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Effects of Unilateral and Bilateral Ovariectomy on Reproductive Organs.
Adrenal Gland and Serum Level of FSH and LH in Immature Rats
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College of Agriculture, Chung-Ang University, Seoul, Korea

Summary

This experiment was carried out to investigate the effects of unilateral and bilateral ovariectomy
in immature rats on the weight of body, ovary, uterus and adrenal gland and the change of serum
FSH and LH level. Ninty Sprague-Dawley female rats, 2342 days old, were divided into 3 groups
with 30 heads per group; control, unilaterally and bilaterally ovariectomized group. Each group was
subdivided into 6 groups according o 6 cxperimental periods; day 4, 8,12, 16, 20, and 24 after oper-
ation. Flive rats at every 4 days intervzls were measured their body weights and sacrificed for the
measurement of their ovarian, uterine and adrenal weights and at the same time blood samples
were taken for the determination of serum FSH and LH level by radioimmunoassay.

The following results were obtained:

I. Body weights in the unilaterally and bilaterally ovariectomized groups were higher than those
of control groups during all experimental periods, even though there were no significant differences
among the above 3 groups.

2. A significant hypertrophy of the remained ovary in the unilaterally ovariecto mized group
was observed from day 16 till day 24 after operation. The ovarian weight; 22.14+1. 73mg, at day
16 in control group was smaller than the unilaterally ovariectomized group weighing 50. 5--8. 45mg
(p<0.01) and the ovarian weights, 75.9+2.25mg and 63.3--7. 08mg ; at day 20 and 24 in unilat-
erally ovariectomized group werc significantly larger than 29.1--2.33mg and 26.3+1. 76mg in
control group, respectively (p<0.01 and p<0.05).

3. The uterus of bilaterally ovariectomized group were remarkably atrophied from day 8 after
operation as compared with those of control and unilaterally ovariectomized group. The uterine
weight at day 24 was 96.729. 15mg for controi group, 139.4+-1.73mg for unilaterally ovariectom-
ized group and 21.721. 08mg for bilaterally ovariectomized group, respectively and there were sig-
nificant differences among 3 groups (p<0.01).

4. A statistically significant increase of the weight of adrenal gland was observed at day 16 in



the unilaterally ovariectomized group with 24. 42, 58mg against 15.5+3.09mg ir control group

and 13.941.38mg in bilaterally ovariectomized group (p<0.05).

The adrena! gland weight in

unilaterally ovariectomized group with 24.741.63mg at day 20 and 31.2+1.62mg at day 24 incr-

eased significantly as compared with bilaterally ovariectomized group with 15,1413, 1lmg at day

20 and 15.6--1.76mg at day 24.

5. Serum FSH level of unilaterally ovariectomized group increased remarkably up to 2. 9740, 37m

TU/m! at day 4 after operation and then decreased gradually. Serum FSH level of bilaterally ovari-

ectomized group were higher than those of control group throughout all experimental periods.

6. Serum LH level of unitelarally ovariectomized group with 3. 170, 32mIU/ml! at day 4 and 3.

57-+0. 58mlU/ml at day 24 increased noticeably more than those of control group with 1. 794-0. 16
miU/ml at day 4 and 2. 1740. 27mlU/ml at day 24 (p<0.05).
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Table 1. E\pemmental design

Dav after operation Cont Uni-ovx Bl»ovx Total
5* 5 5 15
8 5 5 5 15
12 5 5 5 15
16 5 5 5 15
20 5 5 5 15
24 5 5 5 15

Total 30 50 30 G0

* Number of rats.
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Table 2. Effect of unilateral and bilateral ovariectomy on the body weight (gm)

Day after operation Cont Uni-ovx Bi-ovx E-test (p<0. 05)
68. 04, 99» 67.9+2.24 68. 1-H4. 41 NS
73.9-+2.24 78. 140. 87 76. 14-4, 02 NS

12 104. 442,20 100. 0+-1. 10 106.94-1.79 NS
16 114, 4+2. 24 130. 14-4. 60 129. 2-£6. 58 NS
20 130.0+2.24 155.0+-3. 54 158. 08, 60 NS

24 150.0+-2.74 162.04-2.55 165.0-+-4. 18 NS

a: Mean-standard error.
NS: Nonsignificant difference.
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Day after operation Cont Uni-ovx elvh I 1652k 2070 7 = Univovai 7} Contg n.
4 18.94-1. 46° 20.2+1.87 ol 2A Hnskel B 2002 E5-2 Contjgs} 29.
20.8+0.75 24.44+1.73 Img, Uni-ovxj] 75.9mgo. 2 Contfwich 2,580 -
12 21.2+1.18 26.6+3. 44 $mskod o} (p<<0. 01D,

16 22.1+1.73 50. 51-8. 45%* b B 240 £ 2 4 Uni-ovxm 7k ContlZ » o}

20 29, 142,33 75.942.25%% =i #nsbe e (p<0. 05).
24 26.3+1.76 63. 3+7. 08* BLLS g5l 4 vheby ulob 7bo] Bk 8 A
a: Mean-standard error Uni-ovxiE o] Z5RONETE R Hmalsl A =tsted B
*:p<0.05, **:p<0.01. #1611 56 = PR RS A Fa s velds] 4
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Table 4. Effect of unilatera! and bilateral ovariectomy on the uterine weight (mg)

Dw after operation Cont (C) Uni-ovx (U) Bi-ovx (B) Duncan’s M.R. Test
28. 4 0 8“ 20.9:1. 89 22. 8*-2 96 NS
31.7-3.08 31.54+3.75 18.2+1.74 cuB*

12 25.1+4.29 35.743.04 15. 2-+3. 50 UCB*

16 49.5+2.29 58. 01+6. 02 15.943. 14 UCB**
20 65. 1+9. 26 109. 94-4. 53 22.6+7. 46 UCB**
24 96.7+9. 15 139.4+1.73 UCB**

21.741.08

a: Mean+standard error, NS: Nonsignificant difference

*ok

* 1 p 20,05, 1 p<0.0L.
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Table 5. Effect of unilater~] and bilateral ovariectomy on the weight of adrenal gland (mg)

Day after opertion Cont (C) Uni-ovx (U) Bi-ovx (B) Duncan’s ML.R. Test
10. 7-+1. 092 9.8+1.04 8. 8--0. 63 NS
11.3-£1. 11 12. 3--0. 67 9.6+0.76 NS
12 13.3+1.73 17.8:23.34 10.0+1.10 NS
16 15.5+-3.09 24.4--2.58 13.9+1. 38 BCU*
20 19.0+1. 17 24.7--1.63 15.1-+3. 11 BCU*
24 22.8--2. 46 3L2+1.62 15.6+1.76

BCU**

a: Mean-+standard error, NS: Nonsignificant difference

*:p<C0.05, **:p<0.0L

Table 6. Effect of unilateral and bilateral O\arlectomy on serum FSH level (mIU/ml)

Day after operation Cont
4 1. 25! 2.97+0. 37 3.02+0. 19
8 1.57-40. 312 1. 474-0. 21 3.230.43
12 1.82-+0.28 1.25; 2.70=0. 10
i6 1.25, 1. 30--0. 05 3.27-+0.29
20 i.304-0. 05 1.63-+0. 38 3. 60-£0. 80
24 1. 3740. 11 1. 25] 3.00+0.50
a: I\'Ié;;_rstandard erﬂ)r - o - -
F 631 vl FSHK#S] 7S ko] #Marme HaAl = 7 ffHe] ol o).
2 RERFAEKES] L25mIU/ml TR Jelhd A FHINIBE B 4Ho) FSHK#] #MEd]  Hoohe]
of g7l gl BEEEMC] HE% HEe ¢ F o A Bmekgleboh Mg s #3S Benson &

Rt JKEER(Le] HRS s 22 K 4F ) Cont
BEe] K#ge]l 125miU/ml BAFele] Kshed Uni-ovxE
£ 2.97mIU/mls} Bi-ovxE <] 3. 02mlU/ml+ ContiE v

ob EA vhebubel. @ i A 8113e] 2411712 Cont
st Uni-ovxEol 4] = 2% 2mlU,/ml AR d Kko
Bi-ovx[Eol| 4] &= 12F1 ¢ K#gal-& A9)dn 2= 3miU/
mlE e Ko 24H72 F7=59c}.

ol ¢} 7ro] Bi-ovxfell 4 FSHiK#HEe] Ipotml f5F=
Ramirez #5(1974)¢] g#hat 2l #ofl 4 JREHIHIE T2
FSHk#0] 40ng/ml, 608 = 400ng/ml 28l = 80
Ffilel] = 480ng/mlz =7 fhnatete k<. Chapp-
el % (1977)0] 200~250ge] WFhet B FHo|4] JUEBIH
#% 3mEfell 250ng/ml, 6FsRel]= 650ng/mlz €tz
drbe sl B g on B9 Swerdloff (197D
o] 2IFdEE ARpIh B4 oA

VSR B Fiel] 900ng/
mle] FSHyK#ee| Bl 25850 ¥RE 7} 1, 300ng/ml

FIHEZF 2,000ng/ml, 4E%]= $RE} 800ng,/ml,
letﬂlﬁﬂ- 2,100ng/ml, 6AtHal A #AE 7} 480ng/ml,

HIE 7T 2,400ng/ml2 GiHE 7L sA] $ns 4 e

(1969)4 Butcher(1977) % Bogdanove(1963) 7} o

R 2 ER/F ok, e 3lel 4 Mclaren
(1963), =l 3iol4l Edgren “$(1965%0] JiWlSRsisl s
bioassayell © gk FSHoK#EL] Smo) 4 2 @iz » ‘?"

Rl mR ek M RE
A el 4 UnicovxEE 4)1el) 4] 2e] = Biovx
ol A Aol A b FSHe) kidge]  Bmige
2l 71 BESIEE <tk Steroid hormoned 4%
7t —Re R ml NERIEQ kR wizh F"%QP
AT 5 FESSR) 77Est = feedback {EAle| ##

Lot delubs] w2 Aew gt

et

mh LH/K#ES| ##4p

SO 2 RMIINE A e LHok#ES] ##{b = 32
Tol| vlebut wpe} e},

B 464 Uni-ovxE <)
4] 4 07mIU/miffjell = 2 H 7}
Contf@¢] 1.79mIU/minc}l YE3] =2 sKiffolelri(p
0. 05).

3. I7miU/mie} Bi-ovx

gedot o] F



Table 7. Effect of unilateral and bilateral ovariectomy on serum LH level (mIU/ml)
Day after operation Cont (C) Uni-ovx (U) Bi-ovx (B) Duncan's M.R. Test

4 1. 7940. 162 3.17+0. 32 4,07-+0. 54 CUB*

8 1. 99+0. 21 1.92+0. 19 4.434-0. 58 UCB**
12 2.03+0.19 1.82+0. 16 3.13+0.42 ucB*

16 1.82+0.13 2.9740. 26 3.62-+0.31 CUB**

20 1.67+0.11 2.73+0.43 5. 05+0. 28 CUB**
3.5740. 58 CuB*

24 2.17+0. 27

4,2010. 44

a: h,'Ié;n:standard error
*:p<20.05, **:p<0.01,

B 8H = 124 Oi] 4 = Bi-ovx[E9 4. 43mlU/m19]-
3. 13mIU/ml7} =} & Earl Y953 ¥ K¥Eeld
A el 883 12 /-1 25 Cont[E 2k Um-owlﬁﬁl K
[ilol = EE7F gk B 1600 A4+ BiovxEs
3.62mIU/mle Uni-ovxEele] 287+ ool o} ContE
¢ 1.82mIU / mlucls #1538 & Ko glet(p<l.
0. @ S 20Hd 4 BiovxEel 5. 05mlU/ml=
Uni-ovziel 2.73mlU/mlsl ContiEe] 1.67mlU mlx
o FESeE 29ch(p<0.0D).

S 24 Hell A 3= Bi-ovxE e 4. 2mlU/mlek Uni-ovx
e 3.5TmUl/mlste] #R7F 919l o1b ContEel 2.17
miU/mle vte& 5 Eaucl & 11 3 ok (p<20. 05).

%3] Bi-ovx@Es Uni-ovx[E ezl B 43 4
2472 & ARG AA A =2 3 Ko w fx=glc)
Ll kel = Monroe(1970% %) 2 Atkinson % (1970)

o] Rhesus monkeyvoll 4 FREHI % LHAk#ee] 8{LE
BiH% SHe 22 Ing/ml, 10F 6= Bt
15H0l 4d. 4ng/ml, ~u2] = 20 Aol = 51 9ng/mlz ZH
RIS 5. 2ng"m1‘ﬂ"L 10 7h-E 5 SRinRkeha %

33. 9ng/ml,

waiel e ([HEel gl o 3, Gay (1969 W
gk &l F e M1 PUE R LHK#E] Bl THa 20ng

/ml, 140¢] 7ong/ml 21He] 100ng/ml 28] 3 35H¢]
90ng/mlz A A+ @macte §ET ERE v E
Fok ek, 2 ARk K REEzL w3k el 35 R
A ARERY #iEet Ml X ol FlE A& Zobk &
olgich. &, Ramirez %(1963)-2 10H#ES] £t 31
el A PEBIHES LHKEE] HBE = 53] w2
ekl BiE = 5 3pg/100miz 4 it LH7F #ins
olvhz M3l o] Swerdloff (197D 21H#ES
FRE Aol IREFIHAA BHIERT] 33ng/mlik#Ee]
B4 28R 4 220ng/ml2 ¥WRE e 38ng/mla}
ol =A Erstel 2 F O1EZEA AlS BEBE M
ol hnatelm Hesstgd o 53], Yamamoto (19

—3

i

T0)- R oA FREFIHHE LHe| Kige] FHlH
% 18R] 2.25ng/ml, 8Fe] 12.4ng/ml el UE
Hell 3Tng/mlz a2t 42 #nsho ok #i4E3s

sl

o, HARRAIHE 400] LHK#Ee] Contigel
o HEWo R Bl vt 2 #% HA WA=

168 %5 o4 Az #wimskelg & HEe #E5e O-
eda % (1972)0] 10A ] KXF A7l A4 FRIIES]
W SHe A $HBES Kiégdol 10%9] H#ing 29
Z 108 = ¥R KR} 5% 7 wubsg e 16
Hell & 18%9 WA & el BiE% 20H = HRE
of JKieo = Eolgtrlm I AEMeF B - Wl v E
off 4 eFzke) HR= o Ank 22 HES ERY e

O Y PSR SIE % 48] LHKEEe] #ina IR
A2 PREHIH =& §%o] MR T TEEmS
feedback{p el #{L3 o o7 Ao & A7y Biovx
Eoll 4 BlH# 24874 Al 3~4mlU/ml K¥E L1
o HA5 A2 Fs! feedback{EHo| PIEHHE o
Sty AAH dFoz 4]

8 o Uni-ovx[Eel 4] 8ilHi%% 8H = 12H| 4 LH7}
Wl s 3 1624 Bl A1 vla] B FHE| K IHE e
I BERINE ] A AB K] LHSWEER,
D el #LE o o7 Ak LHell ofat SRfe] S
A BT sdolndt Zio 2 ARl T ofd] FEFE0]
Hebdlh e 22 E3ch

ol

V. E

R oF 3o ol Al Y WSS R ol
BE, WEAIE ¥ BIFEES $e) miFd FSH,
LHK#go| v 5= @¥s %¥stz=t REsidd ol

etk 23-2H e Sprague-Dawley el oF a3 90
whel & HRE, FRIESEE, RUIMEHHES 3



E2 vl 30vtel 4 RESIT GEE ohd Svbel 4
6@(@;&1.1;& 4,8, 12, 16,20 B O2AM R L re) figahd

A ] e R E I R
JiiRe r—fr'! normonc*fj(iﬁ%ﬁ! #E-2 radioimmunoassayel]
L ere] Esk ch.

RE Ed o
AESHANEoF BAEER(L] <)ol 2] SERHUE <o) of

Sarink il w PRI Y

e} ol it

vk 10T

2K < RuEE A
7v PR ] @@ sk
20 JrHIINESIMIE S HRINE > B

BosiS FEY A delvh o] Y I61Tel
IRE = 22, 1+ 1, 73mg, HiE= 50.5+8. 4dmgel <l o
(p<C0.0D), 20K 3} 24F o= MEF ol HIME

29.1—2.33mgst 26.3+ 1. 76mgaiv] [ cto
75.9+2.25mgse} 63.3+7. 08mg o & |3
o} (p< 0. 01z} p-20.05).

3. FES WEL B SHTs WAL ILE
SHRIE 2 ST B E e ®As] ek os] PR
Bl 2R FEEEC WRESL 96749, 15mg,
R EBI R > 139. 421 T3mg = PRHANIIE S =
7b 2L 741 08mge =4 SHEREMel fitel fiEke]
ol ¢l e (p<0.01).

4. BIFEMS 8L GRE 1603 S ns g
HiE s 24, 442, oSmg_j‘; #MZe] 15, 5-3. 09mge}
ARSI FINELE] 13,901 38mgu e} F e = M
kol 2 (p<C0.03), %U&!Tﬁ 200 3 24041 S UIRELHY
HEE 24.7+1.63mg3} 31.2+1.62mg o 2 IR 5L 5
Wise] 15,103, 31img Fokrlip
0,058 p<.0.01.

S. MudsH FSHAKE-S KPR GIR B 4 Y 4
Hel 2.97-40.37alU0/mlz & #3]  #mskdclo) A%

BlIHE =
Hinetg

2 15,61 1.76mgy o}

FARe] filell chub H 2} gyl oo wﬂmmsw it
F e 424 o A B 5 $E N Eote

i LHKHES FRENIIE B "uOI A1 Bt 4

~24 117k A 3.13~5.05mlIU /ml JK#Eo 3 B AERIHIG
Bol HES JTHIIERIHIE L d s worod

(p<.0.05), JruioRsEgluEel LHARRE-S 4050 240
AL B 23,1740, 32m]U/ml,  3.57--0. 58mIiU/ml
24 FHEECe] 1.79-£0. 15miU/mle}l 2. 17-+0. 27mIU/
mlef] jrahe] fEfIe R Riinsbed v (pe 0. 05).
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