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estrum smear observed in the present study may be due to a 
physiological response following mating to ward off 
possible infection as reported by Leigh et al. (2010).
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 The estrus synchronization is a hormonal regulation 
of estrous cycle at a time in a group of animals with timed 
artificial insemination (AI). It allows decrease in 
unproductive periods by controlling the postpartum 
subestrus or anestrus. Synchronization reduces the number 
of days spent visually appearing estrus, it also increases the 
accuracy of heat detection. Hormonal programs which 
eliminate the need for estrus detection and allow timed 
artificial insemination (TAI) are more attractive. For the 
proper time of AI at standing estrus at farmer’s door, the 
synchronization of ovulation with Ovsynch protocol can 

be very effective. Prostaglandin F  (PGF ) has so far been 2 2

the most frequently used hormone for estrus synchronization 

in cows (Patterson et al., 2003). PGF  controls life span of 2

the corpus luteum, but cannot alter the course of follicular 
waves. Estrus occurs due to changes at the developmental 
stage of preovulatory follicles during the post injection 

period of PGF  and the ensuing ovulation may take a 2

week. Therefore, due to the continuation of a need for 

estrus detection in PGF  applications, insemination time 2

cannot be controlled (Pursley et al., 1997). Ultimately, 
reproductive physiologists have developed methods that 
limit estrus observation where ovulation rather than estrus 
is synchronized (Pursley et al., 1995). The method that 
synchronizes ovulations is named briefly as “Ovsynch” 
(Pursley et al., 1995). The study was aimed to evaluate the 
efficacy of different methods of estrus synchronisation 
protocols in crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
postpartum were selected from dairy farm of the college. 
*Corresponding author: dr.sgdeshmukh@rediffmail.com

Cows were examined for health and palpated per rectum 
for ovarian activity before synchronization. In addition, 
animals with body condition score of 2.5-4.0 (Scale 0-5 
units; 1 = emaciated, 5 = obese) were included in the 
study. Pre synchronization medicinal treatment was 
given to the cows before synchronization. It includes 
Injection Ivermectin (Hitek), Injection Phosphorus 
(Urimine), and Chelated mineral mixture (Chelated 
Agrimin forte) orally @ 50gm daily for next 15 days. All 
the injections were administered intramuscularly except 
injection Ivermectin for deworming. Cows of group-I 
received Ovsynch protocol with administrating 10µg of 
GnRH analogue (Buserelin acetate) at any stage of estrus 
cycle (day 0) followed by 500µg Cloprostenol (PregOva, 
Virbac Animal Health India Pvt. Ltd.) (day 7) and second 

GnRH inj. 48 hrs after PGF  administration and fixed 2

time A.I. done at 18 to 20 hrs post second GnRH 
administration. Group-II cows (n=10) received two 

injections of PGF  (500µg Cloprostenol) 11 days apart 2

and fixed time A.I. was done at 24 to 48 hrs post second 

PGF  administration. Estrus detection and intensity of 2

oestrus was done by visual observation and per rectal 
examination. Statistical analysis was carried out by using 
Complete Randomized Design (CRD) using statistically 
Web Based Agricultural Statistics Software Package 
(WASP 2.0). 

RESULT AND DISCUSSION

Estrus response to treatment: The percent estrus 

response observed in first PGF , second PGF  and 2 2

ovsynch protocol were 80.00, 100 and 100 percent, 
respectively (Table 1).
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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significant difference in Ovsynch and double PGF  2

protocols. The result observed in present study for mean 
time required for onset of induced estrus are similar and in 
agreement with findings of Hirole et al. (2018) who 
recorded the time required for onset of induced estrus with 
Ovsynch protocol as 53.20±1.8 hrs. Similarly, 
Sathiamoorthy et al. (2007) reported time required for 
induced oestrus in non-descript cows as 56.40±8.40 hrs 
with Ovsynch protocol. The present findings of mean time 

interval for onset of induced estrus in double PGF  group 2

(Group-II) is in accordance with Sahatpure and Patil 
(2008) who recorded 54.40±2.60 and 55.58±3.28 hrs 
average time interval for onset of induced estrus in non-

descript and crossbreed cows with double dose of PGF  2

(Lutalyse 25 mg) injection at 11 days apart, respectively. 
Similarly, Ahlawat et al. (2015) reported 56.86±1.96 hrs 
mean time interval for onset of estrus with double dose of 

PGF  11 days apart.2

Duration of induced estrus with Ovsynch and double 

PGF  protocol in postpartum dairy cows: The mean 2

duration of estrus recorded in Ovsynch and double PGF  2

protocol were 22.80±0.44 and 23.80±0.55 hrs, 
respectively (Table 3). There was no significant difference 
between the mean duration of estrus between the 
synchronized groups.

 The present findings for mean duration of estrus in 
Ovsynch group (Group-I) are in accordance with 
Sathiamoorthy and Subramanian (2003), Ahmed et al. 
(2016) and Hirole et al. (2018) who reported 20.50±2.50, 
21.083±0.78, 21.2±0.58 and 21.80 ±0.80 hrs duration of 
estrus in cows, respectively. Similarly, Deshmukh et al. 
(2017) reported the duration of estrus observed as 
21.42±0.57, 22.25±0.54 and 21.84±0.65 hrs in Crushed 
Flaxseed, soybean supplementation and no fat 
supplementation crossbred cows, respectively, which is in 
accordance with the present findings. The present findings 

of mean duration of estrus in double PGF  group (Group-2

II) are in accordance with Hirole et al. (2018) who reported 
21.33±0.49 hrs in crossbred cows.

Table 3

Duration of induced estrus in Ovsynch and Double PGF2 

protocol

Sr. Groups No. of  No. of  cows Duration of Student
No.   cows  exhibited estrus (hrs)  ‘t’ test
  treated estrus   

1 Group-I 10 10 22.80±0.44 NS
 (Ovsynch) 

2 Group-II 10 10 23.80±0.55
 (Double
 PGF  )  2

 NS-non-significant

 From the present findings, it was observed that the 
efficiency in terms of estrus response was numerically lower 

with first PGF  injection as compared to second PGF   2 2

injection in Group – I, whereas, it recorded similar induced 
oestrus response with second PG injection of Group-I and 
Group–II cows. The present findings for the induced estrus 

response in double PGF  group (GI) after second PGF  2 2

injection is in accordance with Hirole et al. (2018). 
Similarly, Sahatpure and Patil (2008) reported 100% estrus 
response in crossbred cows. The present findings of 
Ovsynch group are in accordance with Bhoraniya et al. 
(2012), Ramkrishnan et al. (2012) and Deshmukh et al. 
(2017) who reported 100% oestrus response after Ovsynch 
treatment. The similar type of results were also obtained by 
researchers such as Velladurai et al. (2014), Dhami et al. 
(2015) and Ahmed et al. (2016), who have found the 100 
percent estrus response with Ovsynch protocol for 
synchronization. The lower induced estrus response was 
reported by Sathiamoorthy and Subramanian (2003) and 
Hirole et al. (2018) as 80, 83.33 in Gir cows and 83.33% in 
crossbred cows, respectively, which is not in accordance 
with the present findings of Ovsynch protocol.

Time required for onset of estrus: The average time 

required for onset of estrus after last PGF  injection 2

observed in Ovsynch and double PGF  protocol were 2

54.60±2.44 and 56.40±2.22 hrs, respectively (Table 2).

 From the present findings, it was observed that mean 
time interval for onset of induced estrus showed non-

Table 2

Mean time required for onset of induced estrus in Ovsynch 

and double PGF  protocol2

Sr.  Groups No. of  No. of  Average time Student
No. (n=10) cows cows required for  ‘t’ test
  treated exhibited onset of
   estrus estrus (hrs)  

1. Group-I 10 10 54.60±2.44 NS
 (Ovsynch)

2. Group-II 10 10 56.40±2.22 
 (Double 
 PG F  )2

NS- non-significant 

Table 1

Induced estrus response in different groups

Sr.  Groups  No. of cows No. of cows Percent
No   treated  responded  responded

1 Group-I First 10 08 80.00
 PGF2

2 Group-I Second 10 10 100.00
 PGF2

3. Group-II GPG 10 10 100.00
 protocol
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Intensity of estrus: The incidence of intense (40%), 
intermediate (40%) and weak (20%) intensity of estrus in 
ovsynch protocol and 50% intense, 30% intermediate and 
20% weak in double PG protocol was recorded in the 
present study (Table 4).

 The estrus intensity was higher in double PG 
protocol compared to Ovsynch protocol which might be 
due to the variation in large preovulatory follicle size. The 
present findings of per cent intensity of estrus in Ovsynch 
protocol are in accordance with the observations of 
Deshmukh et al. (2015) who recorded the incidence of 
intense, intermediate and weak estrus to be 40, 40 and 20 
per cent, respectively. Similarly, Bhoraniya et al. (2012) 
reported 50, 33.33, and 16.66 % intense, medium and weak 
type of intensity, respectively. The present findings of 
intensity of estrus in double PG protocol are similar and are 
partially in accordance with Makode (1990) who recorded 
intense, intermediate and weak estrus to be 37.5, 37.5 and 
25.0 %, respectively.

Conception rate: In present study, 10 animals were 
included in each treatment groups (n=10). The first service 
conception rate was observed as 50.00 and 40.00 percent, 
respectively in both GPG and double PG group (Table 5).

 From the present findings, it was observed that the 
number of animala pregnant at first service was higher in 

Ovsynch as compared to double PGF . This might be due 2

to the administration of the first GnRH injection of 
Ovsynch on day 5 and 10 of estrus cycle that may increase 
the probability of ovulating the dominant follicle of first 
follicular wave of estrus cycle, and improving synchrony 
of emergence of a new wave and synchronized ovulation 
rate to second GnRH injection of Ovsynch (Navanukraw 

et al., 2004). The present findings for first service 
conception rate in Ovsynch group (GI) are in accordance 
with Pursley et al. (1995), Ramkrishnan et al. (2012) in Gir 
cows, Dhami et al. (2015) in crossbreed anestrus cows and 
Ahmed et al. (2016) who reported 50, 51, 50, 50 and 50% 
first service conception rate, respectively.

 The present findings for first service conception rate 

in double PGF2 (GII) are in accordance with Anderson 
(1998) who reported 38.9% first service conception rate.

CONCLUSION

 The Ovsynch protocol induces better estrus 
response and first service conception rate in post partum 
crossbred cows. 
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Table 4

Per cent intensity of estrus in different groups

Group Intensity of Estrus (%)

 Intense Intermediate Weak
 (%) (%) (%)

Group-I Ovsynch 40 40 20
protocol

Group II Double PG 50 30 20
protocol

Table 5

Conception rate in different groups

Group No. of No. of No. of No. of
 cows cows animal cows
 treated responded inseminated pregnant 

Group-I Ovsynch 10 10 (100%) 10 05 (50%)
protocol

Group II Double 10 10 (100%) 10 04 (40%)
PG protocol
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
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Figure 1: Cyclic conditions for PCR profiling for detection of 
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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significant difference in Ovsynch and double PGF  2

protocols. The result observed in present study for mean 
time required for onset of induced estrus are similar and in 
agreement with findings of Hirole et al. (2018) who 
recorded the time required for onset of induced estrus with 
Ovsynch protocol as 53.20±1.8 hrs. Similarly, 
Sathiamoorthy et al. (2007) reported time required for 
induced oestrus in non-descript cows as 56.40±8.40 hrs 
with Ovsynch protocol. The present findings of mean time 

interval for onset of induced estrus in double PGF  group 2

(Group-II) is in accordance with Sahatpure and Patil 
(2008) who recorded 54.40±2.60 and 55.58±3.28 hrs 
average time interval for onset of induced estrus in non-

descript and crossbreed cows with double dose of PGF  2

(Lutalyse 25 mg) injection at 11 days apart, respectively. 
Similarly, Ahlawat et al. (2015) reported 56.86±1.96 hrs 
mean time interval for onset of estrus with double dose of 

PGF  11 days apart.2

Duration of induced estrus with Ovsynch and double 

PGF  protocol in postpartum dairy cows: The mean 2

duration of estrus recorded in Ovsynch and double PGF  2

protocol were 22.80±0.44 and 23.80±0.55 hrs, 
respectively (Table 3). There was no significant difference 
between the mean duration of estrus between the 
synchronized groups.

 The present findings for mean duration of estrus in 
Ovsynch group (Group-I) are in accordance with 
Sathiamoorthy and Subramanian (2003), Ahmed et al. 
(2016) and Hirole et al. (2018) who reported 20.50±2.50, 
21.083±0.78, 21.2±0.58 and 21.80 ±0.80 hrs duration of 
estrus in cows, respectively. Similarly, Deshmukh et al. 
(2017) reported the duration of estrus observed as 
21.42±0.57, 22.25±0.54 and 21.84±0.65 hrs in Crushed 
Flaxseed, soybean supplementation and no fat 
supplementation crossbred cows, respectively, which is in 
accordance with the present findings. The present findings 

of mean duration of estrus in double PGF  group (Group-2

II) are in accordance with Hirole et al. (2018) who reported 
21.33±0.49 hrs in crossbred cows.

Table 3

Duration of induced estrus in Ovsynch and Double PGF2 

protocol

Sr. Groups No. of  No. of  cows Duration of Student
No.   cows  exhibited estrus (hrs)  ‘t’ test
  treated estrus   

1 Group-I 10 10 22.80±0.44 NS
 (Ovsynch) 

2 Group-II 10 10 23.80±0.55
 (Double
 PGF  )  2

 NS-non-significant

 From the present findings, it was observed that the 
efficiency in terms of estrus response was numerically lower 

with first PGF  injection as compared to second PGF   2 2

injection in Group – I, whereas, it recorded similar induced 
oestrus response with second PG injection of Group-I and 
Group–II cows. The present findings for the induced estrus 

response in double PGF  group (GI) after second PGF  2 2

injection is in accordance with Hirole et al. (2018). 
Similarly, Sahatpure and Patil (2008) reported 100% estrus 
response in crossbred cows. The present findings of 
Ovsynch group are in accordance with Bhoraniya et al. 
(2012), Ramkrishnan et al. (2012) and Deshmukh et al. 
(2017) who reported 100% oestrus response after Ovsynch 
treatment. The similar type of results were also obtained by 
researchers such as Velladurai et al. (2014), Dhami et al. 
(2015) and Ahmed et al. (2016), who have found the 100 
percent estrus response with Ovsynch protocol for 
synchronization. The lower induced estrus response was 
reported by Sathiamoorthy and Subramanian (2003) and 
Hirole et al. (2018) as 80, 83.33 in Gir cows and 83.33% in 
crossbred cows, respectively, which is not in accordance 
with the present findings of Ovsynch protocol.

Time required for onset of estrus: The average time 

required for onset of estrus after last PGF  injection 2

observed in Ovsynch and double PGF  protocol were 2

54.60±2.44 and 56.40±2.22 hrs, respectively (Table 2).

 From the present findings, it was observed that mean 
time interval for onset of induced estrus showed non-

Table 2

Mean time required for onset of induced estrus in Ovsynch 

and double PGF  protocol2

Sr.  Groups No. of  No. of  Average time Student
No. (n=10) cows cows required for  ‘t’ test
  treated exhibited onset of
   estrus estrus (hrs)  

1. Group-I 10 10 54.60±2.44 NS
 (Ovsynch)

2. Group-II 10 10 56.40±2.22 
 (Double 
 PG F  )2

NS- non-significant 

Table 1

Induced estrus response in different groups

Sr.  Groups  No. of cows No. of cows Percent
No   treated  responded  responded

1 Group-I First 10 08 80.00
 PGF2

2 Group-I Second 10 10 100.00
 PGF2

3. Group-II GPG 10 10 100.00
 protocol

25

Intensity of estrus: The incidence of intense (40%), 
intermediate (40%) and weak (20%) intensity of estrus in 
ovsynch protocol and 50% intense, 30% intermediate and 
20% weak in double PG protocol was recorded in the 
present study (Table 4).

 The estrus intensity was higher in double PG 
protocol compared to Ovsynch protocol which might be 
due to the variation in large preovulatory follicle size. The 
present findings of per cent intensity of estrus in Ovsynch 
protocol are in accordance with the observations of 
Deshmukh et al. (2015) who recorded the incidence of 
intense, intermediate and weak estrus to be 40, 40 and 20 
per cent, respectively. Similarly, Bhoraniya et al. (2012) 
reported 50, 33.33, and 16.66 % intense, medium and weak 
type of intensity, respectively. The present findings of 
intensity of estrus in double PG protocol are similar and are 
partially in accordance with Makode (1990) who recorded 
intense, intermediate and weak estrus to be 37.5, 37.5 and 
25.0 %, respectively.

Conception rate: In present study, 10 animals were 
included in each treatment groups (n=10). The first service 
conception rate was observed as 50.00 and 40.00 percent, 
respectively in both GPG and double PG group (Table 5).

 From the present findings, it was observed that the 
number of animala pregnant at first service was higher in 

Ovsynch as compared to double PGF . This might be due 2

to the administration of the first GnRH injection of 
Ovsynch on day 5 and 10 of estrus cycle that may increase 
the probability of ovulating the dominant follicle of first 
follicular wave of estrus cycle, and improving synchrony 
of emergence of a new wave and synchronized ovulation 
rate to second GnRH injection of Ovsynch (Navanukraw 

et al., 2004). The present findings for first service 
conception rate in Ovsynch group (GI) are in accordance 
with Pursley et al. (1995), Ramkrishnan et al. (2012) in Gir 
cows, Dhami et al. (2015) in crossbreed anestrus cows and 
Ahmed et al. (2016) who reported 50, 51, 50, 50 and 50% 
first service conception rate, respectively.

 The present findings for first service conception rate 

in double PGF2 (GII) are in accordance with Anderson 
(1998) who reported 38.9% first service conception rate.

CONCLUSION

 The Ovsynch protocol induces better estrus 
response and first service conception rate in post partum 
crossbred cows. 
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Table 4

Per cent intensity of estrus in different groups

Group Intensity of Estrus (%)

 Intense Intermediate Weak
 (%) (%) (%)

Group-I Ovsynch 40 40 20
protocol

Group II Double PG 50 30 20
protocol

Table 5

Conception rate in different groups

Group No. of No. of No. of No. of
 cows cows animal cows
 treated responded inseminated pregnant 

Group-I Ovsynch 10 10 (100%) 10 05 (50%)
protocol

Group II Double 10 10 (100%) 10 04 (40%)
PG protocol
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 Among the various causes, oxidative stress is major 
contributing factor for poor fertility status of spermatozoa, 
which leads to buffalo infertility. Under aerobic 
conditions, spermatozoa also produce reactive oxygen 
species (ROS) viz., hydroxyl radical (OH), hydrogen 
peroxide (H O ) and superoxide anion (O -) during its 2 2 2

normal metabolic activity (Kadirve et al., 2014), which are 
continuously generated and effectively eliminated. 
However, there may be imbalance between its production 
and safe disposal leading to oxidative stress on 
spermatozoa. H O  is known to arrest motility and block 2 2

oxidative metabolism in sperm, decrease oocyte 
penetration ability of sperm and block sperm–egg fusion. 
In buffalo species, spermatozoa are more prone to 
oxidative damage because of high amount of poly 
unsaturated fatty acids (PUFA) compared to cattle leading 
to relatively higher freeze thaw associated damage, lower 
post thaw motility and conception rate (Nair et al., 2006). 
Seminal plasma is a powerful source of antioxidants such 
as super oxide dismutase (SOD), catalase (CAT) and 
glutathione peroxidase (GPx) that counteract the toxic 
effect of O - and H O . The SOD converts the O - to H O  2 2 2 2 2 2

then the CAT converts H O  into H O and O , eliminating 2 2 2 2

the potential ROS toxicity (El-Sisy et al., 2008). The 
concentrations of these antioxidative enzymes are differed 
amongst species both in seminal plasma and spermatozoa 
(Kadirve et al., 2014). Furthermore, concentration of these 
antioxidants is reduced during dilution and storage that 
*Corresponding author: ranjeetdr@gmail.com
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affect the semen quality (Bansal and Cheema, 2016). 
Considering the importance of antioxidants to reduce the  
oxidative stress, i ts association with physico-
morphological characters viz., motility percentage, 
viability, acrosome damage, plasma membrane integrity 
and DNA integrity was studied before and after 
preservation of good and poor quality Murrah buffalo 
semen.

MATERIALS AND METHODS

 The current research work was carried out over a 
period of six months from March 2017 to August 2017 at 
Frozen Semen Laboratories, Pune and Aurangabad (Grade 
‘A’) approved by Government of India. Freshly diluted 
first ejaculates (n=52) collected from 44 Murrah buffalo 
bulls (Age: 2 to 7 years; Body wt: 500 to 900 kg) were 
subjected to various macroscopic (volume, colour, 
consistency and density), microscopic (mass motility, total 
sperm count, live sperm percentage and abnormal sperm 
percentage), sperm function [Resazurine Reduction test 
(RRT), Hypo Osmotic Swelling Test, Percentage Intact 
Acrosome (PIA by Geimsa staining), DNA Integrity Test 
(Acridine Orange staining)] and antioxidative enzyme 
tests (Catalase, Superoxide dismutase and Glutathione 
peroxidase). On the basis of macroscopic and initial 
motility, 52 semen ejaculates were divided into three 
groups. Thirty four semen samples of good phenotypic 
quality were included in Group I (Good Phenotypic 
Quality Semen Samples, n=34). The same semen samples 
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ABSTRACT

 This paper describes the associations between physico-morphological characteristics and antioxidants in Murrah buffalo semen. Fresh 
diluted semen samples (n=52) from 44 Murrah bulls were subjected to various tests. Out of these (n=52), thirty four semen samples of good 
phenotypic quality were included in Group I (Good Phenotypic Quality Samples). The same good phenotypic quality semen samples were processed 
and maintained at -196 ºC. Those frozen samples in straws after thawing, were also subjected to various tests and included in Group II (Good 
Phenotypic Quality Frozen Thawed Samples). The remaining 18 semen samples subjected to various tests and not processed for freezing and 
preparation of straws were included in Group III (Poor Phenotypic Quality samples). There was significant difference in the motility percentage, live 
sperm percentage, acrosomal integrity, HOS in groups I & II and also between group I & III. Resazurine dye reduction assay showed significant 
difference in time required for reduction of the dye between group I and group III of buffalo bulls. The catalase activity in group I and group III was 

found to be 1.05 ± 0.02 and 0.92 ± 0.05. However, catalase activity was not detected in group II. There was significant (P0.01) reduction in SOD 

activity in group II (12.52 ± 0.22 U/109sperm) compared to group I (25.42 ± 0.79 U/109sperm). Similarly there was significant decrease in 
intracellular GPx in group II (5.58 ± 0.104 U/109sperm) compared to group I (9.79 ± 0.06 U/109sperm). The antioxidant enzymes had positive 
correlation with sperm motility, sperm livability, membrane integrity and acrosome integrity.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus synchronizathod that synchronizes 
ovulations is named briefly as “Ovsynch” (Pursley et al., 
1995). The study was aimed to evaluate the efficacy of 
different methods of estrus synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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