
1

©Copyright reserved

A
pr

il 
20

21

Introduction

Papillomaviradae are non-enveloped DNA viruses composed 
of icosahedral capsids. They are epitheliotropic resulting in 
proliferative lesions termed papilloma (warts) of which there are 2 
histological types namely classical papillomas and fibropapillomas 
(which contain a fibrous core of connective tissue and termed 
sarcoids). Papilloma viruses gain access to basal epithelial cells 
through abrasions or where epithelial cells become naturally 
exposed at mucocutaneous junctions.  Infected cells are stimulated 
into excessive growth by three viral encoded oncogenes namely E5, 
E6 and E7. 

Bovine papillomaviruses (BPV)

Bovine papillomaviruses are associated with cutaneous viral 
papillomas (cutaneous warts), fibropapillomas and squamous cell 
carcinomas in cattle, as well as sarcoid-type tumors in various other 
mammalian species. In cattle warts are most common in the skin of 
young animals usually occurring between 6 and 24 months of age. In 
many instances these cutaneous neoplasms undergo spontaneous 
immune-mediated resolution, but warts may persist for up to 12 
months in certain individuals (particularly immunocompromised 
animals). Although the vast majority do regress, individual tumors 
can progress to squamous cell carcinoma, particularly at mucosal 
sites, where cofactors are usually involved, for example ocular 
squamous cell carcinoma and squamous cell carcinoma of the 
vulva.

There are currently 14 types of Bovine papillomaviruses (BPV) and 
lesions which have been associated with the various types are 
summarised below

•	 BPV-1 Delta. Cutaneous, teat, rumen, and genital 
fibropapilloma; rumen papilloma; urinary bladder 
neoplasia; equine sarcoid.

•	 BPV-2 Delta. Cutaneous, teat, rumen, and genital 
fibropapilloma; rumen papilloma; urinary bladder 
neoplasia; equine sarcoid.

•	 BPV-3 Xi. Cutaneous papilloma
•	 BPV-4 Xi. Oral/esophageal/rumen papilloma, urinary 

bladder neoplasia.
•	 BPV-5 Epsilon. Teat and rumen fibropapilloma, cutaneous 

and rumen papilloma.
•	 BPV-6 Xi. Teat papilloma
•	 BPV-7 Dyoxi. Teat papilloma, healthy skin
•	 BPV-8 Epsilon. Cutaneous papilloma, fibropapilloma
•	 BPV-9 Xi. Teat papilloma
•	 BPV-10 Xi. Teat papilloma, tongue papilloma
•	 BPV-11 Xi. Cutaneous papilloma
•	 BPV-12 Xi. Tongue papilloma
•	 BPV-13 Delta. Ear papilloma, equine sarcoid
•	 BPV-14. Feline sarcoid associated PV (FeSarPV) 

o Sarcoids in domestic cats.
o Sarcoids in African Lions.

*Adapted from Maxie G. 2016.  Jubb, Kennedy & Palmers Pathology of 
Domestic Animals 6th edn

Bovine PV is not zoonotic, but they have been proven to cause 
sarcoids in horses, donkeys, domestic cats and African lions. Bovine 
papillomavirus nucleic acid has also been detected in zebra, giraffe, 
sable antelope and African buffalo with cutaneous fibropapillomas 
resembling sarcoids.   

Equine Sarcoids.

Sarcoids (fibropapillomas) are common cutaneous neoplasm of 
horses but have also been reported in donkeys, mules, zebra, tapirs, 
antelope, buffalo, domestic cats and wild felines (African lions, 
mountain lion).  Horses < 4 years of age most commonly develop 
tumours.  In domestic horses, sites of predilection are the para-
genital region (in males inside the sheath and on the penis), thorax, 
abdomen, head, sites of previous injury and they are the second 
most common tumour reported from the conjunctiva. Young males 
appear to be at increased risk and prevalence rates of 12.9%-67% of 
all equine tumours has been documented.  Tumours may present as 
single or multiple masses and animals with several hundred 
sarcoids are not uncommon.  Six clinical types of sarcoid are 
recognised

•	 Occult = hairless circular areas of skin.
•	 Verrucous = lesions have a wart-like appearance
•	 Fibroblastic = ulcerated fleshy lesions
•	 Nodular = form subcutaneous nodules
•	 Mixed sarcoids = combination of above
•	 Malignant sarcoid = highly infiltrative with lymphatic 

tumour emboli (which is not observed in other types).
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Figure 1.  Two-year-old heifer with severe wart-like skin lesions 
covering face and neck from about 12 months of age (image 

courtesy of Dr. Lisa Clarke).  
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Bovine papillomavirus (BPV) is the aetiological agent of equine 
sarcoids.  BPV-1 (more commonly), BPV-2 (less frequently) and BPV-
13 (rarely), have been detected in neoplasms and sequence analysis 
of viral DNA has shown a unique equine sarcoid specific variants of 
virus suggesting that “equine adapted” strains of BPV exist.  

Studies of sarcoids in zebra in South Africa indicate a very high 
prevalence among Cape mountain zebra populations with reported 
incidence of 25%-53% of the population, which far exceeds that of 
Burchell’s zebra in Kruger National Park reported at 1.9%.  Predilection 
sites in Cape mountain zebra are the ventral abdomen and limbs.

Feline Sarcoids

Feline sarcoids occur in young cats with a median age of 12 months.  
These tumours have very close histological resemblance to equine 
sarcoid.  They are most frequently documented in rural cats with a 
male predominance and breed predisposition for domestic short 
hair (DSH) and domestic longhair (DLH) breeds.  Anatomical sites of 
predilection include nasal philtrum, nares, upper lip, digits and tip of 
the tail.  Occasionally lesions have been documented in the oral 
cavity.   They may recur after excision especially if their location 
makes removal difficult.  Some tumours appear to spontaneously 
regress in felines.

A novel bovine papillomavirus, initially designated as feline sarcoid 
associated PV (FeSarPV) has been identified in feline sarcoids and 
currently classified as BPV-14.  This BPV-14 has been detected in 
bovine fibropapillomas, bovine bladder carcinomas and clinically 
normal bovine skin, but not in equine sarcoids.  Little is currently 
known about the transmission of BPV-14 in domestic cats.

African lion sarcoids

In 2011 BPV-14 (FeSarPV), the virus associated with the formation of 
sarcoids in domestic cats, was recovered from sarcoids of African 
lions, which presented with solitary and multiple cutaneous and 
mucocutaneous masses of the head, neck, digits, ventral abdomen 
and oral cavity.  To date all published cases in lions have been linked 
to the feeding of bovine carcasses which had not been skinned.  
Feeding of hide free bovine carcasses appeared to prevent the 
appearance of any new tumor’s.

Diagnosis

The clinical appearance of the classical papillomas is distinctive, 
while sarcoids can be confused at the gross level with other 
cutaneous sarcomas. 

Collect biopsies into 10% buffered formalin for histopathology. 
Histological examination enables definitive identification of the 
tumour as papillomas or fibropapillomas and allows for determination 
if the lesion has undergone malignant transformation. 

Collection of fresh warts (transported on ice) or collected into 
glutaraldehyde for electron microscopy. 

Negative staining electron microscopy enables visualization of the 
crystalline arrays of hexagonal Bovine Papillomavirus (BPV) particles.
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Figure 2.  Negative staining electron microscopy on fresh material 
collected from the cow in Figure 1, demonstrating crystalline arrays of 

hexagonal Bovine Papillomavirus (BPV) particles.
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MANAGING YOUR CPD COMPLIANCE
We understand that managing your CPD requirements can be a time consuming 
and somewhat frustrating process, which is why we want to introduce you to 
VetEDonline.

VetEDonline is an online CPD Management and Education Platform endorsed by 
the South African Veterinary Association (SAVA), which provide veterinarians 
with state of the art CPD Compliance and Education Solutions that assist them 
on their journey to CPD compliance.

CONTINUING PROFESSIONAL 
DEVELOPMENT FOR VETERINARIANS

As a registered veterinarian, you have a responsibility to improve your knowledge 
and skills on regular basis for the end benefi t of your patients. This responsibility 
is the driving factor behind the Continuing Professional Development (CPD) 
programme implemented by the South African Veterinary 
Council (SAVC).

VETEDONLINE SUPPORTS PRACTICING VETERINARIANS 
WITH THEIR CPD COMPLIANCE BY PROVIDING THE 

FOLLOWING SOLUTIONS AND SERVICES:

WHAT IS CPD?
CPD is a process of lifelong learning whereby a Veterinary 
or Para-Veterinary Professional systematically engages 
in activities that maintain abilities, skills and knowledge 
required for a professional practice.

HOW DOES CPD WORK?
According to the SAVC’s guidelines, veterinarians who 
enter the CPD system during their Compulsive Community 
Service, must accumulate a minimum total of sixty (60) 
CPD points, of which twenty (20) points must be Structured 
CPD, within every three-year cycle from commencement of 
the CPD system.

Visit our VetEDonline Platform for a detailed breakdown 
of your Structured and Unstructured CPD requirements.
As a practicing veterinarian, the SAVC advises that you 
continuously accumulate your CPD points as part of your 
professional development portfolio which starts during 
your community service year.

It remains the responsibility of veterinarians to keep 
record and documented proof the of their CPD activities. A 
summary of all activities is to be submitted on an annual 
basis to the council on a form that is obtainable from the 
registrar.
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ONLINE LEARNING 
PORTFOLIO

To manage your CPD 
certifi cates and keep 

track of your CPD points

ONLINE 
COURSES

Online Courses from 
leading providers

JOURNALS 
& ARTICLES

CPD accredited 
articles from 

SAVA

What to expect as a practising 

veterinarian regarding your CPD 

requirements as set out by the SAVC?

Contact us for more information and guidance on your CPD compliance
+27 12 111 7000 | support@veted.online | www.veted.online
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MULTIPLE-CHOICE QUESTIONS

SAVC CPD Accreditation Code: 
AC/0379/20

To answer the questions and obtain your CPD points for this article visit the 
Online On Demand Journals page on www.veted.online. 
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QUESTION 1 

Bovine Papillomavirus MAY CAUSE which of the following 
tumors?

a. Fibrosarcoma
b. Melanoma
c. Squamous cell carcinoma
d. Sebaceous adenoma
e. Adenocarcinoma

QUESTION 2

Esophageal papillomas in cattle ARE ASSOCIATED WITH which 
of the following BPV viruses?

a. BPV 1
b. BPV 4
c. BPV 6
d. BPV 8
e. BPV 10

QUESTION 3

Cutaneous warts of cattle are MOST COMMON in which of the 
following age groups?

a. Less than 3 months
b. 6 to 24 months
c. 2 to 3 years
d. 3 to 5 years
e. Greater than 5 years

QUESTION 4

Which of the following bovine Papillomavirus IS ASSOCIATED 
WITH sarcoids in horses?

a. BPV 3
b. BPV 5
c. BPV 9
d. BPV 11
e. BPV 13

QUESTION 5

BPV associated sarcoid tumours have NOT been documented in 
which of the following species?

a. Zebra
b. Donkeys
c. Domestic cats
d. Rhinoceros
e. African lions

QUESTION 6

The highest prevalence of cutaneous sarcoids has been reported 
IN WHICH of the following species?

a. Thoroughbred Horses 
b. Mules
c. Cape mountain zebra
d. Burchell’s zebra
e. Donkeys

QUESTION 7

IN WHICH of the following breeds of domestic cats is sarcoid 
most frequently reported?

a. Siamese
b. Domestic shorthair
c. Bermese
d. Persian
e. Maine Coon

QUESTION 8

Which of the following anatomical sites is considered the LEAST 
common site for sarcoids in domestic cats?

a. Nasal philtrum
b. Lips
c. Digit
d. Tail
e. Oral

QUESTION 9

Sarcoids in African lions are associated WITH WHICH of the 
following BPVs?

a. BPV 14
b. BPV 13
c. BPV 8
d. BPV 2
e. BPV 1

QUESTION 10

Which of the following diagnostic procedures would be considered 
the PREFERRED procedure for confirmation of BPV infection?

a. Virus isolation
b. Histopathology and electron microscopy
c. PCR
d. Serology
e. Clinical appearance and location


