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ABSTRACT

This regearch investigates the fine structural as well as the mophological changes of the mouse ovarian tis-
sue after rradiation of various dose rates of 6 Me™ LINAC radiation. The normal structure of the ovarian tissne
iz consisted of varlous stages of follicles including primordial and growing follicles, and ovarlan stromal con-
nectives, When we observed the ovarian tizmes irradiated with a dose rate of 200 ¢Gy/min using light and elee-
tron microscopes, gramlar cells in growing follicles are in irregular shape unlike normal follicles, Jmall zeg-
mentzs of cells geattered in follicular antmim among gramilar cells, We could obaerve neutrophils and macro-
phages around the zegments, which means the cellz already got in the process of deceaze owing to the effects
radiation, With coineident to the increase of the dose rate of ®x ray irmadiation as 400 or 600 eGy/min, the
mature follicles appeared az an irregular form and the gramlar cells surrounding oocyte also deformed compar-
ing to their normal counterparts, The gramilosa cells within mature follicle are already cceurred necrotic change
and apoptosziz, The nuclel in some cells got g0 fragmented that the zegments formed the shape of a horseshoe or
geattered in small and condensed pieces. Allthe cells at a granular layer irradiated with a dose rate of 600 cGy/
min show typical characteristics of apoptosiz. The neutrophils involved in inflammatory reaction appear evi-

dently in follicular antrum of growing follicles, and macrophage scattered with residual and apoptotic bodies.
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ZF(hydrogen atom, - H), &3 =] (hydrated electron,

A =2 €aq), 283 7] (hydroxyl radical, - OH)3} £2

adxl $2)7)=¢] FAFG(Singh & Singh, 1982), ¢

Azel] ¥R =S 2407 22 374 HE FE7IES AE HdA A& e 2R
23 WA BaEd #WHE 4AE AF5 4% 8 Fx2A WEE o752 (Fridovich, 1986), ¢]=. gl
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o 2k YR A1 DA AL Y e %—o]
&8 B e A2 2EF AT U
4 A hee Fho A4 Vst L EHEme—

Chaudiere, 1989).

%T"/’*Pﬂiﬂ Aalzaped e zHA A3 e
W e Dol wEb F2AT 25 P X (stem cell}2]
stEe] sldle] Hol o7 Al AefgH vk
B w ¢ldw B 9E ot (Pizzarsllo & Witcofski,
1970; Vacek & Rotkoviska, 1970; Stoney et al, 1975;
Aardal & Lasrum, 1983; Aardal, 1984; Bernabel st al.,
1992). =3t vhAbd o] AAlzAF T AIAHA Y et
Was 2wl BE b ey 2 AV|E2 =
A F2 Aam dald oz o9 FhA AR
2o Vet Y B UE9ic(Rider, 1963; Lampert &
Davis, 1964; Marks st al, 1981; van der Kogel, 1586;
Lebel & Sheline, 1987; Jaberaboansari et al,, 1988,
1989).

R R L
M ZH2 472l 2k (Endothelial cell-derived growth
factor, EDGF) (Witte et al., 1989)2} Alahef s 2] o4
A=z A A7 (marcrophage - derived growth fac-
tor, MDGF) (Thornton et al,, 1996), 2] 31 3 FH 2 »
EREE , 1092} =
A WHE ofibe] ofepbe Wb 24F 3 a-ob=4|
2 254 g oot A i = W
B ofabe] e T B uE 9o (Lauk ot al, 1989;
, 1992).

Ronnback (1983)2 1+ ¥hapd el
008 Fofd wjofel el Azast Fashe Ae
Bosteo w3t X-4, v-4, 2424 (neutrons) &
A (photons) 5| A% D% A} Ay o
Al w4 9zksied s ® 3= 9 o (Erickson et al, 1976;
Gregg et al.). 78] 37, lodine-125 T2 f-44ql 4=
+OBO0)E AA BT 32 ez 4A4
U ¥ 2T BARE H Ha o HAY 4
P et Ae 28T, S St 430
A 3, P S, g 2] H5S fade] o
o]t B 9E (Dobson & Cooper, 1974; Kapoor et
al., 1985; Lavu et al., 1985; Satow et al,, 1989)2 f3

7b Hatdete A Hrghe dEh vkl AleE

= {norepinephrine) (Franken et al.

Franken etal.

strontium-—

Ao PgAA AA 4 X-AE o4F 3
2o A2 FHaAe B AT A g A
Aol

webd & 9T FANLE
A AR AEHE PR E ol 45
AR vAE AR 2A4%e2H photon energy
(X-a)el R Fas] vHd AEHH oo FS
AAdEe] ALHE WHe FEsnA s 4
A A ek EE ¢]8ted 200, 400, 600 cGye] X-42
EAse A 22 2Aez AR 248 ¥ 39
7 Aew dg 42T o 249 PAFEAQ
¢ BFomx =4 HE Axs
9= wAd7e At

1457 g P

SERET

Y AT AYFEE SDAF 57 B A
FHAE ARgslch A2 1271242 (light/dark) 29
Sl Amd B2 AN FFAFEA 159 o
AR T, A9 AHavach A% 74 3 A
A bl s Lo R e XS F7 200,
400, 600 Gy S WAl 2AlEhT 347 AF2E e
o8 AEtd U8 Aaohae
AR K-8 2A4E 7] 94T 7R, 2 SAD B
2 W] e wAAE A DA
dopeie] AFAS X-4d 2AbE WeA A FH5
Y2 st Abele] A WEE £¢07] A
st AdaE IR E AR =) A A H A
X-4 A7) BAA YA @A FF = o
453 glY vl VaranAR2] CL 2100 /D 45 714
71(1988, 64 AN e]-4oted o 2925 skin spar-
ing effect® ¥Fz|5L7] Hsbe] X-4 == 6 MsV
photon beam (X-4)2 o] &5t
AR zAe AL 255C 7|92 755 mmHg A
el 4 Dose rate 200 Gy/ming ¥ SADE 100cm,
F8¥ 25x250om, 3C factory 1.038, tray factor:
0.970, SAD factor® 1.0300]41c. SD A2 533 of
7 A HAFAE 4om(mid depth 2 cm)Z 51y

& wkibd FAFE POP (parallel opposed pain= =
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A

X-a1 ZAPPY @ A=k 200 cGyE A-PE 100
oGy, P-AZ 100cGyE. FASE D o8 MU T2
97 (AP/PA) |41 52, 400 oGy EAFAE A-PZ 200 Gy,
P-AZ 200cGy2 ZAFSET owe] MU e 194
(AP/PA)O]4IC} 600 Gy ZAb] A= A-PZ 300Gy,
P-AZ 300cGy AT o]w) 2] MUZHE 291 (AP
PA)e]5iet,

w2 e 233 FEL Y8 AET paraffin
Zrf (embedding)® 2FFH 27 A 2hs}ed, zylene
Z panaffing AAFD, gL Ad o+ £
B4 108 Bt A58 Hematoxylind 4] 52
Tk e GA% F B2 B4 1087 wAE
o2&, BosindlA4 228 ZoF Hxz2L GA8%5T alcchol
¥= 45 £o2 94T Faylneo s FHHA
7 Polymount medium® 2 24 (mounting)s}ed 13
2] W3 zds FAsiEd

AAee|R B2E 42 e Ade A9 22
2 X-d zAMRe R Aol AFY dags HAE
Bped 2.5% paraformaldshyde—glutaraldehyds (4°C,
phosphate buffer, pH 7.2)¢f| 2415 Fot AT 52,
alAbsbz4 M (4°C, phosphate buffer, pH 72)22 15
22 2% M AT oL, 1% 0304 (4°C, phosphate buf-
fer, pH7.2)Z. 1A]2F 20 Astdh

2] E AEE FY dF$HoZ 234 A
It 2 ethanol = A5 o2 "HPElT, propy-
lene oxide®. A #5}+] Epon-Araldite Z3FRe]| =nf
3t of-&, 60°C vacuum drying oven {Yamato, Japan)e]
A 36217 FF FREEAAG. Y 2 2
H# 7] (ultramicrotome, LKB-2088)2. Fzubxdm
(semi-thin section) 2 | ZFF &, 1% toluidine blue
(1% borax)Z. hot plate (60°C) AF+l|4+] 282F <2514
=3

9o B AUE 242 339 422 g,
e en] A (Olympus CHI0) 22 Anjols g
7hA] FAEAElg e olelA 229 A T2E #EE
7] $#] &z« (ultra—thin section) S A et cop-
per gridd]] EFA| 71 oF&-, uranyl acetate 2} lead citrate
2 o]3 @aste] JEM 100 CX-II (JEOL, Japan) S5
A=pdn] R o= 80kVe A At

| P S e S e R P
W Ee] FEFHYF S (follicle)® =544 Z (gran-
ulosa cel)Ee] & & =+ 8 Zoz dRMEE
AT sl TEE ST slddo A E (grow-
ing follicle)E Hematoxylin-Eosin 948 A3 A7t
z|l4 SFFHAE 9 (zona pellucida)7}b G4
HA g2 Az FHstT gAET BAR A
siodet, Fad e dAgslA F3o] APAxEe] o
AetA afd=e sl ol HxE FTEHMAD sl
2 M E (capsule cel}Bo 28l H FEFE H
Aot e, A 2 27 =2 Y AxFez
AA AFHA sldw, A" FEf Fx Abeg
713 = Eate] F F2FE gldo (Fig 14)
FaEn] A bl s A (primordial follicle) s+
At E7 w2 #HHyTh FEAM E (follicular
cell)o] Eehed glodeh FEM TR F2EFE 3
2 9ges 4o Ax9 29 £k b 9oz A
A AR gl Hle e o] FHEEA HF
Hadot, w3k fadEel A A e 2 g%
o] Z FEH slslet(Fig. 1B). SEAE FH4&
AsHo2 FAREE e FEHEE] FEH
o dEAZE EET sl dEAEEL AR
Qo] 215} ZHHBA G2 322 (granulosa layer)
<+ Ak AHEE FA s e Axe ¥ 7Y
olvt BRdE 2 A E ot gyl g4 =24
Z3ka sleled, ofF SAHHEE offde X
g AR dHA 28] FEH Y (Fig 1C).
AR v AEE X-4 20060y ARSI
19 45% £ 2499 A8E HE SN0 &
A o AsdEs s Az 452 Ay
2 AsA SA=Ede = dx FEH A=
HER AAFdH B 284 dA5E AL Fa
sex txere wjd= 2REEA EE 9SG Fig
D). vpkAb e =12 desvdEe oAk A ®
A A=t dxFe FA5T sl AYSA =
v odmas 29 ot A do e

T

b

Hz
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ek 3le FEHEL v HES A g
AAEE A Bt 4‘@%‘/‘“i3}4 A 29
A FFEHG G (Fig 1B). Hsd=s] 4P £ F
S u| A sl A welgz Fdsie] FEAs A s
PEA L He] FEH 2t FAaeA gl
hematoxylins] 2 5A G4 FA=H A (Fig 1F).

400 Gy E AR AF Y i 23 Me At
Fof Aedsx 9 Hidsrl g #A2Eyo 2End
o] & WEZAAE HitEe] $EFH ot AEA
A #e 2y gie AHAEE<] I opEhdd
(Fig. 24) Aat=zd s =le Sedy gy &3
ZAEEL £59 9L 7 T sl e, oH e
TR 3l AEze GE Az qE AEdel |
A= FHApl AT gle AR s d
B EEL o] zlEtA GAEEA MHEzA e
A% apoptosiss] FefZ FAH YA (Fig 2B).
400 oGy2| X-HzE 244 3de] FHAFHYES o W
e 2e gsdEda et g gl 79

e ool$ 29 7EE e glon GYHEAE
2 e 2 dASA] dx EAA et At
doh w3t A S x5 o] A 55 3l
Hdor, dxde] i3l dEps 4R HEZE
o] A glolM A4 HedEeais] dxy 2
e AAS Aeolg Byl (Fig 2C)

AF Y] Fie] 600eGye] FaARMROZ W EQ
a8 FamEAA dExe ANdEer 2P| o $
A 2okS sty gledot (Fig 2D) A& =2+
400 0Gys] X-d& 2 2444 2o 27435
A ] AZEe] F55] e o] x2E2
25 At glEEe Az $2E 9o (Fig 28]
dEF e 4¥ A@yg7rl 9% A 34"’ "3,;} &
slgded olef 2 A$e oln] dE3iks
I glgE ofu|shct w3t dx
2E o] el v} AAE
G4I, FEFE ASn gy FESE At A
s 2ol A BAE YA sl

i,
&
9

o)
4

2. Eo{Aw0E sE

Aabdas] dxd A5 rHF2E FFT A5

HapdEd s d2dzs: 84T ¢4l dxdEe
efzk AAE FHejE sl glgen,

s u=2d BEiy glydd FAAANSE
Al A "AEER dRHE FHE T S8 2

=5 FEY SlE® dEAEE Py S

s sm Q9 A5 4 79 = guges
dehter, 942 m2A 2Estz e A

d=rk vlmAd A FEE

HAdEA A dExE 254D sl dHA=E
(theca cell) A A A= A7t ¢ 0um A=E
vehdon, = AlFE gl 752 Hez A
A gAHG e, AHEA =Y H2 7Y =2
A gz g8 T=2A Exsy A =
gk o] & M EAbele| e 22 B &4 3ld
ox, S A apoptosisrt Yelke Az W
S e AR TR oF 9%
ozt Rz dEAEE B gldm, dEe
2 A A" dEEe o] HAE 514
of (Fig. 34).

FhAz A A AHSAxe ] dd
3 T £ B AdE dute] gdiA 2
AT glgm, Habe] it H= Sz A #ey
AL dye dAxg=r G2 A3gads 7
HE sldem, d= Aot w3 20t ds
el vheh o e dAale] BAA AR =S
A et Axe Sz #EEg e, e
Aol oF Spm=E AATF FAE FASERE sl g
H F7ode ddgs AdE3HEe Axd 2rle @
T dFo 2 s §149+ (Fig 3B).
2006Gys] X-4& 2ARE AAdEE FxdEd

A Zsled AEEv A2 s A5 dxe] A
A=l “"Js— FawA 315, "dAkE B gl
FHE2 T dAsA] dskz EFEA o
et Ay AsdEele 2o 2933
F= AR, A E Abeld] dEpee B
e Fier7h Afete] gleden, o] &
._‘ﬂ : —T“ﬂ]r A 2ot A= G (Fig 44) F
AoZ Frast A, APM I w A
R 2Hs B g FowA glade
Akt Qe BA Sk Az B

2,

b, rulo

xwrﬂ
]ﬁ'i_-'a{r
J\E;ﬁo[}il

]

)
Mo 3, &
IUN:E‘,rﬂJlol oL
o

rlo

_E._E'éié,-‘,}l e o 3L orlr 2
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e et =3, AL Afeld e o] EHA 3
A7 AlEpete AZE= Fdm 4 o4 22 2
. oml o] Bop o|alr]e] o|m] M Wk T
Zof| 2f5te] Apbsle 7]3he] e]m] AEEHA gl
v AE A g sdsdo #SHEAES AxAdd e
|2 4-715he] 2 EEE gleled, B3, v EES
slebrb A=A A« AbfE slalz g 2l
< 7HA T sl4d (Fig 4B).

X-#S 600 oGy AV bz s e A
25 FEAT gy AFESAEAA do 24
#(segmentation)7} Dot Aefo] A, FEH 3l
T AeE JERS =g dExRd e e 25T E
ool BAE B dadEs FFEHTG AN o
274 Ase 29, A& Ee 9 A=xdy 3§
Wt 2% WA Sgdh 9F AzdAx 49
22 bl ARE Fo] AA 2AMA FlA
SIAY &R AR FEE GG (Fig SA). 8 52
2E AEr apoptosis®] HHFHq 54% fepfgd
o, AAdEs xR G5k s
FerF FEEY o, 2 AR A= AN E
(cell debris) B apoptotic hody2} 7 S == 4
Al FAE ¢l (Fig. 5B).

i

] )

EFHFEY ANy debrld HAEE A 7Y
AL il 2 owd FAle 2R E wE =
AHA A EATE AP A 2| A 7] F
x> BFste] QAE (primordial follicle) W
FA71 AR gleE, o' F 48T AYFIlE
ot AEH R FA7] dEES vt S
AlzretA =eh A AlEE dE e S8 o4
st A 22 HE} e w4 (atresia)t
= 713 F3be Ag 3 o (Fortune, 1994),

e Ak ofxMxe] gkt 3 defute
9 F2 4 dEA=d FHY JE= A 4
< st dapdEes oxdEe P AR
4 & 2= FYEH E (granulosa cel )& F
Kot old dRA et AYSAH 2 AFE 29H

kit

(v

I
i
oH
A
1
a3
3
=
E]
it
kL
il
s
e
éﬁi
o

. i
g,
E
el
e,
rle
o
o,
I
™
ki
rica
T,
Jo
rir

2EH AT AT 2=2= 3l
7 eeq dExzies Hddg=
dAs Y FEHE BEIT gloM FhzI Y
W S¥2 5 e FHAF 5 glddct
x| Hie dxsAdAds dxf f2e] &
A2 WE T ohoFat Al 2Ete, A i
=5 AYs veA dxst HEste 4E9Ee de
TEbe (Ingram, 1962; Peters & McNatty, 1980; Taafrin
& Braw, 1984), "t Ha ¥t (Helr], 74
%71, 9471, #7114 #7327 (Hage et al,, 1978;
Peters, 1982) W A Ak2] w14-77] (Koering etal., 1982;
Greenwald, 1994)8] 2E |4 odofuie], AFhs]
ASle A4S o] dojddn BuET gl
{Turnbull et al,, 1977; Tzafrin & Braw, 1984),

B GFdqsz Ay da 23R Hapl 315
He $EE<] FAHAEY, o/ FEE o
Hedzef 2] o H5He sldden, 49553
=2 82 ] viehdeh, =3 AR S 9 A
A odEere] ARRd e ot £ sl A E
Az F5E 42 At Addxs A= sepd
e A= AL Fdsyd

A x4 dfFHd &2 Fhetd x4 HE
g B 974 HIAA ARz sl 23
AX 2 =HEpd "A| (Braw et al, 1981; Sadrkhanloo
et al., 1987), androgen #2]¢] 23t =4 (Bagnell et
al., 1982; Gore-Langton & Armstrong, 1988), 34| =}
= z=22 djgkd 2y oA (Ullenbroek et al,
1980}, A =lF 22 & (gonadotropin hormons)2] 2=
4 23t GTH 443 z457 (Hubbard & Green-
wald, 1983; Hirshfield, 1986) W o] 2.3 vhalde] =
AF(Naib, 1985; Ramzy, 19900 2]s]4 wt=2] =4

ki
==
rlr
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b fdE g Sl RIEY

el EE ASES 9 0 Az
A AL Qelkn AR ANA) o 2aA
Bl e a¥Ece AL Ay F G gl
(Dobson & Felton, 1983; Erickson, 1985), 18] 1 <2
Boubabide] g AH 2 o rlele wRioz
AHA =z A5 A, Fefer 2 =22 A
AR, AYFHE HE 9 f4H e o] A7
e g} (Mandl, 1964; Lindop, 1969).

¥ odge A4 A A« 200, 400, 600 oGy
X-dg 2 F 390 49D 242 dedd
A5 Br2d 9402 B A9 dEd 452
N&shA A= e, 200Gy TAUFAA o7
Se s 2 Aol AR EREA et
waie] 37HE0% olE Axe 4 $55 9
o $2H el FAHA ehich Ho| 35U
A =R e AzAAT AxAe] Gt A
£ % 2 % % 2L 242 3t AR
Az ez sbAvtrlr] §-2dd, A2 S50
SHI A2 §Fe| Ao vehdo (Savill
stal., 1990).
¥ A3 FrEAgads dx Zte
712 A et 2EEa oA
ez A oo T HARE Alxd
% A B olE 2T FAFE H2E
o] QoA ek 23 AUF X-4AH o
| 242 A9A9 42 o 42 T2 8
Fo deldsh A4 FAALEY Axjsh Az
it ol A siad

AAgo|Ac s BAY A% X4 2] JeA
HH A £ Mz #F FeH AL F
AstAl HlE # ot Adday] dadEe o
BHEFHE 5o G x 5] T gyl
SEA e YUY g S sldd o] E AL
b Al zAbeldd e F3mb] 2f#A Mz dd = 5l
gt fAdE A dxE gy gl dEE
= A AFH Aol o Soum A= e
o, 2 AAE e g A T S E

dA we gAAdL g Asd=rt P A Y

o]

&

RN

&

R |

d

A

=

Az T gldlen, d= RS 2
7] of spmz AT FAE FAST 54
T, = AT GPEALE AlxE =2
ol TR AdFoz FYH it =3
ol Axe HAHAT Ax A4 defte A
= FAEHA G

200eGye] X-A& 2A A, Gz FH|=al
Bope maeA gz FAE 2T gl 7
2 A dASA ot EAASA ERfeH,
dgEdze AadEes e 2T 24E
s slsdet ML Abe]d] dEx e B HE
Hey F2E7|7h Abete glden, ¢|E FHe
2T A2 FEH GG FHAAEY A
2 A g AYAEY HeH T gy
A 2ok Foga gldod, g4
o Qs BA gl Az SR
Savil Z(19903] 2] Lmd F3el iz 3
A Fhe Azl e SRt AR FE2H
AZd Z2H <] $£ERGEE AABIE Aol =3
HPA x Apelel = #e] FEES BAHZ] AFE
T AxE=E HAdFAA o9 F2 BHAR 1§
Hop o] Al7]e] e]n] Hx wRAbd ¥ Ze] 2]l
Apste Z)Efe] ofm| AFES glgide Ae FHal
2 o sl

X-4& 6006GyE ZAEF FA A M Fg 52
e AxdzFd s 29 A2y FeEht =g
Bofe] B wHE sldo ¥ Alxe de] 2
AElE o] # ¥AEI 7 epE] ik Almofs 3
2 glAG A 2 oA sl s A
2 FAF e ol 2AMR] FIlESFE A2
o deo] FSET S 2 g@abe] FHEA H
= Dobson® Cooper(1974), Kapoor 5(1985), Satow
F(1989)] ® el dAfelgdct A2 o] A7l
Z2 BE MEX apoptosizd] AFFHG BEAHL B
Fach AAdEs] dxgds st e
2T 98uhed #ofsle doz ARy ow,
Fd A" Az 48 3 apoptotic body=} 37
A dHA e 8= FAdFH GG

ol

ilf o |o
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Fig. 2.

Fig. 3.

Fig. 4,

Fig. 5.

FIGURE LEGENDS

A, B, C. Light micrographs of the normal mouse ovary, Paraffin embedded tizsues were sectioned with the thiclness
of 5pm and stained with hematoxylin eosin. Normal ovary containg stromal connective cells and variong follicles,
Each follicls consists of an oocyte (0] and rmultiple layers of granulesa cella(G). D, E, F. Light micrographs of the
ovary treated with 3{ ray. The ovary was acutely irradiated at a dose rate of 200 ¢Gy/min and obtained after 3 days
following irradiation by X ray. Mote the aggregation of blood cells (arrows) near the follicles, AN: antmm, Bars
indicate 10um(C), 20umiB, D, E, FL and 40 pm(A), respactively.

A, B, C. Photo micrographs of the ovary treated with a doge rate of 400 ¢Gy/min and obtained after 3 days following
irradiation. Paraffin ermbedded tissues were sectioned with the thickness of 5 pm and stained with hematoxylin  eozin,
The granulosa cell within the follicles showing strongly ecsinophilic cytoplasm and condensing micleus. D, E, F, Photo
micrographs of the ovary treated with 2{ ray. The ovaries were irradiated at a doge rate of 600 ¢Gy'min and obtained
after 3 days following irradiation by X ray. The mature follicles appeared as an irregular forrm. The gramilosa cells
within mature follicle wers already occurad necrotic changs and apoptosis. Arrows indicate blood vegssls, AN antmrm,
3 gramlosa cell, O oocyte, Bars indicate 20 um(C, F 40um(B, E), and 100 umA, D) respectively,

Transmisgion electron micrograph of normal mouse ovary showing primordial follicle and a portion of growing follicle,
A, Normal features of the nuelei (M) of gramilosa cells and theca cells appsared. B, The growing follicles have an
inactivated granulosa cells, which have the characteristics of actively dividing cella. AN: antram, O: oocyte, SC:
stromal connective cell. All bars indicate 5 pm.

Transmisgion slectron micrograph of growing follisles after 3 days post irradiation of 200 ¢Gy. A, Most of the
granmilosa cells have electron  densed and heterochromatid nuelei (M), Among thess, some of necrotized cells appeared.
B. The granulosa cells of thiz ovary have numerons sscretory granules (S) within their cytoplasms. AB: apoptotic body,
W mitochondria. All bars indicate 5 pm.

Transmizsion electron micrograph of growing follicles after 3 days post irradiation 600 ¢Gy. A, B. The gramulosa cells
within the follicle were already occurred necrotic changes. Numerons apototic bodies (AB) and irregular shaped
cellular components appearad within the granuloga cells of this ovary, AN antrum. All bare indicate 5 im.



126 Korean 1. Electron Microscopy Vol 33, No. 2, 2003

H

B “ ""h_\'%_ '
i e B R B
% = g W, 3 it
ETES @% »
RLE T
kL
Ly

1:. ?}.Q

N
5 &
o

L e : R AL A
'.'m, WL ,J%l ; FPRErT WLG;L';
z.-g'ﬁ? %ﬂ:}:ﬁi:l P -ﬁ

IR D

ik,
s i"m,- oWy
, %, 0
o ‘e B
8 22

"59’ o
iy

-t
it
. _ .

37
§,
' s
ot s




Foon CH & Moon M7 Ovarion Changes by Irodiation 127

8
: %@J}s%

i"'"

”
: k]
“5}_-% [




128 Korean 1. Electron Microscopy Vol 33, No. 2, 2003




Foon CH & Moon M7 Ovarion Changes by Irodiation 129




130

Korean 1. Electron Microscopy Vol 33, No. 2, 2003

Y




