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Effects of Superovulation and Fertilization on Gonadotrophic
Hormone Levels in the Golden Hamster
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College of Agriculture, Chungnam National University

Summary

This study was carried out to investigate the effects of PMSG and/or HCG treatment on

superovulation and fertilization in the golden hamster, The results obtained were summarized

as follows:
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The female groups treated with 30 IU PMSG or 30 IU PMSG + 25 IU HCG ovulated more
eggs than those treated with 15 IU PMSG or 15 IU PMSG + 25 IU HCG (P<.01). All the
PMSG treatment groups superovulated as compared with the untreated control group (P<.01).
There were no differences on fertilization rate between the superovulated groups and the
control group.

The fertilized ova were obtained only by the female group treated with 30 IU PMSG at
1000 hr on day 1 (morning of ovulation) of the estrous cycle.

The intervals between PMSG and HCG injection necessary to obtain the consistent superovu-
lation and fertilized ova were 66hr and 72hr.

The superovulated ova were collected from oviduct 48hr, oviduct and uterus 72hr, and
uterus 96 hr after mating. 80.3% of two cell, 75.8% of eight cell, and 73.7% of blastocyst
of the ovulated ova occurred 48 hr, 72hr, and 96hr after mating, respectively.
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Table 1. Examination of estrous cycle
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Stage of estrous cycle Appearance of the vagina

Proestrus Vagina is gaping ;tissues are reddish pink and moist; vaginal
discharge is slightly harden and light-yellow color.

Estrus Vagina signs are similar to proestrus, but the tissues are lighter
pink and less moist, and vaginal discharge is semitranslucent and
nonmucus.

Metestrus Vagina is pale; vaginal discharge is non-mucus and yellow color.

Diestrus Vagina has small open and is dry.

A small and hardened yellow mucus lies deep in vagina, and a
pronounced yeasty odor from the genital area.
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Table 2. Composition of flushing medium

TALP-Hepes®

Component mM mg/100mé
NaCl 114.0 665.8
KCl 3.2 23.9
CaCl, 2.0 22.2
MgCl, - 6 H,0 0.5 10.2
NaHCO, 2.0 16.8
NaH,PO,H,0 0.4 5.6
Glucose 5.0 90.0
Sodium lactate (60% Syrup)  10.0 0.17m¢
Sodium pyruvate® 0.1 1.1
Hepes 240.0
Phenol red 1.0
Bovine serum albumin® 3.0/mé
Sodium penicillin-G 10, 000units/ 100mé

2pH of basic medium (all components except pyruvate and
BSA)titrated to 7.4 with 1 N NaOH. Medium was then

made up to 100m¢ with distilled water.

® Added from stock solution prepared fresh immediately

before experiment.
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Taable 3. Superovulation and fertilization following PMSG and HCG treatments(experiment1).

Animal Hormones  Number of Number of Average number of Average number of
group  given® females females ova per hamster fertilized ova B/A%
treated mated® ovulated {(A) per hamster (B)
+ +
1 30IU PMSG 10 10 Mean_S.E. Mean®S.E. 831
only 36.81+2.75¢ 30.6+2.07¢
301U PMSG
Z +2.24¢ 9.3+2.84° .
2 L9510 HCG 10 10 35.41+2.24 29.3 84 82.8
3 ISIHJ PMSG 10 10 26.5+2.35¢ 22.4+2,03¢ 82.5
only
151U PMSG
10 1 27.7+£2.97¢ 22.842.13¢ 2.3
. +25IU HCG 0 77 7 8
Control none 10 10 12.0+£1.50° 10.5+1.61¢ 87.5

*PMSG was given at 1000 hr of Day 1 (morning of ovulation)and HCG at 1400hrof Day 4 (estrus).

*Females were allowed to mate overnight starting at 1900hr of Day 4.

e%¢Maans in the same column that do not have a common superscript differ (p<.01).
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Table 4. Induction of superovulation and fertilization following in jection of PMSG(301V)
on various days of the estrous cycle (experiment 2)®

Time of PMSG Number of Number of

Number of ova Average number of

injection females females per ovulated fertilized ova per
treated ovulated hamster hamster
Day 1 1000hr 10 10 37.6+2.16° 31.0+2.74*
Day 2 1000hr 10 10 35.4+2.18 unfertilized
Day 3 1000hr 10 10 36.3+2.41 unfertilized
Day4 1000hr 10 10 35.642.74 unfertilized

SHCG (25IU) was given 72hr after PM SG administration.

Ova were collected from oviducts and uteri 72hr after HCG injection.

*Mean +s. e.
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Table 5. Interval between PMSG and HCG in jections necessary for induction of superovulation

and fertilization (experiment 3)?

Time interval (hr)

Number of  Number of

Average number Average number

between PMSG and females females of ova per of fertilized ova
HCG injections treated ovulated hamster per hamster
48 10 10 33.6+1.94° unfertilized
54 10 10 33.541.93 unfertilized
66 10 10 34.2+2.11 26.44+2.79°
72 10 10 36.0+2.35 29.7+3.51
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Table 6. Cell stages of ovulated ova in superovulated hamster treated with 30IU PMSG(experiment 4)2

Time after Number of Total number  Collection Cell stage

b e —
mating females of ovulated site 2 1<7 8  Morula Blastocyst Unfertilized

treated ova ova
48 10 345 Oviduct 277 10 58
72 10 297 Oviduct, 5 225 17 50
Uterus
96 10 224 Uterus 4 10 165 15

TPMSG was given at 1000hr of Day 1.

"IFemales were allowed 1o mate overight starting at 1900hr of Day 4.

s 2 ANR IS TN 27TMM AL ok BRI HEANak e, PEIN S B 7o) SEEskol s HWE

sUOON f-gel 80.3% ek ACIEhT T2REIN oM BE weh 7 oaladelh

BEEl BY = e sl okl 10uiel 4 297 Ao, § 20 FENMIDNE HESN L Y-ai 100% (Day 1) ol PM-

BB ~= Bt el oo, PRlltsl 08 (- 84 SGE st ZA-Sollnk MBIl ¥ o 2 Hss N
Tithel ZREO0-2- 225005 4 Afk PRl B e [ BRI W+ L0

75.8% S0k SCIERT 96N oM P sl oy - 3. MEETN w ERSEl O rE vl 91 PMSGeb

WALl ok 10gieN A 221 s oo, BRI 1 HCGO) B2 66 = 72151 el flv}.

wrosd BEPISL DY fodr IR 165 R ek bR LompR sl 30 o) e il - IRaY, 72

sl oW el 73.7% Ak Itfoll - By ok ey, TLe] AL 96IEN el - frere]
PALST SR AQIET REEI) #0eIT 2 filiing 2] A BN E ek, BRI IS IRl 481%

""" ZHI el 100%, Achely 72~ 73w 450000 SH ol V= 2 A0l (HEIE =) B 72 80.3%), 7210
el ZE el 82.7% ks K5 (1975) ol vk, Fi A Ve B IO (BRI B0 -] 75.8%), Ll 961

b {05 (1976) 2] el 2R v L I ofl 1+ IR (PO 5L 98 10} 73.7%) vt

HEIR =L I o RTINS Mol Sw vl sl Al
sOMppslch qbsl, RIEL AN b RAR el Jee
o] AIENT 83WENY KUMET 64.7% el BRI (1975)
o] Wik, sCIENT BAMELY FOMIT TO% ek s di Al
{155 (1976) 2] Wt el BRIl o ab A A
St sk R of i ghv)

N. # =

A F9E= golden hamsterol] 4 PMSGuE HCG ¢}
WER L REEIN = el ul A e B st
2)ko] (Lhitt wh TL otof 4l &S ULE wigyskl vk
st oot

L 301U PMSG s FUT L 3010 PMSG 425U Fig. 1. Twenty-one 8-cell preimplantation em-
HCGIEMEES- 151U PMSGiSEm it 16 - bryos flushed from both oviducts and
MSG+251U CGUEHEE el Bl Wi ] ‘ ert on ‘:f_‘y: of 5“":”2‘:5“;;:%(5‘" 2

. ) emale which received 1 on
ro W ESHE L RERE R0 M
e (PO, 2 BHRIRERT o day 1 and 25 IU HCG on day 4 of the
Mgl teked {riskal (P<0l) Wl M (e cycle (100 X,

~30~



V. SIBEMXK
1. Bavister, B.D., M.L. Leibfried and G. Li¢ber-

man. 1983. Development of preimplanta-
tion embryos of the golden hamster in a
defined culture medium, Biol. Reprod. 28:
235.

2. Fleming, A.D. and R. Yanagimachi, 1980,
Superovulation and superpregnancy in the
golden hamster. Develop. Growth and
Differ. 22(2):103.

3. Greenwald, G.S. 1962. Analysis of supero-

vulation in the adult hamster. Endocrinol.
71:378,

4. Greenwald, G.S. 1973. Effect of an anti-
PMS serum on ovulation and oestrogen
secretion in the PMS treated hamster.
Biol. Reprod. (In press).

5. Greenwald, G.S. 1974. Role of follicle-

Fig. 3. Four cell and eight cII embryos (450 stimulating hormone and luteinizing hor-

X). mone in follicular development and ovula-
tion, In The Handbook of Physiology,
Section 7, Vol. IV Part 2, pp.293-324.

6. Greenwald, G.S. 1976. Effects of superovu-
lation on fetal development and hormone
levels in the pregnant hamster. J. Reprod.
Fert, 48:313.

7. Moore, P.J. and G.S. Greenwald. 1974.
Seasonal variation in ovarian responsiveness
of the cycling hamster to PMSG. J. Re-
prod. Fert. 36:219.

8. Sato, A. and R. Yanagimachi. 1972, Trans-

plantation of preimplantation hamster em-
bryos. J. Reprod. Fert. 30:329.

9. Whittingham, D.G. and B.D. Bavister, 1974,
Development of hamster eggs fertilized
in vitro or in vivo. J. Reprod. Fert. 38:489.

10, KEAGI — - A0k 7008 - ERRb. 1975, fEETH i Py
Ao m— o> HEIBUGIS & 08 £00 5F e {7 RLIE.
FEOHR 29 (9) 11217

11, AL - B FIB 1976, o — L 5 v vz &
~ DI oD E FEIC s XiE EHENER O
BB HEOME30(6) 785,

Fig. 5. Blastocyst (450X) .

-31-



