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Abstract
The present study carried out on (36) mature female Wister rats about (65-70) days old
divided into (6) groups included (6) female which not given any treatment as control group,
other (30) female treated with progesterone (20 mg/kg, s.c) daily for 7 days , after 24hrs.
injected with PMSG (150 IU/kg, i.p) and after 48hrs. injected LH (75 IU/kg, i.p) and divided
for (5) groups within 14-15hrs. equally, (T1) put with mature male rat (1:2) and isolated after
48hrs. for natural mating, (T2) given alkaline solution in vagina for two days during first and
second day from natural mating with mature male rat and removed after 48hrs., (T3) treated
with acidic solution in vagina for two days during first and second day from natural mating
with mature male rat and separated after 48hrs., (T4) inseminated artificially with upper
layer of solution prepared from tail of epididymis and put with castrated male rat for 48hrs.
after injected with oxytocin (10 m IU/g, i.p), (T5) inseminated artificially with lower layer of
solution prepared from a tail of epididymis and put with a castrated male for 48hrs. after
injection of oxytocin (10 m IU/g, i.p). The results revealed T4& T2 recorded high ratio of
newly born males (71.429%&63.415%), while (C, T1, T3& T5) were (28.571, 30.952, 23.810
and 25%) respectively. While the high ratio of newly born females rate recorded in (T3&T5)
were (76.190% and 75%), and in (C, T1, T2 &T4) recorded (71.429, 69.048, 36.585 and
28.571%) respectively. The pregnancy rate was 100% in all hormonally treated groups
compared with control group and groups inseminated artificially which recorded 50%.
Addition to that, the results showed highly a significant variance (P≤0.01) in newly born
numbers with a mathematic decrease in body weights of hormonally treated groups.
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Introduction
The pre-election of sex in the animals are
of essential economic purpose in many
developed and developing (1). Many studies
were achieved to focus the benefit of using
election in sex for example in livestock
industry the pre-election refer to increase
number of females in dairy herds while in
beef herds refer to increase in number of
males (2,3,4&5). Different purposes had
suggested for pre-election of embryos
according to different field of advantages and
these are represented to helps fill the need to
increase demand for food products (6). Many
breeding animal stations as well as the free
clusters of animals in countryside the farmers

alternative ratio of male to female for good
management results (2&3).The best chooses
phenotypic characteristic of animals were
determined by different genetic types belong
to that such as artificial insemination for
election is good for males as sires of the
herd, the pre- election of males had good
characteristic which are very important for
successful reproductive efficiency (1).
Accordingly, there are some defects in many
animals could prevent them for being a
productive animals this technique was
applied to decrease or even avoid these
undesired signs where the pre-election of sex
to avoid some genetic diseases, they many
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appear in males and other diseases may
appear in females (7,8&9), Besides that
many rare animals were threatened by
extinction, for that this situation could be
avoided by application early sex election was
important for the conservation of endangered
animals (10&11). The fertilized embryo was
come from joining sperm and ova from male
and female , the newborn sex was determined
by two types of sperms depended to contain
x-chromosome or y-chromosome (3,12&13).
Different environment could affect the
spermatozoa during the trip for fertilization
starting with media of vagina and cervix
when found in female reproductive tract after
mating (14). Theoretically, centrifugation of
spermatozoa the x-sperm which is heavy will
settled in the bottom while the y-sperm
which is light floating on the top, and this
can be explained by the mean of large head,
neck as well as tail, besides the dry mass was
high in x-chromosome present in sperms as
compared with y-chromosome, this technique
was applied successfully in both cattle and
pigs (15,16,17&18).The aim of this study
was to elect the sex in rats by use different
vaginal solutions and artificial insemination
after centrifugation of semen.

Materials and Methods
Ethical approval
The Animal Ethical Committee of
Veterinary Medicine College, University of
Al-Qadisiyah, Iraq, has approved the present
study under permission No: 231
Thirty-six mature female Wistar rats were
obtained from the animal house of College of
Veterinary Medicine, University of AlQadisiyah; the age of these rats was range
between 65-70 days. These animals were

kept under suitable environmental conditions
of 25-30 °C in an airconditioned room and
photoperiod of 12-14 hours daily. The
animals were housed in plastic cages
29×15×12 cm in dimension. Divided for 6
groups included 6 female had no any
treatment as control group, other 30 female
treated with progesterone (vetagesterone/
Tehran-Iran) 20mg/kg s.c once daily for 7
days and after 24hrs injected with PMSG
(Folligon/ Intervet) 150 IU/Kg, i.p and then
after 48hrs. injected LH (Chorulon/ Intervet)
75 IU/Kg, i.p (19&20) and divided for 5
groups within 14-15hrs. after injection 6
female rats for each group involved, (T1) put
with mature male rat (1:2) and removed after
48hrs. for natural mating, (T2) were given
alkaline solution (GYNOX/PH 8.0/Turkey)
in vagina for two days during first and
second day from natural mating with mature
male rat and separated after 48hrs., (T3)
treated with acidic solution (GYNOX/PH
4.2/Turkey) in vagina for two days during
first and second day following the natural
mating with mature male rat and isolated
after 48hrs., (T4) inseminated artificially
with the upper layer of solution prepared
from the tail of epididymis and put with
castrated
male rat for 48hrs. after
intraperitonealy injection of oxytocin 10
mIU/g (Espana) (21), (T5) inseminated
artificially with the lower layer of solution
prepared from the tail of epididymis) and put
with castrated male for 48hrs. after injected
with oxytocin (10 mIU/g, i.p).
Statistical analysis:
The results were viewed as mean
values±SE and the results analyzed by using
computerized SPSS system (p≤0.01) (19).

Results
Ratio of newly born:
The results of the study showed that the
highest percentages of newly born males
were in the group T4&T2 were (71.429 and
63.415% ) while the lowest percentage was
recorded in group T3 (23.810%), where the

results were (28.571, 30.952, 63.415, 23.810,
71.429&25%) in experimental groups
(C,T1,T2,T3,T4&T5) respectively, table (1),
(figure 1), and (figure 4). The results
revealed highest percentages of newly born
females were in group T3&T5 (76.190% and
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75%) while the lowest percentage showed in
group T2 (36.585%), the results were
(71.429,
69.048,
36.585,
76.190,
28.571&75%) respectively, table (1), (figure
2) and (figure 5).
Effect of hormonal programs on the
pregnancy rate:
The results showed that the use of
hormonal
programs
for
estrus
synchronization had a significant effect on
pregnancy rate (100%) in the treated groups
compared with the control group and the
inseminated artificially group which recorded
(50%).
Effect of hormonal programs on the newly
born numbers:
The use of the hormonal programs for
synchronization of estrus were positively
observed
in
newly
born
numbers
(42,41,42,21&20) in the treated groups
(T1,T2,T3,T4&T5) respectively compared
with the of newly born numbers (14) in the

control group (C), table (3), (figure 4), and
(figure 5) .
Effect of hormonal programs on the newly
born body weights:
The results showed that the newly born
body weights were affected by the hormonal
programs used, the body weight levels were
(22.974,23.365,22.871,24.500&23.930gm) in
treated
groups
(T1,T2,T3,T4&T5)
respectively,
which
decreased
mathematically when compared with the
newly born body weights (25.873gm) for
control group (C), table (4), and (figure 6).
Artificial insemination:
The results revealed success in sex
election by using AI compared with natural
matting whereas the percentage of pregnancy
rates by artificial insemination was 50% in
T4&T5 and showed significant variances
when compared with the groups which used
the natural mating (T1,T2&T3) and the
variances were not significant with control
group, table(2), and (figure 3).

Table (1): Effect of the media on the sex ratio
Groups
New born

C%

T1%

T2%

T3%

T4%

T5%

Males
Females

28.571 a
71.429 a

30.952 a
69.048 a

63.415 b
36.585 b

23.810 a
76.190 a

71.429 b
28.571b

25a
75a

Different letters denote a significance difference (p≤0.01) .

Table (2): Effect of hormonal programs on the Pregnancy rate
Groups
Pregnancy rate

C

T1

T2

T3

T4

T5

Pregnant
Non Pregnant
Percentage

3
3
50% a

6
0
100% b

6
0
100% b

6
0
100% b

3
3
50% a

3
3
50% a

Different letters denote a significance difference (p≤0.01) .

Table (3): Effect of hormonal programs on the newly born number
Groups
New born

C

T1

T2

T3

T4

T5

Males
Females
Total

4
10
14

13
29
42

26
15
41

10
32
42

15
6
21

5
15
20

Table (4): Effect of hormonal programs on the newly born body weights in age two weeks.
Groups
New born

C

T1

T2

T3

T4

T5

Weight

25.873±0.320 a

22.964±1.213 a

23.365±1.334 a

22.871±1.195 a

24.500±0.012

23.930±0.093

a

a
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Figure (1): Effect of the media on the newly born
male percentages.

Figure (2): Effect of the media on the newly born
female percentages.

Figure (3): Effect of hormonal programs on the
pregnancy rates.

Figure (4): Effect of hormonal programs on the
newly born male number.

Figure (5): Effect of hormonal programs on the
newly born female number.

Figure (6): Effect of hormonal programs on the
newly born body weights in the age two weeks

Discussion
Ratio of newborns:
This study reveal high percentage of
newly born males for groupT4& T2 while T3
show a lower percentage. These percentages
of our results are in accordance with (14&23)
who found that the alkaline of vagina has
negative effect on spermatozoa which

contain x-chromosome and agree with
(15&18) who found that the super net of
sperm after centrifugation had the high ratio
of y-chromosome. And also, the results
reveal the high percentage of newly born
females for T3&T5 while T2 show a lower
percentage, these results agree with (24)
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whose mentioned that acidic media has
negative effect on spermatozoa which
contain y-chromosome and this result accord
with (15&18) who mentioned that
spermatozoa in bottom after centrifugation
may x-chromosome.
Effect of hormonal programs on the
pregnancy rate:
Hormonal program show significant
variances at p≤0.01 in pregnancy rates for
each treatment groups 100% (T1, T2& T3)
when compare of with C, T4& T5 50%. Our
results are in accordance with (25& 26) that
show a relationship between the levels of
hormones and the pregnancy rates, and with
(27&28) who found that the certainly
ovulation by hormonal programs may
increase the numbers of oocytes.
Effect of hormonal program on number of
newborns:
Our results show high newly born number
of treatment groups (T1,T2,T3,T4&T5) when
compare them with C group, these results are
accompanied with (29) who notice that
superovulation by hormones treatment lead
to increase of newly born number.
Effect of hormonal programs on the newly
born body weights:
The results at table (4) and (fig.6) show
that newly born body weights of C group

higher than that of the treatment groups,
these results are accompanied with (29&30)
who found that superovulation may lead to
increase number of embryos with less body
weight.
Artificial insemination:
The results recorded the percentage of
pregnancy rates by A.I. were 50% in T4&T5.
Which have significant effect when compare
them with (T1,T2&T3), this decrease in
percentage agree with (31&32) who mention
that maturation of spermatozoa in the rats
needs to be completed in the females genital
tract, also our results are in accordance with
(33) that mention the spermatozoa stored in
the epididymis possesses the efficacy that the
spermatozoa remain alive in isolated
epididymis for several days at 4 C˚, and
closely agree with (34) who noticed
pregnancy rate was 1/13 by A.I. while
increased 7/12 when intraperitoneal injection
of oxytocin. Our results showed success of
sex selectivity by using AI after
centrifugation of semen this agree with
(15&18) whose reached the high ratio of ychromosome spermatozoa in upper layer and
lower layer contain high ratio from xchromosomes spermatozoa.
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