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Abstract
This study was designed to determine the effects of GnRH administration alone at the
time of artificial insemination (AI) or in combination with hCG 5 days after GnRH injection
on conception rates in postpartum dairy cows. Cows in estrus, without any reproductive
health problem, between days 70-120 postpartum were randomly assigned to 3 equal
groups. Buserelin acetate (10 µg), was administered at the time of AI to Group I (n=40).
Group II (n=40) was administered first with Buserelin acetate (10 μg) at the time of AI
and then with 1500 IU of hCG on the 5th day after insemination. Group III was
maintained for control purposes and did not receive any treatment. Pregnancy diagnosis
was performed on day 30 post-AI by transrectal ultrasonography. Conception rates were
80% (32/40), 80% (32/40), and 57.5% (23/40) in Group I, II and III (P<0.05) respectively
In conclusion, it was determined that the use of GnRH alone at the time of AI or
additionally the use of hCG on the 5th day after AI increased the pregnancy rates in dairy
cows between 70-120 days postpartum, however, there was no difference in pregnancy
rates between these two treatments.

Introduction
Kjjj
One of the main goals of dairy farming is to ensure
that dairy cows conceive in the optimal postpartum
period, thus keeping the time between births within
economically viable limits. The profitability of dairy
production depends on the regular calving of dairy cows
every 12 to 13 months. Therefore, the prolongation of
this interval has adverse economic implications for dairy
farmers (Boulton et al., 2017; De Vries, 2006; Jainudeen
and Hafez, 2000).
The most common causes of infertility in cows are
reported as delayed ovulation, anovulation and early
embryonic death (Taponen, 2003). Ovulation induction
protocols based on gonadotropin-releasing hormone
(GnRH) and human chorionic gonadotropin (hCG)
administration are widely used, which prevent ovulation
delay and anovulation-related disorders and reduce
hormone-related early embryonic deaths (Canadas et
al., 2019; Kashyap et al., 2018; Taponen, 2003).

Administration of GnRH analogs at artificial
insemination (AI) induces ovulation by initiating a preovulation LH peak and contributes to an increase in the
secretory capacity of the corpus luteum (CL). Most
previous studies indicate that GnRH analogues increase
both the frequency and secretion of LH, increase the
differentiation of theca-lutein and granulosa-lutein
cells in the CL, can transform small luteal cells into large
luteal cells, and thereby increase progesterone
secretion and, chance of the survival of the embryo
(Besbaci et al., 2020; Taponen et al., 1999; Willmore
and Davis, 2019). It has been reported in some studies
that GnRH administration at AI does not affect
pregnancy rates (Gümen et al., 2011; Perry and Perry
2009). Inducing ovulation by injecting exogenous GnRH
before the expected LH wave may leads to shortening
of luteal function and adversely affects fertility
(Taponen, 2003). Pursley et al., (1995) pointed out that
induction of ovulation can causes smaller than
expected follicles to ovulate. The effect of GnRH on
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ovulation depends on many variables such as the
presence of the LH wave during administration, the dose
of GnRH (Sertkol and Sarıbay, 2017) and the time of
administration (Mee et al., 1990). GnRH has been
reported is capable of inducing the ovulation of follicles
larger than 10 mm in diameter in cows (Valenza et al.,
2012).
Having mainly an LH-like effect, and to a very limited
extent FSH-like effect, hCG is used to support CL
formation and increase the circulating progesterone
level (Schmitt et al., 1996). Administration of hCG during
early pregnancy enables both ovulation of the dominant
ovarian follicle and formation of an accessory CL. Hence,
the level of plasma progesterone increases. hCG has a
longer half-life than GnRH and can even induce
responsiveness of follicles less than 10 mm in diameter
(De Rensis et al., 2010; Rajamahendran and
Sianangama, 1992, Santos et al., 2001). In cows
administered hCG on day 5 after estrus, plasma
progesterone levels rise up to day 13, which in turn
increases embryo survival (Rajamahendran and
Sianangama 1992, Santos et al., 2001).
In this study, it was aimed to demonstrate the
efficacy of GnRH and hCG, which are widely used to
increase pregnancy rates in problematic herds, in
healthy animals without reproductive, infectious or
metabolic abnormalities and in which estrus were
successfully detected. For this purpose, the
effectiveness of a single dose of GnRH administration at
AI and, in addition to this protocol, hCG administration
5 days after AI on conception rate were investigated.
Thus, it was aimed to demonstrate the evaluability of
these hormones as part of the routine AI protocol in
healthy cows.

Material and Method
Animals, Management and Feeding
This study was conducted on a commercial dairy
farm that housed animals in semi-open free stall barns
and adhered to regular record-keeping rules. From the
animals housed in the farm, 120 healthy Holstein cows,
aged 3-6 years, with a body condition score of 3-3.25
were included in the study. Prior to the study, it was
confirmed by clinical examination that the cows in the
study were reproductively and metabolically healthy.
The animals included in this study were did not receive
any hormonal therapy for estrus induction. Due to the
management strategy of the farm unit, estruses were
not detected in cows before 70th day pp, since
pregnancy is not desired before this day.
Throughout the study, the farm's routine
management and nutrition schedule were followed.
The cows were housed in free-stall paddocks and fed a
total mixed ration (TMR). The composition of TMR is
listed in Table 1. The animals were given ad libitum
access to water and mineral blocks. Milking was
performed twice a day, in the morning and evening, by
the farm staff at a fixed system milking parlor. The

average milk yield, day in milk (DIM) and lactation
number of groups was given in Table 2.

Table 1. Feedstuffs (kg) in the total mixed ration.

Ingredients

Quantity (kg)

Corn silage

21

Wheat straw

4.5

Barley, flaked

1.6

Sunflower meal (28% CP)

3

Cottonseed meal (30% CP)

3.5

Wheat bran

1.3

Limestone

0.25

Salt

0.05

Vitamin mix

0.02

Estrus detection
Visual detection of estrus was done by experienced
staff three times a day for at least 20 minutes. Estrus
was characterized by cows showed restlessness,
attempt to mount other females/ permit them to do
so, licking and sniffing of external genitals, or the
presence of vulvar mucus (Palmer et al., 2012). Cows
showing signs of spontaneous estrus underwent
ovarian examination by transrectal real-time
ultrasonography using a 6–8 MHz linear array
transducer (Falko, Pie Medical, Netherlands). Cows
standing estrus with a follicle larger than 10 mm
diameter which is known to have capacity of ovulate
(Sartori et al., 2001) were selected for AI.
Groups, Artificial
Treatments

Insemination

and

Hormonal

Cows standing estrus were randomly assigned to
three equal groups. Group I (n=40) received 10 µg of
GnRH alone (Receptal®, 0.004 mg buserelin/mL,
Intervet, France, intramuscularly) in AI. Group II (n=40)
received 10 µg GnRH (Receptal®, 0.004 mg
buserelin/mL, Intervet, France, intramuscular) in AI
and 1500 IU hCG (Pregnyl® 3x1500 IU, MSD, Belgium)
five days later. Group III (n=40) was maintained for
control and did not receive any treatment during or
after AI. AI was performed by the same veterinarian
approximately 12 hours after the onset of estrus.
Estruses did not show seasonal distribution and were
observed all year round. However, to minimize the
potential impact of the season, the AI was completed
each month with approximately equal numbers of
animals from each group.
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Table 2. Mean values of some milk-related parameters in the groups.

Group 1

Group 2

Group 3

P

Milk yield

20,31 ± 3,56

19,84 ± 4,11

21,03 ± 6,27

>0.05

Lactation number

2,64 ± 0,83

2,58 ± 0,92

2,61 ± 0,87

>0.05

DIM

93,49 ± 13,15

91,32 ± 11,58

92,63 ± 12,43

>0.05

Pregnancy Diagnosis
Pregnancy diagnosed 30 days after AI by transrectal
ultrasonography. Pregnancy (conception) confirmed
positive according to visualization of intact embryonic
vesicle, embryo, and the heartbeat of embryo during
ultrasound imaging. No other examination was done
until the parturition. Pregnancy losses were determined
by comparing conception and calving records.

Statistical Analysis
The average of the milk yield, lactation number and
DIM data of the cows between the groups was
determined by the one way ANOVA. The difference
between the conception rates in the groups was made
with the chi-square test. All statistical analyzes were
performed using the SPSS 22.0 software package.

Results and Discussion
The pregnancy rates in groups are shown in Figure
1. Groups I and II significantly differed from the control
group (Group III) for pregnancy rates (P<0.05), (Table 3).
Single fetus abortion occurred at the second trimester
of pregnancy in 2 cows, in Group 1 (1/40) and in Group
3 (1/40).

It was reported that the fertility of cows, which was
around 90% in previous studies, decreased to
approximately 70% on the 34th day of pregnancy due
to embryonic deaths that may occur at a rate of 25% in
the first three weeks of pregnancy (Fricke et al., 1993,
Mann and Lamming, 2001; Rosenberg et al., 2003).
However, fertility rates have decreased as a result
of breeding strategies that have increased milk yield
over the years. To achieve the target of one calf per
year from one cow, it is recommended to achieve
conception within 83 days of postpartum. In this period
shortened estrus and ovulation disorders may occur
due to the high milk yield. Even if a successful
conception is achieved, the pregnancy rate has
decreased to 45% today with the effect of embryonic
deaths (Walsh et al., 2011). In a recent study,
Rethmeier et al. (2019) suggested that the target of
conception rate should be higher than 35% and the
pregnancy rate should be higher than 24% in cow. In a
study conducted in Holstein cows in Turkey, it was
reported that the pregnancy rate at first insemination
was 25.1% in Holstein cows. In the same study, it was
reported that low fertility was caused by herd
management and adaptation problems, therefore
more attention should be paid to estrus detection and

Conception Rates
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Figure 1. Conception rates after GnRH injection at artificial insemination (Group 1), GnRH at artificial insemination and hCG
injection 5 days later (Group 2) and no treatment (Control).

Table 3. Conception numbers in groups.

Conception (x/n)

Group I

Group II

Group III

P

32/40a

32/40a

23/40b

0.034

a, b: Groups with different superscripts in the same line display statistically significant differences (P<0.05)
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insemination activities after the calving (Özdemir et al.,
2022). In addition to individual milk yield and number of
days in milk, average herd milk yield was also shown to
be effective on conception. Rearte et al., (2018)
reported that the pregnancy rate decreased by 1.3% in
cows producing 8 kg/day more milk than the herd
average in 63 DIM in high-yielding herds, and the
pregnancy rate decreased by 14.8% in the same day in
low-yielding herds. In the same study, it was reported
that such a hazard of pregnancy effect was not observed
on milk yield at 100 DIM in high milk yielding animals in
herds with low milk yield. In this study, conception rates
of all groups were found to be higher than in many other
studies. First, the cows were medium to low milk yielding
animals and are in the 70-120 DIM period (Table 2). We
think that the harmful effects of lactation on conception
was begin to decrease in this period. Secondly, the
presence of dominant follicles was demonstrated by
USG confirmation in cows whose estrus was detected by
observation. We think that this double confirmation
contributed to the increase in the pregnancy rate. In
addition, the fact that the animals included in the study
were completely healthy contributed to this result.
Steroid hormones are broken down faster in highyielding dairy cows due to their high metabolic rate.
Thus, it takes time for estradiol and progesterone levels
in the bloodstream to increase. A slow rise in blood
estradiol level prolongs the induction of the
preovulatory LH surge, which both delays ovulation and
reduces the quality of the oocyte due to prolonged
exposure to LH surges (Wiltbank et al., 2012; Yeşilkaya
and Erdem, 2021). When GnRH agonists are
administered just before or during the LH surge, they can
increase the pregnancy rate of cows by enhancing the
spontaneous preovulatory LH surge (Morgan and Lean,
1993). GnRH has found wide use in cows due to its
ovulation-stimulating effect and subsequent positive
effect on luteinization (Rosenberg et al., 2003; Wiltbank
et al., 2012). However, the effect of GnRH depends on
the diameter of the preovulatory follicle present in the
ovary during administration. It has been reported that
the mean follicle diameter during ovulation in lactating
cows is 17.2±0.5 (Sartori et al., 2004). In beef cattle, the
pregnancy rate was 53% in the presence of follicles with
a diameter of 14.5 mm, and 35% if ovulation was
induced in the presence of a follicle diameter of 10.3 mm
or less (Perry et al., 2005). When ovulation of a small
follicle is induced, less estrogen is synthesized; CL
volume and the ability to synthesize progesterone are
insufficient (Vasconcelos et al., 2001). Keskin et al.,
(2016) reported that cows with a preovulatory follicle
diameter between 13.5 and 17.5 have a higher chance of
pregnancy. Colazo et al. (2015) reported that an
ovulatory follicle diameter of 14 mm and above does not
change the predicted pregnancy probability, but a higher
rate of late embryonic/early fetal mortality can be
observed in cows with an ovulatory follicle diameter
greater than 20 mm. In this study, the lowest follicle
diameter that could respond to GnRH injection was

accepted as 10 mm. Mean follicle diameters of the
groups were not noted. We administered GnRH
(Buserelin acetate, 10 μg) to group I and group II during
AI, and obtained a higher pregnancy rate in these groups
compared to the control group (P<0.05). The conception
rate, which was particularly low in the control group,
may be due to the 10 mm criterion we have chosen.
GnRH administration shortens the estrus-LH peak and
estrus-ovulation intervals and induces ovulation within
8-12 h post-insemination (Elmore, 1989; Jainudeen and
Hafez, 2000; Morotti et al., 2021). In this study, there
may be animals whose follicle diameters have not yet
reached the preovulatory size during AI. Ovulation can
be induced in most of the cows in the GnRH
administered groups, in accordance with the literature
knowledge. However, the ovulation process would take
longer time in animals in the same condition in the
control group. This possibility may have had an effect on
the conception process. However, in order to say that
GnRH has an effect on conception, ovulation monitoring
should be done, which was not done in this study.
Different pregnancy rates have been reported in
studies examining the effects of GnRH analogues
administration on pregnancy rates during AI. Shephard
et al. (2014) reported that GnRH administration at AI
increased the pregnancy rate by 11%. Shahneh et al.
(2008) reported that administration of 15 μg of
Gonadorelin during AI increased the pregnancy rate
more than twofold compared to the non-administered
control (55% vs 25%). Similarly, Iftikhar et al. (2009)
found that administration of 50 μg Lecirelin acetate
during AI increased the pregnancy rate 1.8 times (37.5%
vs 68.75%). In the present study, we determined that
the pregnancy rate of group I was 22.5% (or 1.39 times)
higher than that of the control group (P<0.05). The
pregnancy rate we obtained seems to be slightly higher
than other studies. This is thought to be due to
differences in the GnRH analogue administered, the
dose of administration and the individual response of
the animals. In this study, we selected healthy cows
with moderate milk yield, in good condition, whose
estruses were successfully detected, as we aimed to
reveal the effects of GnRH and hCG in healthy cows. It
can be said that the pregnancy rates obtained in this
study reflect the pregnancy rates in optimal conditions.
It has been reported that administration of hCG to
support luteal tissue after AI increases pregnancy rates
(Ideta et al. 2003, Pandey et al. 2016). In contrast, some
studies found no difference in pregnancy rates (Walton
et al., 1990, Niles et al., 2019) despite marked increase
in serum progesterone concentrations with the
administration of hCG in early luteal phase (ShamsEsfandabadi et al., 2007). Zheng et al., (2021) reported
that injection of hCG 5 days after AI was beneficial to the
function luteal tissue and receptivity, although
improvement in pregnancy rates was not-significant. In
a study in which GnRH (Buserelin) was administered
during ovulation in addition to hCG in the later period of
the luteal phase (day 12), Paksoy and Kalkan, (2010)
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reported that the administration of hCG was ineffective.
On the other hand, Zolini et al. (2019) applied hCG
treatment 5 days after insemination and found that the
increase in pregnancy rate was related to the genotype
of individual cows. In our study, conception rates of
Group I and Group II was the same (P>0,05). It is very
difficult to say whether the result obtained here is due
to the ineffectiveness of hCG or for other reasons that
we did not reveal. In order to make an undisputable
comment on this issue, it was necessary to evaluate
another group that was not injected with GnRH during
AI, but was injected only with hCG. Our results show that
both protocols have a significant effect in increasing
pregnancy rates in healthy animals.

Conclusion
We conclude that administration of GnRH alone
during artificial insemination (AI) and in combination
with hCG 5 days after GnRH injection increases
conception rates in healthy pp lactating cows. Both
protocols can be used to increase the conception rate.
The use of hCG alone is recommended to reveal its
efficacy on conception rates in future studies.
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