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Summary: Bovine cutaneous papillomatosis caused by a bovine papillomavirus, is a common skin disease in Turkey. The 

aim of the present study was to describe the clinical, histopathological and immunohistochemical aspects of naturally occurring 
bovine cutaneous papillomatosis. A total of 82 Holstein cattle (9.5%), aged between 5 and 24 months, were diagnosed as cutaneous 
papilloma by clinical examination. The percentage of papilloma and papillomatosis in male and female was found in 7.3% and 
14.8%, respectively. The cauliflower-like growths of varying sizes (0.5-11 cm) were mostly located on the head (63.2%). 
Histopathology revealed various degrees of acanthosis and hyperkeratosis in all neoplasms. Immunohistochemical (IHC) 
examination with antibodies against proliferating cell nuclear antigen (PCNA) and Ki-67 were detected in the basal layer of the 
epidermis and connective tissue. Bovine papillomavirus (BPV-1) antigens were detected in the basal layer. In conclusion, it was 
decided that the BPV-1, PCNA and Ki-67 antibodies were very useful markers in the diagnosis of bovine cutaneous papilloma. 
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Sığırlarda deri papillomunda klinik, patolojik ve immunohistokimyasal bulgular 

Özet: Bovine papillomavirusun neden olduğu deri papillomatozisi ülkemizde sığırların yaygın bir deri hastalığıdır. Bu 
çalışmanın amacı doğal olarak oluşmuş sığır deri papillomatozisinde klinik, histopatolojik ve immunohistokimyasal bulguların 
değerlendirilmesidir. 5 ile 24 ay arasında değişen 82 adet Holstein sığıra (% 9,5) klinik olarak deri papillomu tanısı konuldu. 
Papilloma ve papillomatozisin erkek ve dişi hayvanlar arasında görülme yüzde oranı sırasıyla %7,3 ve %14,8 olarak belirlendi. 
Çeşitli boyutlarda (0,5–11 cm) karnabahar görünümündeki üremelerin çoğunlukla baş bölgesinde (%63,2) yerleşim gösterdiği 
belirlendi. Tümörlerde mikroskobik olarak değişen derecelerde akantozis ve hiperkeratoz saptandı. İmmunohistokimyasal 
boyamalarda epidermisin bazal katmanında ve bağ dokuda PCNA ve Ki-67 pozitif reaksiyonlar tespit edildi. Bovine papillomavirus 
antijenleri bazal katmanda belirlendi. Sonuç olarak BPV-1, PCNA ve Ki-67 primer antikorlarının sığır deri papillomunun tanısında 
önemli markırlar olduğuna karar verildi.  

Anahtar sözcükler: Sığır papillomatozis, BPV-1, Ki-67, PCNA. 
 

 

 
Introduction 

Papillomatosis is seen in many animal species and 
the disease especially created by host-spesific papilloma 
viruses (3, 20). Cutaneous papillomatosis is more 
common in the cattle than other animals (7, 21, 23, 27). 
In the cattle, six different types of bovine papillomavirus 
(BPV) have been recognized (BPV-1 to BPV-6). Bovine 
papilloma may be occurring in all ages (3, 8, 23, 24), but 
it commonly occurs in young animals and the tumors 
regress spontaneously due to the animal's immune 
response without significant scarring (8, 13, 27) The 
spread of the disease is usually via direct contact, 
contaminated food and equipment, castration and 
injections. Inheritance, nutritional and hormonal disorders, 
sunlight and suppressed immune system may play 
important roles in pathogenesis of disease (8, 9, 21, 25, 28).  

The aim of the present study was to describe the 
clinical, macroscopic, and histopathological findings of 
naturally occurring bovine cutaneous papillomatosis. In 
addition to these findings, the presence and distribution 
of bovine papilloma virus infection with proliferation cell 
markers were demonstrated by the immunohistochemical 
methods.  

 
Materials and Methods 

This clinical field study was conducted in six 
private herds (two dairy and four beef cattle) in Hatay 
and Osmaniye province of Turkey between March 2008 
and October 2009. A total of 865 Holstein cattle (615 
males, 250 females), aged between 1 day and 8 years, 
were involved in this study. The animals had shaped 
cauliflower-like masses in different part of the body. 
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Diagnosis was based on presented clinical signs and 
histopathological findings. The papilloma or papillomatosis 
classified according to their localization and, the animals 
were registered according to type of breeding, sex and age.  

Skin biopsies containing papillomas were obtained 
under local anesthesia (Lidocaine HCl). Following 
biopsy, masses were fixed in 10% neutral buffered 
formalin and embedded in paraffin by routine methods. 
Sections were cut 5-6 µm in thickness and were stained 
with hematoxylin and eosin (HE) (19).  

Remained tissues were dewaxed and rehydrated by 
routine methods for immunohistochemical staining as 
follows. The streptavidin-biotin-peroxidase complex 
(ABC) technique was performed (Zymed, Histostain Plus 
Kit, California, USA). Antigen retrieval was facilitated 
by heating in the citrate buffer (pH 6.0). Endogenous 
peroxidase activity in tissue sections was blocked by 
applying 0.3% hydrogen peroxide in 0.01M PBS 
including 10% methanol and blocked with 5% normal 
goat serum prior to exposure to primary antisera. The 
presence of papillomavirus was demonstrated by 
monoclonal mouse antibody BPV-1-1H8 (Abcam, cat. 
no: ab2417). Proliferative activity was estimated by the 
detection of monoclonal antibodies mouse anti-PCNA, 
clone PC10 (Invitrogen, cat no: PCNA15) and mouse 
anti-Human Ki-67 antigen clone MIB-1 (Dako, cat no: 
F7268). The sections were incubated with the rabbit anti 
mouse biotinylated secondary antibody, and then treated 
with streptavidin-peroxidase conjugate. Colour labeling 
was developed by a final incubation step using 3-amino-
9-ethyl-carbazole (AEC, Dako/Denmark). Finally, 
sections were counterstained with Mayer's hematoxylin, 
rinsed with top water, and mounted with an aqueous 
mounting medium. For controls, the primary antibody 
was omitted and replaced by PBS. Following each 
incubation step, sections were thoroughly washed with 
phosphate buffered saline (PBS) solution, with the 
exception of the step after normal goat sera incubation. 
All sections were examined using light microscopy 
(Olympus CX31).  

The histopathologic changes in the tumoral masses 
was graded as mild, moderate and severe. The number of 

immunolabelled cells for 10 microscopic fields at 40X 
magnification was calculated and scored as none (-) (no 
positively staining cells); none or weak (-/+) (<25%); 
weak (+) (26-50 %); moderate (++) (51-75 %); marked 
(+++) (>75 %). 

 
Results 

The eighty-two of 865 cattles that were ranging 
between 5 and 24 months (45 male and 37 female) 
developed clinical papillomatosis. The percentage of 
papilloma or papillomatosis was found as 54.9% (45/82) 
in the male and 45.1% (37/82) in the female. (summarized 
in Table I).  

Macroscopically 0.5 to 11 cm in size, grey-white in 
colour, multiple or soliter, cauliflower-like shaped, 
sessile or pedunculated, tumoral masses were observed. 
The eighty-two of 865 (9.5%) cattle were diagnosed 
within cutaneous papilloma or papillomatosis. Sixty-nine 
cattle (84.1%) presented solely one tumoral mass on the 
body; however, 13 cattle (15.9%) had more than one 
tumoral mass. Papillomatosis were observed both at head 
(ear and around-around the eyes) and at neck. The 
masses were found on the head (63.2%), neck (16.80%), 
interscapular region (12.6%), and thorax (7.4%) of the 
body. The distribution and location of papillomas are 
summarized in Table 2. 

 
Table 2. Distribution of bovine cutaneous papillomatosis 
according to their locations.  
Tablo 2. Lokalizasyonlarına göre sığır deri papillomatozisin 
dağılımı.  

Region n % 
Head 60 73.2 

-Ear and around 21 35.0 
-Around the eyes 16 26.7 
-Around the noises  15 25.0 
-Brow 8 13.3 

-Neck 16 19.5 
-Interscapular  12 12.6 
-Thorax 7 7.4 
Total  95* 100 

* Some cattle have more than one region. 

Table 1. Age, sex, breed and population of animals with percentage of the cutaneous papillomatosis. 
Tablo 1. Sığırların yaş, cinsiyet ve popülasyonu ile deri papillomatozisin yüzde oranı. 

Herds  Animal population Sex  
Male/Female 

Ages Age of infected cattle 
(months) 

Number of animals with 
 papilloma (%) 

1  110 20/90 1 day–8 years 5 – 24 20 (18.2%) 
2 140 32/108 1 day–7 years 7 – 24 17 (12.1%) 
3 130 130/0 7 months– 2.5 years 8  - 22 13 (10.0%) 
4 150 150/0 6 months–2.5 years 6  - 24 11 (7.3%) 
5 200 200/0 6 months –2  years 6  - 21 6 (3.0%) 
6 135 135/0 6 months – 2.5 years 7  - 24 15 (11.1%) 
Total 865   5-24 82 (9.5%) 
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Table 3. Histopathological findings of the tumor 
Tablo 3. Tümörde gözlenen histopatolojik bulgular 

Epidermis       Dermis 
Hyperkeratosis   + (7), ++ (24), +++ (51) Hyperplasia + (43), ++ (39) 
Acanthosis ++ (19), +++ (63) Hemorrhage 17 
Hydropic degeneration + (2), ++ (18), +++  (62) Lymphocytes infiltration 23 
Keratohyalin granules 44   
Inclusion bodies 12   

(+) Mild number of lesions; (++) moderate number of lesions; (+++) severe number of lesions. 
 
Table 4. Immunohistochemical findings of the tumor 
Tablo 4. Tümörde gözlenen immunohistokimyasal bulgular 

 Epidermis       Dermis 
BPV-1 - (12), -/+ (32), + (38) - (82) 
PCNA + (19), ++ (63) -/+ (43), + (39) 
Ki-67 + (20), ++ (62) -/+ (51), + (31) 

(-) None; (-/+) none or weak number of lesions; (+)weak number of lesions; (++)moderate number of lesions; (+++) marked number 
of lesions. 
 
 

Figure 1. Epidermis; hyperkeratosis (H), acanthosis (A) and hydropic degeneration (arrows) in keratinocyts, HE, x 200 µm. 
Şekil 1. Epidermis, hiperkeratozis (H), akantozis (A) ve keratinositlerde hidropik dejenerasyon (oklar), HE, x 200 µm. 
Figure 2. Only some cells in the basal layer of the epidermis have positive reactions for anti-bovine papilloma virus antigen, ABC, x 
60 µm. 
Şekil 2. Epidermisin bazal katmanında sadece bir kaç hücrede sığır papilloma virus antijenine karşı pozitif reaksiyon, ABC, x 60 µm. 
Figure 3. PCNA positive reactions in the nuclei of epidermal and mesenchymal cells, ABC, x 60 µm. 
Şekil 3.Epidermal  ve mezenşimal hücrelerde PCNA pozitif reaksiyon, ABC, x 60 µm. 
Figure 4. Ki-67 positive reactions in the nuclei of epidermal and mesenchymal cells, ABC, x 200 µm. 
Şekil 4. Epidermal ve mezenşimal hücrelerde Ki-67 pozitif reaksiyon, ABC, x 200 µm. 
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Histopathologically, varying degrees of hyperplasia 
of the epidermis with irregular papillary projections into 
the dermis was common and it was seen in all animals. In 
the epidermis moderate to severe acanthosis, mild to 
severe hyperkeratosis, hydropic degeneration (Figure1) 
of keratinocyts and many koilocytes with variably sized 
keratohyalin granules were present. Also rare presence of 
intranuclear inclusion bodies were observed only in the 
basal cells of the epidermis. Dermis showed mild to 
moderate hyperplasia of the connective tissue that 
consisted of blood vessels, fibroblasts, focal hemorrhage 
and mild infiltration of lymphocytes. The main 
histopathological features are summarized in Table 3. 

A few cell of the basal layer of the epidermis was 
immunostained with BPV-1 (Figure 2). Weak to 
moderate diffuse nuclear staining of PCNA (Figure 3) 
and Ki-67 (Figure 4) was detected predominantly in the 
basal layer of the epidermis. Also superficial layer of 
hyperplastic dermis showed positive reaction with PCNA 
and Ki-67. The immunohistochemical lesions are 
summarized in Table 4.  
 

Discussion and Conclusion 
Bovine papillomatosis is a common viral disease of 

the skin, manifested as benign tumors or warts, caused by 
bovine papillomavirus (BPV) (23). Papillomavirus may 
affect all ages of cattle; however, affected cattle were 
usually younger than 2 years of age (27). In this study, 
cutaneous papillomatosis was detected in animals aged 
between 5 and 24 months. Bovine cutaneous papillomas 
were detected mainly on the head and neck, besides on 
thorax and in some animals within the other parts of the 
body (1, 3, 4, 11, 15). In our study most of the lesions 
were found on the head (63.2%). Papillomatosis may 
become a significant herd problem when a large group of 
young, susceptible cattle become infected. The percentage 
of disease may be increased approximately up to 20-25% 
(29). In this study, the percentage of bovine papillomatosis 
was detected between 3.0-18.2% (mean 9.5%) in different 
herds.  

The macroscopic and microscopic findings of the 
tumor that observed in the present study was similar to 
described before (1, 11,14). Macroscopically cauliflower-
like shaped tumoral masses were observed. The lesions 
were composed of a generally marked hyperkeratosis of 
the epidermis with irregular papillary projections into the 
dermis in the histopathologic examination.  

Viral inclusion bodies are rarely reported in 
naturally occurred skin papillomas (12, 15). Etiology of 
this disease is connecting to papillomaviruses, and cattle 
are natural carries of the virus (6, 12, 27). In this study 
intranuclear viral inclusion bodies were seen in papilloma 
as demonstrated by previous study (10), specific antigen 
(BPV-1) in the basal cell layer of epidermis. 

The level of cellular proliferation in tumor tissue 
may be determined by immunohistochemical techniques. 
With these methods, nuclear antigen associated with cell 
growth and division, stained and evaluated under the 
microscope (26). Because of both Ki-67 and PCNA is a 
useful marker of cell proliferation (5); they used several 
times in neoplastic skin tissues previously (2, 16, 17). 
Immunohistochemical studies have shown increased 
nuclear PCNA and Ki-67 staining at both human and 
cattle papillomatosis (13, 14, 18, 22). In our study PCNA 
and Ki-67 immunolabeling was principally present in the 
epidermis. But as previous study (14) we also observed 
immunoreactivity in dermis. The immunolabelling of 
both PCNA and Ki-67 were increased parallel to 
fibroblastic activity. It seen that Ki-67 immunoreactivity 
has been shown to bear a close correlation with the 
PCNA staining. 

In this study, the present authors described clinical 
and pathological findings of cutaneous papillomatosis in 
the cattle. Specific antigen of BPV-1 was demonstrated 
by immunohistochemically in bovine cutaneous 
papillomatosis. The present researchers also decided that 
the PCNA and Ki-67 antibodies were very useful 
markers to detection of cellular proliferation in the 
bovine cutaneous papillomatosis. 
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