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ABSTRACT  

Papilloma was a proliferative neoplasm which benign typically that affecting nearly all animal species. This study 

aimed to observed changes in the papilloma in cattle based on macroscopic and microscopic to determine the 

difference between the two samples. The sample used was papilloma which was suspected based on clinical 

symptoms in an Angus breed and Limousin cattle. The samples were processed in histopathological techniques and 

stained with hematoxylin-eosin. In clinically sign, neoplasms of various sizes were found and showed exophytic 

masses in several parts of the body. On the macroscopic examination on the Angus cattle were found sarcoid-shaped 

tumors on the neck and nodular forms such as cauliflower-like shaped on several parts of the body, black-gray in color 

and the rough surface on the tumor. Microscopically, hyperkeratosis, coliocytes, and acanthosis were found. On the 

macroscopic examination of the tumor in Limousin cattle, were found the tumors that in the nodular shape, yellowish-

white in color with a flat surface on the tumor. Microscopically, there was the proliferation of connective tissue in the 

dermis, hyperkeratosis, rete ridges, acanthosis and eosinophilic intranuclear inclusions. The conclusion of this study 

was found the differences by macroscopic and microscopic of the papilloma tumors in Angus and Limousin cattle. 
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1. INTRODUCTION 

Papilloma tumors or warts are neoplasms that are 

found in almost all types of animals. In young cattle, 

warts are found around the neck. Papillomatosis is a 

benign type of neoplasm, for example, skin papilloma, 

fibro papilloma and also malignancy, for example, 

bladder cancer in cattle which causes considerable 

economic losses [1, 2]. Bovine papillomatosis is a 

disease that attacks cattle with Papilloma (Warts) on 

the skin and mucosa caused by Bovine Papilloma Virus 

(BPV) subtypes 1, 2, 3, 4, 5, 6 which were isolated [3]. 

BPV is classified into 4 genera, namely: 

Xipapillomavirus, Deltapillomavirus, Epsilon- 

papillomavirus and Dyoxipapillomavirus. Genus 

Xipapillomavirus (BPV types 3, 4, 6 - previously in 

subgroups B - 9, 10, 11 and 12) infects the cause of 

papilloma epithelial keratinocytes while the genus 

Deltapapillomavirus (BPV types 1, 2 previously 

included in subgroups A and 13) causes fibropapilloma 

on the skin and urinary vesicles. BPV 5 causes 

fibropapilloma in the udder [4]. Papillomavirus not 

only causes papillomatosis in cattle but causes equine 

sarcoid in horses and canine oral papillomatosis in cats 

[5,6]. 

Although BPV infection does not usually cause 

livestock death, it does cause slow growth, weight loss 

and decreased milk production [7]. Although the spread 

of disease is usually direct contact, many factors such 

as contaminated food and equipment, castration, 

injections, heredity, nutritional imbalances, hormonal 

imbalances, and decreased immune system may play a 

role in the spread of disease [8,9]. 

Diagnosis of papillomatosis in cattle can be based 

on clinical symptoms, histopathological examination, 

using electron microscopy and immunohistochemical 

staining to detect papillomavirus in papilloma tissue [6, 

10]. Histopathological view, varying degrees of 

hyperplasia of the epidermis with irregular papillary 
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into the dermis, low to severe acanthosis in the 

epidermis, low to severe hyperkeratosis, hydropic 

degeneration, and rarely intranuclear inclusion bodies 

are observed only in basal cells of the epidermis [11]. 

This study aims to see the histopathological picture of 

tumor tissue collected from 2 different breeds of cattle. 

2. MATERIALS AND METHODS 

2.1. Sample Collection 

Tumor tissue biopsy collected from 1 breed of 

Angus cattle and 1 breed of Limousin cattle aged 1 

year each. Before the biopsy, the surrounding tissue 

was under anaesthesia with local anaesthetic 

(Lidocaine HCL). Furthermore, the sample was fixed 

in 10% neutral buffered formalin (NBF) solution and 

then made histopathological preparations. 

2.2. Histopathological Preparations 

Histopathological preparations were processed 

regarding the modification of the method of Kiernan 

[12]. Tumor samples were fixed in a 10% neutral 

buffer formalin (NBF) solution, then cut to a size of 

1x1x1 cm, dehydrated in an ethanol series with 

increasing concentrations (70%, 80%, 96%, absolute 

ethanol I and II) for 2 hours each. Then clearing with 

xylene I and II for 1.5 hours, then infiltrated with 

paraffin infiltration I and II for 2 hours each and then 

implanted in a paraffin block using a paraffin 

embedding set. The paraffin blocks were then cut to a 

thickness of 5 µm using a microtome. The best cut 

results are floated in a water bath with a temperature of 

45°C. The preparation is then lifted and placed on the 

object-glass, then dried on a slide warmer for at least 2 

hours. 

2.3. Histopathological Staining 

The tissue slides were deparaffinized using xylene I 

and II for 5 minutes. Then rehydrated with absolute 

ethanol I and II, 96% ethanol  I and II, 90% ethanol I 

and II each for 3 minutes, then soaking in distilled 

water for 1 minute. Then stained by soaking in a 

solution of hematoxylin for 5 minutes, then rinsing 

with distilled water. After that, once to acid alcohol and 

then put in the eosin solution for 5 minutes. Then 

rinsed again with distilled water, then the dehydration 

process with 96% ethanol I and II, absolute ethanol I 

and II each dipping twice. After that, cleared with 

xylene I, II, III for 3 minutes, then mounted with 

adhesive material Entellan® slides. The observations 

were made with an Olympus light microscope and 

documented with a micrograph photo. 

 

3. RESULTS 

Observations of the breed of Angus cattle, show 

neoplasms such as cauliflower-like shaped that appear 

since they were 4 months old. Dry and rough. Initially, 

it grows on the neck and spreads to the face and 

shoulders with a nodular shape and sarcoid of varying 

sizes, and has never been treated. Limousin cattle were 

also found to have cauliflower-like shaped neoplasms 

with changing sizes from 1 month old. Initially, the 

neoplasm grew in the area around the lips and spread 

over the head, neck and shoulders (Figure 1) and had 

been treated with ivermectin (Interchemie®, 

Netherlands) but did not heal.  

 

3.1 Clinical Signs and Gross Pathology 

In Angus and Limousin cattle, a mass of 

cauliflower-like shaped, dry, rough was found with the 

distribution of the head, neck, eyes and shoulders with 

various size and exophytic. The Angus cattle patient 

found sarcoid-shaped papilloma in the neck area and 

nodular shapes with various sizes in the head and 

shoulder area. The color of the papilloma was grayish 

black and there was still hair on the tumor with rough 

tumor surface shape (Figure 2A). In the Limousin 

cattle patient, nodular papillomas were found on the 

head, neck and back of various sizes and yellowish-

white in color with rough surface shapes (Figure 2B). 

3.2 Histopathological Examination 

Histopathological examination, tumors in Angus 

and Limousin cattle found hyperkeratosis in the 

stratum corneum, acanthosis and rete ridge extending 

toward the connective tissue in the dermal (Figure 3A), 

hyper granulation of the stratum spinosum, and the 

presence of fibrovascular areas in the epidermal layer 

(Figure. 3B), squamous epithelial cell proliferation, 

koilocytes in the stratum spinosum (Figure 3C). A few 

 Figure 1 There is a cutaneous papilloma tumor  in 

the head, neck, and shoulder area. 
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mitotic (Figure. 3D) in Limousin tumors, and inclusion 

bodies in keratinocyte cells (Figure 4). 

 

4. DISCUSSION 

On clinical examination, the mass distribution of 

both Angus and limousin cattle patients did not differ 

from the results reported by Mansour et al. [13], which 

states that there are papillomas in the shoulder, head 

and neck area. However, it is different from the report 

of Al-Salihi et al. [14], papillomas in cattle aged 5 

months to 5 years were found in all parts of the animal 

body. BPV infection, depending on the viral pathotype 

and environmental factors, causes clinical signs in 

cattle, such as skin fibropapilloma caused by BPV-1 

and 2, upper gastrointestinal cancer caused by BPV-4, 

papillomatosis of the nipple and udder caused by BPV-

1, -5, -6, -9 and -10, penis papillomatosis caused by 

BPV-1, bladder cancer caused by BPV-1 and 2 and 

skin papilloma caused by BPV-8 [15,16]. 

 

According to Araldi et al. [2], the presence of 

clinical lesions on the skin is a very important indicator 

for primary diagnosis that needs to be supported by 

histopathology. Histopathological analysis, papilloma 

(exophytic), there was moderate to severe 

hyperkeratosis, squamous epithelial cell proliferation 

such as finger-like shape in the fibrovascular area, as 

well as hypergranulosis in the granulosum stratum 

similar to the report Ayman and Das [17] and Al-Salihi 

et al. [13]. Microscopically, exophytic type 

fibropapilloma is the most common type and also 

endophytic type fibropapilloma which can lead to 

malignant fibrosarcoma [18]. 

Histopathologically, skin neoplasms caused by 

papillomavirus infection in cattle are different from 

other types of animals in skin epithelial hyperplasia. 

According to Cheville and Olson. [19], that the virus 

triggers a tissue response and cutaneous fibroplasia. 

Fibropapilloma of the reproductive tract is evident in 

the lesion following intradermal inoculation. However, 

the same lesions are not so obvious that they are not 

visible [20]. 

 

 
Figure 2 Macroscopic tumor such as cauliflower-

like shaped with a rough surface, grayish black in 

Angus cattle (A); Macroscopic tumor with a rough 

surface, yellowish-white and cauliflower-like 

shaped (B). 

 
Figure 3 Hyperkeratosis in the stratum corneum 

(H), acanthosis (A) and rete ridge extending toward 

the connective tissue in the dermal (Arrow). 

Hematoxylin-Eosin (H&E). x4; B. The presence of 

fibrovascular areas in the epidermal layer (Arrow). 

H&E. x4; C. Degeneration of the vacuole 

cytoplasm (koilocytosis) in the stratum spinosum 

(Arrow). H&E. x40; D. Mitotic cell in the stratum 

basale (Arrow). H&E. 
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Intranuclear inclusions in this study were found to 

be few. The same is the case with previous studies by 

Al-Salihi et al. and Tan [14,10]. According to Ozsoy et 

al. [11], found inclusion bodies in basal cells. 

In the study results, histopathologically the two 

samples of cattle tumors are in the growing phase. 

There are 3 phases of cutaneous papilloma tumor 

development, namely: the growing phase, development 

phase and the regression phase. The growing phase is 

characterized by basal cell hyperplasia, mild to 

moderate acanthosis, hyperkeratosis and parakeratosis, 

and some intranuclear body inclusion. The 

developmental phase is characterized by acanthosis 

characterized by swollen cells and marked 

hyperkeratosis and parakeratosis. any intranuclear 

inclusion bodies were present in swollen or 

degenerating cells of the upper spinous and granular 

cell layers. The regression phase is characterized by 

slight epidermal hyperplasia, rete ridge regression, 

moderate fibroblast proliferation, and collagen 

deposition along with T lymphocyte infiltration in the 

epidermal and dermal layers [21]. 

5. CONCLUSION 

The result of this study proves that found the 

differences by macroscopic and microscopic of the 

papilloma tumors in Angus and Limousin cattle. 
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