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Introduction 

Transmissible Venereal Tumor (TVT), also known 

as Sticker’s tumor, transmissible lenfosarcoma, 

venereal granuloma, infectious  sarcoma, is a benign 

tumor of dogs (Pir Yağcı & Kalender 2008). TVT is 

an immune related highly contagious round cell 

tumor and its origin is unknown (Park et al. 2006; 

Farjanikish 2017). This tumor, especially seen in 

sexually active and young female dogs, is 

transmitted among dogs through mating (Çeşme et 

al. 2015). Transmission can also occur via 

behavioral social expressions such as biting, sniffing 

or licking (Sudjaidee et al. 2015).  
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Abstract 

Transmissible Venereal Tumor (TVT) is a highly contagious round cell tumor and its origin is 

unknown. In our study, we aimed to evaluate CD3, CD79αcy, vimentin, α-smooth muscle actin, 

S100, and cytokeratin 5/6 expressions immunohistochemically in order to reveal the cellular 

characterization of TVT. The material of this study consisted of ten dog tissue sections, six 

females and four males diagnosed with TVT. Tissue samples from dogs were fixed in a 10% 

buffered formaldehyde solution. After routine tissue procedures follow-up, Hematoxylin & Eosin 

stain was applied to the sections and investigated under a light microscope. The smear prepared 

from the tumor was examined with the Diff-Quick method for cytologically. 

Immunohistochemical staining was performed on the tissues using the avidin-biotin immune 

peroxidase complex method. Based on macroscopic, histopathological and cytological findings, 

we decided that the cases were TVT. All cases were negative for all markers except vimentin 

expression in round tumoral cells. The negative immunoreactivity of CD3, CD79αcy, α-smooth 

muscle actin, and cytokeratin 5/6 in tumor cells suggests that the origin of the tumor is not 

lymphocytic, smooth muscle cells or epithelial. Only the option of histiocytic origin remains.   
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Köpeklerin Bulaşıcı Veneral Tümörlerinin İmmunohistokimyasal Karakterizasyonunda CD3, CD79αcy, Vimentin, α-Smooth 

Muscle Actin, S100 ve Sitokeratin 5/6 Ekspresyonları 

Özet 

Bulaşıcı Veneral Tümör (BVT) oldukça bulaşıcı, yuvarlak hücreli bir tümördür ve tümörün kökeni bilinmemektedir. Bu çalışmamızda 

BVT’nin hücresel karakterizasyonu ortaya koymak amacıyla CD3, CD79αcy, vimentin, α-düz kas aktin, S100 ve sitokeratin 5/6 

ekspresyonlarını immunohistokimyasal olarak değerlendirmeyi amaçladık. Bu çalışmanın materyalini altısı dişi ve dördü erkek olmak 

üzere toplamda on adet BVT teşhisi konulmuş kesit oluşturdu. Köpeklerden alınan doku kesitleri %10’luk tamponlu formaldehit 

solüsyonunda tespit edildi. Rutin doku işlemleri ardından kesitlere Hematoksilen & Eozin boyası uygulandı. Kesitler ışık mikroskobu 

altında değerlendirildi. Sitolojik incelemeler için kitlelerden alınan smearlere Diff-Quick metodu uygulandı. İmmunohistokimyasal 

boyama olarak avidin biotin immune peroksidaz kompleks yöntemi uygulandı. Makrosobik, histopatolojik ve sitolojik bulgular 

temelinde vakalara TVT teşhisi konuldu. Tüm vakalar yuvarlak tümör hücrelerinde vimentin ekspresyonu dışında tüm belirteçler için 

negatifti. CD3, CD79αcy, S100, sitokeratin 5/6 and α-düz kas aktin  immunoreaktivitesi açısından negatiflik tümörün kökeninin 

lenfositer, düz kas hücresi ya da epitelyal kökenli olmadığını düşündürmektedir. Geriye kalan tek seçenek tümörün histiyositer kökenli 

olabileceği yönündedir. 

Anahtar sözcükler: Bulaşıcı veneral tümör, immunfenotip, köpek  
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The tumor is mostly seen in external genital organs 

and less frequently in internal genital organs (Oruç 

et al. 2011). In female dogs, the localization of the 

tumor is usually in the posterior aspect of the vagina, 

where it usually joins the vestibule. Sometimes it 

surrounds the urethral orifice and can come out of 

the vulva. The tumor is located especially on the 

penis in male dogs, it can sometimes be observed on 

the prepuce (Akkoc et al. 2017).  Although this 

tumor has been detected in many regions worldwide, 

it is more common in dogs that show free movement 

populations in tropical and subtropical countries 

(Özenç et al. 2016; Oguş & Özmen 2018). There are 

opinions of different researchers that the tumor may 

be of different cell origin, such as lymphocyte, 

histiocyte, and reticulum cells (Çizmeci et al. 2012). 

It is thought that it may be associated with a viral 

agent (Uçar 2016). 

CD3 is a surface antigen specific for T lymphocytes, 

indicating the T cell distribution in tissues. 

Normally, CD3 has  both inducer suppressive 

cytotoxic effects in mature peripheral T 

lymphocytes. In immunohistochemical analysis, it 

interacts with the epsilon chain and reacts in T cells 

(Beverley 1981; Mukaratirwa & Gruys 2003). CD79 

is a transmembrane protein that complexes with B 

cell receptors and consists of two chains, CD79A 

and CD79B. CD79 antigen B forms part of the 

lymphocyte receptor complex and plays a role in 

mediating the transport of IgM to the cell surface. 

CD79 is not found in myeloid and T cells. Therefore, 

it is stained to identify B cell neoplasms (Astsaturov 

1996; Milner 1996; Pérez et al. 1998). Vimentin is 

one of the 5 main types of cytoplasmic intermediate 

filaments and is the first type 3 intermediate filament 

to be expressed in all mesenchymal embryonic cells. 

Endothelial cells are found in mesenchymal origin 

cells such as fibroblast and vascular smooth muscle 

cells. They also constitute the important skeletal 

structure of these cells (Rosai 1996; Marchal et al. 

1997; Tosun 2009). Vimentin is also expressed by 

TVT cells (Araújo et al. 2012).  Cytokeratin 5 / 6 is 

a cytoplasmic intermediate filament produced 

mainly in keratinized and non-keratinized 

epithelium, prostate basal cells, salivary gland and 

breast cells (David et al. 2003; Akpınar, 2010). The 

S100 protein is used to distinguish the infectious 

venereal tumor of dogs from amelanotic melanoma. 

While amelanotic melanomas express the S100 

protein, the infectious venereal tumor of dogs does 

not express this protein (Sandusky et al. 1987; 

Mozos et al. 1996). A-smooth muscle actin, encoded 

by the ACTA2 gene, is an isoform of vascular 

smooth muscle actin. Typically expressed in 

vascular smooth muscle cells that contribute to 

vascular motility and contraction (Yuan, 2015). This 

antibody has specificity to muscle cells 

(Mukaratirwa and Gruys, 2003).    

In this study, we aimed to evaluate CD3, CD79 αcy, 

vimentin, α-smooth muscle actin, S100, and 

cytokeratin 5/6 expressions immunohistochemically 

in order to reveal the cellular characterization of 

Kangal and Kangal hybrid dogs with TVT. 

 

Materials and methods  

Animals and ethics committee  

The material of this study consisted of ten dog tissue 

sections, six females and four males diagnosed with 

TVT, with histopathological findings brought to our 

department between 2010 and 2020. Metastatic 

cases were not found in clinical and radiographic 

examinations. When the routine treatments of the 

patients were completed in the clinic, they were 

discharged. Sex, breed, age, location of the tumor, 

stage, and metastasis information of the animals 

were given in Table 1. The ethics committee report 

of this study was obtained from Kafkas University 

Animal Experiments Local Ethics Committee.  

 

Histopathological, Diff-Quick and 

immunohistochemical methods 

Tissue samples from dogs were fixed in a 10% 

buffered formaldehyde solution. After routine tissue 

procedures follow-up, 5 μm thick sections were 

taken from paraffin blocks. To reveal 

histopathological changes, Hematoxylin & Eosin 

(H&E) stain was applied to the sections. Sections 

were investigated under a light microscope 

(Olympus Bx53) and photographed with Cell ^P 

Program (Olympus Soft Imaging Solutions GmbH, 

3,4). The smear taken as sliding over the mass was 

used with the Diff-Quick method for cytological 

examinations. Diff-Quick staining, a modified 

version of Giemsa staining, is one of the fastest 

methods. This method used in our clinical routine is 

easy and reliable to apply. Swaps and smear samples 

were taken from the masses in the vagina or penis. 

Spread the sample onto the slide and dry it. For Diff-

Quick staining, methanol is kept for 20 seconds in 

fixative, 20 seconds in orange solution (solution I), 

20 seconds in purple solution (solution II), and 10 

seconds in distilled water. It was then kept in ethanol 

(95%) for 10 seconds, dried in air, and kept in xylol 

for 15 seconds, then sealed with entellan (Dinç 

2005). Immunohistochemical staining was 

performed on the tissues using the avidin-biotin 

immune peroxidase complex method. For 

immunohistochemical staining, sections of 4 μm 

thick from paraffin blocks were rehydrated. 
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Table 1. Sex, breed, age, location of the tumor, stage and metastasis information of the animals

 

 

To prevent endogenous peroxidase activity, the 

sections were treated with 3% hydrogen peroxide 

solution for 15 minutes. The microwave method was 

applied to the sections to reveal the antigenic 

receptors (Citrate Buffer Solution pH 6 for 25 min). 

In order to prevent nonspecific staining, the sections 

were incubated for 30 minutes with non-immune 

serum (Genemed Biotechnologies REF 54-0003). 

Following treatment with Phosphate Buffered Salt 

Solution (PBS) with different antibodies; (CD3: 

Thermo Fisher Scientific, MA1-90582, ready to 

use), (CD79αcy: Thermo Fisher Scientific, SP7, 

Dilution Ratio 1:400), (Vimentin: Thermo Fisher 

Scientific, SP-20, ready to use), (α-smooth muscle 

actin Ab-1: Thermo Fisher Scientific, 1A4, ready to 

use), (S100: Thermo Fisher Scientific, 4C4.9, ready 

to use) and (Cytokeratin 5/6: Thermo Fisher 

Scientific, D5/16 B4, ready to use) were incubated 

for overnight. The sections were washed 3 times in 

PBS solution for 5 minutes, and the biotinylated 

secondary antibody (Genemed Biotechnologies 

REF 54-0003) was applied to them at room 

temperature for 30 minutes. After washing in PBS 

(3-5 min), all sections were incubated with 

peroxidase-bound Strep Avidin (Genemed 

Biotechnologies REF 54-0003) for 30 minutes. A 

solution of 3.3-diaminobenzidine 

tetrahydrochloride (DAB) (Genemed 

Biotechnologies REF 10-0048) was used as color 

revealing substrate. The sections were stained with 

Mayer Hematoxylin and coated with immune 

mount. While primary antibodies were not applied 

to negative control sections, diluted normal serum 

was applied to these sections. The sections prepared 

after the covering were examined under a light 

microscope (Olympos Bx53) and photographed via 

the Cell^P program (Olympos Soft Imaging 

Solutions Gmbh, 3,4). 

 

Results 

Macroscopical results 

Female dogs brought to our clinic with complaints 

of bloody discharge in the vulva, external 

appearance of the mass and frequent licking of the 

area, and male dogs with swelling in the penis / 

prepuce area, sometimes with serosanguinous or 

hemorrhage. 

When examined clinically, masses have cauliflower 

appearance, nodular structure, ranging from 5 mm 

to 15 mm, with a crunchy consistency, ulcers with 

ulcers and/or inflammation, sometimes with 

bleeding were determined. In females, it was 

determined that the masses were located in the 

vagina and vulva, whereas in males, the masses were 

located in the caudal part of the penis. None of the 

patients brought to our clinic has a history of 

chemotherapy before. Besides, we learned from the 

animal owners that they encountered such a 

situation for the first time in the anamnesis 

information received. (Figure 1). 

 

 
Figure 1. Macroscopic appearance of the tumor 

Case No Sex Breed Age Location Stage Metastasis 

Case 1 Female Kangal 3 Vagina Progression - 

Case 2 Female Kangal 5 Vagina Progression - 

Case 3 Male Kangal 5 Penis Progression - 

Case 4 Female Kangal hybrid 5 Vulva Progression - 

Case 5 Male Kangal 4 Prepuce Progression - 

Case 6 Female Kangal hybrid 5 Vagina Progression - 

Case 7 Male Kangal 3 Penis Progression - 

Case 8 Male Kangal hybrid 4 Penis Progression - 

Case 9 Female Kangal 5 Vulva Progression - 

Case 10 Female Kangal 4 Vagina Progression - 
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Histopathological Results 

In histopathological examination, we observed that 

tumor cells as confluent layers or solid masses. We 

detected tumor cells with hyperchromatic nuclei 

surrounded by thin stroma. The nuclei of the tumor 

cells were eccentrically located. In addition, we 

detected the presence of a large number of mitotic 

figures. When the developmental stages of the 

tumors were examined, we determined that all of 

them were in the stage of progression. We 

demonstrated mononuclear cell infiltrations, mostly 

lymphocytes, among tumor cells. Necrosis and 

hemorrhage in some cases were other remarkable 

findings (Figure 2). 

 
Figure 2. Tumor cells surrounded by thin stroma, 

and mitotic figures (arrowheads), H&E, Bar=50 μm.   

 

Cytological Results 

In cytological examinations, we detected tumor cells 

with large and vacuolar cytoplasm, hyperchromatic 

and prominent nuclei. We also found that the 

nucleus / cytoplasm ratio increased in favor of the 

nucleus. The increase in the nucleoli number was 

one of the other cytological findings. (Figure 3). 

 
Figure 3. Cytological appearance of TVT cells 

(arrows), Diff-Quick, Bar=20 μm. 

Immunohistochemical Results 

CD3 immunoreaction was strongly with intra- and 

peritumoral infiltrated lymphocytes. We did not 

detect CD3 immunoreactivity in TVT tumoral cells 

(Figure 4). We observed that CD79αcy expression 

in intra-tumoural infiltrating lymphocytes and 

plasma cells very strong (Figure 5). We detected 

vimentin expression in round tumoral cells. The 

cytoplasm of cells was stained densely (Figure 6). α-

smooth muscle actin expression was observed in 

stromal cells and muscle cells from blood vessel 

walls (Figure 7). All TVT cases were negative for 

S100 and cytokeratin 5/6 immunoreactivity (Table 

2). 

 
Figure 4. CD3 expression in intra-tumoural 

infiltrating lymphocytes, IHC, Bar=50 μm. 

 

 
Figure 5. CD79αcy+ diffuse cytoplasmic 

expression in intra-tumoural infiltrating 

lymphocytes, IHC, Bar=50 μm 
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Figure 6. Vimentin expressions in round tumoral 

cells, IHC, Bar=50 μm. 

 

 
Figure 7. α-Smooth Muscle Actin expression in 

stromal cells and muscle cells, IHC, Bar=50 μm.

Table 2. IHC marker expressions of all animal 

 

Discussion

Although TVT is more common in all breeds, 2-8 

years old, sexually active free-roaming animals, it 

has been detected more often in female (64.5%) 

dogs than in male (35.5%) dogs (Pir Yağcı and 

Kalender, 2008; Oruç et al., 2011; Oguş and Özmen, 

2018). Similar to the literature data, six of the ten 

TVT cases that constituted our study were female 

and the mean age was between 3 and 5 (Pir Yağcı 

and Kalender, 2008; Oruç et al., 2011; Oguş and 

Özmen, 2018). Although there was no dog breed 

that TVT showed particularly affinity, most of the 

dogs in our study were Kangal and Kangal hybrid. 

In female dogs, the localization of the tumor is 

usually in the posterior aspect of the vagina, where 

it usually joins the vestibule. The tumor sometimes 

surrounds the urethral orifice and can come out of 

the vulva. In male dogs, the localization of the tumor 

is mostly on the penis. It can sometimes be observed 

on the prepuce (Çeşme et al., 2015; Akkoc et al., 

2017; Farjanikish et al., 2017). Similar to literature 

data, we found tumors mostly on the vagina and 

vulva in female dogs, and on the penis and prepuce 

in male dogs. 

Cytology, histopathology, immunohistochemical 

staining and molecular methods are used for 

definitive diagnosis of this tumor (Nak et al., 2004; 

Park et al. 2006). Macroscopically, tumoral masses 

are nodular, irregular and fragile, and may show 

ulceration. The tumor may have cauliflower-like 

shape, and may also be nodular, papillary or 

multilobular (Vermooten, 1987; Mısırlıoğlu et al., 

1999; Özyurtlu et al., 2008). Microscopically, 

regular-sized dense cells arranged in solid masses 

and confluent sheets interlaced by a thin fibrous 

stroma (Akkoc et al., 2017; Farjanikish et al., 2017). 

Tumor cells have been found to have vesicular 

Case No CD3 CD79αcy Vimentin α-Smooth 

Muscle Actin 

S100 Cytokeratin 

5/6 

Case 1 - - + - - - 

Case 2 - - + - - - 

Case 3 - - + - - - 

Case 4 - - + - - - 

Case 5 - - + - - - 

Case 6 - - + - - - 

Case 7 - - + - - - 

Case 8 - - + - - - 

Case 9 - - + - - - 

Case 10 - - + - - - 
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structures, large oval or round nuclei and prominent 

hyperchromatic nucleoli, with vacuolar cytoplasm 

(Nak et al., 2004; Özyurtlu et al., 2008). The nucleus 

/ cytoplasm ratio has been reported to increase in 

favor of the nucleus (Farjanikish et al., 2017). In 

some areas, the presence of mononuclear cells in the 

focal areas between tumor cells has been revealed 

(Gülbahar and Hazıroğlu, 1995; Park et al., 2006). 

Increased mitotic activity, anisonucleosis, 

anisocytosis, necrosis and hemorrhage in tumors are 

also common findings (Oruç et al., 2011; Özenç, 

2016; Oguş and Özmen, 2018). Fibrovascular 

stroma is scanty in the early stage of the tumor and 

quite abundant in the following stages (Agnew and 

MacLachlan, 2017). In cytological examinations, 

round or oval polyhedral cells are mostly seen with 

thin cytoplasm with the eosinophilic vacuole, round 

hyperchromatic nucleus, nucleolus and a reasonable 

number of mitotic figures (Mısırlıoğlu et al., 1999; 

Pir Yağcı and Kalender, 2008; Çizmeci et al., 2012; 

Çeşme et al., 2015). In addition, the ratio of nucleus 

/ cytoplasm increased in favor of the nucleus (Park 

et al., 2006; Özyurtlu et al., 2008; Ayala-Díaz et al., 

2019). TVT cases presented in our study were also 

evaluated in accordance with the results reported in 

previous studies in terms of macroscopic, 

histopathological and cytological features. 

The phenotype of TVT is controversial, while some 

researchers focus on a histiocytic origin, but it is also 

claimed to be an immature leukocyte phenotype and 

myeloid origin (Alzate et al., 2019). CD3 antibody 

shows cellular affinity especially to T lymphocytes 

(Mukaratirwa and Gruys, 2003). Various 

researchers have reported that tumoral cells are 

negative for CD3 expression. They have observed 

CD3 positive reactions especially in infiltrating 

lymphocytes located in and around the tumoral 

tissue (Mozos et al., 1996; Marchal et al., 1997; 

Pérez et al., 1998; Araújo et al., 2012). The CD3 

positive reaction increases in the infiltrating 

regressive stage of TVT and can be used as an 

important marker in distinguishing TVT from 

lymphomas (Mozos et al., 1996). In accordance with 

the literature data, we detected CD3 positive 

reactions especially in the cytoplasm of 

lymphocytes, which are abundant in tumoral areas. 

It was noteworthy that tumoral cells were negative 

in terms of CD3 reaction. CD79αcy antibody show 

cellular affinity especially to B lymphocytes (Pérez 

et al., 1998). As previously reported (Pérez et al., 

1998; Araújo et al., 2012), tumoral cells were 

negative in terms of CD79 αcy expression. Cells that 

received a positive reaction were particularly B 

lymphocytes and plasma cells. In parallel with the 

literature data, we found that CD79αcy expression 

in intra-tumoural infiltrating lymphocytes and 

plasma cells very strong. Vimentin is an important 

marker of mesenchymal cells and is also expressed 

by TVT cells (Araújo et al., 2012). In previous 

studies (Sandusky et al., 1987; Mozos et al., 1996; 

Marchal et al., 1997; Mukaratirwa et al., 2004; 

Araújo et al., 2012), the researchers have 

demonstrated that all TVT cases reacted positively 

by vimentin immunohistochemically. Similar to 

literature data, we found the reaction of vimentin 

positive in all cases.  S100 protein is an important 

protein used in the differential diagnosis between 

TVT and amelanotic melanoma (Mozos et al., 

1996). It has been reported by various researchers 

that TVT is negative in terms of S100 expression 

(Sandusky et al., 1985; Sandusky et al., 1987; 

Mozos et al., 1996; Pereira et al., 2000). Similar to 

the literature data, we detected S100 negative 

reactions in all TVT cases. As previously reported 

(Marchal et al., 1997; Mukaratirwa and Gruys,  

2003; Mukaratirwa et al., 2004) α-smooth muscle 

actin was negative for all TVT cases. We did not 

detect the α-smooth muscle actin reaction of tumor 

cells. However, the reaction was observed in stromal 

cells and and muscle cells from blood vessel walls. 

Various researchers have mentioned cytokeratin 

expressions were negative in TVT cases (Sandusky 

et al., 1987; Mozos et al., 1996; Pereira et al., 2000; 

Mukaratirwa and Gruys, 2003). We could not 

determine the cytokeratin 5/6 reaction in tumoral 

cells. 

In conclusion, the negative immunoreactivity of 

CD3, CD79 αcy+, α-smooth muscle actin and 

cytokeratin 5/6 in tumor cells suggests that the 

origin of the tumor is not lymphocytic, smooth 

muscle cells or epithelial. Only the possibility of 

histiocytic origin remains. However, some 

researchers have claimed that the tumor is not of 

histiocytic origin as a result of their 

immunohistochemical examinations (Mascarenhas 

et al., 2014). We conclude that S100 and vimentin 

are usable markers in the differential diagnosis of 

TVT. In order to get more precise results, we believe 

that molecular methods should be used and the 

number of samples should be increased. 
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