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Change of Serum Steroid Level in the Whole-body Irradiated Rat
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Department of Biology, College of Natural Sciences, Hanyang University, Seoul 133-791, Korea
= Abstract=

The effect of radiation on the steroidogenesis of rat ovary was investigated. For this purpose,
female rats aged 7-8 weeks were exposed to a single dose of 7 radiation(320 rad or 800 rad) by
the cobalt-60. At fourth(day of the first estrus) and eighth(day of the second estrus) days after
irradiation, the concentrations of serum steroid hormones were determined by radioimmunoassays
(RIA). . ‘

The correlation between survival rate(Y) and radiation dose{X) was Y=-0.06X+100(r=0.89,
n=10). Lethal dose(L.D)sos0, and LDsgs were 833.33rad and 333.33rad respectively.

The weights of body and ovary was decreased significantly by the LDsya irradiation during
the 4 days, but both weights were recovered at day 8.

The serum levels of 17a-hydroxyprogesterone(170HP) and estradiol(E;) in the irradiated
rats were not generally different from those of control. However, the levels of testosterone(T)
and 19-norterstosterone(19NT) in the irradiated rat at LDsose and LDu0 radiation doses were
decreased, while progesterone levels in serum of the irradiated rats were slightly increased.

These results suggest that irradiation may inhibit the first step of steroidogenesis, especially
the conversion of P to T, in the rat ovary.
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1) dEEss :
duels e AEARANAN A% B
# (Sprague Dawley, 4% 7-85)5 3% 14
Azrel zHeelA 17U% AeAA ALEa
%t
2) Aot o gzl
WAbEY ZHol AHEE assay buffer(GPBS,
pH 7.2-74)% NaH,P0,(19.6mM), NaHPO,
(81.7mM), NaCl(15.6mM), Thimerosal(0.25

mM) ¥ gelatin(0.1% w/v)& EF3so A&
IR feElAdeE e tHRoimi=Ey 4%
HS B 918t dextran coated char-
coal(DCC; 0.0625g dextran T-70, 0.625g char-
coal/100ml GPBS)& A}£ 35} t}. Scintillation
cocktall & 3.75g¢] PPOE 500mlel toluened]
g3)A71 ¥ 250mle] Triton X-100& ol
SELTEN
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19NT-3-HS-BSA, P;-11¢-HS-BSA, T-3CMO
-BSA, 293 E,-6-CMO-BSAE o] &3}
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At} *H-17a-hydroxyprogesterones} °*H-19-
nortestosterone, *H-progesterone, *H-testoster-
one¥ ‘H-estradiol& Z=ZH A& A}-& 31 o}
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Tabhle 1. Effect of radiation on the weights of ovary and body

Dose Ovary(unit: mg) Changes of
(rad) Left Right body weight!
Day 4 0 33.24+0.63 33.34+2.61 9.21+6.07
(1st estrus) 320 27.33+1.89* 23.70£4.10 9.58+5.86
800 23.83 £1.40** 22.85+1.44* 0.07 £3.79**
Day 8 0 38.10+4.01 31.53+2.38 11.05+3.12
(2nd estrus) 320 31.54+3.11 33.18+3.97 20.37 +9.87
800 31.53+1.95 31.86 +£3.42 18.85+9.43

'Changes of body weight means final weight-initial weight(unit: g). Data represent mean+SD.

*: p<0.05, **: p<0.01.
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Fig. 1. Survival rate of irradiated rats. Rats
were irradiated at 50.27rad/min by the Cog
irradiator. Data fit line was Y=-0.06X+100
(n=10). a and b represent the doses for the
LD50(30) and Lng(ao) respectively.
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(Packard Tri-Carb scintillation spectrometer,
Medel 4530, counting efficiency : 61% )2 A}
e EH AT

DAHBO=ERE =5 A4

2 2olud 28 FT = binding-percent
[(Bound-NSB)/(Bo-NSB) x100]& YZoz®
3l FETEY log@td XHF202 3t EFE
FHAM ABYY AHBOEZTEEY FTE
s A4kt
4) EAHEH

EAE23 §o0A4L student’s t-test
Abg-5he] pghol 0.05RTH & ASE
g #AHA

S o

Jo o
o o

2 =H
1 HEE=e 4EE

Hg-/\}'ﬁ }_/\}-Oﬂ E}'“E" LDSO{SD)‘?’}' LDZO(SO)% é
Ayl dstel 10m24 e AFHE 77 500,
1000, 1500 18 T 2000rad & Z A& F 30
gdzrel AEL S FFFEH(ZE D). 1 &
7B BEZHALE Y=-0.06X+100 o] ou,
LDsoan @ & 833.33rd, LDsan9l @& 333.
33rade] 9l ok

it

A gl o8 AZEui3zk 800rad A g
AR LAz AFo] IOV TET
oMy WRTEH 2eolst itk ¥HE Yo
2Ae A 4950 HALA A Fe] gold
wat gastgu. 2y A 8dAde A%
mE dafAY AHolrt gle FoR Hot
ZaE GAaFAV 8dAd e ABEHe S

2



451 = 0.97
E
- 2
: :
2 301 S 0.61
- % I\\
2 g \
o 5
% 151 § 0.31 §
a s
o = AN 1D

day 4 day 8 day 4 day 8
Fig. 2. Concenttations of progesterone(A) and 17¢-hydroxyprogesterone(B) in sera of rat after
irradiation. Rats were irradiated at 320((7]), and 800(\\)rad by the Cos irradiator, %indicates the
value(mean(bar) + SEM(dotted area)) of control group{mean+SEM). Steroid concentration was

analyzed by RIA at day 4(ist estus), and day 8(2nd estrus) after irradiation. Data represent
meana +SEM, * : p<0.05, for control by dose. n=5.
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Fig. 3. Concentrations of testosterone(A), 19-nortestosterone{B) and estradiol{C) in sera of rat
after irradiation. Rats were irradiated at 320([]), and 800(\)rad by the Coy irradiator. % indi-

cates the value of control group(mean+SEM). Data represent mean-+SEM. * : p<0.05, ** : p:0.01,
for control by dose. n=25.
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" 17a-hydroxyprogesterone ] &8 A(d7} 1/
84,000)¢] wA¥IL L& 17¢-21-dihydroxy
pregnen-4-dion-(3,20)(1.6% 33 P.(0.8%)%

Progesterone$] 83 (<7} 1/35,000)2 AYstiye BHE 01% o], FEE

2pe-8- =& 170HP, 20-dihydroxyprogesterone
< 05%, T’} 0.2%, cortisol-& 0.1%, 7]}
2R =5 2RI 0.001% o)stg e, P,
9 ZeE 10pg/miol¢tt. 34 & (recovery
ratio) & 82.0+13.9% & Ueldon, Az
g o] Wol A&k 17.4%(QC1), 9,6%(QC2),
AR g WolAghe 6.49% Q.

83.41£134% & RYow, ZE=+E 7.5pg/mlo]
ek WA =AY HolA e 6.2%(QCL),
6.46% (QC2)°o1R 1, YA =T e oA 57
L 641% 5 YERsch

Testosterone 2] 38 A (H 7} 1/84,000)¢] o
2}ukS T = 5e-dihydroxy testosterone(5¢-DHT)
o} 14%, 5-androstenediole®] 6%, androstene-
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dione& 0.8% 9t T B 4&e 780+5.3%
g Yyehdon, Z5E Spg/mlolYd AT
#e "HolAlgge 104%(QCL), 7.8%(QC2)
AL, A=A HolASF e 1.52% AT
19-nortestosterone®] A (9 1/26,000)
o] LT =

CRARSRgs sl

19-norandrostenedione ]
52.9% = YElstow, 1 9o AHZoOZE
2E%y wAREEE 01% olstdh 7
e 3326pg/mioliil, H4E&E 823404
%Rt WAZTE e WHolAFHE 9.12%
(QC1), 3.21%(QC2y¥ om, AR =we] #
o] Al gk 6.51% H

Estradiol-17g2] &3 (97} 1/10,500) ¢
IS = estroneo} 1.7%, T 9 cortisol 1
g1 & AHIZo=msERAE 0.0001% o
g YEhl T E9 3L &e 86.0+96%
EZ el o, gxe ldpg/mg Bgth U
Aode HolAL ge 12.6%(QCL), 10.2%
(QC2)A L, A =l o] HolAS 3 e 1847%
o] Sl th,

4. HHUY AHR0l=ES2Ro ZEH3

o

Progesterone®] F=¥ 320rad xA} &
Wl w4 7] (29.66 +£2.38 ng/ml, p<0.05) 2k
o A7) (25,3240.97 ng/ml) EEoA o)
Z3(20.75+3.08 ng/ml) o] vlstey  ZrlEg
H(p<0.05). 800rad XA} AS$ T HWA
o} s WA ol&e] zZbZ 21.14+3.

A
xx
L=

80ng/ml?} 23.04+3.89ng/mlz Zr7lsl= A
FE REoy Yz EAFHA ol

ezl T aE 2A).

18] 31, 17a-hydroxyprogesterone] 7 -9 uj
Z(710.87+124.76 pg/ml) o B]8)  320rad
ZALE AW 1A 7)(580.68 +120.88 pg/ml)
o Fuis A7) (598 +76.01 pg/ml) 25 A
e %S B9t 800rad RAVT 9 A
£ AAHA0.66+0.01ng/ml) o} FHA0.69+
0.03ng/mh) ¥ 7] BN Z2sgd (Y
3A).

5 ¥, 19-nortestosterone-2 ] & $#(394.10
+51.03pg/ml) ¢l W8] 320rad ZAFSE WA
g7l e 376+£30.07pg/mlE Ao Wiy}
ot T Ao olE 33743+
3740pg/mlE 7489tk 800rad HAMFS
AW @A 7]1(340.60+15.38pg/mi) &} F=ui
A A 71(191.33+22.25pg/ml, p<0.01) 2%
AN BAB Z2sHH(1H 3B).

Estraiol2] F5¥38lyE 320rad ZAF F 204
s HFA 7| ufo] = 155.46+21.57 pg/mlE W=
F(154.96 +18.16 pg/ml)3}. Bl $&EL B2
dov, FHs @A ojZHAE 13472
+15.09pg/mlE dlFZFd ¥l Zase A
ke LERUIQtH(p<0.05). 800rad ZAMT
AW A (154.70+18.73pg/ml) & FHA
71(148.20 £5.45 pg/ml) ol Wi Z =7 o
FE& et 30).
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170HP7} AA "= B X (Mori et al., 1982)
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AP ZAMT A AR W FEE EYo
®, 170HP7} T2 ABEHE ¥ &3 Fobn]
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th 2383 K9 v AANFoE gz
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of AFBE WHEsl AHHUN GEg 24
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