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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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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 
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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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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.
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of good phenotypic quality were further processed and 
maintained at ultra low temperature (-196 ºC). Those 
frozen semen samples in straws after thawing, were also 
subjected to microscopic, sperm function and antioxi 
dative enzyme tests and were included in Group II (Good 
Phenotypic Quality Frozen Thawed Semen Samples, 
n=34). The remaining 18 semen samples out of fifty two 
ejaculates, which were already subjected to all the above 
mentioned various tests, were included in Group III (Poor 
Phenotypic Quality Semen samples, n=18). These 18 
semen samples were not processed further for freezing and 
preparation of straws. Each parameter was analyzed using 
two replicates of each buffalo bull. The statistical analysis 
was done by using WASP 2 basic statistical analysis 
software maintained by ICAR GOA for analysis of 
descriptive statistics. Two sample t-test for analysis of 
Group I and III and paired t-test analysis of Group I and II, 
correlation analysis and linear regression analysis and 
Analysis of variance (ANOVA) was performed to examine 
differences between and within bulls. Student ‘t’ test was 
used to evaluate significant difference between fresh and 
frozen-thawed spermatozoa for various parameters.

RESULTS AND DISCUSSION

 There was significant (p0.01) reduction in sperm 

motility, live sperm percentage and intact acrosome after 
cryo-preservation and thawing in the present study (Table 
1). This might be due to increase in the production of ROS 
during cryopreservation which deteriorated the quality of 
semen (Fig. 1 and 2). Sperm motility percentage and intact 
acrosome percentage recorded in this study was slightly 
higher than the observation reported by Kadirve et al., 
(2014) in fresh and frozen thawed semen. Mean 
spermatozoa percentage responding to HOST in Fresh 
semen (76.52 ± 0.47) was significantly more than frozen 
thawed semen (61.52 ± 0.86) which indicated that quality 

is reduced after cryopreservation (Fig. 3 and 4).

 Mean DNA integrity percentage in Fresh semen was 
significantly more than frozen thawed semen (Table 1). 
This showed that semen quality was better before 

cryopreservation. There was significant (P0.01) reduction 

in SOD activity in frozen thawed semen (12.52 ± 0.22) 
compared to Fresh semen (25.42 ± 0.79). Similarly, there 
was significant decrease in intracellular GPx after freezing 
and thawing (5.58 ± 0.104) as compared to fresh semen 
(9.79 ± 0.06). These findings were in close agreement with 
those reported by Bilodeau et al. (2000) and Slaweta et al. 
(1988) in bulls. The reduction in the levels of SOD and GPx 
after cryopreservation may be due to altered membrane 
integrity and increased permeability as a result of 
membrane damage due to freezing thawing stress.

 The mean average volume of fresh semen did not 
differ significantly between Group I (4.46 ± 0.25 ml) and 
Group III (4.44 ± 0.59 ml) of Murrah buffalo bulls (Table 
2). Most of the fresh semen buffalo ejaculates were milky 
white in colour, thick in consistency with better density. 
Mean mass motility of semen recorded in Group I was 
higher than Group III (Table 2) which differed 

significantly at 1% level of significance (p0.01) between 

the two groups of Murrah buffalo bulls. Mean sperm 
concentration of fresh semen samples in Group I was 
numerically higher than Group III (Table 2) but 

Table 1

Seminal & Biochemical Parameters in Fresh and Frozen 
thawed Buffalo Semen

Sr.No. Parameters Group I Group II
  Fresh semen Frozen thawed
  (n=34) semen (n=34)

**1 Progressive Motility %  83.17 ± 0.98  56.17 ± 0.89
**2 Live Sperm % 86.87 ± 0.73  58.82 ± 0.88
**3 Acrosomal Integrity % (PIA) 95.92 ± 0.65  83.23 ± 0.78
**4 HOST %  76.52 ± 0.47  61.52 ± 0.86
**5 DNA Integrity % (n=6) 98.25 ± 0.30  91.75 ± 0.53
**6 SOD (U/109 sperm) 25.42 ± 0.79  12.52 ± 0.22
**7 GPx (U/109sperm)   9.79 ± 0.06  5.58 ± 0.104

Significance *(p 0.05); ** (p 0.01) within rows

Table 2

Seminal & Biochemical Parameters in Good Quality 
(Group-I) and Poor Quality fresh semen (Group III) 

(mean ± SE)

Sr.No. Parameters Group I Group III
  Good quality Poor quality
  Fresh semen fresh semen
  (n=34) (n=18)

1 Volume (ml) 4.46 ± 0.25 4.44 ± 0.59
**2 Mass activity  (0-5 scale) 3.58 ± 0.08  2.05 ± 0.09

3 Sperm Concentration 1351.02 ± 99.86 1183.11±162.91
 (106/ml)

**4 Initial Progressive 83.17 ± 0.98  60.94 ± 1.11
 Motility %

**5 Live Sperm % 86.87 ± 0.73  58.52 ± 1.12

6 Abnormal Sperm % 11.79 ± 0.28 13.28 ± 0.32
**7 HOST %  76.52 ± 0.47  64.77 ± 1.07
**8 RRT- Time in (min) 15.97 ± 0.38  19.38 ± 0.24
**9 Acrosomal Integrity  95.92 ± 0.65  89.44 ± 0.93
**10 DNA Integrity (n=6) 98.25 ± 0.30  92.58 ± 0.83

**11 CAT (U/109 sperm) 1.05 ± 0.02  0.92 ± 0.05
**12 SOD (U/109 sperm) 25.42 ± 0.79  20.53 ± 0.70

**13 GPx (U/109 sperm) 9.79 ± 0.06  8.91 ± 0.05

Significance *(p0.05); **(p0.01) within rows
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Table 3

Correlation coefficient (r) among different Seminal Parameters and Antioxidants enzymes in Buffalo Spermatozoa

Sr. No Parameters Group I (n=34) Group II (n=34) Group III (n=18)

1 Motility and CAT concentration 0.1729 - 0.4881

2 Motility and SOD concentration 0.4817 0.4389 0.7136

3 Motility and (GPx concentration 0.5144 0.917** 0.9643**

4 Live sperm percentage and CAT conc. 0.3146 - 0.5023

5 Live sperm percentage SOD concentration 0.5614 0.6325* 0.729

6 Live sperm percentage and GPx conc. 0.579 0.9** 0.9665**

7 Percent Intact Acrosome and CAT conc. 0.2719 - 0.4622

8 Percent Intact Acrosome and SOD conc. 0.5503 0.595 0.6544

9 Percent Intact Acrosome and GPx conc.   0.5387 0.8781 0.9616**

10 HOS positive sperm % and SOD conc. 0.3723 0.9001** 0.7088

11 HOS positive sperm % and GPx conc. 0.2653 - 0.9664**

*(p0.05), **(p0.01) differ significantly within columns;  (Correlation coefficient r: 0.7<|r|1 strong correlation, 0.4<|r|<0.7 

moderate correlation, 0.2<|r|<0.4 weak correlation and 0|r|<0.2 no correlation)

Fig. 1. Live & Dead Spermatozoa Fig. 2. Abnormal Spermatozoa

Complete Loss of Acrosomal CapSwollen Plasma Membranes and
Curled Tips of the Distal end of Tails of Sperms

Fig. 4. Hypo Osmotic Swelling Test  (HOST)

Loose Acrosomal Cap

Fig. 5. Acrosome Integrity of Spermatozoa

statistically there was no significant difference between 
two groups with respect to mean sperm concentration. 
Abnormal sperm count percentage of Group I and Group 

III differed significantly at 1% level of significance 

(P0.01). However, the abnormal sperm percentage 

recorded in Group I and III was under permissible limit of 
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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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of good phenotypic quality were further processed and 
maintained at ultra low temperature (-196 ºC). Those 
frozen semen samples in straws after thawing, were also 
subjected to microscopic, sperm function and antioxi 
dative enzyme tests and were included in Group II (Good 
Phenotypic Quality Frozen Thawed Semen Samples, 
n=34). The remaining 18 semen samples out of fifty two 
ejaculates, which were already subjected to all the above 
mentioned various tests, were included in Group III (Poor 
Phenotypic Quality Semen samples, n=18). These 18 
semen samples were not processed further for freezing and 
preparation of straws. Each parameter was analyzed using 
two replicates of each buffalo bull. The statistical analysis 
was done by using WASP 2 basic statistical analysis 
software maintained by ICAR GOA for analysis of 
descriptive statistics. Two sample t-test for analysis of 
Group I and III and paired t-test analysis of Group I and II, 
correlation analysis and linear regression analysis and 
Analysis of variance (ANOVA) was performed to examine 
differences between and within bulls. Student ‘t’ test was 
used to evaluate significant difference between fresh and 
frozen-thawed spermatozoa for various parameters.

RESULTS AND DISCUSSION

 There was significant (p0.01) reduction in sperm 

motility, live sperm percentage and intact acrosome after 
cryo-preservation and thawing in the present study (Table 
1). This might be due to increase in the production of ROS 
during cryopreservation which deteriorated the quality of 
semen (Fig. 1 and 2). Sperm motility percentage and intact 
acrosome percentage recorded in this study was slightly 
higher than the observation reported by Kadirve et al., 
(2014) in fresh and frozen thawed semen. Mean 
spermatozoa percentage responding to HOST in Fresh 
semen (76.52 ± 0.47) was significantly more than frozen 
thawed semen (61.52 ± 0.86) which indicated that quality 

is reduced after cryopreservation (Fig. 3 and 4).

 Mean DNA integrity percentage in Fresh semen was 
significantly more than frozen thawed semen (Table 1). 
This showed that semen quality was better before 

cryopreservation. There was significant (P0.01) reduction 

in SOD activity in frozen thawed semen (12.52 ± 0.22) 
compared to Fresh semen (25.42 ± 0.79). Similarly, there 
was significant decrease in intracellular GPx after freezing 
and thawing (5.58 ± 0.104) as compared to fresh semen 
(9.79 ± 0.06). These findings were in close agreement with 
those reported by Bilodeau et al. (2000) and Slaweta et al. 
(1988) in bulls. The reduction in the levels of SOD and GPx 
after cryopreservation may be due to altered membrane 
integrity and increased permeability as a result of 
membrane damage due to freezing thawing stress.

 The mean average volume of fresh semen did not 
differ significantly between Group I (4.46 ± 0.25 ml) and 
Group III (4.44 ± 0.59 ml) of Murrah buffalo bulls (Table 
2). Most of the fresh semen buffalo ejaculates were milky 
white in colour, thick in consistency with better density. 
Mean mass motility of semen recorded in Group I was 
higher than Group III (Table 2) which differed 

significantly at 1% level of significance (p0.01) between 

the two groups of Murrah buffalo bulls. Mean sperm 
concentration of fresh semen samples in Group I was 
numerically higher than Group III (Table 2) but 

Table 1

Seminal & Biochemical Parameters in Fresh and Frozen 
thawed Buffalo Semen

Sr.No. Parameters Group I Group II
  Fresh semen Frozen thawed
  (n=34) semen (n=34)

**1 Progressive Motility %  83.17 ± 0.98  56.17 ± 0.89
**2 Live Sperm % 86.87 ± 0.73  58.82 ± 0.88
**3 Acrosomal Integrity % (PIA) 95.92 ± 0.65  83.23 ± 0.78
**4 HOST %  76.52 ± 0.47  61.52 ± 0.86
**5 DNA Integrity % (n=6) 98.25 ± 0.30  91.75 ± 0.53
**6 SOD (U/109 sperm) 25.42 ± 0.79  12.52 ± 0.22
**7 GPx (U/109sperm)   9.79 ± 0.06  5.58 ± 0.104

Significance *(p 0.05); ** (p 0.01) within rows

Table 2

Seminal & Biochemical Parameters in Good Quality 
(Group-I) and Poor Quality fresh semen (Group III) 

(mean ± SE)

Sr.No. Parameters Group I Group III
  Good quality Poor quality
  Fresh semen fresh semen
  (n=34) (n=18)

1 Volume (ml) 4.46 ± 0.25 4.44 ± 0.59
**2 Mass activity  (0-5 scale) 3.58 ± 0.08  2.05 ± 0.09

3 Sperm Concentration 1351.02 ± 99.86 1183.11±162.91
 (106/ml)

**4 Initial Progressive 83.17 ± 0.98  60.94 ± 1.11
 Motility %

**5 Live Sperm % 86.87 ± 0.73  58.52 ± 1.12

6 Abnormal Sperm % 11.79 ± 0.28 13.28 ± 0.32
**7 HOST %  76.52 ± 0.47  64.77 ± 1.07
**8 RRT- Time in (min) 15.97 ± 0.38  19.38 ± 0.24
**9 Acrosomal Integrity  95.92 ± 0.65  89.44 ± 0.93
**10 DNA Integrity (n=6) 98.25 ± 0.30  92.58 ± 0.83

**11 CAT (U/109 sperm) 1.05 ± 0.02  0.92 ± 0.05
**12 SOD (U/109 sperm) 25.42 ± 0.79  20.53 ± 0.70

**13 GPx (U/109 sperm) 9.79 ± 0.06  8.91 ± 0.05

Significance *(p0.05); **(p0.01) within rows

29

Table 3

Correlation coefficient (r) among different Seminal Parameters and Antioxidants enzymes in Buffalo Spermatozoa

Sr. No Parameters Group I (n=34) Group II (n=34) Group III (n=18)

1 Motility and CAT concentration 0.1729 - 0.4881

2 Motility and SOD concentration 0.4817 0.4389 0.7136

3 Motility and (GPx concentration 0.5144 0.917** 0.9643**

4 Live sperm percentage and CAT conc. 0.3146 - 0.5023

5 Live sperm percentage SOD concentration 0.5614 0.6325* 0.729

6 Live sperm percentage and GPx conc. 0.579 0.9** 0.9665**

7 Percent Intact Acrosome and CAT conc. 0.2719 - 0.4622

8 Percent Intact Acrosome and SOD conc. 0.5503 0.595 0.6544

9 Percent Intact Acrosome and GPx conc.   0.5387 0.8781 0.9616**

10 HOS positive sperm % and SOD conc. 0.3723 0.9001** 0.7088

11 HOS positive sperm % and GPx conc. 0.2653 - 0.9664**

*(p0.05), **(p0.01) differ significantly within columns;  (Correlation coefficient r: 0.7<|r|1 strong correlation, 0.4<|r|<0.7 

moderate correlation, 0.2<|r|<0.4 weak correlation and 0|r|<0.2 no correlation)

Fig. 1. Live & Dead Spermatozoa Fig. 2. Abnormal Spermatozoa

Complete Loss of Acrosomal CapSwollen Plasma Membranes and
Curled Tips of the Distal end of Tails of Sperms

Fig. 4. Hypo Osmotic Swelling Test  (HOST)

Loose Acrosomal Cap

Fig. 5. Acrosome Integrity of Spermatozoa

statistically there was no significant difference between 
two groups with respect to mean sperm concentration. 
Abnormal sperm count percentage of Group I and Group 

III differed significantly at 1% level of significance 

(P0.01). However, the abnormal sperm percentage 

recorded in Group I and III was under permissible limit of 
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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. Histogram depicting frequency distribution of animal
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Research Article

 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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FERTILITY IN POSTPARTUM CROSSBRED DAIRY COWS
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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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trus 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 sync

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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abnormal sperm concentration in semen sample. There 
were less than 70 per cent of total motile sperms, less 
viable sperm per cent and less number of sperm with intact 
acrosome and plasma membrane (HOS positive) present in 
the semen samples which were grouped in poor quality 
prefreezed extended semen. Hence, the group III semen 
samples were rejected for further processing. Higher 
percentage of HOS positive sperm is indicative of better 
sperm plasma membrane integrity.

 Resazurine dye reduction assay showed significant 
difference in time required for reduction of the dye 
between good quality and poor quality semen groups of 
buffalo bulls. The mean total time taken for change in 
colour of semen samples from blue to white indicated good 
quality semen in group I. Intact acrosome percentage was 
significantly higher in the Group I than Group II and Group 
III (Table 2). Higher percentage of sperm with intact 
acrosome in Group I is indicative of good quality semen 
samples. The overall percentage of spermatozoa with 
intact DNA in fresh semen samples of Murrah buffalo bulls 
in Group I reduced significantly after freezing. Also, there 

was significant difference (p0.01) between two groups of 

fresh semen samples i.e. Group I and Group III (Table 2). 
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 frozen thawed semen of Group II.

 Antioxidant enzymes like GPx, SOD and Catalase 
of buffalo spermatozoa had significant positive correlation 
with sperm motility, sperm livability, membrane integrity 
and acrosome integrity in the present study. Similar 
findings were also reported by Nair et al., (2006). 
Antioxidants like SOD, CAT and GPx are responsible for 
suppression of ROS. The loss in activity of spermatozoa is 
due to acute damage caused by freeze-thaw process, 
resulting in loss of intracellular components.

 From the observations of the present study, it may be 
concluded that, reduction in the quality of semen after 
cryopreservation might be due to excessive stress on 

spermatozoa and reduction in the level of intracellular 
antioxidants. It is also necessary to  establish reference 
values for antioxidants so that these  antioxidants can be 
supplemented in extender to improve semen quality in 
male infertility.
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MATERIALS AND METHODS

 Present study was conducted on the tissue samples 
collected from 29 clinical cases of cattle and buffaloes 
bearing oral growths presented to Department of 
Veterinary Clinical Complex, Lala Lajpat Rai University 
of Veterinary and Animal Sciences, Hisar. The 
representative tissue samples were collected and fixed in 
10% buffered formalin.

 After proper fixation, tissues were processed for 
paraffin embedding technique. The paraffin embedded 
tissues were cut into 4µm thick sections using semi-
automatic microtome and sections were mounted on APES 
coated slides. Immunohistochemistry was carried out as 
per the method described by Sharma et al. (2015). For CK 
14, intra-cytoplasmic brick red or brown red staining was 
considered as positive; while, for p53, brick red colour in 
nuclei of neoplastic cells were taken as positive.

RESULTS AND DISCUSSION

 Immunopositive reactivity for CK 14 was observed 
i n  e p i t h e l i a l  t u m o u r s .  H o w e v e r,  n o  C K - 1 4 
immunoreactivity was noticed in mesenchymal tumours. 
Epithelial origin viz. ameloblastoma, fibropapilloma (Fig. 
2), fibromatous epulis with adenoma and hyperplasia of 
epithelial cells showed positive immunoreactivity for CK 
14 and negative immunoreactivity for myxoma, fibroma 
and chondroma of mesenchymal origin. These epithelial 
tumours revealed intra-cytoplasmic brick red or brown red 
immunoreactivity. These results support the fact that 
cytokeratins are considered as tumour markers of 
epithelial origin as during transformation of normal 
epithelial cells into neoplastic cells, cytokeratin patterns 

 Oral tumours in production animals are generally 
rare however, only sporadic occurrence is observed 
(Meuten, 2017). Oral tumours are observed as mass-like 
lesions causing serious problems in feeding and interfering 
with mastication in young cattle (Head et al., 2002). 
Histopathology is the gold standard test for diagnosis of 
tumours. However, immunohistochemistry (IHC) using 
tumour marker plays an important role in diagnosis of 
tumours, its origin and to ascertain the possible role of 
oncogenes in carcinogenesis (Tanno et al., 2006). 
Although, a considerable research work has been carried 
out on human tumours associated antigens; however, there 
is limited research work has been done in tumours of cattle 
and buffaloes. Cytokeratin (CK) is one of the most 
important tumour markers used for differentiation of 
epithelial tumours and belongs to the intermediate 
filament (IF) protein family. At present, more than 20 
different CKs have been identified, of which CKs 7, 8, 10, 
14, 18, 19 and 20 are the most abundant in simple 
epithelial cells (Barak et al., 2004). Expression of CK14 
and CK19 serve  as  indica tors  for  mal ignant 
transformation in oral carcinogenesis (Yoshida et al., 
2015). p53 is a tumour suppressor gene which prevents 
the growth of aberrant cells by cell cycle arrest, DNA 
repair or apoptosis. It is a significant marker of 
carcinogenesis and can be considered as an important 
marker for clinical evaluation, diagnosis and prognosis 
(Ghanghoria et al., 2015). Keeping above facts in view, 
present study was carried out with an aim to evaluate the 
immunohistochemical expression of CK 14 and p53 and its 
role in bovine oral tumours.

ABSTRACT

Oral tumours in production animals are generally rare, only sporadic occurrence is observed. These neoplasms cause potentially serious problems in 
feeding and mastication. The present study was conducted on the tumourous growths collected from 29 clinical cases of cattle and buffaloes bearing 
oral growths. Present study was carried out with an aim to evaluate the immunohistochemical expression of cytokeratin (CK) 14 and p53 in bovine 
oral tumours. Histologically, these were classified as epithelial tumours such as ameloblastoma (9), papilloma (1), adenoma (1); mesenchymal 
tumours such as fibroma (7), myxoma (3) and mixed type tumours (8). All epithelial tumours revealed intracytoplasmic expression of CK14; 
however, no immunoreactivity was noticed in mesenchymal tumours. None of the tumours showed immunohistochemical expression of p53. From 
the present findings, it is concluded that CK expression in epithelial tumours differentiated these from mesenchymal tumours. No expression of p53 
indicated that the p53 mutants may not play an important role in bovine oral tumours.

Keywords: Cytokeratin 14, Immunohistochemistry, Oral tumours, p53
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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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Research Article

 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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trus 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 sync

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

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE


