BERFEEEFEGH 7(1) : 41~51 (1983)

Korean J. Anim. Reprod.

BB REE 25 o PMSGEE T AMBRE 9 mE+
Steroid Hormone JEfE ] u| 2] &= B %

IR - MR - &A1
BN TP

Effects of PMSG Treatment on Reproductive Organs and Serum Steroid
Hormone Level in Adrenalectomized Immature rats.
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Cellege of Agriculture, Chung-Ang University, Seoul, Korea

Summary

The purpose of this experiment was to investigate the effects of adrenalectomy and PMSG
treatment on reproductive organs and serum steroid hormone level in immature female rats. The
animals used in this experiment were 25 days old female rats weighing approximately 70g. They
were randomly divided into two groups of intact rat group (Int-) and adrenalectomized rat group
(Adx-) and each group were subdivided into two groups of Non-PMSG (-Cont) and PMSG  treated
(-PMSG) group.

The rat of PMSG-treated group (-PMSG) was administered subcutaneously with 25 IU PMSG on
first day (9 a.m.) after adrenalectomy.

The adrenalectomized rat groups were supplied with saline solution through the experimental
period.

The rate of ovulation and vaginal opening and reproductive organ weights were observed at 8,
32, 56, 80 and 104 hours after PMSG treatment. At the same time, the serum level of estradiol-
173 and progesterone were measured by the radioimmunoassay.

The results obtained were as follows:

1. Ovulation was shown at 56 hours after treatment in Int-PMSG group and Adx-PMSG group.
The rate of ovulation was very low in PMSG-treated groups, but it was increased in 80 to
90% at 104 hours after treatment. However, there was no ovulation in Int-Cont group and
Adx-Cont group.

2. Vaginal opening was shown at 56 hours after treatment in Int-PMSG group and Adx-PMSG
group and appeared in 80% at 104 hours after treatment. The rate of vaginal opening in
PMSG-treated groups was very low, but Int-Cont group and Adx-Cont group had no vaginal
opening.

3. The weight of ovary and uterus in two PMSG-treated groups were increased with the elapse
of time after treatment and were significantly heavy in all observation time, but changes in

Int-Cont group and Adx-Cont group were not recognized. The weights of ovaries and utera in



Adx-Cont group were increased with the elapse of time.

4. The level of serum estradiol-173 was remarkably increased in PMSG-treated groups (Int-PMSG
and Adx-PMSG groups) compared with Int-Cont and Adx-Cont group, and significant difference
was recognized between Non-PMSG group and PMSG-treated group in the experimental period.
Especially, the highest levels of Int-PMSG groups and Adx-PMSG groups were shown at 80
and 56 hours after treatment and after ward estradiol-178 levels of PMSG-treated groups were
decreased. However, changes of the levels did not appeared in Non-PMSG groups at 104 hours
after treatment.

5. The level of sernm progesterone in PMSG-treated groups was significantly increased between
80 and 104 heurs after treatment. With the elapse of time, the level was increased in all
observed groups except for Int-Cont and Adx-Conx group. And The order from the highest
level ut 104 hours after treatment was Int-PMSG, Adx-PMSG, Ini-Cont and Adx-Cont group.

aev B e R v Pigest [GEs ffrsl e ot

ololl ATCER-S REE R FITHIEE PMSG
o] BHEL RRERTE MREh 18] 3 ofE b estradiol-
1742} progestcrone?] ng"OI] vl x= S FA
A WIE L AEIRES S NSRS MRIREGRE o
arxi gkshst v,

I. #

£

Bhapel AEERRS RE FHF RS WE] o)
= ovhEul RS AW RS E eI R
el o) F [NURIANE HTINNCN Wpreuel <l SRy

2 GUAHRES e 24 odejiliz ghre) REEH

oo 1. #% % %
Zirhookale] SOfiAEe] PRI R == AR e
= HEE = Eﬁfﬁ'cr BT 8T E hs) lRme) 1 EIMBIH PMSGRRY| ol2 SMBwe @
feedback mechanism & < 5 JuHﬂUP" e fiker WIPES) DUSLHERES] 1R OB Lol A B 3 i
RTARECIE P L W Bl v M RS o) we gims e uw Jaffest Marine(1923)-C- et
Wil MAESE i5e] Sie 2 hormone®REl U gl wEe wweD EMAS AT S}
@Eml el fratH atel AAdEd ol (R ke delet ehda,
g, S o] b WUHKGRES METE = §ﬂ Kitagawa(1430)el] {&el= R34 FRUIIE-S 2k
R WETel 7] o Tl FIFHEEST  LIMEER) hol S o Bl BEILE A MR RIS -S wlol

BgRell Hiotel 2 ofp] e ke WoEsl #iida E Opfel MLt golwdclm sbgic). @kl Martin
gt olwl Guyt0'1(1964)—~; IRl o]l MEBRHEEE (1932)-2 ¢t Fol 4 AT BIHY S o ®EHE 2
= Efffel 9o T EELS RNl FIigpyq REES M R REE B, el e JEHE 1)
Bl ] ol Foll S HIHS) BB o R MRS Bl 2l Fol of el ohA WakE #lEe uls o))
+ Pt chel o) Coreyet Britton(1934), Nices} Shiffer(1931)2 20[

IRt e R & NSRS HARS kel I ol & el st Aol WIEECH fhibAre BEisled  FEk
BH HERD ’t;WG‘JWﬁEOH Bkl AB3E Bhel wv) S BRI 4 glolelh

Al gel ol (oINSl BEgES Aoz Hgisl= HE3E Masui(1926)= 3ol 4 RiMEIF S BiHsta
W SR BUEEED)-E M B4 T SRSl Rigm ool MRSl EE, DRMEMES GBML % TOEe  @aunt
B BrIabebial mt LS RESRES o3 ool et Mz WEe) MRS BEY 4+ gz
A" B WRA —%3 #BRE 4A Eaz gk ot o}

w5, 'Fii)idl Sk BBl #ES] - k#Ee] hormo- Gorskist Lawton(1972)-2- K@@ 2 Fol 4l HIE Y
nef Il 2 5 RESEE FTEE RIS radioimmunoa- diel B e BEe BES vlAl 4 d= il 26

ssay ko= Wie = oA Hel =zl SRR HiG Lidiel = 350 6ol A9 IBPIN-S RELE}
HIERCT BREL S JEnlchen o 25 Fx @rhw sheleb. %, Ramaleyel Campbell(1977)-¢

— 492 —



7
|

Bliio] MERiThel] ®lF) e Rl gebel 220w
2o} 4= BT S} BEOEEENCL SN R
GE el 4 TEA el <]

o B

s B 2
g5l

[alR =2
Ly

267 el Sk
: M %
305 Eed o) g Al e

BT Rdtel W

2 3ol 4] P\/ISG

221144

7 7] R E 2

”‘\15&1& et
T

51U
etz
251U Hrinmy s
‘f‘:&%ﬂ%lr}-
P*MM 251U
I = B

BT BEEBell =] 5]
031k (1975)-&
PMSGH R -

[o) et

2651 @ ¢ 8
602 7+ rwﬂﬂe&fxn

26 17 Aol «) 2 40%, 4

Jw&ﬁszm

Pl B =

SERE

=0,

i

bO F 52
Rl A ?JF”‘

{1973 26H ) 231 PM-

"9EL*“’C\V| G292 HFIp
- Pincus(1964) = PM-
Cst mdxol ]7p»§%» tgtslsl
dob, skal, BECI98D)
NACEL %‘. PMSG
. 66y }‘}’iil?—’?%‘l Hi
MP ool
Far e o, PMSG
= PR

‘: m”

Sawarmotosy
ERRIS RS T B
\r’\v‘\.
Tpgs]

kennan

i s 21 el o )
giksral e,

AN o
= i)

£ 78 o]

:\,ﬂ

SILER e }3
= W IR

' mﬂ'oﬂ ‘\

R el SRR 7
R T
Ramaley$r Bartosik (1875)-8 251U«
Illl]

pro] cleh.
PMSGE
Hi ol

Eiea)
i

R [T R

=

2

kg 1";\»;

L

fit
io) TEEE N WA
1 :l]}T 01

2

TIE BT PMSGIREC] miEh  Stercid

Hormone 2ES| %
gl 4ed sk 2 estradiol-175

igilel Eﬁf:} mﬁu‘a

ol 4 F

ercrest estradiol Kie] X255 Sop/mle)
7 51 lel]

44

‘mis E .4 progestermwj{‘ R

“‘ l’?!!!
R

Ogrel 4 =

e estradicl9)

A\Lqmw “(1975)-2

Y O

60 H {23
1Rt H"M

P
i
12

progesteroncif ¥y

o,

e ) et
Wl %]’J ‘Lh HisRe| b L}U 3

Mann*s (1673, Wb e ab
ffiLrts progesteron TFERstol 4 LHvh ey
= A grel = #, Lawton(1972)y

RE) g 4 PMSG %

el w2 p'wgeszerclnei‘j Bl Hage] o
ol k£ h EO] = LT{i‘i PMSGE #Eler 7l
;,ﬁﬂﬁ‘%‘?@ = % %9 A estra-

Skt TR Ao beok



A B el Avla dsle ol
Butcher%‘-(lQ?”)% 2 F ol 4] FEEH 0] o2 estra-
dict-173 'i} progesterore®] Mg S FESE SR B
! - 3 TersAEe] o]l 2el £ 88+
o T BRI = K

%- "5~40pg ‘mlsk 2~

Tng/mlz $H¥s wo ki

debz kel Dihlere. Wuttke (1974, 1975) 4~
IE*:— FellA e estradiol-1782) @i 1 Fitkol
310~340pg/miz frrik#el Eacl-b 1% ,éﬁi#’.&ﬁﬂ

7EA fiatE W Shed fEdnsl WEshel 50~60pg/ml K
#+ fEHRbel T ohgd o o) progesteronei® s g
FE A7 A 2~3ng/mlz Yo} o4 Rk
Mginstel MRS Bk A7ie) 2% e
20~35ng/mls: vebu e R3] sk 25ng/mik
H-o s Hobm shedoh
AHCI980) -2 25Fifhel RREE 5ol 4 BIF 2
- M estradiol-1789) @ gl 1
O WEES duid s LD e
o BIEBME - ERHEE Y o 2 EEpa =
L KT ‘4—5} L progesterone?] i
TR 22 KL Welol T fidey
T, MO98DS 218 R
I PMSGHRER w2 ik estradiol-1732 3
B= BRI A R pre Ak 32
i =u BHi% 48W Nk 54F‘fﬁ: A= R
MBS ol 667 T2RER 4= BIE
=Y A P R 1@‘5“ BN }”‘ 2= progesterone
= BB EBR ] BB 60REHAL A= A
2= RE BERLS QB

?l
Bpiie] Foshed W K welgvim e

'\YI‘JHE’O'K rEITL‘

5 FHofl A4 B

t."

O

of s A ok

. ZH®MH Y Az

% 25K BBE T0eN e Wistar-
chi el <halg) 120D]—E} do= 33 HERT
SR VRC’E’%% e whel BoE &
= Fes] RIBHIH B EE
B f5KA Dl— =, EERRHIR e MEs

EEel Bri= 20~25°Cel 50~35%, 9 v HEARY
[ 14mEle] ¢ o},

2. REIHYS BE

BEifrel BUE e Fsh 2ol 8 120mh2) 3 st
RS 20 o 60skel A o o F & BEE ohy

PMSG®m BB (LT Int-Contf, Adx-Contff)=-PMSG
BEEF (LT Int-PMSGEf, Adx-PMSGEE) ez gl
LM 30ekel) EESACh whsl, & Bz
30w}zl o) 213 & ohAl EEE BRI wiel O, 8,
32, 56, 80 " 104B§[nEfo = 1Yol Seleld EIESH
vt

3. B BIEAE

B Ll B2 Tiptonss (1972) 31 #4(1980)20 Fiike
whel 251 fhel 32 ether® WEEEAI31 % 15 IE el

Al R B 2R BE Loems = #re e
VibHelol T & T4 Ak EEE& ol Bk

stedvh. BILE et Bipe Ael = o o
el hostaciltin 10,000 IUS frFiEgsto o},
Al WIREE BIHGA d BB 4= BENS

st gl el

4. PMSG#HE %

PMSGe) il BIERRS S50 73 268 @
H Olgell uref g 25 TU (0. 13mly 4 < KERE G Aol
TR 8lod e}

5. BRER MEHZ

UBiol el BB IHE BRs Bkl Fbe
o BB x%s—] Brdis: vl& T EERB(Shi-
0. ImgBfr7b ) FEsbad o

madzu, Japan)o =2

6. k1 % Steroid HormoneQ| g

& BN el BE P ST LEEZEo
’1\2'3}01 et MEEE @ KB % 3,000 rpmo
o EEskel mike SEEsh os —20°Cel R
3 ,,_t|~7]- RIA??;::O%! fzzle] estradiol-178¢+ progeste-
rones| i RK#EL PEskd o),

V. BRR#SR

1. EHEEEC ORI B

Zh BRERz BERE O

HIKIR TOM BT 5L 1% PMSGR -] =2 gpip
sk Eﬁﬁlﬂwl P13l AR K26l ubelud wiel o),
WRLA Y BB Int-Contffe] ¢ = ¥ 2 FEEeEpel 4 2
{E887F =5 POz} BN %Mo) worou: Int
PMSGffoll 41 = PNISG #8i%% 56fEe] Sobejrh 2]
2ol 4] PeAfzl MEBRO S ol o7 o o) 104ESHsleN A= ot

— 4 4 —



Table 1. Experimental design and number of rats studied

Time from Intact rat “ Adrenalectomized rat
treat. {0 sacri. S . B - Total
(hrs) Non-PMSG 1 PASG i Non-PMSG N PMSG
0 \ 5 5 | 5 i 5 1 20
8 5 5 \ 5 | 5 i 20
32 ; 5 5 5 ~ 5 20
56 i 5 5 1 5 i 5 ‘ 20
80 : 5 5 ‘ 5 5 | 20
104 5 | 5 1 5 | 5 i 20
R — I ! [ S A e
Total 30 £ 30 ‘l 30 | 30 '| 120
Table 2. Timing and incidence of ovulaticn and vaginal opening after PMSG injection in intact
and adrensalectomnized rats
‘, Time from PMSG treatment to sacrifice (hours)
Groups 11~ ; . 1 —
| 0 | 8 | 32 36 | 80 o
i 4 b B !
Int-Cont \ 0,5 05 0/5 0/5 0/5 0/5 0/5 0/5 i 0/5 0/5 l 0/5 0/5
Int-PMSG \ 0,5 05 ¢/5 05 | 0/5 0/5 | 2/5 2/5 i 4/5 3/5 1 5/5 45
Adx-Cont i 05 0/5 0/5 0/5 0/5 0/5 0/5 0/3 { 0/5 0/5 i 0/5 05
Adx-PMSG 0’5 03 0/5 0/5 0/5 0/5 { 1/5 0/5 \ 4/5 3/b 1/5 45
S U S
3: Ovulation, b: Vaginal opening.
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Table 3. Effects of ac

alectomy and PMSG injection on ovarian weight in immature rats (Unit: mg)

Time from ! Intact rat [ \Hrenalu lonuul rat ‘ Duncm S
treat. o i S - IR ,,,,,,,’ — —! MR, Test.
sacrl. (hrs) A OPMSG (B) Nor-PMGS(O) | PMSG (D) | ¢ 0.05)
a ’ { |
0 27,7021, 05 ’ : | ’
8 | 22204266 24.52 =-3. 81 ! 27.12 +-8.93 | 24.824-0. 84 i CDBA
32 | 26.302017 43054693 | 26.4042.66 | 57, 2323, 56 ! DBCA
i 1 | |
56 I25.20-184 1 TL374+6.20 | 27.15645.61 J 77.404-9. 17 /’ BC/
i ’ Dbt A
80 | 26.224-1.37 ¢ 127,12 +19. 38 I 24.754-0.45 1 106, 17+17. 75 i BDAC
104 | 20.2544.82  165.60+-29, 39 ‘ 36.77 21098 | 1547236, 13 ; BDCA
a: Mean+standard errer.
Table 4. Effccts of adrenalectomy and PMSG chcllon on uterine \\ﬂl;,f' mn i
Time from : Inmcr rat ‘ Adrmalcc.o xLed rat ' Duncan’s
treat. to ; ! —— ‘r_J MR, Test
sacri. (hrs) Non-PMSG (\) PMSG (B) r Non- PMS(; (C) PMSG Dy | (p<0.05)
a | | ‘
0 | 30.254-7.88 | ! ;
; J ! |
P 3L27 2906 ¢ 43.86+5.79 | 34.5246.37 31.20--9, 42 E
32 ! 44.50+7.42 © 75,6413.53 'l 38.52.-5. 82 74.05--1. 98 f DAC
56 . 44.35+16.92 0 113.20414. 18 44, 1:-8.98 28.454-29. 63 ‘J' DEAC
80 ‘ 45.127-4.40 | 151, 97--40. 81 36. 95 ~12.83 ; 135.175222.35 ; BDCA
H | i
104 © 52.07--19,47 | 153.72+19. 87 1 44.70+4.93 ' 153.90--11. 15 DBAC
a: Mean—+standard crrer.
BbE 4bal v Int-ContfEs Ads-Cont#iol 4] 4= Rle) pg/mlLE A ﬁi."’i’/ki‘f»ﬁ’-— LiEmd ol mar e gyEpy
< Lo gol ook PMSGEEL 2 = vl 9 Z sl Oil Al BRI YR s iR o] fFoko
T oMol @EE SOREIN T wud o Ry | PMSGHy gLz o ,mz;puo_a W= L2 o]
& R gl ek L| PbEREREE T04RERe] Sob e g5 R Helch
v Progesteroneg! G‘; 155
; =1E
% MG Steroid Hormone BEO 8[X= £ KRB ATell giel 4 i progesterones i i

7}. Estradiol-1782! s b= Ebol| v}l el LOBELIE 8BgR
WIFF AL PMSGE ] ol 2 e esiradiol-1732) BULRY e A5 fidhe] g ) shorod Legas  32m
I £ (el BeERBEMel A5iite] s of o). Int-PMSG Ry
Bl Me(p<l0.03)0) B 2} Adx-PMSGEy ) Int-ContPtz) Adx-Cont gt [Hlel] =
QT: *Effﬂ:f LrEI—H ‘i,i"/l-- ?%Eﬁi@: 56E5fioll 4 4= PMSG T AR o] Muzsl 7] skaron) PMSG#w s M
& BHet FERETe] Int-Cont#¥zl Adx-ContBiel] fray WLl 3= E Wb oldic]. Bl 305 hell 4 Int-
FCEE ENE Mol m Adx-PMSGEEs]  389.70--17.69 Contf¥s} Int-PMSGErol %44 3.05+0. 03ng/mlel 23,
pg/mlz A FinKEES vheRdl o] onf A7ETM0. 9lol o 63+ 1L 37ng/mls) o] $fst Ady- ContB¥zl  Adx-PMSGHt
v Int-PMSGERES] 315.53-216. 56pg mlncl m o0 ok = % 3.782-0. 7dng/mise} 20.634-2 . 23ng/mlo] ¢} gj-.
e moicl. ’& IR B Bl = progesterones! [fis
24, Int-PMSGRE-2 281k 8088 381. 80+21. 39 B Int-Conthfsl Ads-Contfte 2 ksl ol gj o
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Tabte 5. Effects of adrenalectomy and PMSG injection on serum estradiol-174 concentration in immature  rats.

(Ul’llt pg/ ml)

Tlme from Intact rat ‘ Adrenaleuomutd rat ? Duncan S
treat. to A__;_#__,_.‘____I____,,kk,__*,_f,,ﬁi Mlg Test.
sacri. (hrs) Non-PMSG (A) | PMSG (B) Non-PMSG (C) ‘ PAMSG (D) 1 (p<C0.05)
' Q 1 |
a !
0 25.0+1.05 | i @ ‘
8 27.55+2.55 | 275.55+21. 15 | 28.2+3.20 242, 87+29.54 | BDCA
32 26.75+1.75 | 340.52+26.17 | 28.8-3. 80 279. 05+23. 50 l\ BDCA
56 28.85+3.85 ! 315. 53416, 56 ! 25.7+0.70 380.70+17.69 | DBAC
80 29. 80+-4. 80 \ 381.80+21.39 | 25.7+1L 76 364 85+25.45 BDAC
104 28.70+3.70 1‘ 271.70+43. 20 24. 9-+0. 36 332.70+26. 51 l DBAC

Table 6. Effects of adrenalectomy and P

a: Mean-+standard error.

MSG injection on serum progesterone concentration in immature rats.

(Unit:ng/ml)

Time from Intact rat 1 Adrenalector*ized rat } Duncan’s
treat. to _— ! M.R. Test
sacri. (hrs) Non-PMSG (A) “ PMSG (B) ‘ Non-PMSG (C) PMSG Dy | (p<0.05)
a | 1 | |
0 5.73+2.25 | 1 | 1
8 6. 83-+-0. 60 kY 00+0. 68 3.13+0. 18 ‘ 4,78-+0. 66 ‘\ BADC
| V —_—
32 4.95-+0.70 11.66+1.67 3.17+0. 19 " 12.20+0.85 | DBAC
56 6.074-1.59 13.05+1. 45 \‘ 3.23+0.09 ! 10, 00-+2. 84 % BDAC
80 3.05+0.03 l 23.63+1.37 3.78+0.74 | 20.03+2.23 * BDCA
104 5.72-+0. 58 ‘l 27.60+2.43 i 3.354-0. 26 \ 27.43+2.36 ‘ BDAC

a: Mean+standard error.
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