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Introduction 
 

Bovine papillomatosis has been documented in 

cattle (Bos taurus) in Europe, America, Asia and 

Oceania (Freitas et al., 2004). In India bovine 

papilloma cases has been reported by a number of 

workers. At present there is no effective vaccination 

available to prevent this ailment.  

 

The papilloma viruses that infect animals are 

severely under represented. Non-human vertebrate 

genotype diversity is still significantly less well-

documented than HPV genotype diversity. One of 

the primary tactics for viral control is the accurate 

detection of the genotype involved in an infected 

case. This study was intended to identify and 

characterize BPV types circulating in Maharashtra's 

Pune and Satara districts.  

 

Materials and Methods 

 

Ethical approval  

 

All samples were collected as per standard sample 

collection procedure. This type of study does not 

require any ethical approval.  
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Bovine papillomatosis (BP) is a contagious, chronic proliferative disease characterized by warts 

or papillomas. Different genotypes of BPV have been implicated in various parts of the world. 

The majority of animal cutaneous warts were found to be caused by both BPV-1 and BPV-2 

types, as well as co-infection or mixed infection of these two genotypes. This study was 

concentrated on identifying BPV1 and BPV 2 viral types as disease etiologies. The prevalence 

of the BPV1 genotype was investigated using PCR to target the L1 gene (301bp). The wart 

tissue was found to be 100% positive for the BPV-1 genotype but negative for the BPV-2 

genotype. The BPV 1 genotype was found to have the greatest impact on the young age group 

of female cattle of the HF cross breed. Histopathology was performed on ten typical wart 

tissues. Six papillomas and four fibropapillomas were discovered microscopically in tissue 

sections. 
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Sampling  

 

For this study, twenty wart tissue samples were 

collected from cattle and buffalo of varying ages. 

The sample collection area includes villages in the 

Maharashtra districts of Satara and Pune. The 

samples were collected in sterile containers and 

transferred with ice packs to the laboratory, where 

they were maintained at - 20°C until further 

processing. 

 

Extraction of viral DNA 

 

HiPurA Multi-sample DNA purification kit was 

used to extract DNA from a wart tissue sample. The 

extracted DNA was used as a template for 

subsequent operations. 

 

Molecular detection of Bovine papilloma virus by 

PCR 

 

Amplification of extracted DNA was carried out by 

PCR targeting BPV-1genes using published primers. 

The details of the primer used are enclosed in the 

(Table. 1). The PCR reaction mixture was prepared 

by adding master mix, primers and nuclease free 

water which were calculated according to the 

number of samples taken for the reaction.  

 

This reaction mixture is then transferred into the 

PCR tubes in equal quantity. DNA for each sample 

number was added separately in the PCR tubes. The 

tubes were kept in the thermal cycler for further 

reaction. The cycling conditions of PCR reactions 

were enclosed in (Table.2). 

 

Results and Discussion 

 

The current study was carried out in order to identify 

BPV1 and BPV 2 genotypes as disease etiologies in 

warts. This study included 18 cattle and 2 buffaloes 

with cutaneous warts. During this study, various 

parameters such as species, breed, sex, age, 

geographical location, and so on were taken into 

account. The age-wise distribution pattern revealed 

that cattle aged 0-6 months had the highest rate of 

BPV1 detection, followed by 25% in cattle aged 6-

12 months, 10% in cattle aged 1-2 years, 20% in 

cattle aged 2-4 years, and cattle aged 5 years and 

above had the lowest rate of BPV 1 detection 

(Table.3).  

 

These findings are consistent with those of Salib and 

Farghali (2011). They found a higher incidence in 

young cattle compared to adult cattle. Cattle of 

young age were more susceptible to parasite 

invasion, and this made them more vulnerable to 

virus invasion.  

 

Radostitis et al., (2007) found a high tick infestation 

rate (66.73 percent), which they attributed to 

mechanical piercing of the skin, which creates entry 

points for virus invasion. In a sex comparison, 

female cattle had a higher detection rate (75%) of 

BPV 1, while male cattle had a lower (25%) 

detection rate (Table.4). Similar observations on the 

incidence of bovine papilloma were recorded by 

Ozsoy et al., (2011)  

 

The distribution of the BPV1 in warts collected from 

various body parts revealed that the detection of the 

BPV1 was highest on the teats (20%), followed by 

the neck (15%), forehead (10%), back (10%), 

around the eye (10%), thigh (5%), legs (10%), udder 

(10%), tail (5%), and shoulder (5%). (5 percent) 

(Table.5). Hamad et al., (2018) in their study 

reported distribution of warts on different body parts 

of cattle.  

 

They reported high incidence on neck (13.49 %), 

teats (12.26 %), forehead (7.97 %), back (6.74 %), 

ear region (6.74 %), muzzle (5.52 %), tail (5.52%), 

around the eye (4.90 %), submandibular region 

(4.90 %), legs (4.90 %), udder attachment (3.68 

%),abdomen (3.68%), thigh (3.06%), front region 

(3.06 %), udder (3.06 %), shoulder(3.06 %), left 

flank (3.06 %), pin bone (1.84 %), nose (1.84 %), 

throat (1.22 %). The findings of this study back up 

previous research on the emergence of lesions on 

animal bodies. In breed wise susceptibility study.  
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Table.1 Primer details for two genes BPV-1 and BPV-2 

 

Name of the primer Sequence Product 

size 

BPV1 (F) 5’-GGAGCGCCTGCTTATAGGA-3’ 301bp 

BPV1 (R) 5’-ATCAGGGCTGCGTCCCCCAGTACA-3’ 

BPV2 (F) 5’-GTTATACCACCCAAAGAAGAGCCT-3’ 165bp 

BPV2 (R) 5’CTGGTTGCAACAGCTCTCTTTCTC-3’ 

 

Table.2 Cycling conditions of PCR reaction for BPV-1, BPV-2 genotype 

 

Gene Thermal cycling 

 

 

 

BPV 1 

Initial 

 

Denaturation 

Denaturation Annealing Extension Final 

 

Extension 

94⁰C 

 

3 min 

94⁰C 

 

40 sec 

40⁰C 

 

40sec 

72⁰C 

 

1 min 

72⁰C 

 

1 min 

35Cycles 

 

Table.3 Age-wise distributions of BPV-1 genotype 

 

Sr.No. Age Number of 

positive samples for 

BPV1 

Percentage positivity for 

BPV1 

1. 0-6 months 7/20 35% 

2. 6-12months 5/20 25% 

3 1-2 years 2/20 10% 

4. 2-4 years 4/20 20% 

5. 5 years and above 2/20 10% 

 

Table.4 Percentage of BPV 1 genotype in different sex 

 

Sr.no. Sex Number of Positive 

samples BPV 1 

Percentage positivity for 

BPV 1 

1. Male 5/20 25 % 

2. Female 15/20 75 % 
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Table.5 Percentage positivity of BPV 1 genotype on different body parts 

 

Sr. No. Location on 

body 

Number of positive 

samples 

Percentage 

1. Forehead 2 /20 10 % 

2. Teats 4 /20 20 % 

3 Neck 3 /20 15 % 

4 Back 2 /20 10 % 

5 Around the eye 2 /20 10 % 

6 Thigh 1 /20 5 % 

7 Legs 2 /20 10 % 

8 Udder 2 /20 10 % 

9 Tail 1 /20 5 % 

10 Shoulder 1 /20 5 % 

 

Table.6 Percentage positivity of BPV 1 genotype in Different breeds 

 

Sr. No. Breed Number of Positive 

samples 

Percentage 

1. Khillar 2/20 10 % 

2. HF cross 7/20 35 % 

3. Jersey cross 6/20 30 % 

4. ND 3/20 15 % 

5. Pandharpuri 

buffalo 

2/20 10 % 

 

Table.7 Percentage positivity of BPV 1 genotype in different districts 

 

Sr. No. District Number of positive samples Percentage 

1. Satara 11/20 55 % 

2. Pune 9/20 45 % 

 

Table.8 Percentage positivity BPV 1 and BPV 2 genotypes in wart tissue 

 

Sr.No. Genotype Number of positive 

samples for BPV genotype 

Percentage positivity for BPV genotype 

1. BPV1 20/20 100 % 

2. BPV2 0/20 0 % 

 

The highest detection rate for BPV1 genotype was 

recorded in HF cross cattle (35 percent), followed by 

Jersey cross cattle (30%) Non descript cattle had a 

lower detection rate (15 %), while Khillar cattle had 

the lowest detection rate (10 %) (Table.6). The 

findings of this work were in agreement with the 

earlier work carried out by Bapu et al., (2020). They 

reported higher incidence of papilloma in jersey 

cross breed (51.92 %), followed by HF cross breed 

(46.15 %) & low incidence was recorded in ND 
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cows. Out of two district covered for distribution of 

BPV-1 genotype in cattle. The high (55 %) detection 

rate of BPV 1 genotype was recorded in cattle& 

buffaloes of Satara district whereas (45 %) detection 

rate of BPV 1 genotype was recorded in Pune 

district(Table 7) In this all 20 (100%) wart tissues 

tested positive for the BPV-1 genotype. There was 

no BPV-2 genotype found in any wart tissue. 

(Table8) These findings differ with the findings of 

the Hamad et al., (2018). They carried out study on 

incidence of bovine papilloma in the cities of Anbar, 

Baghdad & Diwaniyah located in different parts of 

central Iraq where large cattle breeding farms were 

located. They reported mixed infections of the BPV 

genotype 1, 2, & 13. Histopathology was performed 

on ten typical wart tissues. Six papillomas and four 

fibropapillomas were discovered microscopically in 

tissue sections. Histopathological examination of 

papilloma revealed proliferation of squamous 

epithelial cells (acanthosis) in epidermis leading to 

its thickening and upward and downward finger like 

projections (rete pegs) in dermis. There was 

moderate to extensive parakeratotic hyperkeratosis.  

 

In fibropapillomas there was mild, moderate to 

severe hyperplasia of squamous epithelial cells 

(acanthosis with papillary projections) multifocal to 

different hyperkeratosis along with proliferation of 

fibrous connective tissue in dermis. The findings of 

the current study on the prevalence and pathology of 

cutaneous warts were more or less consistent with 

previous reports from the Indian subcontinent's 

states of UP and Uttarakhand (Somvanshi et al., 

1986) 
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