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Abstract: This study evaluated the efficacy of a single gonadotropin-releasing hormone (GnRH) agonist on day 12 or human 
chorionic gonadotropin (hCG) on day 7 post-mating on pregnancy rate (PR) of repeat breeder buffaloes. Buffaloes (n=21) in 
heat were naturally mated, and divided into three groups (7 in each). Animals in the 1st group (G1) were i.m. injected with 5 ml 
GnRH on 12-day post-mating, while those in G2 were i.m. injected with 1500 IU of hCG on day 7 post-mating. In G3, animals 
were kept as control. Results show that PR was higher (P<0.05) in G1 (71.428) and G2 (57.142) than G3 (28.571). The peak of 
serum P4 was recorded (P<0.05) on day 15 in G2, and day 18 in G1 and G3. On days 21 and 24 post-mating, P4 was the 
highest (P<0.05) in G1, followed by G2, and the lowest in G3. Average CL diameter increased (P<0.05) CL in G1and G2 
compared with G3 on days 15 and 18 post-mating. The concentration of P4 was higher in pregnant than in non-pregnant 
animals on different post-mating days, regardless of treatment. The concentration of P4 was the highest in pregnant of G2, and 
the lowest in non-pregnants of G3, being more obvious from 18 to 24-day post-mating. Injection of repeat breeder lactating 
buffaloes with 5 ml GnRH or 1500 IU hCG on day 12 and 7 post-mating, respectively, improved P4 production and pregnancy 
rate. GnRH treatment reduced the early embryonic loss showing the highest pregnancy rate to increase the farmer economy. 
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1. Introduction 

The reproductive efficiency is affected by very well-
known factors like fertilization failure and embryonic 
mortality, the later being more significant of dairy cattle and 
buffaloes [8]. Embryonic mortality denotes the death of 
fertilized ova and embryos up to the end of implantation [26]. 
In buffalo species, embryonic mortality is considered one of 
the major causes of fertility loss, especially in the animals 
that are not mated during their reproductive period [12]. The 
percentage of insemination in cattle is about 90-100%, and 
only 70% of all pregnancies end with giving birth to live 
fetuses. The other 30% of pregnancies are interrupted 
because of some type of embryonic loss (EL); in 65% of 
these cases, the embryonic death occurred between the 6th 
and 18th days of gestation in animals [17]. 

Early embryonic mortality is one of a major economic loss 
to dairy producers. Approximately 25% [50] or 40% [7] of 
bovine embryos are lost in the first 3 weeks of life of which 
the greatest proportion seems to occur between 14 and 17 
days after ovulation [67]. A major contributing factor of early 
embryonic death in cattle is believed to be due to low 
progesterone (P4) production by the corpus luteum, CL [46]. 
Embryonic development is related to concentrations of P4 
and the ability of the conceptus to secrete the antiluteolytic 
hormone, interferon-t [38]. Early embryonic mortality 
increased cost of artificial insemination [66, 77, 7], extended 
calving intervals and prolonged dry period resulting in 
reduced lifetime milk production [58] and reduced net calf 
crop [41]. In large animals, major of EL occurs in the pre-
implantation stage (20 days of pregnancy), when 75-80% of 
fertilized eggs are lost [66]. One of the causes of EL is 
thought to be the inadequate luteal function [74]. 
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Blood P4 profile is indicator of EL at the time of CL 
maintenance causing delaying the lutolysis and prolongation 
of the interval between estrus cases [25], and CL regression 
is delayed if EL preceded the luteolysis. Non-return rate to 
estrus is depending on the follicular development, if 
luteolysis preceded and probabl EL occur [28]. Therefore, 
early EL is attributed to luteolysis and return to estrus 24 day 
post-mating, while return to estrus is delayed more than 24 
day (late EL) with CL maintenance [25]. 

The progesterone hormone plays an important role in the 
implantation of the embryo into the uterine wall, but luteal 
dysfunction leads to inadequate production of P4 after 
breeding which causes early embryonic death [27]. Exposure 
to an insufficient circulating level of P4 during the growth of 
the ovulatory follicle is one of the important factors that 
affect fertility in high producing animals. P4 has a negative 
feedback effect on LH secretion and it is believed that sub-
luteal phase plasma P4 concentrations result in elevated LH 
pulse-frequency [20]. It has previously been suggested that 
low progesterone during early embryonic development may 
cause pregnancy failure and thereby reduce the pregnancy 
rate [33]. Luteal deficiency during the first 3 weeks of 
pregnancy has been hypothesized as a cause of pregnancy 
failure [37, 61]. Various studies have demonstrated a 
favourable effect of P4 during dominant follicle development 
on subsequent CL development, CL functionality and fertility 
in cattle [32, 75, 15]. 

Various hormonal treatments have been used in attempts to 
reduce embryonic loss to improve pregnancy rates in bovine 
and buffaloes. Administration of GnRH or hCG at the time of 
insemination favours LH surge, which results in improved 
pregnancy rate [40]. Other studies showed that administration 
of natural sequence GnRH agonists or hCG after AI can 
stimulate CL function, induce accessory CL formation, 
increases P4, and reduces estradiol production, with a 
consequent positive effect on embryonic survival [9]. In 
buffaloes treatment with buserelin, hCG and P4, on day 5 
after AI, increases P4 on Day 15, but did not reduce the 
incidence of embryonic mortality [11]. However, response to 
such therapy differed in different animals [52, 64]. [76] 
supported the use of GnRH on day 12 post-mating as a 
method for enhancing pregnancy rates in lactating dairy 
cattle. The stage at which GnRH is given in the luteal phase 
has been varied between days 11 and 13 after insemination 
improvement with variable results. The remarkable 
improvement in pregnancy rate was found mostly in the 
treatment between days 11 and 13 after insemination in cattle 
[51] and buffaloes [2, 1]. Effects of GnRH and hCG on 
pregnancy rates are inconsistent, some researchers have 
reported increased conception rate in lactating dairy cattle [4], 
whereas, others have reported no effect [60]. 

According to some reports, the presence of an early P4 
peak (within 5 days after mating or AI) facilitates the 
elongation of the conceptus [68, 39]. It has been 
demonstrated that an early P4 peak reduces embryonic 
mortality in cows [39]. In cattle, repeat breeding condition 
could be therapy by GnRH and hCG treatments to improve 

their reproductive efficiency and thereby the farmers 
economy [48]. Therefore, the present study suggests the 
efficacy of a single administration of GnRH agonist on day 
12 or hCG on day 7 of mating on conception rate of repeat 
breeder buffalo cows. 

2. Materials and Methods 

Animals were maintained at Animal Production 
Experimental Station, Mehallet Moussa, Kaferelsheikh 
Governorate, Animal Production Research Institute (APRI), 
Agricultural Research Center, Ministry of Agriculture during 
the period from May to September 2019. 

2.1. Animals and Management 

The experimental work of this study was carried out on 21 
cyclic lactating Egyptian buffalo cows healthy (4-7 years old 
and 470-510 kg live body weight) with more than 90 days 
postpartum after normal calving and failed to conceive after 
more than 3 services/animal with fertile semen. During 
postpartum, all buffalo cows used in this study showed a 
normal oestrous cycle and had no clinical illness signs. The 
examination of the reproductive tract of all buffaloes by 
rectal palpation and ultrasonography revealed pathologically 
intact genital tract of all animals. Throughout the 
experimental period, animals were maintained under the 
similar feeding and managerial systems adopted by APRI. 
Animals were housed under semi-open sheds and freshwater 
was available all day time. 

2.2. Experimental Design 

The experimental buffalo cows (n=21) were divided into 
three experimental groups (7 animals in each). Animals in all 
groups were mated when they were in estrus. Then animals in 
the 1st group were i.m. injected with 5 ml synthetic GnRH 
agonist (Buserelin acetate- Receptal, Intervet) on 12-day 
post-mating (G1), while those in the 2nd group (G2) were i.m. 
injected with 1500 IU of human chorionic gonadotropin 
(hCG, Pregnyl, Intervet) on day 7 of mating. In the 3rd group, 
animals were without any hormonal therapy and kept as 
control (G3). 

2.3. Reproductive Management 

Estrus was visually detected between 8 a.m and 7 p.m. 
using an infertile teaser present with buffaloes all times. 
Buffalo-cows in heat were naturally mated by fertile buffalo 
bull of known high fertility. 

Early pregnancy diagnosis was done 24-day post-mating 
for each animal using ultrasound examination (Digital 
ultrasonic diagnostic imaging System, Model Dp-30 Vet. 
50/60 HZ, SHENZHEN, MINDRAY BIO-MEDICAL. 
ELECTRONICS, CO. LTD) 7.5 MHz Linear array 
transducer and Depth 4.3. 

Pregnancy was indicated by rectal palpation of non-
returned animals on day 45-55 post-mating. Then pregnancy 
rate was calculated based on the number of conceived 
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animals relative to mated animals. 

2.4. Corpus Luteum Measurement 

Presence and average diameter of the CL was determined 
using ultrasound examination on days 9, 15 and 18 post-
mating. 

2.5. Blood Samples and Progesterone Assay 

Blood samples were collected from the jugular vein of all 
animals in each group on days 0 (estrus), 6, 9, 12, 15, 18, 
21and 24 post-mating. Blood samples were collected into 
sterilized glass tubes and kept at room temperature. Within an 
hour after collection, samples were centrifuged at 3000 rpm 
for 15 min, then serum was separated and transferred into 
sterilized vials stored at -20°C until P4 assay. 

Direct Radioimmunoassay technique (RIA) was performed 
for determination of serum P4 concentration using ready 
antibody-coated tubes kit (Diagnosis Systems Laboratories 
Texas, USA) according to the procedure outlined by the 
manufacturer. 

2.6. Statistical Analysis 

Data of P4 concentration and average CL diameter were 
subjected to ANOVA one-way design to study the effect of 
treatment (differences among groups) at each sampling time. 
Data of pregnancy rates were analyzed to study the effect of 
treatment by Chi-square test. However, the differences 
between pregnant and non-pregnant animals for all animals 
or within each group were tested using student T-test. 

All data were statistically analyzed using SAS (2004) 
program. However, the differences among groups were set at 
P<0.05 using Duncan Multiple Range Test [18]. 

3. Results and Discussion 

3.1. Pregnancy Rate 

The pregnancy rate (PR) was significantly (P<0.05) 
increased in treatment groups (G1 and G2) as compared to 
G3 (control), but the differences in PR between G1 and G2 or 
G2 and G3 were not significant (Table 1). These results 
indicated a positive effect of hormonal treatment, in 
particular, GnRH injection 12 days post-mating on PR 
buffalo cows. 

Table 1. Pregnancy rate of buffalo cows in different experimental groups. 

Experimental 

group 

Number of 

mated animals 

Number of conceived 

animals 

Pregnancy 

rate 

G1 (GnRH) 7 5 71.428a 
G2 (hCG) 7 4 57.142ab 
G3 (control) 7 2 28.571b 

Means denoted within the same column with different superscripts are 
significantly different at P<0.05. 

The obtained highest PR in G1 treated with GnRH 
(71.43%) is in near agreement with PR of 73.3% in repeat 
breeding dairy cattle [63]. In accordance with this 

improvement in PR, treatment with GnRH (10.5 µg) on day 
12 post-mating increased PR from 50% in the control group 
to 77.7% in treated cows [76]. Also, PR following the 
treatment with GnRH on 11-12 days post-mating have been 
demonstrated to be increased as reported by several authors 
[53, 51]. However, higher PR (83.3, 75 and 73.6%) than that 
obtained in our study was reported by [49] in RB cows, [44] 
in RB Deoni cows, and [59] in bovine, respectively. 
comparatively lower PR of 32.0% [43] and 12.50% [40] were 
reported on repeat breeder cows, or 36.3 [31] and 44.3% [21] 
in dairy cows. On the other hand, some investigators found a 
non-significant effect of GnRH on conception rate in dairy 
cows [71, 70]. Administration of GnRH or its analogue to 
cattle alters the function of corpus luteum (CL) and follicular 
dynamics by enhancing acute secretion followed by a rise in 
circulating LH and FSH [71]. Inconsistent effect of GnRH on 
the conception rate among different studies might be 
attributed to either potency of GnRH on gonadotropin release 
or the time of GnRH treatment [42]. Moreover, 
administration of GnRH on day 23 enhanced the herd fertility 
by reducing embryonic losses in lactating Nili-Ravi buffaloes 
[6]. Incomparable with the results of PR in G2 treated with 
hCG (57.1%), similar value (58%) was reported by [30] in 
crossbred cows. [31, 40] found conception rates of 45.45 and 
50.00% in repeat breeding cattle. Also, injection of hCG 
increased conception rates of cows on days 28 (45.8 vs. 
38.7%), 45 (40.4 vs. 36.3%) and 90 (38.4 vs. 31.9%) 
compared to saline injection [62]. hCG has been used with 
variable success to improve PR in cattle [32]. 

The present results concerning the PR obtained in our 
study of the control group indicate an improvement in PR by 
about 150 and 100% following administration of repeat 
breeder buffalo-cows by GnRH and hCG, respectively. This 
increase in PR in GnRH and hCG treated RB buffalo cows is 
economically important in Egypt. 

3.2. Serum P4 Profile on Different Post-mating Days 

Results of P4 profile on different post-mating days indicated 
insignificant differences in P4 concentration among the 
experimental groups on day 0 and 6 post-mating because on 
these days animals in all groups were without any treatment. 
On day 9 post-mating, there was a significant difference in P4 
concentration, being significantly (P<0.05) higher in G2 than 
in G1 and G3 as a result of treatment of buffalo cows in G2 
with hCG on day 7 post-mating versus untreated animals in G1 
and G3. On day 15 post-mating, P4 level significantly (P<0.05) 
increased in G1 and G2 as compared to G3, but P4 level 
reached the maximum concentration in G2, being significantly 
higher than in G1. Increasing P4 concentration in G1 in 
comparing with G3 was undergoing the treatment of animals 
in this group on day 12 post-mating. On the following post-
mating days (18, 21 and 24 d), P4 concentration was 
significantly (P<0.05) the highest in G1, followed by G2, and 
the lowest in G3 (Table 2). 

These findings indicated a positive impact following the 
hormonal therapies on improving P4 level during the early 
post-mating period for pregnancy maintenance. The observed 
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improvement in P4 profile in G1 and G2 during post-mating 
days is in association with increasing PR of treatment groups 
compared with the control animals, being the highest in 
animals treated with GnRH on day 12. 

Table 2. Concentration of serum progesterone of buffalo cows in the 

experimental groups on different post-mating days. 

Post-

mating day 

Serum progesterone (ng/ml) 
P-value 

G1 (GnRH) G2 (hCG) G3 (Control) 

0 0.370±0.033 0.384±0.026 0.323±0.046 0.375 NS 
6 1.356±0.087 1.285±0.079 1.393±0.105 0.796 NS 
9 2.175±0.135b 3.028±0.235a 2.150±0.186b 0.0041** 
15 3.668±0.242b 4.471±0.425a 2.750±0.345c 0.0031** 
18 4.943±0.386a 4.014±0.445b 2.881±0.269c 0.0008*** 
21 4.006±0.703a 3.242±0.706b 2.378±1.188c 0.0001*** 
24 4.156±1.036a 2.942±0.878b 1.843±0.600c 0.0002*** 

a, b and c: Means denoted within the same row with different superscripts are 
significantly different at P<0.05. 
NS Not significant. ** Significant at P<0.01. ***Significant at P<0.001. 

Concerning the change in P4 level during different post-
mating days, results illustrated in Figure 1 cleared similar 
trend of change in P4 level in all experimental groups, 
whereas P4 increased following estrus/mating to reach the 
maximum value earlier in G2 on day 15 than in G1 and G3 
on day 18. Thereafter, P4 level showed a gradual reduction 
up to day 24 post-mating in all groups, being the highest in 
G1, followed by G2, and the lowest in G3 (control). 

The earlier P4 peak of animals in G2 versus the control 
group may be due to the positive effect of early treatment 
with hCG on development of CL in this group, but values of 
P4 peak still to be higher in G2 than in G3, but lower in G2 
than that in G1 (Figure 1). 

 

Figure 1. Change in P4 level of cows in the experimental groups on different 

post-mating days. 

Several authors recommended that the main objective of 
GnRH or hCG administration is to improve the fertility of 
post-partum by increasing P4 concentration [62, 69, 54, 34]. 
The maintenance of pregnancy is due either to the maternal 
recognition of pregnancy and to the embryo capability of 
blocking luteolysis since day 16 post-AI [36]. This process 
occurs by the production of bovine trophoblastic protein-1 
(bTP-1), also called IFNτ [55]. This protein can avoid CL 
regression by inhibiting the development of oxytocin 
receptors on the endometrium [57], or by activating a 
prostaglandin inhibitor [72]. Impaired P4 secretion has been 
linked with a reduced capacity of the developing embryo to 

secrete IFNτ at threshold amounts necessary to prevent 
luteolysis [73]. 

The hormonal treatments to increase P4 early in pregnancy 
were proven successful in increasing PR in cattle [34]. In our 
study, P4 level elevated on day 9 in buffaloes treated with 
hCG on day 7, and in those treated with GnRH on day 12, 
but P4 concentrations in both treatment groups were 
significantly different to controls only on day 15. Despite 
many authors suggested that GnRH and hCG may stimulate 
increased P4 secretion from the existing CL [12, 47] 
explained inducing accessory CL formation through the 
administration of GnRH or hCG post-AI (day 4-7) leading to 
an increase in circulating P4 levels, the ultrasonographic 
examination cleared no accessory CL were found in 
treatment groups. Therefore, the hormonal treatment with 
GnRH or hCG may affect the average diameter of CL. [47] 
reported that plasma P4 concentration has been reported to 
increase significantly (p<0.05) in pregnant animals treated 
with GnRH and HCG on day 5th post-mating than the control 
pregnant animals on day 15 and 20. 

Although P4 peak was on day 18 post-mating in GnRH 
and control group, the injection of GnRH on day 12 post-
mating, higher P4 peak in GnRH than in control group was in 
association with increasing PR and reducing the incidence of 
embryonic mortality (EM) in GnRH compared with hCG. On 
the other hand, the earlier and lower P4 peak in hCG than in 
GnRH showed a less positive effect of hCG treatment on PR 
and EM. It is, therefore, possible that P4 was not elevated for 
a sufficient time in the period after AI to have a major effect 
on uterine function and embryo maternal interactions [11]. 

The present study indicated that P4 level pronouncedly 
increased in GnRH group in comparing with the control 
starting on day 15 post-mating and thereafter. In this respect, 
[6] concluded that administration of GnRH on day 23 
increased plasma P4 in lactating Nili-Ravi buffaloes. Similar 
to buffalo-cows treated with GnRH in our study, [46] showed 
that GnRH administered 12 days post insemination 
significantly increased serum P4 on day 18 post-insemination 
in dairy cattle. Also, administration of GnRH injection in 
cows at 11-13 day post-AI have been reported to cause 
ovulation of second follicular wave follicle, induce accessory 
CL formation, stimulate CL function, induce increase plasma 
P4, reduce estrogen production and have a positive effect on 
embryo survival and ultimately improving fertility responses 
[45]. 

In accordance with the present trend of increase in P4 level 
on day 9 compared with the control in hCG group, In 
buffaloes, [12] observed that P4 increased on day 10 after 
injection of 1.500 I. U. of hCG. They suggested that hCG can 
induce ovulation and formation of an accessory corpus 
luteum which leads to increased P4 sometime later. In bovine, 
hCG has been used with variable success to ovulate dominant 
follicle and accessory CL formation [32]. Injection of hCG 
increased plasma P4 by 5 ng/mL compared to saline injection. 
Treatment with hCG on the day the 5th day of oestrous 
synchronization has been reported to induce accessory CLs 
formation in 86.2% of cows, compared to 23.2% in controls 
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[62]. In cattle, hCG treatment on day 5 or 7 post-AI increased 
P4 level by enhancing secretion from the existing CL and 
induction of ovulation for accessory CL formation [29, 62]. 

3.3. Average CL Diameter on Different Post-mating Days 

Effect of treatment on average CL diameter on different 
post-mating days (Table 3) showed a slight increase in P4 
level in hCG than in other groups on day 9 post-mating, but 
the differences were not significant. This increase was in 
association with hCG injection on day 7 post-mating, and no 

treatment in GnRH and control groups 9 days post-mating. 
On day 15 and 18 post-mating, CL diameter was significantly 
(P<0.05) higher in GnRH and hCG than in control (Figure 2), 
which may indicate more impact of both hormonal treatments 
on CL diameter. It is worth noting that improving CL 
diameter was more efficient by GnRH than hCG, because 
GnRH increased CL diameter tin nearly similarity with hCG 
on day 18 post-mating within 6 days versus 11 days in hCG 
group. 

Table 3. The average diameter of corpus luteum in experimental groups on different post-mating days. 

Post-mating Day 
Experimental group 

G1 (GnRH) G2 (hCG) G3 (control 

9 5.528±0.448 6.042±0.420 5.128±0.245 
15 7.757±0.979a 8.342±0.515a 5.871±0.338b 
18 10.985±1.752a 10.6714±1.26a 6.614±0.376b 
CC*(r) 0.75397*** 0.40679NS 0.37190NS 

a and b: Means denoted within the same row with different superscripts are significantly different at P<0.05. * CC: Correlation coefficient between CL diameter 
and P4 level. NS: Not significant. ***Significant at P<0.001. 

 

 

Figure 2. Ultrasonographic image showing follicle (F) and CL with average diameter of 1.78, 1.38, and 0.66 cm in G1, G2, and G3 on day 18 post-mating, 

respectively. 

[35] Showed P4 level is related to the diameter of the CL 
that secretes P4 until it reaches its final size. The present 
study indicated an association between CL diameter and P4 
in each group on days 9, 15 and 18 post-mating days, but the 
significant correlation between them was recorded only in 
GnRH group. A significant correlation (r=0.89, p<0.001) was 
found between P4 level and total CL area [69]. Similarly 
administration of GnRH injection at 11-13 day post-AI has 
been reported to stimulate CL function, induce increase 
plasma P4, reduce estrogen production and have a positive 
effect on embryo survival and ultimately improving fertility 
responses [45]. Also, in cattle, hCG treatment on day 5 or 7 
post-AI increased P4 level by enhancing P4 secretion from 
the existing CL [29, 62]. Contrary, total and principle CL 
areas were significantly higher on days 20 and 23 in hCG-
treated cows compared to GnRH and control groups [10]. 
Also, the present finding is contrasted by the observation of 
an increase of CL area in hCG- treated cows compared with 
GnRH-treated cows with a strong positive and close 
correlation between the total luteal area and P4 level in 
GnRH group and previous studies [24]. 

3.4. Serum P4 Profile in Pregnant and Non-pregnant at 

Each Sampling Time Post-mating 

In cattle, pregnancy was diagnosed when P4 
concentrations in serum were above 1.6 ng/ml 24 days post-
mating [76]. In our study, pregnant animals were confirmed 
by the ultrasonographic examination (Figure 3) on day 27 
post-mating, and these cases were insured by P4 
concentration. 

Data illustrated in figure 4 showed that serum P4 level 
showed a marked increase by advancing post-mating day up 
to day 18 post-mating, but P4 concentration was higher in 
pregnant than in non-pregnant animals, regardless of 
treatment. Thereafter, P4 level increase in pregnant and 
decreased in non-pregnant up to 24 d post-mating but the 
significant differences between pregnant and non-pregnant 
animals started on day 9 post-mating. 

The concentration of serum P4 in pregnant buffaloes 
averaged ≥5 ng/ml versus <1 ng/ml in non-pregnant animals 
(Figure 4). Exposure to insufficient concentrations of P4 
during the growth of the ovulatory follicle is one of the 
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important factors that affect fertility in high producing 
animals [75]. Fertility reduction in cattle owing to 

insufficient maternal luteal function and the P4 dependent 
favorable uterine environment was reported by [5]. 

 

 

Figure 3. Ultrasonographic image showing pregnancy diagnosis in pregnant (fetus) and non-pregnant (empty uterus) buffaloes on day 27 post-mating. 

In accordance with the present results, [13] found higher 
P4 plasma levels in pregnant buffaloes than in buffaloes 
which showed embryonic mortality since day 10 after AI, 
whilst P4 in non-pregnant buffaloes was intermediate. 
Plasma P4 concentration significantly decreased only in non-
pregnant buffaloes between day 10 and 20. Pregnant 
buffaloes had also higher plasma P4 on day 20 than both 

non-pregnant buffaloes and those with embryonic mortality 
incidence. The same trend was observed by [14], who 
observed higher concentrations of P4 milk whey in pregnant 
buffaloes showed than both animals showing embryonic 
mortality and non-pregnant buffaloes on day 20 and day 25 
but only than non-pregnant buffaloes on day 10 post-mating. 

 

Figure 4. Progesterone (P4) concentration (ng/ml) in pregnant and non-pregnant buffalo cows. NS Not significant. * Significant difference at P<0.05. *** 

Significant difference at P<0.001. 

Concerning serum P4 concentration on different post-
mating days within each treatment results illustrated in figure 
5 cleared increasing P4 concentration in pregnant than in 
non-pregnant animals within each treatment. From 0 to 18-
day post-mating, P4 level showed a similar trend in pregnant 
or non-pregnant within each treatment, being the highest in 
pregnant of hCG, and the lowest in non-pregnants of the 

control group. However, the differences in P4 concentration 
between pregnant and non-pregnant within each treatment, 
and even between pregnants in each treatment were more 
obvious from 18 to 24-day post-mating. During this interval, 
P4 concentration was significantly (P<0.05) higher in 
pregnant than in non-pregnant within each treatment, being 
significantly (P<0.05) the highest in pregnant of GnRH 
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treatment, followed by hCG, and the lowest in control. 

 

Figure 5. Progesterone (P4) concentration (ng/ml) in pregnant and non-

pregnant of buffalo cows of the experimental groups. 

The observed highest P4 concentration in GnRH group 
indicated that ovulatory response to GnRH treatment causing 
a progressive increase in P4 concentrations during most post-
mating days. This is in agreement with [12], who observed an 
increase in why milk P4 level of buffaloes on days 15 and 20, 
while progesterone levels remained relatively constant for 
buffaloes that did not ovulate. 

In cattle, the differences in mean P4 concentrations on day  
12 to 24 post-mating in pregnant cows of the control group 
and GnRH treatment were non-significant [76]. In the present 
study, P4 concentration in pregnants was significantly 
(P<0.05) higher in GnRH than in the control group. This may 
indicate that the chances of pregnancy loss in animals with 
high circulating levels of progesterone are significantly 
reduced [75]. 

The underlying mechanism by which P4 modulates fertility 
likely involves a change in the pattern of LH release [19]. 
During pregnancy, the embryo produces a protein, interferon 
tau, which acts locally within the uterus to inhibit PGF2α 
secretion. This interferon tau protein is first detected in 
significant quantities in uterine flushes between days 14 - 16 
when embryos have begun elongation [56]. In cattle, 
interferon-tau extends the lifespan of the corpus luteum by 
suppressing estradiol receptor and oxytocin receptor genes [65] 
and by attenuating the endometrial secretion of PGF2α [23]. It 
has also been shown that interferon-tau reduces PGF2α 
secretion by bovine endometrial explants [22] and endometrial 
epithelial cells [16]. Therefore, it is believed that the prolonged 
release of GnRH induces LH surge of longer duration and 
thereby it subsequently uses to stimulate CL growth and 
function ultimately improving fertility responses [3]. 

4. Conclusion 

Early embryonic mortality was associated with reduced 

circulating concentrations of P4. The injection of 5 ml 
receptal (GnRH) on day 12 post-mating increased corpus 
luteum function, P4 production, pregnancy rate, and farmer 
economy of lactating Egyptian buffaloes, in comparing with 
the injection with hCG (1500 IU/animal) on day 7 post-
mating and those in the control group. Treatment with GnRH 
may reduce the early embryonic loss by increasing diameter 
of corpus luteum to increase P4 level in repeat breeder 
buffaloes during early post-mating period. 

5. Recommendations 

To reduce the embryonic loss during the early interval of 
pregnancy and increase pregnancy rate in buffaloes, 
reproductive problems of repeat breeding in buffaloes could be 
solve by hormonal treatment, especially with GnRH on day 12 
post-mating. From the economical point of view, this treatment 
can encourage buffalo breeders to increase their benefits. 

Further studies are required for improving reproductive 
efficiency of repeat breeder buffalos by using other protocols 
with different levels and types of hormones. 
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