AL ol 38R

A19¢ A3Z 194 I vl |
AF Y FAY LHZEZEE TR vXE A9 FY
ol - AT - BBE

FTAYAT L, BFFar

2

ARAY dao) WA=

of

WA 2H%H R 7led IFE 2AEY) A8t 2.88Gy R
z

72Gye] WAA (Co-60)S ANZEAEYT. 7um F79 2440 & ARste 2254 3
€ AL, PAHASHY L o83 dauYEGAY Z2ALHE, HAEXHE B
A2EZ &S FFAAh FAHARAZE 443 E ¥ BF4GEr 39 &2 AdeS
B3, 3y Z2A2HEY w27t FrrEYon HAEAHE © dAEFSOLY F
e ZALHAL &, $ANE 2AFoEZA i GIAEA BHAEY FFol ¥R
A3} 3B-HSD(3B-hydroxysteroid dehydrogenase) 2 isomerase?] &4do] A £ F3 5o
HaE2eE R 2EH]EY FAHo AgEgda a2 23 dE A7t A& A

3 AlgEd

FA o] ly-H, AH U, HY(atresia), ZHEo]E TEE

M OB

Mo g WA e 932 lymphocytes, &
W Lieberkuhen crypts9] A ¥, 7+ 2 A%, 18
I whole lymph glands 59 AT E e}
ol FAHAH1] YutPog PaNe A
o 3 9 AxFe WsE FITAIHI2 3] &
3] A A E(germ cel)7} W& 2 1}
Bt 44 go4—6]

Samuels[7]E 24 #AFA(rat) T A4 E7
of o449 polonium-210& FAE T Asbgab
Y (autoradiography) 0. 2 B X & =zAl3 A3
29 FEA E(follicular cel)d] To] EXHH,

2= o
araE
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AF(uterus) FH¥olE 94 Exdciy B33}
Ak &, AN AN oS UREES
A=} QA3 T) Ronnback[8]& dFH o) Az
AL strontium-90& F3 A7 gols &
AW AEF7 Fade AFS A 5
#F x-A, A, FAAM(neutrons) R FAA
(photons) &l & vAE FAe 4y A
W wgsign Base] goiol e 15
Gy 439 nmesong ZAIRE W FAM(thy-
mus)9 FAI 23, dae £ .o, sp-
leen colony forming unit(CFU-S)7} vYeElve &
Edolf=g FAF FFol Q10 =&
FHZo 4 2EE2 e 98 33 laserg
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o) A A gAY G¥ F FLY
A Z7] B Graaf GEA|7]A] AL 713 o
g #44€ vdehdoa s oH11]. Graaf &
¥ FPAEY HEFHL XA ZA F 4N
ojdd Yot Aoz #FABHYu(12], #7344
dxe Wste Frld dojur 2 Axy F71
Zolgthrl ¥yt Hi"Hi AFE AbdEE
Aoz HuHAY FEEY F¥e A F 10
7 E #ZHTD e, 12Gys] FAAE =
Ag o day RE 27 &4 o, A
d8xe gechn dQoiiz). wwe) Graaf ¢
FE WA ZeAdol AAM ZAF F 155X
v FHAES G855, B2 A YA
GEUY 39 o] 13 2 239 JEEES
34 Hv, 348 Graaf GXE #IAYE F7t
@A dga g

7% "ol A M X mAE G FH
& 2HRAHA ATES 9 Zol ¥n3 go
Hol gl ¥ WA R AN E @Hd
YR A ssustd @8 AFe ATRAARE
o vl F&Ack. Ao microwaveE RAIG #
9] AU A corticosterone, prolactin(PRL) &
%9 %7} 2 thyrotropin(TSH) %9 ZH4 8
23 #dgeon13], A& dAFd pHE =
Abet A3 AU P(progesterone) 8] =7} A
s8vn Rasn du(id], 4343 A4 AFH
o] A% y-AE& ZAshE AU T(testosterone)
9 FE7 A5@dn RuHYoH15] f9 &
T AREL WA ZAZE Gl G2 2
2oz FAAAA 4FE Evhe AL AALE
3 k. B3 SAAAFAME GXAEY P
H @z 44 7%d syt dgddeie]
FAAN B o WAL} A% dxo) |EH T
H A3 E dFEe AL e Faddn g
gt

104 35 1994F

e B A7E, AR $AL(Co60E =
AgezH GZAZA WAL 24N 9
Aestz, 29 #AE GER 2€ZolE G
59 WRE ZAFOA Wi uHE PA
del 93¢ BrhsknA sk

ME oAy

1. MEEE

FRAeled SEAILAN A 44
(ICR, 4% 57)& AHg3A2m 14/1042i
ght/dark)s] ZRHEASAA 1793 A3AA
A3k

2. YAKME AL W AIZ MF

24480 ALY HAE AFVNE dFsA

27 $)3t9 smear test® 3 estrus A7 E
gy AAAZE 1S ARAA2d ¥A
t #24AGAT49] Zgebd d483 A (Cobalt-
60, °F 1,000Ci] 8%, panoramic irradiator,
Atomic Energy of Canada Ltd)E ol&3le A
&, 271304 05Gy/ming] AXEE FA15
th. LDuscnol MFse 72Gyet LDasenol 3
ZF3te 283Gy= ZAZ =AM 2AMZE
& Friche dosimeter2 &R &Jow[17], A7tS
Heg so Jske AFE A

WZ2EH estrus A7)l AP AN AT
& wAbA ZAL &, AWA estrus cycle(4d), F
WA estrus cycle Al71(8Y)o] 7zt diethyl
ether2 tlA S A AT LE8Z Y2 IEId
3 500£9) gelatin phosphate buffered saline
(GPBS, NaH.PQ,, 2.35g(Merck) ; NaHPO,, 11.6g
(Merck) ; NaCl, 8.8g(Merck) ; Thimerosal, 0.1g



BH 9 daw 2HBomI2E FTe mXE

(Sigma) ; gelatin, 1g(Sigma))o] vldste Fet
Al & 10008 A28t 0.1%9] nigrosing
(Sigma) &2  haemocytometer(Neubauer, Supe-
rior) 3ol FYFAZTHE=E(GC viability) & =
B3ATH 18] veix) Aol 3000 rpmol A 15
B4 AEEE £ 4594 Held steroid
ZA387] 98 deep freezer(—70°
C, So Low Co)el B @3yt

hormone %<&

3. el =XEH A

AZAA 9F F2E Bouing o (picric acid :
formaldehyde(40%) : glacial acetic acid=75: 25
15, Vel 1A (24—48N7H)d . g5F F
paraplast(Monoject) ol EWi3te 7ume] FAR
HHg HESUT Az wdE HHE FoN
1004 vt nic) slide glassoll 2347 F g
2 10572 AUTL AZsAth. Hematoxylin,
PAS(periodic acid-Schiff), 2#] 3 trichrome2 2
23S AFY F A1 A(Olympus,
Model BHA413) 3lelx AA & A

4 chao| ZEFH E

W AP E] I X (mitotic cel) L G243
0] 3-8 & A E (pyknotic cel)d] 4, YA T =9
ol 3Hl R, FEAY HYFY EFAHKF
HAEZY dF, Gy AW 29
5 5& T3 FAIE dAgvzs 7E
A 191

5. AHZoI=S =229 Mgt

Sdg Yo EA s

progesterone(P), te-

Ao % 181

stosterone(T), 2@ 3 estradiol-178(E) 8} ¥+
HAE A &G o3 A FIA6, 201 2
Heozszare] FHA(tracer, 126,7-°H-P,
spec. act. . 110Ci/mM, Amersham ; 1,2,6,7-°H-T,
spec. act. . 88.5Ci/mM, Amersham ; 2,4,6,7-°H-E,
spec. act. : 98Ci/mM, Amersham)& «F£2) 3}
7] 938 Sephadex LH-20(Pharmacia Fine
Chem.) 6g< 30mlel A 7)-8v)(cyclorohexane ;
chloroform : ethyl alcohol=15:2:4, V/V)o| &
A3t column(FZ 18cm X Zo] 2L7cm)d] &
Asdo. 50 uCisl 7 FHRE
711 37°CY &2 AaNss U4
0 F 500ufe] AMGo ALHAIA columndl
AAANA 1-2ml8] £53AE £Y9ts Ro}
2718 dF FEA F 90%9] ethyl alco-
holz 343le] HA3ST. BF AHROED
282 SteraloidsAte] AFE A& A L™ 90%
9} ethyl alcoholl mg/mi8] 52 ZA e
stock solution®. 2 R A3Hth o 7)ol N ?4@\“*
< 3439 working solutiono & ApL-3tH ).
P9 A= P-1le-hemisuccinate-bovine serum
albumin(BSA) E¥  P-2-carboxymethyloxime
(CMO)-BSAE E7ld] WEFAlste d& 33
A (97} 1/35000)& o435k & 2H R
32239 NANEEE Sa-dihydro proges-

conical tubeol

terone(5a-DHT) o] 14%, 17-hydroxyprogesterone,
0.5%, T7} 0.2%, cor-
tisol& 0.01%, 718t 2HZo|=3 23+ 0001
% o188t} P 348 (recovevery ratio)2 82.
0+13.9%8 Jveden WA =H (intrassay
variation) 9] ol A g2 17.4%(QC1), 9.6%(QC
24tk 9% =37 (between assay variation) £
oA S %L 649%ATh.

20-dihydro progesterone-
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Tel gAle T-3-CMO-BSAd oid 79 &
A (971 1/84000) & AT ©E 2H=
ol=3=gde AANEEE 5¢-DHTO] 14%,
5-androstenediol®] 6%, androstenediones 0.8%
At T HF&L 780+53%F vegon 4
A= WHolAF#HE 104%(QC1), 7.8%(QC
2)o1Ath. dA=R WHolAFEL 152%R
=3

E9] ¥ E-3-CMO-BSAY] A& E79 I
¥A3(Y97} 1/10500) & A48 Q. Zptees
estroneo] 1.7%, T 2 cortisol 28|32 7]} A}
zolzzzgsE 00001% oStk Ed 34
&2 860+ 9.6%8 JEl¥on WA W
ol AFHE 126(QC1H%, 102%(QC2)Ath. AR
=389 WoAFFLS 1847%H

Z} F7+2] BAFQ Aol student’s ‘t’ test
2 vugd ¥ pgol 0058 IS HASE §9
sttka w3 s

198 3% 19944

4 =

1. dEiS=2| 4ZE8

Hhabd z Ao w2 A F 2] LDsesn @ LDoco &
2437 98y 1579181489 AHE 05Gy/min
o] MIFgH 25 50, 75 131 100 GyE ZA}
g F 3097 AELE ARG 4 AEd
HEESE ZAT AR YE2FTAHLE Y= 0.
064X + 96.667 olomn], wWAAEF(50% lethal
dose)?! LDsosne 7.29 Gy2™ LDyend 260
Gyt

2. ot HHBe| =XEN AP

A §AAYTE FHYANEETH JoAE
2ol AT AAHQ FIAATY YR}
Zred H8), Z24F2N F3) HAGEANE
Yoy x2o] oAU mdgey AYM T o
o] o]FSEHAY, 4% BHd Qe AYA
I7} 2oEE 84 So gFIYch FA 4

Table 1. Atretic ratio(%) and granulosa cell viability(%) in ovarian follicle of the whole-

body irradiated mouse.

0 dose follicular atretic ratio(%) granulosa cell viability
ay
(Gy) preantral antral (%)
0 3680 + 5.35 4008 + 4.70 6457 + 934
0 2.88 4031+ 6.13 3158 + 524 7161 + 8.02
72 3859 + 6.03 3231+ 7.00 5692 + 997
4 2.88 7522 + 10.81* 84.38 + 5.56* 46.67 + 6.19*
7.2 84.63 + 13.88* 80.00 + 7.11* 5949 + 342
8 2.88 68.23 + 9.65* 7143 + 6.10* 64.84 + 641
72 7749 + 11.18* 79.30 + 7.54* 64.54 + 11.25

* [ p<0.05 n=8.
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A23¥e @R-dTEHA= 4FF Ew
(zona pelucida) 9+ 4 A A (GV, germinal ve-
sicde) & Zed W8, SHE f3L23Ee ¥R
—3T BgAe BEAYd =309 GVE #:
Aoz YRt f23AGE A 2P
H)s) 288Gy R 72Gy RALE 23 BL
& HPh(Zz}, p<005, Table 1). T34 3%
9 HAe G FAEIEY A FAEA
Az w& F7istd oz, p<0.05). 13
U fBEdEe 2REGE Atold] AR F|
nE AL Aole U AHATYELL
288Gy ZALE- 44T AA dzo v dAS
23 (p<0.05, Table 1). U 8dwolAe
HPAEY AELEL YERIH FAG FFES
JeEti At BPH XY YFE A GEo
A&7 FABA 283 Gye 7.2Gy EANEZ, &
WAL e wE xole fth

&

=

&,

400

[- 2.88Gy, 7.20Gy 1

g

g

Progesterone(ng/ml)

g

Group

Fig. 1. Progesterone concentration in homoge-
nized ovary of the whole-body irradia-
ted mouse was determined by radioim-
munoassay. Data represent mean(box)
+ sem(line), n=8, *: p<0.05, **: p<
0.01. Dotted lines represent mean
(heavy dot) + sem(dot) of control
group.

150

[- 2.88Gy, 7.20Gy ]

8

g

Testosterone (ng/ml)

Fig. 2. Testosterone concentration in homoge-
nized ovary of the whole-body irradia-
ted mouse was determined by radioim-
munoassay. Data represent mean(box)
+ sem(line), n=8, * . p<0.05. Dotted
fines represent mean(heavy dot) =+
sem(dot) of control group.

3, AHZO|I=S22o sTHE

P9 =¥ 04dToA ofZ7(116.48+ 10.64ng
/mDe] ¥l& &L FEE JERew(H p<
0.05), 493 2 8dTAA o 2-38) A= ¥
& FEE YEIATH(AZ, p<005,5 288Gy &
A% 4YF, p<0.01, Fig 1. A9 Azt wha
B9 288Gy 2AMEY A% 4¥+7(311.93+ 10.69
ng/mD74A F74etirb 8 1(249.69+ 16.69ng/
mDol A gobgon iz £ 0dZd HisA
E mgton 72Gy ZAMEY A$e AZdHA
oA e AFE RATh AN F dE W
' ge Aoz YERT

T H2& A7t Aol wel Awtdon o
olA= AFS BYoH, 53 72Gy ZAF 44
(4324 2.37ng/mD, 89 F(45.5+ 3.35ng/ml) o) A
o 279030+ 8.70ng/mD o} ¥l&] £ A
bt (p<0.05, Fig. 2). 2.8 Gy 2AIFE L 447
A gzF 29 RolAtrt 8UTAA T
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H

200 -

Estradiol (pg/ml)

g

day0 day4 day
Group

Fig. 3. Estradiol concentration in homogenized
ovary of the whole-body irradiated
mouse was determined by radioimmu-
noassay. Data represent mean(box)
+ sem(line), n=8, *: p<0.05, **:p<
0.01. Dotted lines represent mean
(heavy dot) + sem(dot) of control
group.

#2373 N&dAE 4%E 2%

Ed FxE 047NN dzF(310.32+29.18
pg/ml)oll ul# 28-—42d 7tF TAHAR, A
AYFL B3 2E Bk oA A E%
th(Fig. 3). 2.88 Gy A9 7% 047 (8L72+
12.82 pg/mD o) ®l3te] 497 (172.76+ 6.85 pg/ml)
oM Z7taitirt 8UE(7849+ 24.43 pg/mD) ol Al
e A2se @4e BYow, 7.2Gy 2AMES
AS AR B we Fade FFE 9
th ZAMAF) B WE gl Ao UEyR
=3

= o

B dFdAe AF9 SAAFL 729Gy
vielst=d Hobbs9t McClellan[21]¢] 224(7.96
Gy)$ vas) 2d ozte] ojrt YE& & F
At ol APFEY F, ZANLAEXA), AF

£ 2 7 BAA 24 279 Reld) 71AF
Aoz AZEY.

WEe A BT A FFHA AA
ojgtm e A7 AMAoM[22, 23], €
AFNNE FRAYE 2 {FAAGEER IA
olusted MR} BEALE nFIHAEH
a Az 4z ARFAA T3 AdEA4e 9
AUxe SR FAS L B F W
A7 vgsHAn SPgATY JeF A=
274 veggod, giE f7e] YA &k
T yeghddds ddg gade Fhd 13
2ore 34t olE Byskov[1919l AAw A
AAAse 2gde 24Qch ANFeE Y=
Zo) W3 AHgol wgor 2AAUY WA
o 7t A FAL RAd. f9 Z3AE Dob-
son® Felton[5]9 Bet SASNA n@ARE
uhabAd el o g dabe]l A Ab(cell killing) 2 @F
gto} A&l BA ved & A& Aelx, @
AW Aol @ EA (target size)ol HUA
Zice 3y vARthe Aoe B2al9 2118
Fus 2d FPA T P FAAS FFL
z g gtel BEe A&l ok AL F5
& 4 g 23 Fi4 237 o Hgdo ¥
olxlE Aol YE Aoz mol FXA dF
WA el gaol Alzkel ARl wi HESHI
ASe NA 2o AggAe GEAN B

= FPAE Ze YA Es s AL
oladte B E[19, 23, 24]0] Y& RLE 7 Fo]
WA ZAE QA FPAENA AFRE A
o AF7 va @ oyt GENER HFH
e Adee B9 Aoz 9AAG

va ¥ dgge w2t 53HA FH
A "Ry ¢¥EY 2H2olE 3229 4Y
Asgel Wyl $Agthe B2[25]7F A3
oln], o]2] @ Walel #Y Q77 AYH 2 Ut



AFHY dad 2HRolzEE

E3) dE Aol A3t progestin, androgen,
estrogen 9] AHBol=Z=2ro dxo AR
94 2 FdsdAdd et FE NTEN 9@
olgd #WEEI EEAA v RisAT
[26]. AR ZAL & GAuAEEYY PY T2
E F7Msglev T € B9 558 @43 &
stk &, PANZAR A8 PE T2 ARA
A F+ 3B-hydroxysteroid dehydrogenase(HSD)
[27] && isomerased] Ao £33 EE T
£ E2 H3ANA FE aromatased A GA
dAd An(28]z AAAD. olx AL FH
FAERD HAHd¥xe H$E LH(luteinizing
hormone) 43|74 ZF42EhE Bi[29171 %
A, LH #&AF7 ZFAHE ol fHut whAbA
of o1& FAF LH #v8 FA2 48 Fx7}
A48 & dde 7Fde AAE 290301 &,
FAAZEE BE AP TA= WA G 3ol
uzl A, YA xoiA Prt T2 Aol & 5
N3, 212 Fueke JPMESA TEHREH E=2
o Agol 2 @ AHRn AZET. Tayash
Greenwald(31]+= hamsterg H3FAAAT F
a2 3AE 1-89 ¢ uiEs A3 w2 ¥
PE A48 e A T 2 Ex 2FA4NH A
o P 3 HAA7S #F ] pentobar-
bital& ¥HE-3ld AT FSE FE 2€ 20
=gAEY dolM A FAS AAE AT
[24]. ol X9 HYrt FHF22 Yo}y
Aol 2 Rolz AP w7t 94 dojd
gEo2[25] Adct

a2y dx g WA Fe1te o
E RIEY ALY M2 GE AL AR
Z, HarAE AAT AP 38-HSD, isome-
rase: BE aromatased] = ATL 7AE AL
2 B3HEglen31] pentobarbital A& 2 ke-
tamine-HCl APE 3 A= aromataseol

B ¥ nxE A9 9F 185

W& 3ot 38-HSD 2 isomerased] thdr 4
ol o 2 Hoz AARAD AYvH32]

Tilly 5[33]2 A9 @iy AP IEA LY
o 7§ A LA} (apoptosis) o W gk 7PN G
ZRH Az o FHHAZ F FAYAEY
endonuclease &40 £3%¥ 1 DNA(deoxyribo
nucleic acid) fragmentationol Hel &, 7154 W
strch Agd RolEkn YL, ool i
£7 genes?] ddo]l ol o] d¥ AES
AET Aolztn Gk B A¥ AT ¥ F9
B "harMol AAF 38-HSD, isomerase 2 aro-
matase®] 24 E& 2T AAAR EE A9
744248 wAAd ol internucleosomal fragmenta-
tiong YoAM ¢ EAEY FAo| BIEIA
F AQAE A & F Y dE ge=
ol W3] 9 d¥v aTE.

AEHoz AYPAXYEL 2tk aA A
FEA R RO Hol WAML ZARLE
A daY GEAEY FGA XA FF] TR
Az 38-HSD ¥ isomerase] #Ao] oA ze
Z35e] T 2 Eo g4ol Astdx 2 23
dxe #HHr) 7143 Ak Arsdnh

o
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y-ray Effects on Steroid Hormone Concentration of
Mouse Ovarian Follicles

Young-Keun Lee - Jin Kyu Kim - Yong-Dal Yoon*

Korea Atomic Energy Research Institute, Hanyang University*

ABSTRACT

Mice were whole body irradiated with dose of 2.88 Gy and 7.2 Gy(Co-60) in order
to observe the morphological and functional changes in radio sensitive mouse ovary.
Microtechnical sectionates of 7um thickness from ovary were made for light
microscopy and concentrations of progesterone, testosterone and estradiol in ovarian
homogenates were analyzed by radicimmunoassay. Gamma radiation resulted in the
increase of atretic ratio of preantral and antral follicles, the increase of progesterone
concentration in ovarian homogenates, and the low level of testosterone and estradiol.
It is suggested that radiation protect the activity of 3B-HSD(hydroxysteroid
dehydrogenase) and isomerase in the follicular theca cell followed by low level of

testosterone and estradiol and thereafter follicular atresia proceed.
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