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ABSTRACT

It is a common perception among dairy farmers in Pakistan that oxytocin (OT) injection negatively effects on buffalo
reproduction parameters. Therefore, current study was conducted to investigate the outcomes of OT on numbers of Al
per conception, pregnancy rate, embryonic and fetal losses (EFL). For this purpose, Nili-Ravi buffaloes (n=23) were
randomly divided into three groups, G1; n=7 (control), G2; n=8 (low dose 10 i.u.) and G3; n=8 (high dose 30 i.u.). The
OT injection was given twice daily at morning and evening milking until 154 days post calving. At heat, Al was
performed. Ultrasonography and blood sampling were done on days 30, 45 and 60 post Al to monitor pregnancy and
progesterone, respectively. Results showed significant (P<0.05) increase of Al services per conception in G2 & G3 as
compared to G1. Furthermore, results revealed that chances of the animals to become pregnant were 0.227 and 0.094
times in low (G2) and high doses (G3) in comparison to control (G1), respectively, and was lower significantly (P<0.05).
Similarly, pregnancy rate was remained unaffected and was non-significant (P>0.05) on day 45 vs day 30. However, it
was significantly (P<0.05) lower on day 60 vs day 30. Overall, pregnancy rate was decreased (P<0.05) in oxytocin
treatments comparable to control. Parity and days in milk had no significant effect on pregnancy rate among treatments
(G1, G2 and G3), respectively. Moreover, EFL losses were non-significant (P>0.05) among treatments but losses trend
was more in G2 & G3 parallel to G1. Result also showed non-significant (P>0.05) decrease in P4 on days 30 and 45
while significant (P<0.05) on day 60 in G2 & G3 as compared to G1 among treatment groups. It may be concluded that
long term OT injections of both low and high doses cause significant losses in terms of increase in Al services per
conception and decrease pregnancy rate with higher EFL in Nili-Ravi buffaloes.
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INTRODUCTION low reproductive efficiency in buffalo thus lengthening

non-productive life. Generally, major reproductive

Buffalo is the key dairy animal of the Pakistan obstacles in buffaloes are lower pregnancy rate and

which is considered as vital source of income and poverty higher embryonic and fetal losses which are often

alleviation in the rural area of the country. At the same neglected at farm levels. All of these parameters, are not

time, this animal shows poor reproductive performance only reported to be effected in buffaloes but also in cattle

with an average 230 and 250 days service and dry and other farm animals which are considered as traits of

periods, respectively (Khan ef al., 2007). Unfortunately, economic importance (Yildiz and Erisir, 2006) for dairy
the poor managemental practices and scarcity of farmers.

information regarding reproductive physiology of Nili- There are various infectious and non-infectious

Ravi buffalo has put its reproductive and productive components which can modul.ate the pregnancy rate,

potential at inertia. However, there are some issues of ~ €mbryonic and fetal losses in cattle and buffaloes

serious nature to reproductive health of this animal which (Lobago, 2007; Rossi et al., 2008; ngyum et al.,, 2018).
lead to poor reproduction and fertility rates. These Qayum ez al., (2018) recently studied pregnancy rate,

includes: delay in puberty, increase in inter estrous embryonic and fetal losses during different breeding
interval, decrease in conception rates, and increase in scasons by using various breeding t001'5 and d.iscuss'e'd
embryonic losses, abortions and prolong calving interval possible reasons of low pregnancy rate in lactating Nili-
(Usmani et al, 2001; Qureshi and Ahmad, 2008; Ravi buffalo. Such lower rate of pregnancy is mostly
Warriach et al., 2012). These are the foremost causes of attributed and linked to disturbance in internal hormonal
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regulatory mechanisms that ultimately results in
embryonic losses (Yildiz and Erisir, 2006; Campanile and
Neglia, 2007). Due to hormonal imbalance, the follicular
steroidogenic activity is altered and may be suggested
that it mostly causes the lowering of fertility in buffalo
(Ali, 2015). In addition to hormonal changes,
environmental heat stress and type of housing provided to
the animal can also serve as effective source of
embryonic losses (Hansen, 2014; Dash ef al., 2016). An
earlier study shows that embryonic mortality was higher
between days 31 and 55 of gestation in dairy cattle (Forar
et al., 1996). These types of early losses are one of the
major reasons behind repeat breeding (Singh ef al., 2005)
but contributory factors remain unidentify in these dairy
animals. There are some studies that describe the
seasonal and environmental effects on pregnancy rate and
embryonic losses in buffaloes. These embryonic and fetal
losses are the leading reasons of pregnancy failure in
these animals during transition period when day length
increases (Rosso ef al., 2010; Campanile et al., 2016).
According to one study, embryonic losses have been
reported up to 20 % (days 21-45) in riverine buffaloes
and are higher when compared to cattle (Campanile et al.,
2005). Similarly, in another study, fetal losses have been
observed 8-13% (days 46-90) in buffaloes (Vecchio et
al., 2007). In spite of these reasons, some husbandry
practices (Fricke, 2002) are considered as contributory
factors of low pregnancy rates in buffaloes. Among these
practices, unnatural milking practice like regular use of
exogenous oxytocin in buffaloes for milk let down may
be one of the cause of repeated estrus, delayed ovulation,
poor pregnancy rates, embryonic and fetal losses (Ahmad
et al., 2000; Mustafa et al., 2008; Qureshi and Ahmad,
2008; Shahid et al., 2016). This is because its regular
exogenous administration may lead to elevate the level of
oxytocin in blood which is believed to be having
potential to initiate luteolytic activity (Lemaster et al.,
1999; Yildiz and Erisir, 2006), hence, can result into poor
pregnancy rates in term of CL regression and leads to
embryonic and fetal losses. This oxytocin may lead to
luteal regression by driving the release of prostaglandin
(PGF20) from the endometrium and inhibiting the
progesterone production (Fuchs et al., 1996; Balaguer,
1999; Lemaster et al., 1999).

The oxytocin is one of the major hormones
commonly used for milk let down and is considered to be
involved directly or indirectly with reproductive
performance of lactating animals. Mustafa et al., (2008)
have reported that about 23.33% of the buffaloes and
25% of the cattle show repeated estrus due to frequent
use of exogenous oxytocin. One study in the past showed
only 30% pregnancy rate in oxytocin injected mare
parallel to control which is 50% immediately after Al
(Rigby et al., 1999). According to another study, Yildiz
and Erisir, (2006) found that 37.5% embryos were lost
when oxytocin was injected after insemination in dairy

41

The J. Anim. Plant Sci. 30(1):2020

cows. Based on different surveys, it is hypothesized that
the uncontrollable use of oxytocin in buffaloes is
responsible for their poor production and reproduction
(Mustafa et al., 2008). There are some studies which
explain the adverse effect of oxytocin injection on
general health (Igbal ef al., 2013; Igbal ef al., 2015) while
others on reproductive health (Ahmad et al, 2000;
Mustafa et al, 2008) in lactating buffaloes, especially
Nili-Ravi buffaloes. These effects on reproductive health
efficiency are in terms of low pregnancy rate, embryonic
and fetal losses in buffaloes (Ahmad et al., 2000; Ahmad
and Aleem, 2006; Mustafa et al., 2008) and cows
(Lemaster et al., 1999; Yildiz and Erisir, 2006). Some
studies present that oxytocin infusion has no effect on
pregnancy in cows (Lafrance and Goff, 1985; Kubo et al.,
2018) but not well defined in buffaloes. In Pakistan
especially Punjab, oxytocin injection is indiscriminately
used at the time of milking for milk let down during
whole lactation in buffaloes when young calves died or
sold. Buffalo farmers regularly use this vary injection for
milk let down even after breeding although claiming poor
conception and pregnancy rates, embryonic and fetal
losses. Such misconceptions about harmful effects of
long term use of exogenous oxytocin on the reproductive
health of buffaloes are very common in the fields which
are often highlighted on electronic and print media.
According to literature available, no work has been
conducted so for to evaluate the effect of long term
administeration of exogenous oxytocin from calving to
heat till day 60 post Al to monitor the reproductive
performance in terms of pregnancy rate and embryonic
and fetal losses (EFL) in buffaloes. Therefore, this
experiment has been performed under the same
circumstances as dairy farmers usually do in field
condition where they use oxytocin injection for prolong
time in buffaloes for milk let down and often show
negative perception about its usage at subsequent
breeding. To verify or contradict this perception, current
study was planned and conducted with objectives to
investigate the long term effect of exogenous oxytocin
administration on numbers of services per conception,
pregnancy rate, embryonic and fetal losses (EFL) in Nili-
Ravi buffaloes.

MATERIALS AND METHODS

Selection and management of animals: The present
study was conducted during breeding season of buffaloes
(October to March) at Buffalo Research Institute (BRI),
Pattoki Kasur, Pakistan after approval from animal care
and ethics committee, University of Veterinary and
Animal Sciences Lahore, Pakistan. For this purpose, a
total of 23 lactating Nili-Ravi buffaloes (without any
peri-partum disorder) were randomly selected and
divided into three groups: G1, G2 and G3 where control-
saline (G1; n=7), low dose 10 i.u. (G2; n=8) and high
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dose 30 iu. (G3; n=8). At the start of experiment,
average body condition scores (BCS), age (years), weight
(kg) and parity in three treatments groups were same and
non-significant among each group (Table 1). Uniform
feeding and watering were provided to each animal in all
three groups. Routinely, each buffalo was provided 50 kg
green fodder with 5 kg wheat straw and 4 kg
concentrates. Crude protein (CP; %) analysis values for
green fodder, wheat straw and concentrates were 19%,
2.50% and 17%, respectively. Generally, total dry matter
intake of feed and fodder was 21% and requirement was
16% per kg approximately at the farm.

Experimental procedure: The oxytocin (OT) was
injected @ 10 i.u. and 30 iu. in G2 and G3 while Gl
with normal saline, respectively, twice daily i-e morning
and evening at the time of milking within one week of
calving till 154 days post calving. On natural estrus,
animals were breed twice through artificial insemination
(Al) at the interval of 24 hours by a single person and
numbers of services per conception received by each
animal in all oxytocin administered groups including
control were recorded. Ultrasonography was performed
to monitor pregnancy as well as embryonic and fetal
losses in all three groups of animals on days 30, 45 and
60 of post Al Blood samples (SmL) were collected on
days 30, 45 and 60 post Al at the time of pregnancy
diagnosis. Serum was separated from blood cells after
centrifugation at 3000 revolution per minute for three to
five minutes. Separated serum was placed at -20c in
freezer and then was transferred to RIA Laboratory,
Nuclear Institute for Agriculture and Biology (NIAB)
Faisalabad, Pakistan for progesterone (P4) analysis.
Corpus luteum (CL) status was assessed as an analogue
to progesterone analysis against their respective
pregnancy judgment days.

Statistical analysis: Binary logistic regression was used
to check the relationship of pregnancy status
(dichotomous variable) by considering the treatment and
number of days as independent variables. Following is
the equation of logistic multiple variables regression
model

Model:

Y=a+ BT, + B,1,, + Dy, + B,D,, + BsPs, + BM g, + p,
Where, Y=
T

i =

T,

2i =

Dsi = | if the day is 45, = 0, if the day is 30,

, if the pregnant, = 0, if not pregnant,
1, if the dose is low, = 0, if the dose is control,
1, if the dose is high, = 0, if the dose is control,
D, - 1,

if the day is 60, = 0, if the day is 30, B = parity,

6 = days in milk
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Association between embryonic and fetal losses
among treatment groups was assessed by utilizing the
Fisher Exact Test. One way Analysis of Variance
(ANOVA) was used to determine the differences among
treatment groups for numbers of Al services per
conception and progesterone concentration by using the
SPSS 20 software. Before using ANOVA, normality was
checked through Shapiro Wilk Test. In case of non-
normal data, Fractional Rank Transformation was applied
to fulfill the condition for ANOVA. The Duncan Multiple
Range (DMR) test by Duncan (1955) was further applied
to test the significance between means of different
treatment groups. The P<0.05 was considered significant
for all analysis.

RESULTS

In the present study, results showed significant
(P<0.05) increase of numbers of Al services per
conception in oxytocin treated groups; G2 & G3 as
compared to control group Gl (Fig. 1). The results of
treatments effects were reflected in the form of odd ratios
(Table 2). From the results, the odd ratio of low dose
versus control showed that there were only 0.227 times
(95% CI=0.058-0.892) chances of buffaloes being
pregnant in low dose as compare to control. This
indicated that pregnancy rate was decreased significantly
(P<0.05) in low dose (G2) as compared to control (G1).
Moreover, results showed that the performance of high
dose in comparison to control was 0.094 times only (95%
CI=0.020-0.451). This depicted that chances of buffaloes
to become pregnant because of high dose (G3) was
significantly (P<0.05) low as compared to control (G1).
Moreover, from the result, it was revealed that pregnancy
was decreased significantly (P<0.05) in both injected
doses of oxytocin (high and low) as compared to control.
Similarly, the results of odd ratio explained 0.310 time
(95%, CI=0.077-1.245) chances of the buffaloes to
become pregnant on day 45 vs day 30 of post Al, and was
non-significant (P>0.05). Whereas, on day 60 vs day 30
of post Al, there was only 0.175 times (95%, CI=0.039-
0.780) chances of the buffaloes being pregnant. Hence,
result displayed that pregnancy was significantly
(P<0.05) lower on day 60 parallel to day 30 of post Al
Further results revealed that parity and days in milk had
non-significant (P>0.05) association with pregnancy rate
among three treatment groups (G1, G2 and G3).
Approximately, 71.4 % animals got pregnant while
remaining 28.6% remained non pregnant on day 30 of
post Al in control group (G1). The ratio of pregnancy in
low dose (G2) and high dose (G3) treatment groups were
50% and 37.5 %, respectively. Apparently, the control
group (G1) animals had 40 % more ratio to get pregnant
as compared to the injected groups (G2 & G3). Similarly,
on day 45 of post Al, 57.1% of the animals had
pregnancy in Gl, 25% in G2 and 12.5% in G3,
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respectively. On day 60, 57.1% and 12.5% of the animals
in control and low dose groups were pregnant,
respectively (Fig. 2). However, none of the animal got
pregnant who received the high dose of oxytocin
treatment. It was also noted that only one animal was
pregnant who received the low dose despite the fact that
other 80 percent belonged to control group. From the
results and observation, it was found very clear that
overall 57.1% animals remained pregnant in control
group (G1) while in both oxytocin injected groups (G2 &
G3), it was only 6.2%. Non pregnant ratio was 42.9% and
93.8% in control (G1) and overall oxytocin treated
groups (G2 & G3), respectively (Fig. 3).

In present result, it was seen that there was no
significant (P>0.05) relationship found between treatment
groups (G1l, G2 & G3) and any interval of pregnancy.
Animals who received low dose and high dose showed
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50% and 66.7% more embryonic losses on day 45 (Fig.
4). Whereas, only 20% animals under saline treatment
were gone to embryonic losses state, which was less than
twice and thrice approximately with respect to low dose
and high dose. There was no fetal loss observed in
control group (G1), but in low dose injected group (G2)
fetal loss increased to 50% and in high dose group (G3),
it was much more observed up to 100% (Fig. 5). There
was 20% overall loss observed in control (G1), while
85.7% fetal loss was observed collectively in injected
groups (G2 & G3). Result of current study unveiled that
treatments effect on progesterone concentration remained
identical (P>0.05) on days; 30 and 45. However, it was
seen that progesterone concentration was significantly
(P<0.05) drop in G2 and G3 as compared to G1 on day
60 of post Al (Fig. 6).

Table 1. Days in milk, body condition score (BCS), body weight (kg), age (days) and parity of Nili-Ravi buffaloes

at the start of experiment (Mean+SE)

Parameters Treatment groups P value
Control (saline) Low dose (10 i.u.) High dose (30 i.u.)
(n=7) (n=8) (n=8)

Days in milk 6.85+1.43 6.87+1.87 5.00+1.51 0.649
BCS 3.28+0.18 3.00+0.18 2.87+0.22 0.373
Body weight (Kg)* 513.00+20.26 534.87+£19.37 526.87+34.01 0.840
Age (year) 5.71£0.63 6.31+0.45 6.18+0.53 0.722
Parity 2.1440.55 2.37+0.42 2.50+0.42 0.863

*kilogram, n: number of observation,
CON = control group, without oxytocin administration

LOW = 10 i.u. oxytocin intramuscularly morning evening for 154 days postpartum
HIGH = 30 i.u. oxytocin intramuscularly morning evening for 154 days postpartum

Table 2. Summary of multivariable logistic regression model for pregnancy rate, parity and days in milk in
different treatment groups in Nili-Ravi buffaloes

Variables Coefficient Odds ratio 95% CI P value
(B) EXP(B) OR
Pregnancy rate in low dose (G2) vs control (G1) -1.484 0.227 0.058-0.892 0.034
Pregnancy rate in high dose (G3) vs control (G1) -2.361 0.094 0.020-0.451 0.003
Pregnancy rate at day 45 vs day 30 post insemination -1.172 0.310 0.077-1.245 0.099
Pregnancy rate at day 60 vs day 30 post insemination -1.745 0.175 0.039-0.780 0.022
Parity -0.475 0.622 0.353-1.095 0.100
Days in milk at the start of experiment -0.054 0.947 0.812-1.105 0.489

CI= Confidence interval, significant at P<0.05
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Fig.1. Lower case different superscripts denote the significance (P<0.05) among treatments for numbers of Al
services per conception in Nili-Ravi buffaloes
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DISCUSSION

The aim of this study was to understand whether
a long term use of exogenous oxytocin could influence
the number of Al services per conception, pregnancy rate,
embryonic and fetal losses in lactating Nili- Ravi
buffaloes. For this purpose, the animals were
administered with oxytocin injection twice daily within
one week of post calving for 154 days. The result of
present study revealed that numbers of Al services per
conception received by oxytocin treated groups (G2 and
G3) were more (P<0.05) as compared to control (Gl).
These findings are contrary to the one study in dairy cows
(Barret et al., 2009) where single time oxytocin or
carbectocin administration had no effect on insemination
per pregnancy in normally calved animals. Earlier no
study was conducted in Dbuffaloes to indicate
consequences of regular use of oxytocin injection on
numbers of services per conception provided at
subsequent heat till day 60 of post Al. This is the first to
report the outcomes of long term usage of exogenous
oxytocin administration on numbers of Al services per
conception provided to each animal for conception in
treatments groups in Nili-Ravi buffaloes.

As far as pregnancy rate, results of odd ratio
depicted that pregnancy rate was significantly (P<0.05)
affected by low dose and high dose in comparison to
control and was significantly (P<0.05) lower in two
oxytocin treatment groups (G2 and G3) on day 60 versus
control group (G1), whereas, non-significant differences
(P>0.05) was seen on day 30 and 45 of post Al among
three treatments. These results are in accordance with
previous reports of different researchers in buffaloes
(Ahmad et al, 2000; Mustafa et al., 2008) and cows
(Lemaster ef al., 1999; Ahmad et al., 2000; Yildiz and
Erisir, 2006; Mustafa et al., 2008) but opposite to the
findings of Barret ef al., (2009) and Kubo et al., (2018) in
dairy cows where they used oxytocin injections on days:
12, 14 & 16 of post Al, and no effect was seen on early
pregnancy. Similar type of result was also reported in
dairy cows (Giimen et al, 2011) where conception rate
was decreased following oxytocin injection at
insemination but opposite outcomes in repeat breeder
cattle (Matho et al., 2008). The difference in the results
of pregnancy rates in various reported studies and current
study is due to different treatment duration, dosages,
route of administration and species variances. In some
other studies, it had been reported that exogenous
oxytocin administered cows were at higher risk in terms
of lower conception rates, pregnancy losses and reduced
conception or pregnancy rates (Lemaster et al, 1999;
Yildiz and Erisir, 2006; Giimen et al., 2011). This
decrease in the pregnancy rates were considered due to
negative impact of oxytocin injection on uterus which
stimulated stronger contraction as reported in one invitro
study in cow when exogenous oxytocin is injected either
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in normal or puerperal uterus (Heppelmann et al., 2018).
Similarly, it may have negative effect on corpus luteum
(CL) resulting into low progesterone concentration in
oxytocin treated groups (G2 & G3) as compared to
control group (G1) which ultimately led to reduce
pregnancy rates. This diminution in the CL size was
analogous to decrease in P4 concentration and may be
apparently due to indirect exogenous oxytocin stimulated
release of PGF2o from uterus through utero-ovarian
artery which influences the regression of CL and in turn
causes the decline in P4 in G2 and G3 as compared to
G1. Therefore, it is suggested that there may be a chance
to stimulate and enhance the activation of oxytocin
receptors on CL following persistent exogenous
administration of supraphysiological dosages > 10 i.u. of
oxytocin. Perhaps, it may cause the release of PGF2a
from uterus even at the time of gamma interferon (bTP-1)
release during pregnancy in buffalo similar as in ewe
(Burgess et al, 1990). Moreover, there may be also
synergistic effect of exogenous oxytocin administration
on CL lysis (positive feedback loop of PGF2a and luteal
OT) which triggers autocrine or paracrine release of
endogenous oxytocin release resulting into more oxytocin
receptors activation which indirectly stimulates PGF2a
release from endometrium (Flint et al., 1990; Balaguer,
1999) consequently demises of CL. This leads to
ultimately falling in P4 concentration as reported in
numerous studies in cattle (Armstrong and Hansel, 1959;
Harms and Malven, 1969; Milvae and Hansel, 1980 and
Tan et al., 1982) and in another study in goats (Cooke
and Knifton, 1981). However, these results are dissimilar
to the findings of many researchers in cattle (Lafrance
and Goff, 1985; Gilbert et al., 1989 and Kubo et al,
2018) and in ewes (Flint and Sheldrick, 1985) where they
indicated that no change in PGF2M, hence, CL life span
increased and no decline found in progesterone
concentration subsequently continuous infusion of
oxytocin during estrous cycle and early pregnancy.

In present study, it was seen that there was non-
significant (P>0.05) embryonic and fetal losses among
the treatments. However, there was increase trend
towards considerable embryonic as well as fetal losses in
oxytocin treated groups as compared to control group.
These results are partially similar with earlier studies
conducted in dairy buffaloes (Ahmad et al., 2000;
Mustafa et al., 2008) and cows (Lemaster et al., 1999;
Ahmad et al., 2000; Yildiz and Erisir, 2006; Mustafa et
al., 2008). This decrease in embryonic and fetal losses
might be suggested due to activation of luteal oxytocin-
endometrial PGF2a feedback loop by triggering the
release of uterine PGF2a. As a result, it causes the
regression of CL following exogenous oxytocin
administration (Lemaster et al., 1999).

In the existing study, P4 concentration on days;
30 and 45 of post Al was insignificant (P>0.05) among
all treatment groups (Gl, G2 and G3) but was
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significantly different (P<0.05) between oxytocin injected
groups (G2 and G3) and control group (G1) on day 60 of
post Al. These results of P4 at days; 30 and 45 in
oxytocin treated groups are partially in agreement with
the study done in Heifers (Lafrance and Goff, 1985)
which unveiled that no significant effect on PGF2a after
oxytocin infusion, hence no change exhibited in P4
concentration in pregnant heifer between days 17-19 but
at the same time P4 decreased in cyclic heifers following
oxytocin injection (Lafrance and Goff, 1989). This
deviation in the results from the other studies may be due
to differences in dosages, time duration, breed, specie and
environmental differences. Furthermore, these (P4)
results after day 45 post Al are also in line with other
studies which revealed that P4 concentration decreased in
successive oxytocin injections in pregnant COws
(Donaldson et al., 1970; Milave and Hansel, 1980; Fuchs
et al, 1996; Lemaster et al., 1999; Yildiz and Erisir,
2006) and also in ewes (Wathes et al.,, 1991) where CL
development prevented and low pregnancy rate achieved
after oxytocin injection. Similarly, Tan et al., (1982) also
reported inhibition of progesterone secretion from bovine
pregnancy CL when cultured in vitro with exogenous
oxytocin but contrary to the studies conducted by some
researchers in non-pregnant cattle (Gilbert et al., 1989)
where P4 concentration remained unchanged following
oxytocin infusion. This is the first study to be reported in
buffaloes. Furthermore, it is suggested to investigate the
exogenous  oxytocin  interaction, GnRH  and
gonadotropins at pituitary and ovarian level in pregnant
animals. Mechanism of action and their pathway
information provides strong basis to rule out the reasons
behind lower pregnancy rate and higher EFL losses in
long term oxytocin administered pregnant animals.
Secondly monitoring of myometrial activity and blood
flow through Colour Doppler ultrasonography also
provides additional information regarding reproductive
failure in serviced buffaloes following prolong exogenous
oxytocin administration. Moreover, estradiol monitoring
also provides useful information regarding oxytocin
influence on pregnancy failure in long term administered
pregnant lactating buffaloes. In addition, long term
exogenous oxytocin administered may be studied to
investigate pregnancy failure rate in heifers along with
evaluation of oxytocin receptors in pregnant animals in
future studies.

Conclusion: It may be concluded that long term OT
injections of both low and high doses cause significant
losses in terms of increase Al services per conception and
decrease pregnancy rate with higher embryonic and fetal
losses in Nili-Ravi buffaloes
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