Iragi Journal of Veterinary Sciences, Vol. 40, No. 2, 2026 (333-336)

Iragi Journal of Veterinary Sciences

www.vetmedmosul.com

Effect of hCG, GnRH and progesterone on reproductive performance and
serum progesterone concentration in estrus synchronized ewes

M.R. Zaki and M.A. Rahawy

Department of Surgery and Theriogenology, College of Veterinary Medicine, University of Mosul, Mosul, Iraq

Article information Abstract

Article history:

Received 6 July 2025
Accepted 13 August 2025
Published 6 April 2026

This study aimed to evaluate the effect of human chorionic gonadotropin (hCG), GnRH,
and progesterone administration on day 4 following synchronization on reproductive
performance of estrus-synchronized ewes. In addition, this study aimed to determine the
relationship between these hormonal treatments and serum progesterone concentrations.
Thirty-two ewes were synchronized using intravaginal sponges. At sponge withdrawal,

625 IU of (PMSG) pregnant mare serum gonadotropin was administered to each ewe. Ewes

E\?vyeyvords' were randomly set into four groups of eight. On day 4 post—natural mating, treatment was
hCG as follows: Group G1 (control) received normal saline, Group G2 received 500 IU hCG,
PGrr;FéeHsterone Group G3 received 0.0042 uyg GnRH, and Group G4 received 50 mg progesterone.
Litter size Pregnancy was diagnosed by a rectal ultrasound probe. On days 0, 12, 22, and 32, blood

samples were collected for - ELISA. Results; showed that reproductive performance
Correspondence” including estrus response, conqeption rate, and Iﬁtter size improved in the ewes treated with
M.A. Rahawy progesterone, hCG or GnRH in comparison with control ewes. In the treatment groups,

mohammedrahawy@yahoo.com estrus appeared and the conception rate reached 100%, in contrast to 90% in the control
group. Moreover, the likelihood of twin births was 4.58 times greater in the hCG group.
Progesterone levels increased in all groups on days 12, 22, and 32 post-synchronization.
Notably, the hCG treated ewes demonstrated the most pronounced progesterone increases
on days 22 and 32, followed by the GnRH and progesterone groups. This study concluded
that the applied HCG on day 4th post estrus synchronization stimulated the early formation
of corpus luteum and increased reproductive performance, litter size and progesterone

levels.
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embryos of compromised viability (3). To improve
conception rates and litter sizes, various hormonal therapies

Introduction

In small ruminants, early embryonic death during the first
few weeks of pregnancy is a major factor contributing to
reduced fertility (1). A deficiency in corpus luteum function
leads to insufficient progesterone secretion, which can
compromise early embryonic development. This hormonal
imbalance disrupts the signals necessary for maternal
recognition of pregnancy and weakens luteotrophic support
during the early luteal phase (2). In addition, a diminished
LH surge may impair follicular maturation, leading to
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have been employed to enhance luteal development. For
example, hCG and GnRH have been administered during the
early formation of the corpus luteum (4). Many studies have
shown that elevated progesterone (P4) levels promote
embryonic development and survival while reducing early
embryonic losses in ewes (5). In this context, several
investigators have reported that administering hCG or GnRH
after natural mating improves conception rates and
embryonic growth, and increases litter size in ewes. (6-9).
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Furthermore, the administration of these hormones during
the luteal phase has been shown to reduce embryonic losses
while increasing litter size and lamb birth weight (10).

Evaluation of hormonal treatments administered on day
4 post-mating is therefore essential for understanding their
effect on pregnancy loss, conception rate, embryo
development, and ultimately, litter size in ewes (11).

The aim of this study was to evaluate the effects of
administration human chorionic gonadotropin (hCG), GnRH
and progesterone on day 4 after natural mating on
reproductive performance and litter size in estrus
_synchronized ewes, In addition, the study aimed to
determine the correlation between different hormonal
treatment and serum progesterone concentration in estrus
synchronized ewes.

Materials and methods

Ethical approval

The College of Veterinary Medicine at the University of
Mosul provided ethical approval for the research project
UM.VET.2025.023 on January 5, 2025.

Estrus synchronization

Thirty-two ewes were synchronized using intravaginal
sponges impregnated with 40 mg flugestone acetate for 12
day. At the time of sponge withdrawal (12), each ewe
received 625 IU PMSG and was exposed to ten fertile rams.
The ewes were randomly assigned to four groups of eight
animal each. On day 4 post-mating, the treatments were as
follows: Group G1 (Control) received normal saline, Group
G2: hCG (5001U, Pregneal, LG, Korea; i.m.), Group G3:
GnRH (0.0042 pg, Gestal, Argentina; i.m.), and Group G4:
progesterone (50 mg, i.m.). Following the injection,
pregnancy was diagnosed on days 32 and 45 post—mating
using a linear rectal ultrasound probe (5-7.5 MHz) to assess
embryo viability and detect single or twin pregnancies (13).
Blood samples were collected from the jugular vein on days
0,12, 22, and 32. After centrifugation, serum was stored at —
20°C until progesterone analysis by ELISA.

Statistical analysis
Statistical analyses of the data results were calculated
using likelihood ratio test of having twin. All results were

analyzed as mean * standard error (mean = SE). One-way
ANOVA and LSD test estimated the significance between
groups, and P values were considered significant at P < 0.05
(14).

Results

Reproductive performance in terms of estrus response,
conception rate, and litter size was improved in ewes that
were treated with GnRH, hCG or progesterone on day 4 after
natural mating. In the treatment groups, both the estrus
response and conception rate reached 100% compared with
90% in the control group, while the likelihood ratio for twin
births was 4.58 times greater in the hCG group significantly
at P <0.05 (Table 1).

Progesterone levels increased in all groups on days 12,
22, and 32 post-synchronization (P < 0.05, Table 2).
Notably, the hCG group exhibited the most pronounced
increase in progesterone levels on at days 22 and 32
compared to the other groups, followed by the GnRH group
and then the progesterone group (P < 0.05).

Discussion

The study used hCG therapy on the fourth day following
natural mating to improve the conception rate by modifying
the formation of an accessory corpus luteum. This
modification enlarged the follicle size by approximately
3 mm and stimulated progesterone synthesis, a result that is
consistency with (4-11). hCG, which mimics the
physiological function of LH, induced oocyte maturation,
and prepared the oocyte for ovulation, as well as - facilitated
the development of corpus luteum. This was associated with
increased luteal tissue weight and an enhanced release of
progesterone in ewes (15). Additionally, hCG treatment
following natural mating improved conception rates,
increased placentation and twinning of lambs, and generally
enhanced reproductive performance in ewes at breeding
(16). The authors noted the potential role of prostaglandin E2
release in early conceptus development via the EP2 receptor;
Progesterone (P4) release is increased when PGE2 activates
the corpus luteum's luteinizing hormone receptors. (17).

Table 1: Values of estrus response (%), conception rate and litter size in ewes of study

Groups No. of Estrus Conception rate  Single-  twine-  Litter size-  Likelihood 95% CI
ewes response (%) (%) births births (mean) Ratio- for twins  Lower, Upper
Control 8 90 % 75% 5 1 0.875 0.55 0.08 - 4.02
hCG 8 100 % 100% 3 5 1.625 458 * 1.41- 14.93
GnrH 8 100 % 100% 7 1 1.125 0.39 0.06-2.71
Progesterone 8 100% 100% 7 1 1.125 0.39 0.06-2.71

* Significant at P < 0.05: the group is 4.58 times more likely to be associated with twins.
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Table 2: Serum progesterone concentration (ng/mL) in ewes following hormonal treatments measured at different time points

Mean =+ Standard Error

Group Day 0 (Pre - synchronization) Day 12 (post - sponge removal) Day 22 Day 32

Control 0.41 +0.003 a4 0.83 +0.003 2B 0.91 £0.006*°¢  0.96 +0.005*P
hCG 0.42 +0.003 a4 0.84 +0.003 2B 1.06 £ 0.005°€ 1.76 £ 0.005P
GnrH 0.43 +£0.003 4 0.84 +0.003 *B 0.96 £ 0.006° ¢ 1.14 £0.006¢°P
Progesterone 0.42 +£0.003 24 0.84 +£0.003 2B 0.93 £0.004¢¢  0.99 +0.008¢P

*Small letters (vertically) indicate significant differences between groups; capital letters (horizontally) indicate significant
differences within groups. Values are expressed as meanz standard error (ng/mL). Lowercase letters (a-d) within each time point
(column) indicate significant differences between treatment groups (P<0.05). Uppercase letters (A-D) within each row indicate
significant differences over time within the same group (P<0.05). Statistical analysis was performed using one-way ANOVA

followed by LSD test.

Other investigators have reported an increase in
conception rate of 10-20% when hCG or GnRH was given
to synchronized ewes during the luteal phase. Furthermore,
the development of the embryo and fetal membranes depend
on progesterone, which is essential for the regulation of
endometrial functions including attachment and placentation
in the early luteal phase. An inadequately functioning corpus
luteum, producing insufficient progesterone due to a minor
LH surge during the per-ovulatory stage, might compromise
maturation of follicles as well as the quality of the oocyte,
leading to the production low-quality embryos and early
embryonic death (18). The injection of GhRH or hCG during
the initial luteal stage affects the development of an auxiliary
corpus luteum and promotes the release of progesterone into
the bloodstream (6,11,19). Researchers have recorded that
using hCG or GnRH after the fourth day in estrus-
synchronized ewes increases conception rates and twinning
rate (7,16,17), and also stimulates early embryo growth
(9,19). Moreover, the administration of hCG or GnRH
during the luteal phase decreases embryonic losses while
increasing litter size and increased birth weight (4,10,20).

The current study indicated that although GnRH
administration on the fourth day of synchronization
improved estrus response and conception rate, it did not
increase litter size because this treatment failed to
sufficiently increased serum progesterone (P4) levels.
Various researchers have found that an increase in
progesterone (P4) enhances early embryonic survival and
reduces embryonic loss in sheep (5,21). These findings are
consistent with previous studies (10,11,21).

Furthermore, many researchers have provided evidence
that GnRH administration after day 4 following estrus

synchronization increases progesterone (P4) levels,
conception rates, and litter size (8,22,23).
Administration of progesterone increased serum

progesterone concentrations; however, the estrous response
and conception rate were similar to the control group.
Furthermore, treatment with progesterone did not induce the
formation of an accessory corpus luteum, as evidenced by
similar serum progesterone levels in mated ewes treated with
progesterone compared to the control and GnRH groups.

335

Other authors reported that progesterone analog
administration can mimic the formation of the corpus luteum
and increase plasma progesterone (24).

In the exogenous progesterone group, serum
progesterone concentrations increased in a manner similar to
that observed in the other groups. Treatment with
progesterone did not result in significant differences in the
levels of serum progesterone or litter size compared to the
other groups, which is consistent with (15). Progesterone
administered during the early embryonic period did not
affect conception rate, the pregnancy maintenance, or serum
progesterone concentration.

Conclusion

In conclusion, the administration of hCG on day 4 after
estrus synchronization effectively stimulated early corpus
luteum formation and significantly enhanced reproductive
performance in ewes, as evidenced by increased conception
rates, larger litter sizes, and higher serum progesterone
levels. These findings suggest that post-mating hCG
treatment could be a beneficial strategy to improve fertility
outcomes in synchronized breeding programs.
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