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 Bovine papillomaviruses are small group of double-stranded Deoxyribonucleic acid. 
Bovine papillomaviruses are oncogenic and epitheliotropic in nature. Bovine 
papillomaviruses are small non-enveloped dsDNA that have 13 genomes that are fully 
characterized until now. Many studies revealed that the structure of the Bovine 
papillomavirus is approximately 3.6 Angstrom resolution and 52-55 nanometer in 
size. Bovine papillomaviruses are further classified like Xipapilloma virus (BPV 3, 4, 
6, 9, 10, 11 and 12), Epsilonpapilloma virus (BPV 5 and 8), Deltapapilloma virus 
(BPV 1, 2 and 3), and one un-named Papillomavirus is (BPV 7). BPV replicates in 
upper stratified cells of the epithelial membrane. BPV induces tumors and cancerous 
growth in epithelial cells. The growth of Bovine papillomaviruses may be exophytic 
and endophytic in nature. The tumorous and cancerous growth of BPV is a 
hyperplasic characteristic of epithelial cells of the membrane. BPV causes cancer of 
the urinary bladder, the tumor of the gastrointestinal tract, and tumors of the mucosal 
membrane. BPV also causes cancerous and tumorous growth of cutaneous membrane 
or ulceration and teat papillomatosis. Horizontal and vertical transmission of BPV has 
been revealed in many review and experimental studies. In this literature transmission 
of BPV in dairy from animal to animal by direct contact with an infected animal. It 
also transmits through frictional epithelial contact with animal or blood transfusion 
and contaminated dairy fomites or fixtures. Usually, the diagnosis of Bovine 
papillomavirus is through gene amplification of PCR and ELISA test. In the treatment 
of BPV infection Supportive therapy and Antibiotics are given. But Autogenous 
vaccine shows ironic results in the quick recovery of BPVs. 
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INTRODUCTION 

 
Papillomaviruses are oncogenic proteins. Bovine 
papillomaviruses are a small group of double-stranded 
Deoxyribonucleic acid and non-enveloped viruses. Bovine 
papillomaviruses are also called “Fibropapilloma viruses” 
(Feyisa, 2018). BPVs cause both epithelium and derma 
ulceration. Bovine papillomaviruses are host specific. 
Bovine papillomavirus is icosahedral, non-enveloped 
double-stranded DNA. It is covalently composed of histone 
core. It is 52-55 nm in diameter and contains L1 and L2 as 
a major capsid proteins (Prameela and Veena, 2020). 
During BPV infection in the animal body, the histone core 
and chromosomal alteration occur. Bovine 

papillomaviruses have the potential for various types of 
oncogenicity (Lunardi et al. 2013). Bovine 
papillomaviruses are involved in various types of 
carcinogenesis. Bovine papillomaviruses have the potential 
to induce benign and malignant tumors Bovine 
papillomaviruses are oncogenic and epitheliotropic in 
nature. In different literature that was revealed Bovine 
papillomavirus has an oncogenic ability cause tumorous 
and cancerous growth in the epithelium membrane of 
different body organs such as Teat papillomatosis, 
cancerous growth in the upper digestive tract, and urinary 
bladder cancer (Kale et al. 2019). It penetrates the host 
body and replicates in stratified cells or the nucleus of the 
squamous cell epithelium. Bovine papillomavirus has a 
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typical growth pattern of lesions like cancerous cell growth 
may be proliferating outward or inverted proliferation of 
cells (Yang et al. 1985). These growth patterns are the 
result of the hyperplasic ability of the epithelium. A total of 
13 subunits of the Bovine papillomavirus have been 
characterized until now, which are classified as 
Epislonpapilloma virus (BPV 5 and 8), Delta 
papillomavirus (BPV 1,2 and 3), Xipapilloma virus 
(3,4,6,9,10,11,12), and one un-named papillomavirus is 
BPV 7. All these classified types of Bovine papillomavirus 
have the potential to induce oncogenic activity in the host 
body. Bovine papilloma virus type 4 most commonly 
causes sarcoma in the alimentary tract (Campo, 2006).  
Bovine papilloma virus type 2 causes urinary bladder 
cancer in animals. Teat papillomatosis is worldwide and a 
great economic loss to the dairy industry which is caused 
by mostly BPV type 6. It causes ulceration of the 
epithelium membrane and rupturing of the milk duct. 
Further, these two lesions predispose the animal to mastitis. 
It can also lead to difficult milking of the animal. Bovine 
Papilloma Virus (1,3,5,7,8,9,10,11) also has the potential to 
cause teat papillomatosis (Wolf et al. 2010). Many works of 
literature have shown that Bracken fern has also a great 
impact on oncogenesis activity. Bracken fern has the 
potential to increase the clastogencity of the Bovine 
papillomavirus. The compound is named Quercetin which 
is released from bracken fern and mostly degraded in the 
digestive tract (Tozato et al. 2013). Quercetin induces 
malignant transformation of bovine cells and has a 
carcinogenic effect on cultured bovine cells in vitro. At the 
farm level, the Bovine papillomavirus transmits through 
direct contact with infected animals, contact of abraded skin 
with infected animals’ secretions or frictionally contact, and 
transmission through mammary secretion, urine, semen, or 
spermatozoa. Transmission of BPV is also reported through 
dairy fomites and fixatures. Horizontal and vertical 
transmission is recorded in the Bovine papillomavirus (Dos 
Santos et al. 1998). In vertical transmission animal to 
animal within the same species. In horizontal transmission 
through natural breeding or mating of the animal with an 
infected bull or dam. At the dairy farm, it induces warts on 
the skin of the neck, around the eye, at the forehead, and at 
the teat and penis of animals. It also induces cancer 
development in upper GIT, urinary tract carcinoma, penis 
papillomatosis, and teat papillomatosis (Tozato et al. 2013). 
The main precaution and control of the Bovine 

papillomavirus at the farm level is to separate infected 
animals from the rest of the herd. Disinfect the place where 
infected animals reside with a strong disinfectant. In 
treatment supportive therapy and antibiotic therapy are 
given. But the autogenous vaccine has ironic results in the 
quick recovery of animals (Munday, 2014). 
 
Pathogenesis 
Bovine papilloma virus proliferates especially in squamous 
epithelial cells of the skin. Bovine papilloma has a strong 
affiliation with skin and mucosal cells for proliferating into 
the body resulting in benign and malignant papilloma 
(Savini et al. 2019). The bovine papilloma virus enters the 
body through ingestion, open wound, and other injuries 
(Fig 1). BPV spreads in the herd through direct or indirect 
contact of healthy animals with infected animals. 
Immunosuppressive animals are prone to BPV infection 
such as long-term sunlight exposure, mutation, 
malnutrition, and hormonal imbalance are major 
contributors (Petti et al. 1991). Major histocompatibility 
complex Class I presents antigenic peptides of the viral 
genome to effector T-cells and plays a vital role in immune 
surveillance of body. Peptides of B-micro-globulin and 
chaperones are associated with MHC-I in the endoplasmic 
reticulum (Shanshol and Ahmed, 2021). At this stage, B-
micro-globulin and chaperones are loaded into MHC-I 
heavy chains in optimum pH conditions. The complex of 
MHC-I and chaperones which are made up of endoplasmic 
reticulum is further transported to Golgi apparatus where 
dissociation of the Major histocompatibility complex from 
chaperones occurs to the plasma membrane for conceding 
by T-cells later (Roperto et al. 2011). 
E5 cells prevent the transportation of MHC-I to the cell 
surface by dissociation in Golgi apparatus. E5 cell causes 
down regulation of MHC-I at different levels, followed by 
impaired transportation of MHC-I to cell surface also 
reduced transcription of MHC-I heavy chains and lowers 
the trend of MHC-I proteins or peptides (Silva, 2011).  
There is still scarcity of satisfactory information about E5 
induces the degradation of major histocompatibility class 
I, but recent studies showed that E5 induces alkalinization 
of Golgi apparatus for dissociation of MHC-I. by 
successful down regulation of MHC-I, E5 helps to avoid 
host body from immune surveillance for any foreign agent 
and thus initiate the successful BPV infection in host body 
as shown in fig 2 (Meng et al. 2021). 

 

 

Fig 1: Schematic diagram 
showing bracken fern 
(Carcinogenic agent) 
provokes normal tissue or 
cell into producing 
transforming proteins which 
end point production 
carcinoma mass. 
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Fig 2: Flow chart represents pathogenesis of bovine papilloma 
virus at cellular level, E5 cells activation and causes down-
degradation of MHC-I. 
 
Transmission 
Bovine papillomavirus is host or species-specific but cross-
species transmission or diseases are also documented 
(Yaguiu et al. 2008). Bovine papillomavirus transmission is 
in much literature is still a question or not understood 
completely. In this document, we discuss the transmission 
of Bovine papillomaviruses between the same species or 
intra-species (Freitas et al. 2003). The prime object of this 
study is how transmission occurs at the herd or farm level. 
Until now, very little knowledge is present about the 
transmission of Bovine papillomaviruses among animals. 
Animals that are housed in confined places are more 
susceptible to getting Bovine papillomavirus (Rombaldi et 
al. 2008). Many studies have shown the transmission of 
Bovine papillomaviruses through direct or indirect contact, 
vertical and horizontal transmission. Recent works of 
literature documented that transmission of BPV can happen 
through body fluids (mammary secretions, uterine 
secretions, urine, seminal fluids), exfoliated dermis cells, 
and non-epithelial cells (Rombaldi et al. 2008). Arthropods 
also play a great vector role in the transmission of Bovine 
papillomaviruses. Previously introduction has been 
documented that the Bovine papillomavirus is present in the 
peripheral blood system. Most Bovine papillomavirus type 
2 has a high titer in lymphocytes. Recent insights that 
lymphocytes are suitable and latent sites for Bovine 
papilloma viral infection (Dos Santos et al. 1998). At the 
farm level transmission of Bovine papillomavirus through 
blood transfusion due to the presence of BPV in 
lymphocytes. BPV infection has a high number of 
mononuclear cells present in periphery blood in association 
with inflammatory responses in mammary glands. Bovine 
papillomavirus transmits through direct or indirect contact 
of a healthy animal with Urine, mammary secretions, 
uterine secretions of an infected animal (Sedlacek et al. 
1989). BPV also can transmit through dairy fomites and 
fixtures. BPV transmits through frictionally and living 
contact with infected animals as shown in fig 3. 
Lymphocytes are not providing the latent site for Bovine 
papilloma viral infection but also play a vital role in vector 
transmission of BPV. Many research documents revealed 
that, if we give the lymphocyte-BPV injection to an animal 
intramuscularly and contaminated epidermis cells introduce 
to healthy epidermis cells can transmit Bovine 
papillomavirus. Recent insights showed that the Bovine 

papillomavirus of epidermis cells in bovine and bovine 
papillomavirus in epidermis cells of the horse correlates 
with the transmission. BPV in equines induces equine 
sarcoid which transmits through direct contact or flies to 
play a vector role to transmit this BPV from bovine cells to 
equine (Lunardi et al. 2013). Bovine Papillomaviruses also 
have cross-species transmission. BPV has zoonotic aspects 
also by the transmission of Papillomaviruses in humans 
(HPV). Bovine papillomaviruses have a great diversity of 
transmission in different species like close related animal 
Buffalo (Lawson et al. 2018). Bovine papillomavirus 
causes equine sarcoid in equine, fibro-sarcoma in rodents, 
and feline sarcoid (FeSarPV). BPV can also transmit 
infection in domesticated or wild animals. Most Cross-
species infection is driven by vector-borne transmission. 
BPV-infected animal has potential to transmit disease inter-
species or intra-species (Brandt et al. 2008).            
 

 
 
Fig 3: Schematic representation of horizontal, vertical and 
artificial transmission of bovine papilloma virus. 
 
Epidemiology 
Bovine papilloma virus has been predominately present in 
cattle worldwide. Bovine papilloma virus cases have been 
reported in Europe, Middle East Asia, Oceania, and 
America. (Schmitt et al. 2010) has been reported different 
types of BPV -1, 6, 8 and 10 from the German cowshed. 
Many cases in Japan have observed that BPV-06 was the 
causative agent of benign teat tumors in cattle (Maeda et 
al. 2007). In other exploratory study has shown that BPV-
1, 3, 5, and 6 were detected in papilloma sarcoma 
specimens (Ogawa et al. 2004). 
(Singh et al. 2009) has been reported bovine cutaneous 
warts and isolated BPV type 1 and 2 from papilloma 
specimens. This study also documented that BPV-10 causes 
teat warts or papilloma in cattle in India. (Shanshol and 
Ahmed 2021) was conducted a study during the BPV 
outbreak in Iraq (2020), evaluated the pathological and 
molecular detection of BPV. According to this study case 
prevalence ratio in female animals was 70.69% and in male 
animals 29.31%. papilloma of different locations mentioned 
in this study in which the most prominent areas of 
papilloma were the head (22.41%), neck (17.24%), mouth 
(12.06%), and chest (13.79%). In Egypt n=308 cutaneous 
warts from head, neck, and mouth were collected for PCR 
detection of BPV, and phylogenetic analysis confirmed 
total 84.6% positive case ratio for BPV (El-Tholoth et al. 
2020). Cases have been reported at 50% with BPV case 
ratio in UK, and multiplex BPV genotyping PCR 
confirmed and documented the prevalence of BPV-1, 2 and 
11 in mouth and teat warts (Schmitt et al. 2010). 
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Fig 4: ArcGIS map 
representation of 
epidemiological prevalence of 
bovine papilloma virus. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
**1(Dark Blue) = Country with High BPV Prevalence. 
**0 (Light Blue) = Country with Low BPV Prevalence. 

 
Treatment 
Bovine papillomatosis is an emerging viral disease in the 
dairy industry nowadays. It is mostly seen in young calves, 
heifers, and adult milking cows. Mostly at the farm level, 
the Bovine papillomavirus induces cutaneous papillomatosis 
in animals, in which warts produce around the neck, eye, 
abdomen, and teats of animals (Budianto Panjaitan et al. 
2021). Warts around the abdomen of an animal body in 
Bovine papillomavirus are like cauliflower-like appearance. 
BPV is a self-limiting disease, it regresses spontaneously. It 
is not a long last disease, but it can persist due to multifactor 
environmental influence, genetic disorders, and metabolic 
disorders in an animal body. These factors play a vital role 
in the persistence of the bovine papillomavirus. Bovine 
papillomavirus can also produce carcinomas, fibromas, 
gastric and urinary bladder cancer if BPV long lasts in the 
body of an animal. BPV has oncogenic and carcinogenic 
effects on the host body. BPV introduces into the body by 
multiple exposures to the virus in lesion epithelium. It 
replicates in stratified cells and induces the formation of 
warts in the host body as stated above. In this literature, we 
discuss effectively and routinely practices to control and 
prevent the bovine papillomavirus. Prevention of BPV is the 
separation of infected animals from the rest of the herd and 
clean the bedding of infected animals on the farm with 
strong disinfectants or sun rays, sprinkle of calcium 
carbonate is also an effective measure to control it. The most 
effective and suitable method of treatment for BPV is an 
autogenous vaccine (Kale et al. 2019). In this review study, 
evaluate how to prepare a non-purified but effective 
autogenous vaccine of BPV at the farm level as per 
authentic laboratory instructions. Separate the infected 
animal and clean the warts area with antiseptic or normal 
saline (0.9 NaCl). Manually excision of warts and make a 
suspension in 10% phosphate buffer solution. Manually 
grind the suspension and keep it at room temperature (25 
degrees C). Add 0.04ml of 40% formaldehyde in the 
solution and centrifuge it at 3000 rpm for 30 minutes, after 
this procedure filter the solution with a Maslin cloth. Now 
clear supernatant of solution pours into a test tube and add 
procaine penicillin (5ml) and streptomycin (10ml) for 

inhibiting bacterial or fungi growth in the vaccine. Injected 
5ml I/c or 10mls s/c once in 3 days (Sawchuk et al. 1989). 
On day 60th warts of the vaccinated animal body completely 
vanished. In this literature review, usage of some 
anthelmintic drugs is also documented in the treatment of 
bovine papillomavirus infection in which ivermectin is 
injected at day 1 and repeated dose at day 8. Steroids like 
dexamethasone or prednisolone 10ml are also injected with 
anthelmintic drugs (Feyisa, 2018). Now amazing technology 
for the removal of warts has occurred. Nowadays many 
cooperative dairy sectors practice the removal of warts by 
Carbon dioxide vapor laser technique. First, measure the 
diameter of the wart and clean the area with an antiseptic 
solution. Anesthetized the area around warts in a ring shape 
with an anesthesia agent (1% lidocaine or 0.025% 
bupivacaine) for reduction of pain in animals. Use dual 
focusing or fractional carbon dioxide laser on the wart. It 
produces thermal energy in the shape of the beams with a 
speed of 3mm/sec and an intensity of 1270W/cm² as 
documented by (Ugochukwu et al. 2019).  
 
DECLARATION 
 
Funding: Not Available.  
 
Acknowledgement: None. 
 
Conflicts of Interest: All authors of the manuscript 
declare that they have no financial or personal interests.  
 
Data Availability: Raw data may be available on request. 
 
Ethical Statement: This is a review article and no 
animals were involved. 
 
Authors Contribution: All the authors participated 
equally. 
 
Generative AI Statement: The authors declare that no 
Gen AI/DeepSeek was used in the writing/creation of this 
manuscript. 



Continental Vet J, 2025, 5(2): 140-144. 
 

144 

Publisher’s Note: All claims stated in this article are 
exclusively those of the authors and do not necessarily 
represent those of their affiliated organizations or those of 
the publisher, the editors, and the reviewers. Any product 
that may be evaluated/assessed in this article or claimed 
by its manufacturer is not guaranteed or endorsed by the 
publisher/editors 
 
REFERENCES 
 
Brandt S, Haralambus R, Schoster A, Kirnbauer R, Stanek C, 

2008. Peripheral blood mononuclear cells represent a 
reservoir of bovine papillomavirus DNA in sarcoid-affected 
equines. Journal of General Virology 89: 1390-1395. 

Budianto Panjaitan S, Roslizawaty M and Herrialfian D, 2021. 
Case Study of Bovine Papilloma Virus in Aceh Cattle in 
Lhoknga Aceh Besar. 

Campo MS, 2006. Bovine papillomavirus: old system, new 
lessons? 

Dos Santos RS, Lindsey CJ, Ferraz OP, Pinto JR,  Mirandola R 
S, Benesi FJ, Birgel FJ, Pereira CA, Beçak W, 1998. 
Bovine papillomavirus transmission and chromosomal 
aberrations: an experimental model. Journal of General 
Virology 79: 2127-2135. 

Feyisa A, 2018. Cutaneous bovine papillomatosis (Warts) 
treatment outcome using: Ivermectin: a case of crossbred 
heifer and calf. Journal of Veterinary Science and 
Technology 9: 2. 

Freitas ACd, Carvalho Cd, Brunner O, Birgel EH, Melville AM, 
Libera PD, Benesi FJ, Gregory L, Beçak W, Stocco RdC, 
2003. Viral DNA sequences in peripheral blood and vertical 
transmission of the virus: a discussion about BPV-1. 
Brazilian Journal of Microbiology 34: 76-78. 

Kale M, Saltik H, Hasircioglu S, Yildirim Y, 2019. Treatment of 
Bovine papillomavirus-induced teat warts in a cow by using 
Podophyllin magistral formula and autologous vaccine 
applications together. Indian Journal of Animal Research 
53: 832-836. 

Lawson JS, Salmons B and Glenn WK, 2018. Oncogenic viruses 
and breast cancer: mouse mammary tumor virus (MMTV), 
bovine leukemia virus (BLV), human papilloma virus 
(HPV) and epstein–barr virus (EBV). Frontiers in Oncology 
8: 1. 

Lunardi M, de Alcântara BK, Otonel RAA, Rodrigues  

WB, Alfieri AF, Alfieri AA, 2013. Bovine papillomavirus 
type 13 DNA in equine sarcoids. Journal of Clinical 
Microbiology 51: 2167-2171. 

Meng Q, Ning C, Wang L, Ren Y,  Li  J, Xiao C ,  Li Y , Li 

Z, He  Z, Cai X, Qiao J, 2021. Molecular detection and 
genetic diversity of bovine papillomavirus in dairy cows in 
Xinjiang, China. Journal of Veterinary Science 22. 

Munday J, 2014. Bovine and human papillomaviruses: a 
comparative review. Veterinary Pathology 51: 1063-1075. 

Petti L, Nilson LA and DiMaio D. 1991. Activation of the 
platelet‐derived growth factor receptor by the bovine 
papillomavirus E5 transforming protein. The EMBO 
Journal 10: 845-855. 

Prameela DR and Veena P, 2020. Molecular diagnosis of bovine 
papillomatosis and a successful management with 
autogenous vaccine. 

Rombaldi RL, Serafini EP, Mandelli J, Zimmermann E 
Losquiavo KP, 2008. Transplacental transmission of human 
papillomavirus. Virology Journal 5: 1-14. 

Roperto S, Comazzi S, Ciusani E, Paolini F, Borzacchiello G,  
Esposito I, Lucà  R, Russo V, Urraro C, Venuti A, Roperto 
F, 2011. PBMCs are additional sites of productive infection 
of bovine papillomavirus type 2. Journal of General 
Virology 92: 1787-1794. 

Savini F, Gallina L, Mazza F, Mariella J, Castagnetti C and 
Scagliarini A, 2019. Molecular detection of bovine 
papillomavirus DNA in the placenta and blood of healthy 
mares and respective foals. Veterinary Sciences 6: 14. 

Sawchuk WS, Weber PJ, Lowy DR, Dzubow LM, 1989. 
Infectious papillomavirus in the vapor of warts treated with 
carbon dioxide laser or electrocoagulation: detection and 
protection. Journal of the American Academy of 
Dermatology 21: 41-49. 

Sedlacek TV, Lindheim S, Eder C, Hasty L, Woodland 
M, Ludomirsky A, Rando RF, 1989. Mechanism for human 
papillomavirus transmission at birth. American Journal of 
Obstetrics and Gynecology 161: 55-59. 

Shanshol RH and Ahmed JA, 2021. Pathological and molecular 
study of bovine papillomavirus ‘BPV’in Basrah 
Province/Iraq. Annals of the Romanian Society for Cell 
Biology 25: 11902-11917. 

Silva M, 2011. Recent insights into bovine papillomavirus. 
African Journal of Microbiology Research 5: 6004-6012. 

Tozato CC, Lunardi M, Alfieri AF, Otonel RAA, Santis  
GWD, Alcântara  BK, Headley  SA, Alfieri AA, 2013. Teat 
papillomatosis associated with bovine papillomavirus types 
6, 7, 9, and 10 in dairy cattle from Brazil. Brazilian Journal 
of Microbiology 44: 905-909. 

Ugochukwu ICI, Aneke CI, Idoko IS, Sani N, 2019. Bovine 
papilloma: Aetiology, pathology, immunology, disease 
status, diagnosis, control, prevention and treatment: A 
review. Comparative Clinical Pathology 28: 737-745. 

Wolf M, Garcea RL, Grigorieff N, Harrison SC, 2010. Subunit 
interactions in bovine papillomavirus. Proceedings of the 
National Academy of Sciences 107: 6298-6303. 

Yaguiu A, Dagli MLZ, Birgel Jr EH,  Reis BCAA, Ferraz 
OP, Pituco EM, Freitas AC, Beçak W, Stocco RC, 2008. 
Simultaneous presence of bovine papillomavirus and 
bovine leukemia virus in different bovine tissues: in situ 
hybridization and cytogenetic analysis. Genetics and 
Molecular Research 7: 487-497. 

Yang Y-C, Okayama H and Howley PM, 1985. Bovine 
papillomavirus contains multiple transforming genes. 
Proceedings of the National Academy of Sciences 82: 
1030-1034. 

El-Tholoth M, Mauk MG, Elnaker YF, Mosad SM, Tahoun A, 
El-Sherif MW, Lokman MS, Kassab RB, Abdelsadik A, 
Saleh AA, 2020. Molecular characterization and developing 
a point-of-need molecular test for diagnosis of bovine 
papillomavirus (BPV) Type 1 in cattle from Egypt. 
Animals 10(10): 1929. 

Maeda Y, Shibahara T, Wada Y, Kadota K, Kanno T, Uchida I, 
Hatama S, 2007. An outbreak of teat papillomatosis in 
cattle caused by bovine papilloma virus (BPV) type 6 and 
unclassified BPVs. Veterinary Microbiology 121(3-4): 242-
248. 

Ogawa T, Tomita Y, Okada M, Shinozaki K, Kubonoya H, 
Kaiho I, Shirasawa H, 2004. Broad-spectrum detection of 
papillomaviruses in bovine teat papillomas and healthy teat 
skin. Journal of General Virology 85(8): 2191-2197. 

Schmitt M, Fiedler V, Müller M, 2010. Prevalence of BPV 
genotypes in a German cowshed determined by a novel 
multiplex BPV genotyping assay. Journal of Virological 
Methods 170(1-2): 67-72. 

Shanshol RH, Ahmed JA, 2021. Pathological and molecular 
study of bovine papillomavirus ‘BPV’in Basrah 
Province/Iraq. Annals of the Romanian Society for Cell 
Biology 25(6): 11902-11917. 

Singh V, Somvanshi R and Tiwari A, 2009. Papillomatosis in 
Indian cattle: Occurrence and Etiopathology. Singh V, 
Somvanshi R and Tiwari AK, 2009. Papillomatosis in 
Indian cattle: occurrence and etiopathology. Indian Journal 
of Veterinary Pathology, 33: 52-57. 


