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Abstract

The effect of ethinyl estradiol was investigated on reproduction
and growth performance of rats and more production of males
which are characterized by high growth rate to meet the increased
demand for male rats for medical researches. Ethinyl estradiol was
supplemented at level of 50 mg/kg ration for feeding rats for 6
weeks before mating. The study was carried out on 2 parities
together with control groups. The resuits showed high reproductive
activity in treated groups with improvement of reproductive
performance and increasing numbers of males and pregnant
females. The number of embryos per female, growth rate of new
born increased, and preweaning mortalities decreased. The number
of viable foeti and baby weight increased without deformation. The
second parity showed better improvement in all studied parameters
in comparison with first parity. It can be concluded that
supplementation of ethinyl estradiol to rats ration has a significant
role in improving the reproductive parameters and growth
performance.

INTRODUCTION

Rats had rapidly become most important laboratory animals used for several
scientific researches. The main requirement to rats production is the improvement of
reproductive and growth performance. Production of male rats used in medical
researches is of great importance, specially those about the physiological status of
animals, in addition to their character of high growth rate (James et al, 2002).
Nutrition has a profound effect on growth and health of animals. The nutrition
deficiencies impair the immune responsiveness, and thereby increase mortality,
subsequently the production capacity (Harkness and Wagner, 1995).

Estrogen is mainly synthesized by the ovaries and play an indispensable role for
reproductive regulation in mammals including rats (Turgeon, 1979). Oestradiol is also
present in low concentration in serum of normal males, approximately one third is
secreted by testis, while the remainder content is derived from zona reticularis of the
adrenal cortex, as well as during metabolism of testosterone in the liver and adipose
tissue (Marshall, 1988).



810 PRELIMINARY TRIALS FOR MORE PRODUCTION OF MALE OFFSPRINGS IN RATS

Supplementation of ethinyl estradiol to rats feed was studied in order to produce
high percentage of males, and to improve the reproduction performance (Hafez,
2000). Several studies were performed to explore the effect of oestrogen on several
parameters in rats (Mabrouk et a/, 1993). The aim of the present study was to throw
light on possible effect of ethinyl estradiol supplementation on pregnancy, gestation

period, offsprings of rats and number of male rats.
MATERIALS AND METHODS

1- Experimental animals
The study was carried out on one hundred and sixty rats; they were divided into

two groups, each of which contained sixty females, and twenty ones were males. They

were kept and bred under controlled room temperature of 22°C + 1, a relative
humidity of 45 £ 5% and light/dark cycle of 10/14 hours, feed and water were
afforded ad /ibitum.

2- Ethinyl estradiol
It was obtained from Kahira Company for Pharmaceutical Industries, Cairo, and

was added to rats ration at a concentration of 50 mg/kg according to Marshall (1988).

3- Experimental design

3.1. The first group of rats consumed ration supplemented with 50 mg/kg ethinyl
estradiol for 6 weeks, the second group of rats were kept as control group
consuming ration without ethinyl estradiol supplementation.

3.2. After the period of treatment of the first group (6 weeks), each 2 females were
caged together with one male. The females were examined every morning for
the presence of vaginal plug, the day the plug was detected was considered as
day O of gestation and the pregnant females were placed in separate cages
(McGuire et al., 1992).

3.3. The gestation period for each pregnant female and the number of pregnant
female rats were recorded.

3.4. On day 17 of gestation, some pregnant females were killed by cervical
dislocation, the abdominal wall of each female was opened and both uterine
horns were promptly exposed to their full extent. The number of resorbed and
intact fetuses were counted and recorded. The uterine horns were then opened
to determine the number of live and dead fetuses. Spontaneous movement,
reddish colour, size and or movement induced with a forceps on the neck or the
head of fetus were the criteria used to distinguish between alive and dead

fetuses; also, detection of any abnormalities were recorded.
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3.5. The litter weight at birth, 10th day, and 20th day after birth and number of
litters per each female were recorded.

3.6. On 21* day (age of weaning), the weaned rats were sexed and the number of
males and females were recorded. The litter weight and the mortalities of the
pups till weaning were recorded.

3.7. The weaned rats (females and males) consumed ethinyl estradiol in their ration
for 6 weeks, then mating occurred, and the same previous steps were followed

and considered as second parity group.

RESULTS AND DISCUSSION

The reproductive parameters as affected by ethinyl estradiol are shown in Table
1, from which it is clear that the number of pregnant females increased and the
gestation length became shorter in rats supplemented with ethinyl estradiol in their
ration. These results are in agreement with those of Heneweer et a/ (2007) who
reported that estradiol administration led to a significant improvement of reproductive
parameters.

The number of embryos per pregnant female was recorded, and the average
number of males per total number of weaned rats was higher than femaies. The
obtained results are in harmony with those mentioned by Desprez et al. (2003) who
stated that functional sex reversal is most easily achieved through oral application of
estrogens or androgen incorporated into the feed and administered during the period
of sex differentiation.

The effect of ethinyl estradiol treatment in the ration of rats resulted in
increased male numbers, and the same observation was obtained by Williams et a/
(2001) using the same feminizing agent, however with lower doses to produce the
same results.

The improvement in the second parity in any reproductive parameter, as shown
in Table 2, may be due to the accumulating effect of the treatment with ethinyl
estradiol which had a direct effect on reproduction. These findings are similar to those
described by Gray et a/ (1993). Table 3 showed the pups development and their
growth from pregnant females supplemented with ethinyl estradiol in their ration.
They revealed remarkable reduction in the number of dead foeti without any external
or skeletal malformation, combining in a harmony with those reported by Heneweer et
al. (2007).

The mortality per litter till weaning was reduced completely, with similar
observations by Khalifa (2006) who reported that ethinyl estradiol was associated with

a reduction in preweaning mortality per litter.



812 PRELIMINARY TRIALS FOR MORE PRODUCTION OF MALE OFFSPRINGS IN RATS

The average live body weight has increased in rats fed ration with ethinyl
estradiol at birth, after 10 days, and 20 days (at weaning), and this is in agreement
with the findings of Wallace et a/ (2004) who found that the addition of ethinyl
estradiol had a remarkable effect on body weight. The improvement may be attributed
to the established anabolic derive to maternal requirement of the gravid uterus. The
same observations were recorded by Gray et a/ (1993) who treated rats for 3 days
with estradiol benzoate, ethinyl estradiol or either of the anti-estrogen, led to body
weight gain, adipose tissue lipoprotein lipase activity and hepatic fatty acid synthetase
activity. Srivastava et al (2007) found that improvement of the growth and
reproductive performance as a result of ethinyl estradiol treatment can be attributed
to the increased animal health and the responsiveness of immune system besides the
other functions being affected by growth performance.

Table 4 showed the improvement in the second parity in reproductive
parameters as reduction in the number of dead young foeti with no abnormalities and
the increase of average body weight of weaned rats. The same observations were
recorded by Khalifa (2006).

It could be concluded that supplementation of ethinyl estradiol as feed additive
to the ration of rats can improve the growth rate and reproductive performance.

Table 1. Reproductive parameters of rats fed a ration supplemented with ethinyl
estradiol at first parity.

Treated Control
Item
group group
Number of pregnant female / number of females 50/60 37/60
Average gestation length 18 days 21 days
L
Average number of embryos / female 10 6
Number of weaned males / total number of weaned rats 340/500 112/222
_ - —
Number of weaned females / total number of weaned rats 160/500 110/222
R N B

756 total number of female }ats we%e 60 in treated group and 60 in control group.
The total number of weaned rats were 500 in treated group and 222 in control group.
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Table 2. Reproductive parameters of rats fed on ration supplemented with ethinyl

estradiol at second parity.

) _ . -
{7 Treated group Control
Item
group
Number of pregnant females / number of females 55/60 41/60
Average gestation length 17 days 21 days
Average number of embryos / female 12 8
Number of weaned males / total number of weaned rats 470/660 168/328
Number of weaned females / total number of weaned rats 190/660 160/328

S

|

The totia] number of female rats were 60 in treated group and 6Q in control groub
The total number of weaned rats were 660 in treated group and 328 in control group.

Table 3. Pups development and growth from pregnant females supplemented with

ethinyl estradiol in its ration at 1st parity.

\
Treated Control |
Item
I S group group |
Average number of dead youngs / viable young per each pregnant female 0/10 1/6
Abnormalities observed None ++
Postnatal mortality None +
Average live body weight at birth per each female (gm) 8 5
Average live body weight after 10 days per each female (gm) 30 ] 22
Average live body weight after 20 days (at weaning) per each female (gm) 60 40

Table 4. Pups development and growth from pregnant females supplemented with

ethinyl estradiol in their ration at 2nd parity.

I ) ]
| Treated Control
Item
group rou
Average number of dead youngs / viable youngs per each pregnant female 0/12 1/8
Abnormalities observed None +
Postnatal mortality None +
Average live body weight at birth per each female (gm) 10 6
| Average live body weight after 10 days per each female (gm) 43 25 |
Average live body weight after 20 days (at weaning) per each female (gm) | 72 44
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