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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.
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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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 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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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 
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are usually maintained (Chu and Weiss, 2002).

 The intensity of cytoplasmic reactivity of CK14 was 
intense in tal l  columnar cel ls  while ret icular 
mesenchymal cells showed on immunoreactivity in 

ameloblastoma (Fig.1). These finding co-relate with 
Chavan et al. (2014) who revealed that ameloblastoma in 
eight year old bullock diagnosed histologically, was 
immunohistochemically positive for CK8, CK18 and 
vimentin. No immunoreactivity for CK14 in odontogenic 
myxoma is seen. These findings are in correspondence 
with WHO classification. Immunohistochemistry of 
odontogenic myxoma in present case were in accordance 
with that reported by earlier workers in odontogenic 
myxoma of the mandible in filly (Chandra et al., 1999) and 
dog (Barigye et al., 2011). Cytoplasmic immunostaining 
for CK 14 in epithelial cells of fibropapilloma was positive 
while fibrous tissue showed no immunoreactivity (Fig.2). 
Cytoplasmic immunoreactivity for CK 14 in hyperplastic 
epithelial cells of epulis and myoepithelial cells of glands 
in adenoma was found positive (Fig. 3). Cytokeratins (CK) 
are abundant in keratinized cells, particularly CK14 and 
CK19, which are expressed in stratified squamous 
epithelial cells (Yoshida et al., 2015).

 In the present study, no bovine oral tumour was 

Fig. 3. Photomicrograph showing cytoplasmic immunoreactivity for 
CK 14 in hyperplastic epithelial cells of epulis and myoepithelial 
cells of glands in adenoma. IHC × 100

Fig. 4. Photomicrograph of ameloblastoma showing no immunostaining 
for p53. IHC × 200

Fig. 1. Photomicrograph of ameloblastoma showing intense red 
coloured cytoplasmic immunostaining for CK 14 in epithelial 
cells and no immunoreactivity in mesenchymal cells. IHC × 100

Fig. 2. Photomicrograph showing cytoplasmic immunostaining for CK 
14 in epithelial cells of fibropapilloma. IHC × 200

found positive for p53 immunoreactivity (Fig. 4) may be 
because of all the bovine oral tumours were benign in 
nature and p53 immunoreactivity is more common in 
malignant tumour. p53 was found positive in ocular 
squamous cell carcinoma in cattle (Fig. 5) taken as positive 
control with the same anti p53 antibodies. It indicated that 
p53 mutants may not play role in the oncogenesis of bovine 
oral tumours. Similar finding was also observed by 
Sharma (2015) who did not find p53 activity in 
odontogenic myxoma and ameloblastoma in bovine; 
however, the immunohistochemical expression of p53 was 
reported in odontogenic myxoma in jaws of human beings 
(Iezzi et al., 2007). p53 over expression was frequent in 
bovine ocular squamous cell carcinoma and no correlation 
between the percentage of p53 stained nuclei and the degree 
of differentiation was observed (Carvalho et al., 2005).

 From the present study, it is concluded that 
cytokeratin expression in epithelial origin tumours 
differentiated these from mesenchymal tumours. No 
expression of p53 indicated that the p53 mutants may not 
play important role in bovine oral tumours.
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immunostaining in neoplastic cells of bovine ocular squamous 
cell carcinoma (Positive control). IHC × 200

33

39

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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are usually maintained (Chu and Weiss, 2002).

 The intensity of cytoplasmic reactivity of CK14 was 
intense in tal l  columnar cel ls  while ret icular 
mesenchymal cells showed on immunoreactivity in 

ameloblastoma (Fig.1). These finding co-relate with 
Chavan et al. (2014) who revealed that ameloblastoma in 
eight year old bullock diagnosed histologically, was 
immunohistochemically positive for CK8, CK18 and 
vimentin. No immunoreactivity for CK14 in odontogenic 
myxoma is seen. These findings are in correspondence 
with WHO classification. Immunohistochemistry of 
odontogenic myxoma in present case were in accordance 
with that reported by earlier workers in odontogenic 
myxoma of the mandible in filly (Chandra et al., 1999) and 
dog (Barigye et al., 2011). Cytoplasmic immunostaining 
for CK 14 in epithelial cells of fibropapilloma was positive 
while fibrous tissue showed no immunoreactivity (Fig.2). 
Cytoplasmic immunoreactivity for CK 14 in hyperplastic 
epithelial cells of epulis and myoepithelial cells of glands 
in adenoma was found positive (Fig. 3). Cytokeratins (CK) 
are abundant in keratinized cells, particularly CK14 and 
CK19, which are expressed in stratified squamous 
epithelial cells (Yoshida et al., 2015).

 In the present study, no bovine oral tumour was 

Fig. 3. Photomicrograph showing cytoplasmic immunoreactivity for 
CK 14 in hyperplastic epithelial cells of epulis and myoepithelial 
cells of glands in adenoma. IHC × 100

Fig. 4. Photomicrograph of ameloblastoma showing no immunostaining 
for p53. IHC × 200

Fig. 1. Photomicrograph of ameloblastoma showing intense red 
coloured cytoplasmic immunostaining for CK 14 in epithelial 
cells and no immunoreactivity in mesenchymal cells. IHC × 100

Fig. 2. Photomicrograph showing cytoplasmic immunostaining for CK 
14 in epithelial cells of fibropapilloma. IHC × 200

found positive for p53 immunoreactivity (Fig. 4) may be 
because of all the bovine oral tumours were benign in 
nature and p53 immunoreactivity is more common in 
malignant tumour. p53 was found positive in ocular 
squamous cell carcinoma in cattle (Fig. 5) taken as positive 
control with the same anti p53 antibodies. It indicated that 
p53 mutants may not play role in the oncogenesis of bovine 
oral tumours. Similar finding was also observed by 
Sharma (2015) who did not find p53 activity in 
odontogenic myxoma and ameloblastoma in bovine; 
however, the immunohistochemical expression of p53 was 
reported in odontogenic myxoma in jaws of human beings 
(Iezzi et al., 2007). p53 over expression was frequent in 
bovine ocular squamous cell carcinoma and no correlation 
between the percentage of p53 stained nuclei and the degree 
of differentiation was observed (Carvalho et al., 2005).

 From the present study, it is concluded that 
cytokeratin expression in epithelial origin tumours 
differentiated these from mesenchymal tumours. No 
expression of p53 indicated that the p53 mutants may not 
play important role in bovine oral tumours.
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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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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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