BAY. 25U 287}
U S7HE AR 2579 Arlde W)
4. WA ZANE 59 R A A A H(Fig 6).
5 Gy, 10 Gy &AL &3] Blthdl, A t) 9 5 Gy ZAEN A 10 Gy RAME R} 221,
AEAH XA o &), w4, §544] A HddE o 24501 Ade 225

A2 BAHAT. ) FEALE
Bae oe BFAsAA AT F5U
ZYHNESE BAHYD 25749 A7)dE
wato] $19iTh

5 Gy ZAHEETH 10 Gy

:11

=T

Al
A

zAENA F
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L*OW KAt 2E)a A5AEsi e
Holo] EAdle 2EFHNEY FIIE
%%ﬂ ﬁE}(Table 2).
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Table 2-1. Light Microscopic Findings of 5 Gy Irradiated Group

_53,

date
1d 2ds 3ds 5ds 7ds 1l4ds
loc.
Articular
Zone
Proliferati
TOETEIYE | Dec. of CLL Dec. of CL. | Inc. of C.L.
zone
{ Dec. of C.L.
. Dec. of C.L. Inc. of C.L.
Hypertrophic Change of
Change of | Change of | Change of
Zone Chon.
Chon. B. Chon. Chon.
. Dec. of CL. | Change of | Inc. of C.L.
Erosive Zone
Chon.
Subchondral Dec. of O.B. Inc. of O.B. | Inc. of H.C.
Dec. of H.C. | Inc. of O.C. Dec. of H.C.
Bone & H.C. & H.C. & O.B.
Glenoid Fossa Dec. of O.B. | Dec. of O.B. | Dec. of O.B. | Inc. of O.B. | Inc. of O.B.
Disc
Abbreviation 3
Inc. 5 increase, Dec. ; decrease, C.L. ; cell layer, O.C. ; osteoclast,
H.C. : hematopoietic cell, O.B. ; osteoblast, Chon. ; chondrocyte.
Table 2-2. Light Microscopic Findings of 10 Gy Irradiated Group
date
1d 2ds 3ds 5ds 7ds l4ds
loc.
Articular
Zone
Proliferati
TOMETAEYE | Dec. of CLL Dec. of C.L. | Dec. of C.L. | Tnc. of CL.
zone
Dec. of C.L. | Dec. of C.L.
Hypertrophic e 0 ec. o Change of Change of Change of
Change of
Zone Ch Chon. Chon & Chon.
on.
Erosive Zone Dec. of C.L. | Dec. of C.L.. | Inc. of C.L.
Subchondral D fHC |1 £0.C Dec. of O.B. D ¢ HC Dec of H.C. | Inc. of H.C.
Bone e b e AV eHe | 0% PM ] goB & OB.
Glenoid Fossa Dec. of O.B. | Dec. of O.B. | Dec. of O.B. | Dec. of O.B. | Inc. of O.B.
Disc
2. oA xX|5818 A7 vy dSHATEY AMEANA e &
Are-S BRAa FAgd e AE F v
A. HZT(Table 3) el Q1AE ASIHEAA FH5EY G4
W UEhiTh BEUY BRARNAE
1. S—100 &Alo] it vk S Aurs-2 el (Fig 7, 8).



Table 3. Immunohistochemical Findings of Control

Group
AB. S—100 | C—4 Type I |Type 1II

loc. collagen | collagen

AZ - + - -

PZ ++ ++ + +

HZ | +++ | +++ | ++ | +++

EZ + + + ++

SB + ++ + ++

GF ++ ++ + +

D - + - .

* Stainability 5 — absent, + trace, + mild,
+ + moderate, + + + severe

Abbreviation -

AZ ® Articular zone, PZ . Proliferative zone,

HZ : Hypertrophic zone, EZ . Erosive zone,

SB ! Subchondral bone, GF . Glenoid fossa,

D ® Disc, AB : Antibody

2. Chondroitin-4-sulfate(C-4) 34l ] &t

g

stefzbst wASNE WyEe) AT
SolA Fyuee BYon 53 vy
BEATAA 3 FANAL, S, ¥
AE5LE, Y SAME FEEY B4
W BAY 5 AATHFig. 13).

3. Type 1 - &ol| th&t v
Hlgie] dEAEY 7ZA FEFEYY

Table 4. Immunohistochermical Findings of S—100

FANE S RYon HAY, A, IF
e, A 59 AHS ﬁ"‘/‘ﬂE
TN FEHY F3ES Yl d(Fig
16).

4. Type II mgZAe] gt wks

Htio o] AZ M RoA 7HF g Gt
S5 YE AYd ] ASAHE, AFAF
I AA FEEY FAAVES HYon
H]EHE}M] AAT F2AY Ax, #Ee)e

ZAE SoME okt okAlM %% Ao

(Fig. 22)

B. 4%

Z.}iz‘s}aip_tq 10 Gy N}?oﬂ 1% ot
o FA e} vlfol A ojZ2T 3 ¥ alste
ASAEY FARES o] 5 Gy RAMFED ¢
72235t oH(Fig. 9, Table 4).
b) C—4 gAo] g ¥k
5 Gy ZAIT A E F4, HH M &
q BAE AYslre 2T FA}
EHov 10 Gy
FAhe v diie] AAFS,
oo, FFASeE, BES A AITAH
H3) vl x A

Co. | 51 101 | 52 | 102 | 53 | 103 | 55 | 10-5 | 57 | 10-7 | 5-14 {10-14
AZ| - | - | - | -] -/ -1 -1 -=-1=-1-1-1-
PZ | ++ | + + + - - - + - + * + *
HZ |++++++ ++ |+++ + [ ++ ]| + + + | F+ |+ ]+
EZ | + |+ | - |+ =1 |- |—-—1-1-|-1]=%]=
SB | * - - - - + - + - - - * *
GF | ++ | + + + + + + + + + + + +
D — — — — _— — — —_ — _— _— —

* Stainability ; — absent, + trace, + mild, + + moderate, + + + severe
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)\

22 tH(Table 5).
Type I ﬂ%’éoﬂ gk Bg

5 Gy AV A SAue vuite] ZA
HAA iz HF FHi"
#FREARoY A AF4A
Fo ATAME 2 SAEAA
AATE 10 Gy AN A & 52
A4, BFAFste 5004
o] oFs) 1 th(Fig. 17, Table 6).

d) Type I wA) gt vh-&

5 Gy ZAb A E S, g, Ao,
ﬁrxég}“ A MEFPET FAsALH 10

ZAZA M AFHoZ Bt of FE

o}ﬂl bl Hon HAFIEde] T Al

ZTIFHNEE 10 Gy ZAMTAA b& AT
%2+-& JeERAH(Table 7).

2) WALA ZALE 2d A &7

a) S—100 A 3 ¥k

5 Gy AT ANAE diE2Te) B8 s

=~

e & W3t gy 4 dEA
Eoll M el ZAHALH 10 Gy &

AT A E S, Hod, BEskFlA A
Aol B8 223t tH(Table 4).
b) c 4 A EHEJ t&vg

y ZAbzelA S, vdd, 354
%ﬂ%gﬂ@%ﬂzfﬂﬁim*$%ﬂ”
Qagel oFurgol st AAdAL
FHele] AFAE 2 VEE FaEE F
44 B A tH(Table 5).

10 Gy ZAFEANME 5 Gy AR H3
ZAY, A4, dHete ATAEFAA &
Aukgo] B} ¢ 7Z44% AL & F IR

c) Type I mgZe vjgt ‘}%

5 Gy, 10 Gy RAHT 25 AR ZAME
193¢ 2747 %48}%19_111 5 Gy ZAbgoll A
14ARY HAhe] ASTHEANA FANS

o] m kg raido]l HATh(Table 6).
d) Type I mgd] tjg ¥

5 Gy, 10 Gy _%/\]':FL e e S
AJHE-g-9] wekgt 7 A 93l AR
FAME 14T &1 JJr Aok o]zt Tk
(Table 7).

A=
=

VHE SFot
.

#Ag, A4 Qe dSHAEY a4
o] ¢zt ZFA3F AL A 983l 5 Gy, 10 Gy
ZAZAA 2889 243 FAe A OH(Fig,
10, Table 4).

b) C—4 A sk

AR A

uhg-

($]
A ZARE 29 A

5 Gy ZAFFol e WA
270 vs] vitile] AZAE L 7] = A
FAWEol Hojx o 10 Gy RAMEAAE

oo, A2 ol A 2FZF A 3F oH(Fig. 14,
Table 5).

Table 5. Immunohistochemical Findings of Chondroitin-4-Sulfate

Co. | 51 | 10-1| 52 | 102 | 53 | 10-3 | 55 | 10-5 | 57 | 10-7 | 5-14 | 10-14
AZ |+ |2 |2 | £ | x| x| -]+ | -]+ |=1-/|-=
PZ |++ | + |+ | + | = |+ - | =1+ 1=+ ]+ |+
HZ |[+++[+++ ++ | ++ | ++| + | + | =+ | = | + | = | + | +
EZ | + | + | + | + | = | = | = |+ | £ |+ |+ |+ ]+
SB { ++ | ++ | + + + * + * + + + |+t +
GF | ++ |++ | + | + | = | = |+ |+ | = | + |+ |+ |+
D |+ |+ | £ |+ |+ | - |- | -] - |=%|=%]|=+ |+
* Stainability + — absent, + trace, + mild, + -+ moderate, + + + severe
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Table 6. Immunohistochermical Findings of Type I Collagen

Co. | 51 1 10-1| 52 {102 53 {103 | 55 | 10-5 | 57 | 10-7 | 5-14 | 10-14

AZ | — _ _ _ _ — — — — — — _ _

PZ |+ | x| -]+ || ~-|-]|-|-]=]-]%]z=

HZ |[++ | + | + | + |« | + | = | + | = |+ ]| -]+ =z

EZ | + + - + - t - - - + - + *

SB |+ |+ | - |+ | -1« |-+ |=-1+1]-=-1+]-

GF | + | £ | = | = |+ | = | x| ||+ |z |+ ]|z

D - - — - _ - - — — - - - -

* Stainability ; — absent, + trace, + mild, ++ moderate, + + + severe

c) Type I YA g wrg 5 Gy ZAFZNA ZA o] Y A Eo A
5 Gy ALzl F2 vt A Type S—100 Ao g FAuEo] TR
I R FYHEE Hole AEEC] o B ASAEANE FEHoR

#AFgYen 10 Gy RAMEANME HAMA
ZALS 29T HIB) Bl AS A T A
NS Aol BPot 18 AHL
WAL 2AS 2973 FAFSEA T (Table 6).
d) Type II Y] gt Hk-s
5 Gy ZAMZAAME v JASHEY
FAZE T Y FA T A AL ZALE
2970 H 3 Type I YA FAduksS
Hole HEEo Zrasdtgen 10 Gy A

=

i)

FolAE v, AN} ABAEe H%
AZ YT FA LA FHUS o] PAA

ZALE 2d7 B} A3 (Fig. 23, Table
7).

4) AR 2ARR 5UA &7
a) S—100 FA o B e

Anrgol F7retA oh(Fig. 11).

10 Gy ZAFT-Al A& AL ZALE 3U 9]
2% At (Table 4).

b) C—4 Ao g ¥

5 Gy RARTOA WAL ZALE 3Y o]
v FAe AFAE @ AN C—4
GA o g JAge] FrstAo Y S
o} vloid)e] Jaage Zastgch

10 Gy ZAFZOIA= A2diolA WALA
ZARE 3d ol vl FAgukE o] S AL
U A 278 {fAFFE tH(Table 5).

c) Type I g o3t ukg
5 Gy AN HFAZede T3
ZAEAA FAdurgo] BAL 10 Gy
TAME AL ZALE 3d T A}
2Ae el A oh(Fig 18, Table 6).

> W

%
3|

&

Table 7. Immunohistochermical Findings of Type II Collagen

Co. | 51 {101 52 | 102 | 53 | 103 | 55 | 10-5| 57 | 107 | 5-14 |10-14
2l -1 = | = | [ = | = [ =T T [ =T -1 <7<
Pzl + |+ | x| - |- -|—-—]-1|-1= + | %
HZ [+++|++ | + [++ | + | + | = | = | = | + | = | + | %
EZ (++| + | £ | + |+ | + | - | £ | -+ ]| x|+ |=
SB | ++ | ++ | + |++| + | + | x| — | — | + | x| + | %
G|+ |« |~ |- -|/~-|-1-1-1=z|-|=/-
D |+ |+ | -]+ /-1 | -] -]1-1l-|-1-1=°-

% Stainability 3 — absent, + trace, + mild, + + moderate, + + + severe
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d) Type II YA g ¥+

5 Gy ZAMEAA vdt AFA £} A5
AZ3Fol A Type 11 L g 4
AFol WAL ZANE 3UTHEG ZAEH
A AZTHEANNE 1| 2Fe A
AR 10 Gy 2AMEAAN =
st} F I Tl G *CM
A28 #FE 5 ARG (Table 7).

i

4

f=]
X
=

a_l~

L Lok o
o 2ot &
N

N -\9‘

5) WAL ZALS 794 A

a) S—100 Aol g Qkg-

5 Gy ZAFz A St vt e A
Eel e dAZHEANA FAHEEo] F7t
sten £3] Hge FEFAAM G
Qo] Uehget B NE ABAE
FAA FENEY IEGE e (Fig
12).

10 Gy ZArodAe S, #detoA
AN ZAE 5Y T vl ety REAHOE
Aukg o] ok7t ZUIE AL HPonu)
U H% A TH(Table 4).

b) C—4 Aol th3t ¥k&

5 Gy, 10 Gy Az A F2 d) ¢} Bt oh &
AAR-S e ASHEAAN REHOZ YA
whgo] Ehg T e £e HAA ZALE
5477 H]%=8tG tH(Table 5).

c) Type I YA thst vk

5 Gy ZAFE A E SAHAA FEAHo =2
AFAE 9 FAdur-go] F7H3tH AL vl o
Ao Az vwA 73 FAdurLS
o] 7} A= th(Fig. 19). FEHYNME
Hog Type I PR g FAguh
E T IdYTh

10 Gy Ao A= %
A8 tH(Table 6).

d) Type I YA

5 Gy ZAMEAAM F
AT A E o A %“é‘i}%Ol
FaZIY
of A

34

o

P

T

SN

EN

Zol A ohg
2.

F/dWk-g-o] et (Table

6) WA ZAFE 14YA &3

a) S—100 Ao 3 w3

5 Gy ZAITANAE AAg 9} 3tEFe
AXANNZ GAFo] F7H3t7] A1 Z3HA

10 Gy RAFEAA e F4d, A4, s

Fo] AEEANA TSl F713t7] Al
25 tH(Table 4).
b) C—4 A o

5 Gy AT A vt o) o] FAguk-g-o] oF7t
71t o 4%%%6}%5—91 SAE ¢
NAoME FRe S/ AU (Fig. 15).

10 Gy A}?oﬂf\i” WA ZAME 7423
H 1 }04 A dl et vididie] AR oA

3 vl

i v o

Fgur-go] o FUrst e umA A
2 A}fs}%lv}(Table 5).

o) Type I A" gt vk

5 Gy ZAbZ ol A Bltio) o ZH 3 Z4 o) 9]
BAFS WA Z2AME 7dTY A4
AR AL A AW, BEY 20 H£3)
Qo AFAFIHYTY ZIAE L FA
FoA Fdurgo] FFH A (Fig. 20, 21).
10 Gy ZAbEolA = vividie -3 24
oo FA, S0, B A v FaA
Fgut-g ol F7tat st (Table 6).

d) Type I YA thg vHg

5 Gy ZAMT S WAMY ZARE 74T ]
Shdor 10 Gy ZAES Hitilel A %
A FEA S FHUS. Bl
s 2 AW BARAANNE G473l
F7heke Fde RATH(Table 7).

V. &2 3 Jet

dzw Zohe T FLR, AF, 53,
stetabs 2| A eAM Yehted 4
1& L5 AL A AeHo] e
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—ABSTRACT—

THE EXPERIMENTAL STUDY OF EARLY IRRADIATION EFFECTS ON
THE TEMPOROMANDIBULAR JOINT IN WHITE RAT

Ho-Jung Yun -« Dong-Soo You

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

The purpose of this study was to investigate the early effects of irradiation on the temporomandibular
joint in rats.

Male rats were singly irradiated with the dose of 5 Gy or 10 Gy to their head and neck region by
%Co X ray.

Experimental animals were sacrificed at each of the following time intervals—1, 2, 3, 5, 7 and 14 days.

The specimens were examined with a light microscope, and treated with H & E staining and immuno-
histochemical staining.

The results were as follows,

1. By light microscopic findings, proliferative and hypertrophic zone were narrowed and hematopoietic
cells were few in number at 5 days after irradiation. Repair signs were seen at 7 days after irradiation
when decrease in osteoclast, increase in hematopoietic cells and increase of proliferative zone were noted.

The 10 Gy irradiated group showed more severe histopathologic change than the 5 Gy group, and
their repair was more slow.

2. In the S— 100 antibody, positive cells were examined in the glenoid fossa. Positive cells of irradiated
group showed more slight decrease in number than the control group. Low radiosensitivity and slow
repair was noted in the glenoid foosa.

3. The interarticular disc was high radioresistant, and any histopathologic changes were not seen in
disc.

4. Repair was examined clearly with the response to the antibodies. Especially by 5 days after irradia-
tion 5 Gy group showed S— 100 positive cells in hypertrophic zone next to proliferative zone, chondroitin-
4-sulfate positive cell in erosive zone next to hypertrophic zone, type-1 collagen positive cell in subchond-

ral bone.

Key words : Irradiation, Early effects, Temporomandibular Joint, Inmunochistochemical Study.
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EXPLANATION OF FIGURES

. Note normal Temporomandibular joint consisting of glenoid fossa, articular disc, condyle head

with 4 zones(articular, proliferative, hypertrophic, erosive zone), subchondral bone(X40, H & E).

. Note narrow proliferative zone, and partly pyknosis, karyolysis, karyorrhexis of hypertrophic

zone with irregular arrangement of chondrocytes and erosive zone after 3 days(X100, H & E).

. Note narrow proliferative zone, and pyknosis, karyolysis, karyorrhexis of hypertrophic with seve-

rely irregular arrangement of chondrocytes and erosive zone after 5 days of 5 Gy(X100, H & E).

. Note relatively widening proliferative zone, and partly phyknosis, karyolysis, karyorrhexis of hy-

pertrophic zone with less irregular arrangement of chondrocytes and erosive zone after 7 day
of 5 Gy(X100, H & E).

. Note less recovered condyle head after 14 days of 10 Gy than those of 7 days of 5 Gy(X100,

H&E).

. Note recovered proliferative zone, and rarely pyknosis, karyolysis, karyorrheixs of hypertrophic

zone with less irregular arrangement of chondrocytes and erosive zone after 14 days of 5
Gy(X100, H & E).

. Note severe S— 100 positive cells in hypertrophic zone and occasionally proliferative and ero-

sive zone of control(X100).

Note mild S— 100 positive cells in chondrocytes of glenoid fossa in control (X200).

Note mild S— 100 positive cells in proliferative zone after 1 day of 5 Gy(X100).

Note trace S— 100 positive cells in chondrocytes of glenoid fossa in 3 days of 5 Gy(X100).

. Note mild S— 100 positive cells in proliferative zone adjacent to hypertro‘phic zone after 5 days

of 5 Gy(X200).

Note mild S— 100 positive cells in hypertrophic zone of glenoid fossa after 7 days of 5 Gy(X200).
Note chondroitin-4-suffate positive cells in all zones and slight in osteocyte of subchondral
bone of control(X100).

Note mild chondroitin-4-sulfate positive cells in upper hypertrophic and lower proliferative zone
after 3 days of 5 Gy(X100).

Note mild chondroitin-4-sulfate positive cells in hypertrophic and upper erosive zone after 14
days of 5 Gy(X200).

Note mild or trace type I collagen positive findings of matrix of 4 zones in control(X200).
Note mild type I collagen positive findings of matrix and chondrocytes in upper hypertrophic
and lower poliferative zone after 1 day of 5 Gy(X200).

Note slight type I collagen positive findings of osteoblasts in subchondral bone after 5 days
of 5 Gy(X100).

Note slight type I collagen positive findings of matrix and chondrocytes in hypertrophic zone
after 7 days of 5 Gy(X200).

Note increased osteoblastic activity in subchondral bone after 14 days of 5 Gy(X200).
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Fig. 21. Note increased type I collagen positive findings of osteocyte of subchondral bone after 14
days of 5 Gy(X200).

Fig. 22. Note mild or moderate type II collagen positive findings matrix and hyaline cartilage of hypert- .
rophic and erosive zone in control(X100).

Fig. 23. Note mild type II collagen positive findings matrix and hyaline cartilage of hypertrophic and
erosive zone after 3 days of 5 Gy(X200).

Fig. 24. Note mild type II collagen positive cells of hypertrophic and erosive zone after 7 days of 5
Gy(X100).
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