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AsstracT. Two commercially available gonadotrophic hormones: human post
menopausal gonadotrophins (Pergonal, Serona, Italy) and human chorionic
gonadotrophins (Profasi, Serona, Italy) have been used to test their
superovulation capcacity in females of three inbred mouse strains (Balb/c, CBA
and C57BL/6). Females of the three strains have responded differently to the
hormones and to the dosage regime used. The best superovulation response was
by Balb/c females to 10 IU of the hormones. Superovulation was also
stimulated in CBA females by 10 IU of the hormones. The response has
declined in females of both strains when the doses of the hormones were
increased to 15 IU. However, superovulation in C57BL/6 females was only
stimulated by the highest doses (15 1U) of the hormones used.

The study of superovulation and /n vitro fertilization (IVF) has advanced greatly in recent
years. The induction of ovulation in laboratory rodents has become an important adjunct
to IVF and has been achieved mainly through the follicle stimulating hormone (FSH) in
the form of pregnant mare serum gonadotrophins (PMSG) followed by the injection of the
human chorionic gonadotrophins (HCG) (McLaren 1967). However, the mean numbers of
ovulations in mice were observed to be affected by several factors including the dose and
combinations of the hormones used (Wilson and Zarrow 1962, Baukloh et al. 1982 and
Edirisinghe et al. 1986), sexual maturity and the genetic constitution of the treated
females (McLaren 1967, Gates 1971, Ackerman et al. 1983 and Ibrahim 1987) and the
weight of the females used (Lang and Lamond 1966).

In the present study, two locally available commercial gonadotrophins (Pergonal and
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Profasi, Serona, Italy) have been used to investigate their efficacy in inducing
superovulation in various inbred strains of mice.

Materials and Methods

Mice

Three inbred strains of mice, Balb/c, CBA and C57BL/6 were obtained from the
College of Pharmacy, King Saud University, from King Khalid University Hospital,
College of Medicine, King Saud University and from King Faisal Specialist Hospital,
Riyadh. They were kept in our laboratory under controlled conditions of 14-hr light and
10-hr dark cycle with an ambient temperature of 25+ 2°C. Food and Water were
provided ad lib.

Hormone injections and ova collection

The contents of each ampule (75 IU) of Pergonal or human post menopausal
gonadotrophins (HMG) were dissolved in 1 ml of sterile normal saline, while the contents
of that of Profasi (500 IU) or HCG were dissolved in 10 ml of sterile normal saline. Both
hormone preparations were then injected intraperitoneally (ip) at the rate of 5, 10, and 15
IU, respectively into three groups of 10, 6-8 weeks old females of each mouse strain. The
HCG was injected 48 hr following the inoculation of HMG. Then 10-12 hr following
HCG treatment, the females were killed by cervical dislocation, the oviducts were
removed to petri dishes containing normal saline and the ova were removed and counted
under a stereoscopic microscope.

The results were statistically analysed using Student 't' test.

Results

A total of 1500 ova were collected from all females, 680 from Balb/c with a mean of
22.6 ova per female, 451 from CBA with a mean of 15.0 ova per female and 369 from
C57BL/6 with a mean of 12.3 ova per female (Table 1).

Table 1. Variations in number of ova produced by females of three inbred strains of mice superovulated by
human menopausal gonadotrophic and human chorionic gonadotrophic hormones

Moscsrain | Nowsed | Mewbedy ] TolalNo ofow | Mean o ofova
Balb/c 30 253 680 22.6
CBA 30 23.5 451 15.0
CS57BL/6 30 21.1 369 12.3
Totals 90 - 1500 16.6
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Strain variations

All females of the three mouse strains used showed an increase in ovulation rate with
the increase in the hormone doses used from 5 to 10 IU. However, the number of ova
collected from Balb/c and CBA females declined with the increase of the hormone doses
from 10 to 15 [U. However, superovulation in C57BL/6 females only started at 15 1U of
the hormones. The increase in the number of ova produced in response to the increase in
the doses of the hormones from 5 to 10 IU was significant in Balb/c females, while that in
CBA females was not statistically significant (Table 2).

Table 2. Variations in superovulation response by females of three inbred mouse strains to variations in the
dose of human menopausal gonadotrophins and chorionic gonadotrophins

Mouse strain No. used Mean No. of ova collected at each hormonal dose
51U 101U 151U
Balb/c 10 16.0 27.5*% 24.5
CBA 10 11.9 18.2 15.0
C57BL/6 10 89 9.9 18.1*
* increase is significant at P<0.01
Discussion

Superovulation with gonadotrophic hormones is of scientific interest. Moreover,
hormones of follicle stimulating activity extracted from human pituitary glands and from
human post menopausal urine have been successfully used in the treatment of infertility in
women (Crooke er al. 1964, Gemzell 1965, and Gemzell and Roos 1966). However,
superovulation experiments with such hormones have witnessed great variations in results
in accordance with the strain of the mouse used (Ackerman et a/. 1983, and Ibrahim
1987). Similar to the observations of Ibrahim (1987), Balb/c females have shown the best
superovulation response to the hormones used. However, variations in the number of ova
produced per dose per mouse strain have been observed in the present study. Moreover,
Balb/c females has significantly shown the best superovulation response to the hormones
used at the rates of 10 IU, while the C57BL/6 females shown such a significant
superovulation response to the hormones used only at the dose rates of 15 IU. On the
other hand, the superovulation response of the CBA females to the hormones used was
higher at the dose rates of 10 IU, but the increase was not statistically significant.
Compared to the previous observations (Ackerman et al. 1983, and Ibrahim 1987), the
present results of superovulation observed in Balb/c females at 10 IU of HMG and of
HCG is the best ever recorded.

The variations amongst mouse strains in response to the hormones used could be due
to the genetic background of each strain. While the variations in response of the three
mouse strains to the doses of the hormones used, could be due to the particular critical
requirements of each strain to the hormones used (McLaren 1967). When that particular
critical requirements of both of Balb/c and CBA females to the hormones used have
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exceeded (the increase in the dose rates of both hormones from 10 to 15 [U), disturbances
in the system of hormonal response control of both mouse strains might have taken place
resulting in reduced ovulation. Moreover, variations in response to various levels of
gonadotrophins or of steroids in general by the ovary or pituitary gland between different
strains of mice (Durrant e al. 1980), might also account for the variations in induced
ovulation rates observed in the three strains of mice used.
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