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Abstract

To elucidate the effect of GnRH, hCG and P,on conception and pregnancy rate in crosshred cows after artificial insemination
(A, a total of 40 lactating crossbred (Friesian x Sahiwal) cows were randomly divided into 4 groups (A, B, C, D) such that
each group comprised of 10 animals. At 7" day after Al, group A was given GnRH (100 ug/animal IM), group B was given
hCG (3300 IU/animal 1M), group C were given P, (0.5 mg/animal IM) and group D was given no treatment and served as
control group. P, estimation of all cows was done at the start of treatments and 7" day after treatment. All cows were examined
for pregnancy by rectal palpation and uterus contents for detection of an embryonic vesicle on 40 £ 1 day after Al, and
pregnant cows were re-examined four weeks later, on 68 * 1 day after Al. The mean pregnancy rate was significantly higher
(P < 0.05) in cows of group B and C as compared to control whereas non-significant differences (P > 0.05) were observed
between group A and D. There was non-significant difference in serum progesterone concentrations between pregnant animals
of group A, B, C and D during 7 and 14 days of Al, whereas 7 days after treatment, there were significant differences in serum
progesterone concentrations between pregnant and non-pregnant animals of all groups (A, B, C and D). It is concluded that
hCG or progesterone could be used as a method for improving pregnancy rate in crosshred cattle. © 2018 Friends Science
Publishers
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leutinizing hormone surge, stimulating production of P,

by CL (Gaja et al., 2008). The use of GnRH or hCG
after Al increases P, secretion due to the luteotropic

Introduction

Conception failure in cattle is related with less

concentrations of progesterone (P4) than normal level as
early as 6" day after insemination (Yildiz et al., 2009).
Development of the embryo is associated with
concentrations of P, in the blood and the ability of the
conceptus to secrete the anti-luteolytic hormone (De
Rensis et al., 2007). Exogenous P, has been shown to
stimulate embryo development. A number of hormonal
treatments could be used to enhance peripheral
concentrations of P, after Al including those which
increase endogenous function of the existing corpus
luteum (CL), or supplement progestin or P, directly.
Recent interest has been focused on the effects of GnRH
and hCG hormones on pregnancy rates. GhnRH and hCG
may either increase conception rate (Anjum et al., 2009;
Olfati and Moghaddam, 2013) or has no effect on
pregnancy rate (Coleman et al., 1991) in lactating dairy
cattle. This effect may occur through GnRH-stimulated

effect (Santos et al., 2001) and induction of formation of
an accessory CL (Fonseca et al., 2001) thus increasing
P, concentration and conception rate. Administration of
GnRH or its agonists induces accessory CL when
administered while a dominant follicle will be viable on
days 5 to 12 of the estrous cycle (Olfati and
Moghaddam, 2013), hCG (3300 IU) on day 5™ increased
conception rates at 28, 45, and 90 days after first
postpartum Al. The hCG also induces accessory corpus
leuteum in 86% of cows and increases the concentrations of
blood P, by 4 mg/mL (Wiltbank et al., 2012). This will
allow running a program where animals can produce
offspring at a higher frequency and in consequence, farmers
can obtain higher and sustainable economic returns. There is
scanty information regarding the effect of administration of
GnRH, hCG and progesterone after Al in crossbred (Friesian
x Sahiwal) cattle so the present study was designed.
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Materials and Methods
Experimental Design

The study was conducted at Military dairy farm, Multan,
Pakistan. A total of 40 lactating crossbred (Friesian X
Sahiwal) cows in their 3" to 5" lactation was selected and
divided into 4 groups (A, B, C, D) each comprising of 10
animals. The composition of the ration fed to animals is
shown in Table 1. All the cows were in their first Al
postpartum and interval from calving to treatment was
approximately 90 days. After seven days of Al, GnRH,
hCG, P,hormone administration was made in the group A,
B and C, respectively while group D was control group as
depicted in Table 2. All the semen doses used for Al were
from Sahiwal breed bull.

Serum Sample Collection

The blood samples were taken at 7" and 14™ day post Al for
the estimation of progesterone concentration in the blood.
On day 7, blood samples from all the cows were collected
just before hormonal treatment. The serum was taken from
the blood for further processing.

Determination of Progesterone (P,) Levels

Progesterone level was determined through ELISA by using
a commercially available kit (Bio Check, Inc., Lot. RN-
36893). The progesterone EIA is based on the principle of
competitive binding between progesterone in the test
specimen and progesterone-HRP conjugate for a constant
amount of rabbit anti-progesterone. In the incubation, goat
anti-rabbit 1gG-coated wells is incubated with 25 puL
progesterone standards, controls, sample, 100 pL
progesterone-HRP Conjugate reagent and 50 pL rabbit anti-
progesterone reagent at room temperature (18-25°C) for 90
minutes. During the incubation, a fixed amount of HRP-
labeled P, competes with the endogenous P, in the standard,
sample, or quality control serum for a fixed number of
binding sites of the specific P, antibody. Thus, the amount
of progesterone peroxidase conjugates immunologically
bound to the well progressively decreases as the
concentration of P, in the specimen increases. Unbound
progesterone peroxidase conjugate is then removed and the
wells washed. Next, a solution of TMB reagent is added and
incubated at room temperature for 20 min, resulting in a
blue color. The color development is stopped with Stop
Solution, and the absorbance is measured spectro-photo-
metrically at 450 nm. The intensity of the color formed is
proportional to the amount of enzyme present and is
inversely related to the amount of unlabeled P, in the sample.

Statistical Analysis

The data regarding pregnancy rate were analyzed by
Chi-Square Test, while P, concentration data by
ANOVA (Steel et al., 2006).
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Results

The results indicated that pregnancy rate was
significantly higher (P < 0.05) in cows of group B
treated with hCG and C treated with P, as compared to
Control (group D), whereas non-significant differences
were observed between group A treated with GnRH and
D (Control) as depicted in Table 3. There was non-
significant difference (P > 0.05) in pregnancy rate
between group B and C. Pregnancy rates were higher for
hCG treated cows (Group B) on day 28, 45 and 90 after
Al. Treatment with hCG on day 5 after Al enhanced
pregnancy rate of high producing dairy cows. The
pregnancy rates in cows treated with 100 pg GnRH
(Group A) on day 7 after Al and in control group (Group
D) cows were similar. Only one cow from GnRH treated
group (Group A) and one cow from control animals
(Group D) became pregnant. Pregnancy rates following
the treatment with GnRH after Al have been
demonstrated to be decreased in some experiments. The
supplemental progesterone during early gestation resulted
in 40% pregnancy rate, which was a significant
improvement over the control (10%) cows. These results
show that all the hormones used in the present study did not
have similar effect (Table 3). In group A, there was
significant (P < 0.05) difference in serum progesterone
concentrations between pregnant and non-pregnant cows at
day 14 after artificial insemination. At day 14 after artificial
insemination, the progesterone concentrations were
significantly (P < 0.05) higher in pregnant cows of group B
in comparison with non- pregnant cows of this group. The
mean serum progesterone concentrations in pregnant cows
of group A treated with GnRH were not significantly higher
as compared to pregnant cows of group B which were
treated with hCG. In group C treated with P,, there was
significant difference (P < 0.05) in serum progesterone
concentrations between pregnant and non-pregnant cows at
day 14 after artificial insemination. At day 14 after artificial
insemination, the progesterone concentrations were
significantly higher in pregnant cows of control group D in
comparison with non-pregnant cows of this group. The
progesterone concentrations differed non-significantly
between pregnant cows of group C and D. The mean serum
progesterone concentrations in pregnant cows of all four (A,
B, C, D) groups were significantly (P < 0.05) higher in
comparison with non-pregnant cows of that particular group
at day 14 after artificial insemination (Table 4).

Discussion

In the current study, the pregnancy rate was found
significantly higher (P < 0.05) in cows of group B
treated with hCG and C treated with P, as compared to
control animals (Group D), whereas non-significant
differences were recorded between group A treated with
GnRH and control group D (Table 3).
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Table 1: Quantity of ration fed to experimental groups of crossbred cattle

Sr. No. Feed stuff Quantity (kg)
1 Cotton seed cake 0.79
2 Maize oil cake 0.79
3 Wheat bran 1.59
4 Wheat straw 455
5 Green fodder 9.09
6 Common salt 30 grams

Table 2: GnRH, hCG, P,hormone administration in the group (A, B, C) while D as control group in crossbred cattle

Group Hormone Dose Route Stage of administration

A GnRH 100 pg/animal IM Day 7" after Al

B hCG 3300 IU/animal IM Day 7" after Al

C Py 0.5 mg/kg IM For 7 days starting on day 7" after Al.
D No treatment, Control group

Table 3: Effect of exogenous GnRH, hCG and progesterone hormones on pregnancy rate after artificial insemination in

cross bred cattle

Hormones Groups Total animals Pregnant animals Pregnancy rate
GnRH A 10 la 10a
hCG B 10 5b 50b
Progesterone C 10 4b 40b
Control D 10 la 10a

Different alphabets indicate significant difference at 0.05 level

Table 4: Mean (+ SE) serum progesterone (ng/mL) concentration at day 7 and 14 after artificial insemination in pregnant
and non-pregnant cows. Different alphabets indicate significant difference at 0.05 level

Days after Al Group A Group B Group C Group D

Non- Pregnant Pregnant Non- Pregnant Pregnant Non- Pregnant Pregnant Non- Pregnant Pregnant
Day 7 4.4+0.2 46+0.3 45+0.3 4.8+0.2 4703 4.4+0.3 4.6+0.6 4.6+0.5
Day 14 7.5+ 0.2a 16.6+0.3b  7.3+0.3a 15.8+0.3b  7.3+0.3a 16.6£0.3b  7.5+0.3a 16.4+0.3b

Stevenson et al. (2007) also reported higher pregnancy rate
in Holstein cows treated with controlled internal drug
release (CIDR) or hCG at day 4 to 9 after Al, on day 0 and
again 7 days later. Pregnancy rates, following the treatment
with GnRH after Al, are reported to decrease in some
experiments (Ryan et al., 1991). However, a contradictory
report has been published recently in crossbred dairy cows
by Hamid and Kamruzzaman (2017). Among all groups
under study, there were significantly higher mean serum
progesterone conc. (P4) in pregnant cows compared to
non-pregnant cows at day 14 after Al (Table 4). The
mean serum P, conc. in pregnant cows of group A was
not significantly higher as compared to pregnant cows of
group B which were treated with hCG. The pregnancy
rate differed non-significantly between pregnant cows of
group C which were treated with hCG and control
animals (group D). In the current study, pregnancy rate
in cows of Group A was similar to Group D on day 7
after Al. Only one GnRH treated cow (Group A) and
one cow from control group (Group D) became pregnant
(Table 3). Supplemental P, during early gestation resulted in
40% pregnancy rate, which was a significant improvement
over the control (10%). The similar results were reported by
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Robinson et al. (1989), who recorded 60% pregnancy rate in
Holstein cows when treated with progesterone releasing
device (PRID). Supplemental P, also suppressed
endogenous production of P, when administered during day
10 to 17 after insemination. Santos et al. (2001) reported the
effects of hCG administered on day 5 after Al on CL
number, plasma P, concentrations, conception rate and
pregnancy loss in high-producing dairy cows. Pregnancy
rates were higher for hCG treated cows (Group B) on day
28, 45 and 90 after Al. The results are also in agreement
with Yildiz et al. (2009) that there were no differences in
mean P, concentrations regarding, B, C but different from
control. The results of present study for P, concentrations
are also in agreement with Beltran and Vasconcelos (2008)
as these authors reported higher P, concentrations in cows
treated with GnRH or hCG at day 5 after Al

Conclusion

The findings of present study can be directly applied to the
cattle kept under rural subsistence small holding production
system. The use of hCG, 7 days after Al, may be a
beneficial tool to increase the pregnancy rate in cattle
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under field conditions. It is concluded that hCG or P,
could be used as a method for improving pregnancy rate
in crossbred cattle.
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