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Accepted March 10, 2020 pregnancy rate of cyclic Murrah buffalo cows with induced estrus by administration of
prostaglandin F2a (PGF2qa) and timed artificial insemination (TAl) with frozen thawed
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Mco"esm"de"ce . semen. A total of 31 female buffaloes were selected for the study. The buffalos having
ohammad Harun-or-Rashid ) . L
E-mail: harunphd2016@gmail.com matured CL observed by ultrasonography were given one intra muscular injection of
cloprostenol 500 pg and TAlI was performed using frozen thawed semen of Indian
ORCID Murrah buffalo bull. Results showed that 90.32% (significantly, at p < 0.05) cows

https://orcid.org/0000-0003-2973-3585 explore the sign of heat after injection of PG and 67.85% (significantly, at p < 0.05)

cows were become pregnant out of 28 inseminated (TAI) cows. In the 28 inseminated
(TAI) cows, average number of smaller and larger size of follicles were non-significantly
(p > 0.05) higher at day 3 post PG injection, but the medium size of follicles was non-
significantly (p > 0.05) higher at PG injection. At day 3 post PG injection the diameter
of follicles was significantly (p < 0.05) higher, but the diameter of CL was significantly (p
< 0.01) lower compared at PG injection. At PG injection the diameter of largest follicle
was non-significantly differences (p > 0.05) in between pregnant and non-pregnant
cows. But at day 3 post PG injection it was significantly (p < 0.01) higher in pregnant
cows compared to non-pregnant cows. The number of small, medium, and large
follicles at PG injection and at day 3 post PG injection were non-significantly (p > 0.05)
difference in between pregnant and non-pregnant buffalo cows. Finally, it is concluded
that the CL was effectively regresses and induced the sign of heat in buffalo cows and
after Al the cows were become pregnant with significant rate. The study will help to the
veterinarian and researcher to know the efficacy of PG injection and Al for reproductive
efficiency in buffalo cows.
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INTRODUCTION

Buffaloes play an important role in livestock by produc-
ing meat and milk with containing low cholesterol and
high amount of fat. However, their productivity is inad-
equate with inherent problems of poor estrus expression
specially in low breeding season and prolonged inter-
calving interval which are the main obstacle of the repro-
ductive efficiency of female buffaloes (Drost et al., 1985;
Madan, 1988; Prakash, 2002). The buffalo farmers are
facing this reproductive problem mainly in summer sea-
son when environmental temperature is high and fertility
decreases intensely. In this period pregnancy rate also de-
creases because difficult to detect estrus and farmers do
not perform natural or artificial insemination (Al) services
to their buffalo cows in proper time. To overcome these
sorts of problem and to improve reproductive efficiency,
different estrus and ovulation synchronization protocol
have to be practice. In buffalo like cattle approaches for
estrus synchronization have utilized prostaglandin F2a
(PGF2a) alone or in combination with GnRH (De Renis
and Lopez-Gatius, 2007). These pharmaceutical agents
regress the corpus luteum (CL), regulate growth/regress
of follicle and ovulation following luteolysis with pros-
taglandin. The luteolytic effect of PGF20. in cattle was
described by several workers in the early 1970s. In dairy
cattle, several studies confirmed the capability of PGF2a
and its synthetic analogues like alfaprostol (Randel, 1988),
clorprostenol (Cooper and Rowson, 1975), fenprostalene
(Stotts et al., 1987) and luprostiol (Plata et al., 1990) to
initiate the regression of mature CL in the ovary, thus
provoking and synchronizing estrus of animals. Though
the estrus synchronization appeared in the world since 45
years (Baruselli et al., 2013) but there is still considerable
limitation. In cattle normally 2-4 follicular wave are pres-
ent during estrus cycle where only 20-30% primordial fol-
licles present compared as cattle and 2-3 follicular wave
and mostly 2 follicular waves are very common in buffalo
(Settergren, 1987; Ty et al., 1994; Baruselli et al., 2013).
For that reason the results of estrus synchronization in
buffaloes are expected to be low (Campanile et al., 2010).

In recent year ultrasound using as a powerful technique
for examination of reproductive organ in large animals
and mainly used for knowing cyclic status of animal, dif-
ferentiating between estrus and silent estrus, ovarian
pathological conditions like various types of ovarian cyst

(Farin et al., 1990) and tumours (Kahn and Ludlow, 1989),
early pregnancy diagnosis, fetal age and sex determina-
tion, fetal viability and assessing the uterus including its
content. To study of follicular dynamics in large animal
and development of several protocols to control ovarian
function for timed artificial insemination (TAI) ultrasound
has a vital role for improving reproduction of animals
(Adams et al., 2008). The current study has revealed that
ultrasonography is a key useful tool in buffaloes to study
luteal and follicular diameter in different days. In assess-
ing the status of ovarian structures e. g, follicle and CL
in cyclic and non-cyclic buffaloes, ultrasonography has
proved to be a valuable tool which helped the detecting
of estrus of the animals. For this purpose, transrectal ul-
trasonography was carried out in the buffaloes at a defi-
nite interval to assess the follicular and luteal status and
pregnancy condition of the animal.

MATERIALS AND METHODS

Study area and duration

The study was implemented in ICAR-Central Institute for
Research on Buffaloes, Hisar, Haryana, India. The study
was conducted from 19 December, 2018 to 30 March,
2019.

Selection of animals and data collection

The desired buffalo cows which were in normal estrus
cycle considered for the study. A total 31 female buffalo
cows were selected for the experiment to observe the
CL and follicular diameter in both ovaries by the ultra-
sound examination. Good uterine tone and good vaginal
discharge (GTGD) of the selected animals were also ob-
served.

Ultrasound machines and transducers

The ultrasonography was applied for the examination
of follicles and CL in both ovaries of selected animals by
the digital ultrasound machine (Model: 320A Justvision
TOSHIBA), equipped with B mode PVF738F microconvex
intraoperative 7MHZ probe for characteristics of follicles
and CL.

Ultrasonographic examination
At first animals were restrained properly without use
of any tranquilizing agents and then faecal material was
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removed from the rectum and ovaries were located. The
transducer was moved along the dorsal surface of the re-
productive tract and then it was moved laterally to exam-
ine the ovaries. Ovaries were scanned by visualizing the
structures in each ovary by sliding the transducer from
medial to the lateral aspect of the ovary. Total numbers
of small, medium and large size ovarian follicles at the
time of PG injection and after 3 days of PG injection were
recorded. Diameters of follicles divided in to three groups
such as <3 mm (small), =23-<10 mm (medium) and =10
mm (large) data were recorded at the time of PG injection
and after 3 days of PG injection. Diameter of CL in cyclic
buffaloes and pregnancy rate of buffaloes were recorded.
The measured largest follicle and diameter of CL symboli-
cally presented in Fig. 1 and Fig. 2.

Largest
follicle

Fig. 2. Image of CL.
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Recording of uterine tone and vaginal discharge
(UTGD)

Good uterine tone and good vaginal discharge (GTGD)
were recorded in the selected animals at the time of ultra-
sound examination before performing of artificial insem-
ination (AD). The data were recorded for further analysis.

Pregnancy diagnosis

Non-return rate and pregnancy diagnosis of the insemi-
nated buffalo cows were performed by ultrasound exami-
nation at Day 35 and data were noted for further analysis.
Fig. 3 represents the gravid fetus.

Implementation of the injection of PGF2a.

The buffalo cows having mature CL observed by US
were injected with PGF2a (cloprostenol 500 pg, Pragma-
Bharti Life Science, Pelhar Vasai Fata, Vasai East District-
Thane-401208) intramuscularly and after 72 hours when
animals were come heat, again ultrasound examination
was done to observe the regressing of CL and presence of
graffian follicle and data were noted. TAI (Timed Artificial
Insemination) were performed by the expert veterinar-
ian using frozen semen from CIRB Murrah buffalo bull in
presence of graffian follicle with good uterine tone and
good vaginal discharge (GTGD) of the buffalo cows. The
diameter of the CL and follicles were recorded for further
analysis in the present study. The presence of CL and fol-
licles size after regressing or at the time of Al was mea-
sured which presented in Table 1 and 2.

Fig. 3. Image of fetus.
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Table 1. Effect of PG injection on number of follicles in buffalo cows

Study groups on Number of follicles

the basis of size

Total number
At day 3 post

or animals of follicles At PG injection PG injection
n=28 <3 mm 10.89 £ 0.65' 12.43 1 0.65
>3-<10 mm 1.93+0.33" 1.54+0.25
>10 mm 0.75+0.09" 1.00£0.10

Values are Mean * SE. “*Non-significant within the row.

Table 2. Effect of PG injection on diameter of follicles and CL in
pregnant and non-pregnant buffalo cows

At day 3 post

At PG injection y p
Cyclic PG injection
Parameter

Pregnant Non-preg— Pregnant Non-preg-
cows nant cows cows

1165041 1164£054 1508036 11.87+0.44

nant cows

n=28 Diameter
of largest
follicle
(mm)
Diameterof 16.39+042"% 1638+029 281+129% 905£294
CL (mm)

Values are MeanzSE. *Significant at p < 0.05, **Significant at p < 0.01 and
"Non-significant within the row.

Analysis and interpretation of data

The chi square test was performed to determine the
level of significance in response rate of CL after injecting
PG as well as pregnancy rate after Al. The effect of PG at
PG injection and at day 3 post PG injection on different
follicular diameter groups in pregnant and non-pregnant
cows was analyzed by T test. Average number of different
follicular diameter groups, diameter of largest follicle and
CL at PG injection and at day 3 post PG injection were
analyzed by “ANOVA” using computerized SPSS 20 soft-
ware program. The level of significance was considered
when p < 0.05 (significant) and p < 0.01 (highly signifi-
cant).

RESULTS AND DISCUSSION

The effects of PG injection on CL to induce estrus and
pregnancy rate in buffalo cows is presented in Table 3.
Result illustrated that after injection of PGF2q, out of 31
buffalo cows 28 (90.32%) were significantly (p < 0.05) in-
duced and explore the sign of heat. Result also showed
that the pregnancy rate of induced cows were 67.85%

Table 3. Effects of PG injection on CL to induce estrus and pregnancy
rate in buffalo cows

Type of Efficacy Response rate  Non-response rate
hormone parameter (%) (%)
PGF2a. Effects on CL to 90.32° 9.67°
(Cloprostenol induce estrus
500 pg) (n=31)
Pregnancy rate 67.85° 32.14°
of buffalo cows
with induced

estrus (n = 28)

“*Values differ significantly (p < 0.05) within the row.

(19/28) through Al, which is significantly (p < 0.05) higher
than non-pregnancy rate. The PG method of estrous syn-
chronization has proven to be very successful in dairy
reproduction i.e. cattle and buffaloes (Odde 1990; Lamb
et al., 2000, 2004; Amaya-Montoya et al., 2007). It can
be done PGF2q alone or in combination with GnRH with
the use of Al technique for successful in breeding farms
for genetic improvement of animals. In buffalo proper
heat detection is the main obstacle for application of
Al at accurate time. By the use of ultrasound scanning,
easily identify the estrus and luteal condition of animals
which helps to perform Al and this techniques is efficient
in buffalo to implement this synchronization protocol
for increasing productivity. Twagiramungu et al. (1994)
observed that when PGF2a was administered after de-
termining the CL with ultrasonography, 60-70% animals
were detected in estrus within 4 days of post PG injection,
which is lower than the present study where 90.32% ani-
mals were detected in estrus within 3 days of post PG ad-
ministration. Baruselli et al. (2003) and Pursley et al. (1997)
reported that the pregnancy rate achieved in cows and
buffaloes were 30-50% through different synchronization
and TAI, and this result is inconsistence with the find-
ings of present study where pregnancy rate was 67.85%.
Administration of PGF2a or its synthetic analogues in dif-
ferent regimens to synchronize estrus in normal and sub
estrus buffalo cows and results showed that more than
80% animals showed the estrus 80% within five days of
administration of PGF2a (Situmorang and Siregar, 1998;
Awasthi et al., 1998; Chohan, 1998; Sahasrabudhe and
Pandit, 1999; El-Din Zain et al., 2001), which is dissimilar
with our present study. This variation might be due to
breed of the animal, season (breeding season favor the
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conception rate), nutritional management and hormonal
analogue.

The effect of PG injection on number of follicles in buf-
falo cows is presented in Table 1. Result illustrated that
average number of follicles in the groups of <3 mm (small),
>3-<10 mm (medium) and =10 mm (large) at PG injec-
tion were 10.89 *+ 0.65, 1.93 £ 0.33 and 0.75 = 0.09, and
at day 3 post PG injection were 12.43 + 0.65, 1.54 £ 0.25
and 1.00 £ 0.10, respectively. The average number of
smaller and larger size of follicles were non-significantly (p
> 0.05) higher at day 3 post PG injection, but the medium
size of follicles was non-significantly (p > 0.05) higher at
PG injection.

Effect of PG injection on diameter of follicles and CL in
cyclic buffalo cows is presented in Table 4. Result showed
that the diameter of follicles at PG injection and at day 3
post PG injection were 6.83 + 0.28 mm and 7.75 + 0.26
mm, respectively. The diameter of follicles was signifi-
cantly (p < 0.05) higher at day 3 post PG injection. Result
also showed that the diameter of CL at PG injection and
at day 3 post PG injection were 16.39 + 0.29 mm and
6.75 + 1.88 mm, respectively. The diameter of CL was
significantly (p < 0.01) lower at day 3 post PG injection. In
the present study in buffaloes having large CL in one of
the two ovaries and large follicle with a single injection
of PGF2a shows good result in starting of estrus after 72
hours administration of PGF2a. Only 3 buffalo cows out
of 31 did not respond to injection of single dose of PGF2q.
The number of 28 animals was showed very good respond
to the treatment of PGF2a and also they showed good
uterine tone and good discharge (GTGD). Estrus synchro-
nization programs improve reproductive efficiency by re-
ducing the length of breeding and calving interval and in-
creasing calf weaning weights. The Al technique can also
be used more efficiently in this type of protocol. Result in
this study illustrated that the receptive rate of PG on CL is
significantly (p < 0.01) higher due to PGF2q regress the CL

Table 4. Effect of PG injection on diameter of follicles and CL in
cyclic buffalo cows

Diameter of follicles (mm) Diameter of CL (mm)

Cyclic
S At At day 3 post At At day 3 post
PG injection PG injection PG injection PG injection
n=28 6.83+0.28* 7.75+0.26 16.39%0.29** 6.75%1.88

Values are Mean * SE. *Significant at p < 0.05 and **Significant at p < 0.01
within the row.
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during the responsive phase and a consequent decrease
in the levels of progesterone leading to the development
of follicles of the next wave which is responsible for the
increasing of estrogen level subsequently estrus (Galina
and Orihuela, 2007). The present study also shows that
the CL become decreases and growth of follicles increase
after applying the prostaglandin injection. Studies car-
ried out by Dhaliwal et al. (1988) and Kamonpatana et al.
(1987) revealed that PGF2q is effective in inducing estrus
and this report is more similar with the present studies.
The effect of PG injection on diameter of follicles and
CL in pregnant and non-pregnant buffalo cows is pre-
sented in Table 2. Result represented that the diameter of
largest follicle at PG injection in pregnant and non-preg-
nant cows were 11.65 + 0.41 mm and 11.64 + 0.54 mm,
respectively, which showed that non-significant differ-
ences (p > 0.05) in between pregnant and non-pregnant
cows. Similarly, at day 3 post PG injection the diameter of
largest follicle in pregnant and non-pregnant cows were
15.08 + 0.36 mm and 11.87 = 0.44 mm, respectively.
The diameter of largest follicle at day 3 post PG injection
was significantly (p < 0.01) higher in pregnant cows com-
pared to non-pregnant cows. In our present investigation,
the diameter of CL at PG injection in pregnant and non-
pregnant cows were 16.39 + 0.42 mm and 16.38 + 0.29
mm, respectively, which showed that non-significant (p >
0.05) varied in between pregnant and non-pregnant cows.
Result showed that the diameter of CL at day 3 post PG
injection in pregnant and non-pregnant cows were 2.81
+ 1.29 mm and 9.05 £ 2.94 mm, respectively. The di-
ameter of CL at day 3 post PG injection was significantly
(p < 0.05) lower in pregnant cows in comparison to non-
pregnant cows. Result illustrated that the diameter of
largest follicle was increased and the diameter of CL was
decreased in pregnant buffalo cows in response to PG

Table 5. Effect of PG injection on number of follicles in pregnant
and non-pregnant buffalo cows

At day 3 post

At PG injection
J PG injection

Study groups
on the basis of

size of follicles Pregnant Non-preg—  Pregnant Non-preg-

cows nant cows cows nant cows
<3mm 11.32£0.85"™ 1000£093 12.84+0.77" 1155+1.18
>3-10mm 189+044% 2004050  142+032% 178£040
210 mm 074+0.13% 077+0.15 1.11£011  077+0.22

Values are Mean # SE. "*Non-significant within the row.
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injection. According to the previous study (Savio et al.,
1988; Ginther et al., 1989) the dominant follicles reach a
maximum diameter of approximately 10-20 mm during
estrous cycles in cattle. Yilmaz et al. (2014) reported that
follicles at least 12 mm in diameter were more numerous
in follicular phase in water buffaloes. In our present study
the average diameter of largest follicle in pregnant ani-
mals at the time of estrus day is 15.083 + 0.36 mm which
is dissimilar with the findings of Presicce et al. (2005) and
they reported that the largest diameter of follicle in first
postpartum ovulation as 13.5 + 0.8 mm and 14.1 + 0.4
mm in primiparous and pluriparous buffaloes, respec-
tively. The variation of largest diameter of follicles with
the present study may be due to conduct the experiment
in peak breeding season and better management of the
animals. Singh et al. (2017) reported that the mean value
of CL diameter was significantly lowest on day 5 of the
estrus cycle of buffalo cows which indicating immaturity
of CL and highest value was recorded on day 14 indicat-
ing maturity of CL. In an earlier study, Barkawi et al. (2009)
reported that the maximum diameter of CL (15 + 0.04
mm) on 7th day of cycle in Egyptian buffaloes, which is
more or less similar with the present study.

The effect of PG injection on number of follicles in
pregnant and non-pregnant buffalo cows is presented
in Table 5. Result illustrated that the number of small
(<3mm), medium (=3-10 mm) and large (=10 mm) fol-
licles in pregnant vs non-pregnant buffalo cows at PG in-
jection were 11.32 + 0.85 vs 10.00 + 0.93, 1.89 + 0.44 vs
2.00 £ 0.50 and 0.74 + 0.13 vs 0.77 + 0.15, respectively,
which showed that non-significant (p > 0.05) difference in
between pregnant and non-pregnant buffalo cows. Result
also showed that the number of small (<3mm), medium
(=3-10 mm) and large (=10 mm) follicles in pregnant
vs non-pregnant buffalo cows at day 3 post PG injection
were 12.84 + 0.77 vs 11.55 + 1.18, 1.42 + 0.32vs 1.78 *
0.40 and 1.11 + 0.11 vs 0.77 % 0.22, respectively, which
illustrated that non-significant (p > 0.05) difference in be-
tween pregnant and non-pregnant buffalo cows.

CONCLUSION

Prostaglandin and its analogue have beneficial effects
for the induction of estrus or ovulation in buffalo cows
after accurate determining of CL with the help of ultra-
sound scanning, which technique is helpful for the field

veterinarians and researchers. Acceptable level of preg-
nancy rate can be achieved by this protocol and it would
be better to minimize the reproductive efficiency of buf-

falo cows.
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