WIHTR IR &L (1987) 2% H 19
Korean J. Emb. Trans. (1987) Vol. 2, No. 1 pp. 36~46

A F ol o] A3 ¥ 3t o A AH A A7) vl 5.2} Estrogen %
Progesterone =0l vz &= o 3 k
oldl - zled 5ol 8l

A gefelan 4of shel o

Effects of Removal Times of Transplanted Pituitary Gland on Induction

of Ovulation and Levels of Estrogen and Progesterone in Immature Rats
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College of Veterinary Medicine, Seoul National University, Suwon

Summary

The present work was designed to understand the mechanism of superovulation and the cause of early
embryo loss and implantation failure in the superovulating immature female rats which were elaborated by
a pituitary gland transplantation, A pituitary gland obtained from the orchidectomized rats was transplanted
under the right kidney capsule of 28 day old female rats (PGT group) on the starting day of experiment which
was designated as Day 2. The grafted pituitary glands were removed at 6h (RPGT 6h group), 12h (RPGT 12h
group) and 24h (RPGT 24h group) after the transplantation, Control rats were treated with 41U PMSG on
Day 2 (PMSG group). The estrous cycle and the levels of plasma progesterone and estradiol-178 were observed
on Day 0, Day 5, respectively, The implantation sites, the weights of ovary and uterus, and the number of
corpora lutea were examined in all group on Day 8. The result obtained were summarized as follows:

1. The percentages of the number of the rats in proestrus and estrus were 93.0%, 82.6%, 0%, 90.7% and
89.5% in PMSG, PGT, RPGT6h, RPGT12h and RPGT24h group, respectively. The synchronization of
estrus cycle was dchieved in all groups.

2. The mating rates of each group were 80.2, 75.0, 0, 56.4, 57.8% in PMSG, PGT, RPGT6h, RPGT12h,
RPGT24h group, respectively.

3.  The numbers of copora lutea on Day 8 were 47.1 £ 49, 18.1 £0.5, 14,1 £0.3 and 8.9 £ 0.3 in PGT,
RPGT24h, RPGT12h and PMSG group, respectively. There were significantly difference between all groups
(P<0.05).

4, The numbers of implantation sites (18.1 £ 4.0) in PGT group on Day 8 were higher than those of PMSG
(8.5 £2.5), RPGT 12h (9.8 £0.2) and RPGT 24h group (10.8 £0.2) (P<D.05).

5. The ovarian weights in PGT (95.2 £ 14.3mg/100g BW), RPGT12h (51.7 £0.6mg/100g BW), and RPGT24h
(57.9 £0.9mg/100g BW) groups were significantly higher than those of PMSG group (30.4 £ 7.4mg/100g
BW) (P<0.05).

6. The uterine weights in PMSG (672.4 £ 4, 7mg/100g BW), and PGT (660.7 £ 7.8mg/100g BW) groups were
greater than those of RPGT 12h (403.0 * 1.1mg/100g BW) and RPGT 24h (490.1 £ 0.9mg/100g BW)
group (P<0.05).

7. The plasma progesterone levels in PGT groups (151ng/ml) on Day 5 were higher than those of PMSG
(83ng/mb, RPGT 12h (S7ng/ml), RPGT24h (81ng/ml) group (P<D.05).

8. The plasma estradiol-17f levels in PMSG group (185pg/ml) on Day 5 were higher than those of RPGT
24h (13pg/mD group (P<0.05). But estradiol-178 levels in PGT and RPGT 12h group were too low to

discuss.
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Fig. 1. The schematic representation of the pro-
tocol made on the present work. ORT:0-
rchydectomy; PMSG:Pregnant mare serum
gonadotropin; VS :Vaginal smear;IM:Impi-
antation;CL:Cropus luteum; W :Uterine
weight; OW :Ovarian weight.
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Table 1. Number of Rats in Each Estrus Cycle in the Immature Rats transplanted a Pifuitary Gland
and the Rats removed the Gland at 6h, 12h and 24h after Transplantation, and the Rats ad-
ministered 4 IU PMSG on Day 0

Estrus cycle on Day 0
No. of -
Treatment rats Diestrus Proestrus Estrus Metestrus
A O I
PGT 207 36 17.3 134 64.7 37 17.9 0 0
RPGT 6h 100 0 0 V] 0 0 0 0 0
RPGT 12h 308 29 9.3 236 76.7 43 14.0 0 0
RPGT 24h 309 33 10.5 210 68. 1 66 21.4 0 0
41U PMSG 129 9 7.0 92 71.1 28 21.9 0 0
Total No.of rats 1,053 107 672 174 0

PGT:Pituitary gland transplantation; RPGT :Removal of the pituitary gland transplanted;PMSG:Pregnant mare serum

gonadotropin.
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Table 2. Mating Rate in the Immature Rats tr-
ansplanted a Pituitary Gland and the
Rats removed the Glands at 6h, 12h
and 24h after Transplantation, and the
Rats administered 4 IU PMSG on Day 1

No. of rats Mating rate

Treatment in proestrus
and estrus % No.of rats
PGT 171 75.0 128
RPGT 6h 0 0 0
RPGT 12h 239 56. 4 135
RPGT 24h 276 57.8 159
4 I PMSG 120 80. 2 96
Total No. of rats 806 — 518

PGT :Pituitary gland transplantation;RPGT :Removal of
the pituitary gland transplanted; PMSG:Pregnant mare

serum gonadotropin.
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Table 3. Effects on the Implantation Rate of the Transplantation of a Pituitary Gland and the Remo-

val of the Gland at 12h and 24h after the Transplantation,

PMSG on Day 8

and the Administration of 4 U

No. of

IM rates(%)

Treatment rats (:Zjasi_glg) N(()r‘n(;fmfﬂ\fgsé‘t)es (No. of IM/
used e e No.of CL)
PGT 50 47.1+4.92 18. 144,08 38. 4
RPGT 12h 53 14.140.3b 10. 8+0. 2b 76.9
RPGT 24h 55 18.1%0.5¢ 9,840, 2b 54.1
41U PMSG 35 8.940. 34 8.512.5b 95.5
Total No.of rats 193 — — —

PGT :Pituitary gland transplantion;RPGT :Removal of a pituitary gland transplanted; PMSG :Pregnant mare serum gonadot-

ropin; CL : Corpora lutea;IM :Implantation.

a,b,¢,d The different superscript means significant difference from each other (P< 0.053).
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Table. 4. Effects on Uterine and Ovarian Weight
of the Transplantation of a Pituitary
Gland and the Removal of the Gland at
12h and 24h after Transplantation and
the Administration of 4 IU PMSG on
Day 8

No.of Ovarian weight Uterine weight

Treatment rats (mg/100g BW) (mg/100g BW)
used (meantSE)  (meant SE)
PGT 51  95.2%14.3% 660.757.8°
RPGT 12h 52 5L.7% 0.6°  403.0%1.1°
RPGT 24h 5 57.94 0.9b 490,140, 92
41U PMSG 32 0.4 7T.4¢ 672.4+4,7b
Total No. of rats 191 - -

PGT:Pituitary gland transplantation; RPGT :Removal of a
pituitary gland transplanted; PMSG:Pregnant mare serum

gonadotropin.
a,b, ¢ The different superscript means significant difference

from each other (P<0.05).
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Fig. 2. Plasma progesterone levels on Dav 5 of
pregnancy, in the immature rats trasplan-
ted a pituitary gland(PGT) and the rats
removed the gland at 12h(RPGT 12h) and
24h (RPGT 24h) after the transplantation,
and the rats administered 4 IU PMSG.
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1978; Advis 5, 1981). wheb] B A8 & Tayas- (19
83) o] il ubefi w ek ol AlAl@ch
5, AT 300w o) S F ol rgkg A s aia] |
&t~ gonadotropin 40| 7tA F& 548 15

o4 (450 @)oll of il Helg g A Fsled o4
o Ab&stdct. maldl o A8l ¥ eha a2
Tk b zbsu olAlggol w
2 ofabe) Ak Ho Ao g oteix] 2y Al H
ob w9 el 5lol o} (Sameshima 5, 1982). =3k Ne-
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vity 7} Eobar moaslglomg . o] A% 484 7k4
(proestrus A 7]) @] ulsba a1 A A2 B Alglof 4
Al 2} shof o},

Table 10212} zte] RPGT6h#< Al 2lsl 2.4~
A A3 gl A A x5 544) 7hatel] A A
zatal 2 olglxjut RPGT 6h ol 4ld= =] sha4
ol dloy whi A Wb Fx Gabvp BAEX] edokch
Advis 2} Ojeda (1979) 3~ ¥} ’o’l—fri{] o) A8 4l 4] ghud
o] Al AL&] 2 2|7} oluoll ol Alxl x|l Al g
chake] FSH, LH % prolactino] #slxlo] 8350
o xve Sasvhy dastdceh vl g oAb
Alg B A AR gloy) 7] 2el 413+l 8)
43l oAl & 2 417k ool FA <
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A sjolonl 3 ez 7sc,

crelan wlAlsee] gl A obalel PMSG =t
o o S

7]»0} 01—6 g()_
el ol A

& rhEo g Fofdll % EolE wiakd LHA
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of thal obxlul x el E ol Alel £ 7 folliz ol
gl ok gapsl vjebulr] obituh xSk A o) 4l
o] 74 otz olef sl ofgby mprh viebvia] Spi=vh

| sh4 2 ol Aol 7 f-olliz el algl ¥ Bk Al e
% L‘}rL’LE LH 7} #stxle] ¢lo g HCGL LHE
Frba Folel Fal ooty wighy frgh 4 ol
(Sameshima %, 1982). ¥ Al Floll A5 x| shA ol
A5 e el HCG @) frol vt glolx wigha b o

ek 4= 2lolch(Table 3). ghal Taya(1983) & ©f

Al sl gieiulel FSH %5 ob %945 o
2o slzo] FSH 4ol Zobalae wjzisl vhel

&% FSH4F3) Hleil shed Gt M & 5ol F-
SH 4o} 3041 7kol At el Fxlxjw] v byl
| wlelo] Slojutrty M maigich R Al Fe 4w
ol Al gl x|kl b Aol 7hab 2z Kl*ﬂ‘}ik
PGT ol 4 47. 144, 9708 wataspob sb bl
o}oi,o,_uq RPGT 12h 5 (14. 1 £0. 370} 8} RPGT 24h
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o gl Taya 5 (1983) 9] Aglxdstsl alelsl 4 olal
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A8 Z7bske] (Miller £ Armstrong, l981;Walton9Jr
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) bt BAL 0 HollA 29 A
9] estrogen 2| S5 Z7|dofel]  Feldl
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% RPGT 24h ol 4 nu]$& 7h7b 80.2%, 75,0
%, 0%, 56.4% = 57.8%% t}.
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4.0z viepslrh o] 2Ag A= PMSG (8.5
2.5), RPGT12h77(9.840.2), RPGT 24h<+ (10. &
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sl el shAl wokoh(P<0.05).

Lot ol% 414

6. AL gdof 2dofM el AlF looge A
Alv= PMSG (6572, 4+4. Tmg) % PGT+ (660.7 =
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< (. 05).
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