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Resumo 
 
 
 

COELHO, Ana Carolina Barreto. Neoplasias diagnosticadas em caninos na 
região sul do Rio Grande do Sul entre 2000-2017: correlação histoquímica, 
imuno-histoquímica e variações genéticas. 2019. 53f. Tese (Doutorado em 
Ciências) - Programa de Pós-Graduação em Veterinária, Faculdade de Veterinária, 
Universidade Federal de Pelotas, Pelotas, 2019. 
 
 
O aumento dos casos de neoplasias em animais domésticos é um problema 
crescente na prática veterinária e importante causa de morte em diversas espécies, 
principalmente caninos e felinos. Dentre estas neoplasias os tumores de mama e os 
tumores de células redondas como linfoma e tumor venéreo transmissível (TVT), são 
frequentemente diagnosticados na área de influência do Laboratório Regional de 
Diagnóstico da Faculdade de Veterinária da Universidade Federal de Pelotas (LRD / 
UFPel). São, portanto, incluídos nesta tese três trabalhos científicos. No primeiro foi 
realizado um estudo retrospectivo de linfomas caninos diagnosticados no LRD / 
UFPel entre 2000 e 2017, para determinar sua epidemiologia e distribuição 
anatômica, e avaliar os aspectos histopatológicos e imuno-histoquímicos de cada 
caso, de acordo com a classificação de Kiel adaptada. Linfoma foi diagnosticado em 
77 cães. Em relação à classificação anatômica, a forma multicêntrica foi a mais 
prevalente, representando 71,4% (55/77) dos diagnósticos. Nos 40 casos em que a 
imunofenotipagem foi realizada, os linfomas de células B representaram 62,5% dos 
diagnósticos (25/40), enquanto os linfomas de células T corresponderam a 37,5% 
dos diagnósticos (15/40). O grau de malignidade de acordo com a classificação de 
Kiel modificada foi baixo em 35% dos linfomas (14/40) e alto em 65% dos casos 
(26/40). A forma multicêntrica foi mais frequente na região de influência do LRD / 
UFPel. No segundo trabalho foi realizado um estudo molecular para identificação de 
mutações nos éxons 7 e 8 no gene TP53 em tumores de mama em 20 cães fêmea 
de diferentes raças ou misturados não foram encontradas alterações na sequência 
dos mesmos e suas regiões intrônicas limítrofes. O sequenciamento dos demais 
éxons e regiões intrônicas bem como a ampliação do número de cães analisados 
podem revelar alterações não detectadas aqui, demonstrando a importância de 
expandir o presente estudo. No terceiro artigo foi demonstrado que a IHQ é uma 
ferramenta importante para diferenciar o TVT canino de outros tumores de células 
redondas. 
 
 
Palavras-chave: neoplasias; TP53; imunofenótipo; linfoma; imuno-histoquímica 



 

 

Abstract 
 
 
 

COELHO, Ana Carolina Barreto. Neoplasms diagnosed in canines in the 
southern region of Rio Grande do Sul between 2000-2018: histochemical 
correlation, immunohistochemistry and genetic variations. 2019. 53f. Thesis 
(Doctor degree in Sciences) - Programa de Pós-Graduação em Veterinária, 
Faculdade de Veterinária, Universidade Federal de Pelotas, Pelotas, 2019. 
 
 

The increase in the incidence of tumors in domestic animals is a growing concern in 

veterinary practice and an important cause of death in several species, mainly dogs 

and cats. Among these neoplasms, breast cancer and round cell tumors such as 

lymphoma and transmissible venereal tumor (TVT) are frequently diagnosed in the 

area of influence of the Regional Diagnostic Laboratory of the Faculty of Veterinary 

Medicine of the Federal University of Pelotas (LRD / UFPel). Therefore, three 

scientific papers were included in this thesis. In the first, a retrospective study of 

canine lymphomas diagnosed in the LRD / UFPel between 2000 and 2017 was 

carried out to determine their epidemiology and anatomical distribution, and to 

evaluate the histopathological and immunohistochemical aspects of these 

lymphomas, according to the modified Kiel classification. Lymphoma was observed in 

77 dogs. The multicentric form was the most prevalent, representing 71.4% (55/77) 

of the diagnoses. In 40 cases immunophenotyping was performed, and B-cell 

lymphomas accounted for 62.5% of the diagnoses (25/40), while T-cell lymphomas 

corresponded to 37.5% of the diagnoses (15/40). The degree of malignancy 

according to the modified Kiel classification was low in 35% of lymphomas (14/40) 

and high in 65% of cases (26/40). The multicentric form was more frequent in the 

region of influence of the LRD / UFPel. In a second paper, a molecular study was 

carried out to identify mutations in exons 7 and 8 in the TP53 gene in canine 

mammary tumors. Twenty mammary tumors of mixed breed female dogs were 

analyzed.The sequencing of the other exons and intron regions as well as the 

increase in the number of dogs analyzed may reveal alterations not detected here, 

demonstrating the importance of expanding the present study. IHQ is an important 

tool for differentiating canine TVT from other round cell tumors. 

 
 
Keywords: neoplasms; TP53; immunophenotype; lymphoma; immunohistochemistry 
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1 Introdução 

 

O aumento dos casos de neoplasias em animais domésticos é um problema 

crescente na prática veterinária especialmente nas espécies canina e felina 

(SALVADOR, 2010). No Brasil, um estudo realizado na região metropolitana de São 

Paulo apontou as neoplasias como a segunda principal causa de morte em cães, 

representando 13,28% (BENTUBO et al., 2007). No sul do país, na Mesorregião 

Centro Ocidental Rio-Grandense, 7,8% dos cães morreram ou foram submetidos à 

eutanásia por apresentarem complicações relacionadas a neoplasmas em estudo de 

4844 casos (FIGHEIRA et al., 2008). As neoplasias são uma das principais causas 

de morte em cães com mais de 10 anos, acometendo 50% destes. Dos cães 

afetados, em torno de 25% morrem devido à doença (ADAMS et al., 2010).  

Neste contexto, o nível de especialização e as exigências veterinárias de 

diagnósticos mais precisos, em particular para as neoplasias, têm despertado a 

necessidade de implementar técnicas auxiliares de diagnóstico (SILVA et al., 2015). 

O diagnóstico dos diversos tipos de neoplasia na clínica veterinária tem se tornando 

cada vez mais importante, já que cada tipo de neoplasia responde a um tratamento 

específico (WITHROW et al., 2013). 

A imuno-histoquímica (IHQ), além das diversas técnicas histoquímicas, é uma 

ferramenta importante na caracterização de doenças neoplásicas em seres 

humanos e tornou-se igualmente importante na medicina veterinária. A técnica 

mostra-se fundamental na rotina diagnóstica para a identificação dos diferentes tipos 

histológicos e de fatores prognósticos, direcionando os animais afetados para 

tratamento adequado, além de identificar os tumores com maior risco de recidiva e 

evolução fatal (CAPELOZZI, 2009). O número de testes de IHQ oferecidos pelos 

laboratórios veterinários para o diagnóstico de neoplasias aumentou 

exponencialmente na última década (RAMOS-VARA et al., 2008).  

As possibilidades para utilização desta técnica em oncologia veterinária são 

ilimitadas. A avaliação da proliferação celular, angiogênese, expressão de COX-2 e 

outros marcadores celulares representam fatores prognósticos e preditivos para 

inúmeros processos neoplásicos (HORTA et al., 2012). Além disso, a IHQ pode ser 
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aplicada na oncologia veterinária para a definição do imunofenótipo neoplásico e 

pode, também, ser usada, particularmente, em estudos retrospectivos, quando 

tecidos frescos ou congelados não podem ser avaliados ou quando as amostras não 

podem ser enviadas ao laboratório imediatamente (ARSLAN et al., 2004). Esta 

técnica tem sido utilizada para determinação do imunofenótipo de linfomas 

(FOURNEL-FLEURY et al., 2002). Diversos trabalhos têm dado conta de que a 

técnica tem possibilitado um diagnóstico detalhado, prognóstico e direcionamento de 

tratamento adequado para os linfomas caninos e de outras espécies animais 

(TESKE et al., 1994; KIUPEL et al., 1999; HORTA et al., 2012). A IHQ é, também, 

fundamental para o diagnóstico de neoplasias indiferenciadas como as de células 

redondas (RAMOS-VARA et al., 2008). 

Além da IHQ, nos últimos anos a genética e a biologia molecular tem 

contribuído para o avanço no conhecimento sobre a biologia dos tumores. Grande 

parte do conhecimento em relação à biologia das neoplasias está direcionada aos 

humanos, tornando necessária a compreensão mais abrangente na área da 

medicina veterinária (RICHARDSON et al., 1997). O diagnóstico molecular em 

oncologia tem sido utilizado na detecção de mutações somáticas, alterações gênicas 

ou expressão proteica que podem alterar o diagnóstico, prognóstico e a terapia dos 

animais com neoplasias (ENGSTROM et al., 2011). 

As mutações podem ocorrer em qualquer uma das etapas de crescimento e 

diferenciação celular. O acúmulo destas mutações é que pode resultar na 

desregulação progressiva do crescimento e originar uma célula tumoral. De modo 

geral, as mutações de genes específicos se acumulam em células somáticas, as 

quais perdem um número essencial de mecanismos de controle de crescimento, 

dando início a formação do tumor (JORDE et al., 2000). Mutações no gene 

supressor de tumor TP53 parecem ser a alteração genética mais comum nos 

tumores de mama canino (LEE et al., 2004). O TP53 produz uma proteína que é 

fundamental na regulação do ciclo celular, levando à morte celular ou senescência 

quando o sistema de reparo normal da célula não consegue corrigir erros no DNA 

(NAKAMURA et al., 2002). As mutações nesse gene estão associadas à progressão 

dos tumores, além de demostrarem maior potencial de malignidade e piora do 

prognóstico (MUTO et al., 2000; LEE & KWEON, 2002; LEE et al., 2004).  
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Os objetivos do presente trabalho foram realizar um estudo comparativo dos 

linfomas observados em caninos utilizando a histoquímica e a imuno-histoquímica, 

bem como determinar a imunofenotipagem desta neoplasia em tecido incluído em 

parafina. Objetivou-se, também, determinar a prevalência das mutações somáticas 

do gene TP53 em tumores de mama mais frequentemente diagnosticados em 

caninos. Descreveu-se, ainda, um caso de TVT com metástase no sistema nervoso 

central. 



 

 

 

2 Artigos 

2.1 Artigo 1 
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Canine lymphomas diagnosed in southern Brazil between 2000 and 2017: epidemiology and immunophenotype1 
 

Ana Carolina Barreto Coelho2,3, Joanna Vargas Zillig Echenique2, Bianca dos Santos Lemos2, Pablo Estima-Silva2, 
Eliza Simone Viégas Sallis4, Margarida Buss Raffi4 e Ana Lucia Schild5* 

 
ABSTRACT.- Coelho A.C.B, Echenique J.V.Z., Lemos B.S., Estima-Silva P., Sallis E.S.V., Raffi M.B. & Schild A.L. 2016. 
[Canine lymphomas diagnosed in the southern Brazil from 2000 to 2017: epidemiology and 
immunophenotype]. Linfomas caninos diagnosticados na região Sul do Rio Grande do Sul entre 2000 e 2017: 
epidemiologia e imunofenótipo. Pesquisa Veterinária Brasileira 38(00)00-00. Laboratório Regional de 
Diagnóstico, Faculdade de Veterinária, Universidade Federal de Pelotas, Campus Universitário s/n, Pelotas, RS 
96010-900, Brasil. E-mail: alschild@terra.com.br 

Lymphoma is a neoplasm that originates from solid hematopoietic tissues and is one of the most common 
tumors in dogs. The goal of the present study was to perform a retrospective study of canine lymphomas 
diagnosed at the Laboratório Regional de Diagnóstico, at the Faculdade de Veterinária da Universidade Federal 
de Pelotas (LRD/UFPel) between 2000 and 2017, to determine the epidemiology and anatomical distribution, 
and to evaluate the histopathological and immunohistochemical aspects of each case according to the adapted 
Kiel classification. The protocols for necropsies and biopsies in the laboratory were reviewed. Lymphoma was 
diagnosed in 77 dogs. Approximately 37.7% (29/77) of affected dogs had no defined breed, while dogs with 
defined breeds accounted for 58.4% (45/77) of the diagnoses. The occurrence in males (40/77) was slightly 
higher than that in females (36/77), and the mean age was 8.1 years (1.4-17 years). The most affected age group 
was between six and 10 years of age with 31 cases (40.2%). Regarding the anatomical classification, the 
multicentric form was the most prevalent, accounting for 71.4% (55/77) of the diagnoses. In 40 cases in which 
immunophenotyping was performed, B-cell lymphomas represented 62.5% of the diagnoses (25/40), while T-
cell lymphomas corresponded to 37.5% of the diagnoses (15/40). The degree of malignancy according to the 
modified Kiel classification was low in 35% of lymphomas (14/40) and high in 65% of cases (26/40). The 
multicentric form was more frequent in the region of influence of the LRD/UFPel. Identification of the 
immunophenotype can improve the quality of life and survival in affected dogs since it allows the most 
appropriate treatment for each patient. 
 
INDEX TERMS: Dog, lymphoma, immunophenotyping. 
 

Resumo 
 

O linfoma é uma neoplasia com origem nos tecidos hematopoiéticos sólidos e é um dos tumores mais frequentes 
em cães. O objetivo do presente trabalho foi efetuar um estudo retrospectivo dos linfomas caninos recebidos no 
Laboratório Regional de Diagnóstico, da Faculdade de Veterinária da Universidade Federal de Pelotas entre 2000 
e 2017, determinando a epidemiologia e a distribuição anatômica, bem como os aspectos histopatológicos e 
imuno-histoquímicos de cada caso de acordo com a classificação de Kiel adaptada. Foram revisados os 
protocolos de necropsias e biópsias recebidos no laboratório identificando-se 77 casos de cães com diagnóstico 
de linfoma. A doença afetou cães sem raça definida em 37,7% (29/77) dos casos, enquanto os cães com raças 
definidas tiveram 58,4% (45/77) dos diagnósticos. A ocorrência em machos (40/77) foi discretamente maior do 
que em fêmeas (36/77) e a idade média foi de 8,1 anos (1,4-17 anos). A faixa etária mais acometida foi entre seis 
e 10 anos de idade com 31 casos (40,2%). Quanto à classificação anatômica a forma multicêntrica foi a mais 
prevalente atingindo 71,4% (55/77) dos diagnósticos. Em 40 casos em que foi realizada a imunofenotipagem, os 
linfomas de células B representaram 62,5% dos casos (25/40), enquanto os linfomas de células T equivaleram a 
37,5% dos diagnósticos (15/40). O grau de malignidade de acordo com a classificação de Kiel modificada foi 
baixo em 35% dos linfomas (14/40) e alto em 65% dos casos (26/40). Conclui-se que a forma multicêntrica é 
mais frequente na região de influência do LRD/UFPel e que a identificação do imunofenótipo pode melhorar a 
qualidade de vida e dar maior sobrevida aos cães afetados uma vez que permite o tratamento mais adequado 
para cada caso. 
 

                                                                 
1Recebido em ...................................... 
Aceito em ........................................... 
2 Programa de Pós-Graduação em Veterinária, Faculdade de Veterinária (FV), Universidade Federal de Pelotas 
(UFPel), Campus Universitário s/n, Pelotas, RS 96010-900, Brasil.  
3Faculdade de Veterinária, Centro Universitário Ritter dos Reis (UniRitter), Rua Orfanotrofio 555, Alto 
Teresópolis, Porto Alegre, RS 90840-440, Brasil. 
4 Departamento de Patologia, FV-UFPel, Campus Capão do Leão s/n, Pelotas, RS96010-900, Brasil. 
5 Laboratório Regional de Diagnóstico, FV-UFPel, Campus Universitário s/n, Pelotas, RS 96010-900, Brasil. 
*Autor para correspondência: E-mail: alschild@terra.com.br 
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TERMOS DE INDEXAÇÃO: Cães, linfoma, imunofenótipo. 
 

Introduction 
 

Lymphoma, which is also called lymphosarcoma, is a common hematopoietic neoplasm in dogs and accounts 
for 7% to 24% of all canine tumors and up to 83% of hematopoietic neoplasms in this species (Vail & Young 
2007 Vail 2010). The etiology of lymphoma has been reported to be multifactorial and includes viral infections, 
genetic predisposition, and environmental factors (Cunha et al. 2011). Human non-Hodgkin's lymphoma (NHL) 
has several characteristics in common with canine lymphoma and because of this similarity, the schemes used 
for morphological classification of human NHL, such as those of the Kiel and Working Formulation, have been 
used with success by several authors to classify canine lymphoma (Moreno & Bracarense 2007, Suzano et al. 
2010). Both systems classify lymphoma according to the degree of malignancy, and the World Health 
Organization (WHO), classifies lymphoma anatomically according to its origin as multicentric, mediastinal or 
thymic, alimentary, cutaneous and extranodal, of which multicentric lymphoma is the most common 
presentation (Owen 1980).  

The large amount of tumor biology information in different neoplastic types in each species requires careful 
diagnosis and encompasses cellular and molecular characteristics that go beyond the definition of malignancy 
(Ramos-Vara et al. 2008). Immunohistochemistry (IHC) is an important tool for characterizing neoplastic 
diseases in humans and has also become important in veterinary medicine. This technique is fundamental in 
routine diagnostics for identifying different histological types and prognostic factors, directing appropriate 
treatment for the affected animals, and identifying patients with a higher risk of relapse and fatal course of 
disease (Capelozzi 2009). In veterinary medicine, there are few studies on the epidemiological, clinical, 
morphological and phenotype characteristics of lymphoma in dogs (Moreno & Bracarense 2007). 

The objective of the present study was to perform a retrospective study of canine lymphomas diagnosed at 
the Laboratório Regional de Diagnóstico, da Faculdade de Veterinária da Universidade Federal de Pelotas 
(LRD/UFPel) between 2000 and 2017, to determine its epidemiology and anatomical distribution, to describe 
the histopathological and immunohistochemical aspects of 40 diagnosed cases according to the Kiel classification,  
and to determine the predominant immunophenotype in dogs in the region of influence of the LRD/UFPel. 

 
Material e Methods 

Records from biopsies and necropsies performed between 2000 and 2017 by the LRD/UFPel were reviewed. 
Epidemiological information (breed, sex and age), histological descriptions and anatomical locations of the 
tumors were retrieved. The dogs were grouped by age, as follows: (1) up to two years; (2) between two and five 
years; (3) older than five years but younger than 10 years; and (4) older than 10 years (Cunha et al. 2011). 
Regarding the size of the breed, the dogs were divided into giant or large breeds, medium breeds and small 
breeds. To perform the anatomical classification, the criteria proposed by the World Health Organization (OMS) 
were used. In addition, 40 cases were selected and histologically reassessed and classified according to the 
modified Kiel system (Suzano et al., 2010) and were immunophenotypically characterized using 
immunohistochemical technique. For the detection of immunophenotype B, anti-CD79a antibody [CD79A Protein, 
Mouse, Recombinant (ECD, Fc Tag) BIOCARE MEDICAL] was used at a dilution of 1:100, and for T-
immunophenotype, anti-CD3 antibody (Rabbit Monoclonal, EP41 – IgG BIOCARE MEDICAL) was used at a 
dilution of 1:100 in 7.2% PBS solution. Histological sections 3-μm thick were mounted on charged slides, were 
deparaffinized and rehydrated in a xylol and alcohol battery. For endogenous peroxidase blocking, 10% 
hydrogen peroxide solution diluted in methanol was added for 20 minutes at room temperature. Antigen 
retrieval for anti-CD79a was performed using TRIS solution after microwaving for 15 minutes, and for anti-CD3 
antigen retrieval, proteinase K was used for 15 minutes at room temperature. Blocking of nonspecific reactions 
(background) was performed with 5% skim milk diluted in 7.2% PBS for 25 minutes. The sections were covered 
with the solution containing the antibody and incubated in a humid chamber for 18 h (overnight) at 4°C. The 
sections were incubated with MACH 4 Mouse Probe for 15 minutes at 33°C and then incubated with MACH 4 HRP 
Polymer for 30 minutes at 35°C, both of which were purchased from BIOCARE MEDICAL (MACH 4 Universal 
HPR-Polymer Detection System). The chromogen associated detection system (DAB) was applied for 
approximately 40 seconds. The slides were then sheared with Harris hematoxylin for approximately 15 seconds, 
washed in distilled water and dehydrated in increasing alcohol gradations, clarified in xylol and mounted with 
Entellan. For the negative control, 7.2% nonimmune PBS was used instead of the primary antibody, and as a 
positive control, unchanged swine tonsils were used. The slides were evaluated under an optical microscope and 
classified as positive or negative.  
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Results 
 

Between 2000 and 2017, 77 cases of canine lymphoma were diagnosed in the LRD: 38 in biopsies/organs and 
39 in necropsies. Thirty-one (40.2%) dogs were 5 to 10 years-old; 18 (23.4%) were older than 10 years; 17 
(22.1%) were 2 to 5 years-old; and 2 (2.6%) were aged less than 2 years. The mean age of the affected dogs was 
eight years and one month. In nine protocols, the age was not reported. Regarding the sex of dogs affected by the 
disease, 40 cases (52%) were observed in males, and 36 cases (47%) were observed in females; in one case, the 
sex of the animal was not reported. Out of 77 cases, 45 occurred in dogs with a defined breed, and 29 occurred in 
dogs with an undefined breed. In three cases, the breed was not recorded in the protocols. Out of the 45 dogs 
with a defined breed, 22 (48.9%) were giant or large breeds, 14 (31.1%) were medium-sized breeds, and 9 (20%) 
were small breeds. Regarding the anatomic classification, the multicentric presentation was observed in 55 cases 
(71.4%), followed by the alimentary form in nine cases (11.7%), the cutaneous form in seven cases (9.1%), and 
extranodal disease in six cases (7.8%). 

Out of the 40 cases of canine lymphoma selected for immunophenotyping, 21 were from necropsies, and 19 
were from biopsies. The course of the disease from the first clinical signs until death or euthanasia was recorded 
in the protocols of 13 necropsies. Out of these 13 cases, 10 were positive for B cells, eight were multicentric, one 
was alimentary and one extranodal, and the course varied from three days to three years; in the dog with 
extranodal lymphoma, the disease duration was three days. Of the three cases that were positive for T cells, all 
were multicentric, and the course of disease ranged from two weeks to six months. In two biopsies that were 
sent to the LRD/UFPel and were both positive for B cells and multicentric, the survival of the affected dog in one 
case was two years and eight months, and in the other was four weeks. In the patient with the longer disease 
course, the dog was treated with the protocol indicated for the disease (a combination of cyclophosphamide, 
vincristine and prednisone for four weeks and maintenance with lomustine for five months). The patient with 
the duration of disease of one month was not treated. 

Forty cases of lymphoma were diffuse, and the number of cases and the histological characteristics (Fig. 1A, B, 
C and D), according to the Kiel criteria are presented in Table 1. The degree of malignancy according to the 
modified Kiel classification was low in 35% of lymphomas (14/40) and high in 65% of lymphomas (26/40). 
According to the results of immunohistochemistry, B-cell lymphomas represented 62.5% of the cases (25/40), 
while T-cell lymphomas corresponded to 37.5% of the cases (15/40). Table 2 shows the frequency of the cell 
types observed in each case of lymphoma according to the Kiel classification, as well as the immunophenotype of 
each tumor. 

Regarding the anatomical classification of the 40 selected cases, the multicentric form occurred in 65% 
(26/40) of dogs with a history of generalized lymphadenopathy; 17 were diagnosed at necropsy, and nine were 
diagnosed by biopsies. Eighteen dogs were positive for B cells, and eight were positive for T cells. The cutaneous 
form occurred in 12.5% (5/40) of the dogs, and all of them were positive for T cells; the alimentary form 
occurred in 12.5% (5/40) of the dogs, and all of them were positive for B cells; and the extranodal form occurred 
in 10% (4/40) of the dogs, with two dogs being positive for B cells (Fig. 1 A) and two dogs being positive for T 
cells (Table 2, Fig. 2B). 

 
Discussion 

 
In the present study, 29 dogs with lymphoma had no defined breed, and 48 patients were of various breeds, 

with Rottweilers being the most affected dog breed. In other reports, it has been shown that breeds, such as 
Rottweilers, Boxers, German Shepherds, Cocker Spaniels and Poodles, develop lymphoma more frequently than 
other dog breeds (Cardoso et al. 2003, Moreno & Bracarense 2007, Cunha et al. 2011). If we consider the 
individual breed, the incidence of lymphoma in dogs with an undefined breed was much higher than in those 
with defined breeds. It is estimated that in the municipality of Pelotas, where most of the dogs in this study came 
from, that there are approximately 66,700 dogs, of which approximately 80% have no defined breed or are 
crossbred (Prefeitura Municipal de Pelotas Pelotas 2012). This could justify the large number of cases in 
undefined breed dogs. 

It was observed that sex apparently does not interfere with the occurrence of lymphoma, which has also been 
mentioned by other authors (Cunha et al., 2011), although there have been reports of a predisposition to 
lymphoma in males (Fighera et al. 2006, Moreno & Bracarense 2007, Gavazza et al. 2009).  

The mean age of dogs affected by lymphoma was eight years, and the highest prevalence of the disease 
occurred in middle-aged dogs. In a similar study, in the central region of Rio Grande do Sul, the authors observed 
a tendency to develop lymphoma in elderly animals (Fighera et al. 2006). On the other hand, in a study 
conducted in the North of Paraná, the age group of dogs most frequently affected by the disease was between 
two and five years of age (Moreno & Bracarense 2007). This age group was also the most affected in a study 
carried out in the United States (Teske 1994). These differences suggest that there is no age pattern for the 
occurrence of lymphomas in dogs; however, animals less than 24 months of age are rarely affected. 
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According to the anatomical classification, the multicentric form was the most frequently diagnosed, 
accounting for 71.4% of the cases. In other studies, it has been demonstrated that the multicentric form is the 
most frequent form, with percentages higher than 80% (Teske 1994, Ponce et al. 2010, Neuwald et al. 2014). The 
high degree of malignancy observed in most lymphomas (65%) in this study has also been observed by other 
authors (Teske et al. 1994, Fournel-Fleury et al. 2002, Suzano et al. 2010, Ponce et al. 2010). These findings 
demonstrate that the behavior of lymphoma with respect to its anatomical location and malignant potential are 
similar regardless of the region of the study. On the other hand, in terms of the cellular origin, there appears to 
be a regional or geographical influence that interferes with the cell types of canine lymphoma (Teske et al. 1994, 
Fournel-Fleury et al. 2002). In the present study, most of the diagnosed lymphomas were B-cell lymphomas 
(62.5%), and in a similar study carried out in São Paulo, the most frequent type was T-cell lymphoma, which 
accounted for 60.2% of cases (De Moura et al. 2001). These differences may be related to geographical 
differences. In phenotype studies performed in man, it has been shown that in European countries and the 
United States, the most frequent phenotype is the B-cell phenotype, with the T-cell phenotype occurring in only 
12% of cases. In Japan, this percentage increases to 50% (Fournel-Fleury et al. 2002). Geographic differences 
may influence the immunophenotype of lymphomas in man, which can be extrapolated to dogs (Fournell- Fleury 
et al. 2002). However, in the State of São Paulo, in a study of the immunophenotypes of lymphomas in humans, a 
predominance of B-cell lymphoma was found (Gouveia 2011), whereas in a study in dogs, also in São Paulo, T-
cell lymphoma was predominant. Ponce et al. (2010) observed 35.4% of T-cell lymphomas in dogs and suggested 
that this percentage may be related to the greater number of skin biopsies performed, all with a T-cell 
immunophenotype. In the present study, out of seven skin samples with a diagnosis of lymphoma, five were 
submitted for immunohistochemistry to determine the immunophenotype, and all originated from T cells; 
however, in the LRD case, the skin samples did not outperform the other materials sent for diagnosis, which 
ruled out the influence of anatomical location on the percentage of T-cell lymphomas in the dogs of this study. 

In the 13 cases of lymphoma in dogs that were diagnosed at necropsy, considerable variation was observed in 
the duration of the disease, independent of immunophenotype. During the advanced stage of the disease, 
regardless of the immunophenotype, the course of disease is rapid (Machicote & González 2008). In four cases of 
multicentric lymphoma that were positive for B cells, considering that the immunophenotype that is less 
aggressive, the evolution was less than one week, and in one case of multicentric T-cell lymphoma, which is more 
aggressive, the observed course of disease was two weeks. It should be noted that the information on the 
treatment of these animals was not available, and treatment should be considered since it may influence the 
survival time of the animals. Lymphomas, although highly heterogeneous, are considered to be responsive to 
chemotherapy. However, in dogs, survival of more than one month is not frequent in untreated animals 
(Macewan 1990). This suggests that these five dogs were not treated for the disease. In two diagnoses made by 
biopsy, in which the protocol provided information on the survival time of dogs, it was found that one of the dogs 
that was treated with chemotherapy survived for two years, and the other dog that did not undergo 
chemotherapy survived for a month. In a study of 147 dogs with lymphoma, the mean survival time with 
complete or partial regression of increases in lymph node volume was 265 days (Macewen et al. 1987). Most 
likely, the efficiency of chemotherapy is directly associated with the immunophenotype of lymphoma, which 
indicates that detection of immunophenotype by immunohistochemistry is necessary, considering the 
maintenance and quality of life of the pets affected by the disease. The extranodal form is rare in dogs (Jacobs et 
al., 2002), and in the present study, three of the four cases that were submitted for immunophenotyping were 
from biopsies and were be classified as multicentric if other organs were involved. The incidence of mediastinal 
lymphoma has been reported to be low in some studies (Sequeira et al. 1999, Fournel-Fleury et al. 2002) and 
relatively high in others (Jacobs et al. 2002, Cardoso et al. 2003). In the present study, no cases of mediastinal 
lymphoma were diagnosed. 

The determination of the immunophenotype of lymphoma is of undeniable importance, since it allows 
detailed diagnosis and prognosis and directs the choice of a more appropriate treatment (Horta et al. 2012). In a 
study by Kiupel et al. (1999) using the same antibodies from the present study, it was demonstrated that the 
determination of the immunophenotype in dogs with lymphoma was important for the prognosis of survival, 
indicating that dogs with B-cell lymphomas, which are less aggressive, were those with a longer survival time 
(Teske et al. 1994). In the present study, the percentage of tumors with a T-cell immunophenotype and a high 
degree of malignancy based on morphology was greater (73%) than that of low malignancy (27%). Apparently, 
from these results, it is possible to corroborate the observations made by Teske et al. (1994), who suggested that 
T-cell lymphomas always have a high degree of malignancy, independent of cell morphology. In addition, 
cutaneous lymphoma can be considered to be T-cell lymphoma in origin, and treatments directed to this cell type 
should be performed when phenotyping is not possible.  

 
Conclusion 

 
The results of the present study demonstrated that canine lymphoma presents mostly immunophenotype B 

and is multicentric, considering the region of influence of the LRD/UFPel. In cases of cutaneous lymphoma, when 
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it is impossible to perform the phenotyping, treatment protocols for tumors originating from T cells seems to be 
the most appropriate. 
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LEGENDS 
 
Fig. 1. Lymphoma in dog. A. Lymphocytic lymphoma. Small cells, with small rounded nuclei, dense chromatin 
and scarce cytoplasm (HE 20X). B. Centrocytic lymphoma. Small cells with scarce cytoplasm, with small and 
irregular nuclei, loose to dense chromatin (HE 20X). C. Centrocytic-centroblastic lymphoma. Two distinct cell 
groups, small cells similar to the centrocytic type and large cells similar to the centroblastic type (HE 20X).  D. 
Centroblastic lymphoma. Large cells with slightly basophilic cytoplasm, ranging from scarce to abundant. 
Rounded nuclei, loose chromatin, with multiple medium size peripheral nucleoli, and mitoses (HE 20X). 
 
Fig. 2. Lymphoma in dog. A. Immunoblastic lymphoma positive for anti-CD79a antibody (B cell) 20X. B. 
Centrocytic-centroblastic lymphoma positive for anti-CD3 antibody (T-cell) 20X.  
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Table 1.Number of cases and histological characteristics of the lymphomas observed according to the criteria of 
the modified Kiel system 

Modified Kiel system Number of cases Histological characteristics 

Low grade of malignancy   

Lymphocytic 2 -Small cells, with small rounded 
nuclei, dense chromatin and scarce 
cytoplasm 

Centrocitic 4 -Small cells with scarce cytoplasm, 
with small and irregular nuclei, loose 
to dense chromatin, and nucleolus 
present or absent 

Centrocitic-centroblastic 8 -Two distinct cell groups, small cells 
similar to the centrocytic type and 
large cells similar to the centroblastic 
type. 

High degree of malignancy   

Centroblastics 9 -Large cells with slightly basophilic 
cytoplasm, ranging from scarce to 
abundant. Rounded nuclei, loose 
chromatin, with multiple medium size 
peripheral nucleoli, and mitoses 

Immunoblastic 9 -Cells of medium to large cytoplasm, 
ranging from abundant to sparse, 
round to oval nucleus, vesicular 
chromatin and prominent and central 
nucleolus, and the many mitotic 
figures 

Lymphoblastic 3 - Rounded, small to medium-sized 
cells with scanty cytoplasm, with a 
clear alo around cells, rounded nuclei, 
dense chromatin and mitotic figures 

Anaplasic 5 -Large and pleomorphic cells with 
slightly basophilic cytoplasm, large, 
rounded and irregular nuclei, loose 
chromatin and mitotic figures 

Fonte: Suzano et al. 2010  
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Table 2. Histological and immunuhistochemical classification of 40 cases of canine lymphomas, age, sex and 
anatomical location 
Lymphoma subtypes classification1 

 
Number of 
cases 

Average 
age (years) 

Sex  Anatomical location 

M1 F  Mt Al Ct Ex 

B Cell lymphoma 25        
Low grade of malignancy 10        
Lymphocytic 1 1  1 1    
Centrocytic 2 9.5 2  2    
Centrocytic-centroblastic 7 7.9 6 1 5 2   
High degree of malignancy 15        
Centroblastic 4 7.7 2 2 4    
Immunoblastic  6 10.2 2 4 3 3   
Lymphoblastic 1 7 1     1 
Anaplasic 4 7.3 1 3 3   1 
         
T Cell lymphoma 15        
Low grade of malignancy 4        
Lymphocytic 1 6  1 1    
Centrocytic 2 8.5 1 1 1  1  
Centrocitic-centroblastic 1 9  1 1    
High degree of malignancy 11        
Centroblastic 5 7 3 2 4   1 
Immunoblastic 3 7.7 1 2   3  
Lymphoblastic 2 13 1 1 1   1 
Anaplasic 1 2.5  1   1  
Total 40  20 20 26 5 5 4 

1M=male; F=female; Mt= multicentric; Al=alimentary; Ct=cutaneous; Ex= extranodal
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Fig. 1. Lymphoma in dog. A. Lymphocytic lymphoma. Small cells, with small rounded nuclei, dense chromatin 
and scarce cytoplasm (HE 20X). B. Centrocytic lymphoma. Small cells with scarce cytoplasm, with small and 
irregular nuclei, loose to dense chromatin (HE 20X). C. Centrocytic-centroblastic lymphoma. Two distinct cell 
groups, small cells similar to the centrocytic type and large cells similar to the centroblastic type (HE 20X). D. 
Centroblastic lymphoma. Large cells with slightly basophilic cytoplasm, ranging from scarce to abundant. 
Rounded nuclei, loose chromatin, with multiple medium size peripheral nucleoli, and mitoses (HE 20X). 
 

 

 
Fig. 2. Lymphoma in dog. A. Immunoblastic lymphoma positive for anti-CD79a antibody (B cell) 20X. B. 
Centrocytic-centroblastic lymphoma positive for anti-CD3 antibody (T-cell) 20X. 



23 

 

 

2.2 Artigo 2 

 

 

 

 

 

 

 

 

 

Análise de mutações nos éxons 7 e 8 do gene TP53 em tumores de mama 
caninos 

 
Ana Carolina Barreto Coelho; Leonardo Schuler Faccini; Clairton Marcolongo Pereira; 

Thayane Woycinck Kowalski; Ana Lucia Schild; Lavínia Schuler-Faccini 
 

Submetido à revista Ciência Rural



24 
 

 

Análise de mutações nos éxons 7 e 8 do gene TP53 em tumores de mama caninos 1 

Analysis  of  mutations  in  exons  7  and  8  of  the  TP53  gene  in  canine  breast  tumors 2 

Ana  Carolina  Barreto  CoelhoIeII   Leonardo  Schuler  FacciniIII   Clairton  Marcolongo  3 

PereiraIV   Thayane  Woycinck  KowalskiVI   Ana  Lucia  SchildV   Lavínia  Schuler-4 

FacciniVI 5 

 6 

- NOTA - 7 

RESUMO 8 

Os tumores de mama em medicina veterinária são as neoplasias mais diagnosticadas 9 

em fêmeas caninas não castradas e aproximadamente 50% desses tumores são considerados 10 

malignos. Variações no gene supressor tumoral TP53 estão classicamente associadas a 11 

cânceres em humanos, sendo o gene que apresenta maior frequência de mutações em tumores 12 

humanos, incluindo neoplasias de mama e parecem ser a alteração genética mais comum nas 13 

neoplasias de mama em cães. No presente trabalho procuramos identificar mutações nos 14 

éxons 7 e 8 no gene TP53 em neoplasias de mama em 20 cães fêmea de diferentes raças ou 15 

cruzas. O estudo se trata de uma abordagem preliminar no estudo de variações no gene TP53 16 

em tumores de mama em caninos brasileiros incluindo os sem raça definida. O 17 

sequenciamento dos demais éxons e regiões intrônicas e a ampliação do número de cães 18 

analisados podem revelar alterações não detectadas aqui, demonstrando a importância de 19 

expandir o presente estudo. 20 
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Palavras-chave: Mutação, tumor de mama, gene TP53. 1 

 2 

ABSTRACT 3 

Breast tumors in veterinary medicine are the most diagnosed neoplasms in 4 

uncastrated canine females and approximately 50% of these tumors are considered malignant. 5 

Variations in the suppressor gene TP53 are classically associated with cancer in humans, 6 

including breast cancer and it appears to be the most common genetic anomaly in canine 7 

breast tumors. In the present work, we sought to identify mutations in exons 7 and 8 in the 8 

TP53 gene in tubulo-papillary breast tumors in 20 female dogs of different races or mixed. 9 

The study is a preliminary approach in the study of variations in the TP53 gene in breast 10 

tumors in Brazilian canines including the non-defined breed. The sequencing of the other 11 

exons and intron regions as well as the increase in the number of dogs analyzed may reveal 12 

alterations not detected here, demonstrating the importance of expanding the present study. 13 

 14 

Key words: Mutation, breast tumor, TP53 gene, canine. 15 

 16 

Os tumores de mama em medicina veterinária são as neoplasias mais diagnosticadas 17 

em fêmeas caninas não castradas e aproximadamente 50% desses tumores são considerados 18 

malignos (MOE, 2001). Os carcinomas mamários apresentam heterogeneidade em sua 19 

morfologia e comportamento biológico (MISDORP, 2002). Dentro desse tipo de tumor, os 20 

carcinomas simples e complexos são os mais frequentemente diagnosticados (MISDORP 21 

1999), sendo os carcinomas simples divididos em: tubular, túbulo-papilar, papilar cístico e 22 

cribiforme (GOLDSCHMIDT et al., 2011). 23 

Nos últimos anos novos métodos prognósticos e preditivos para os tumores de mama 24 

canino têm sido explorados com o intuito de prever a evolução clínica e o tempo de sobrevida 25 
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dos animais, além de selecionar esses pacientes para serem tratados com terapias mais 1 

específicas e individualizadas (FERREIRA et al., 2017). Diversos fatores podem ser 2 

considerados como prognósticos e preditivos para os tumores de mama canino, como por 3 

exemplo o tamanho do tumor, o tipo e o grau histológico, ou a expressão de receptores de 4 

estrógeno e de progesterona, mutação e super expressão de genes relacionados ao câncer, 5 

como o gene TP53, entre outros (LEE et al., 2004; FERREIRA et al., 2017). 6 

Mutações no gene supressor de tumor TP53 parecem ser a alteração genética mais 7 

comum nos tumores de mama canino (LEE et al., 2004). O TP53 produz uma proteína que é 8 

fundamental na regulação do ciclo celular, levando à morte celular ou senescência quando o 9 

sistema de reparo normal da célula não consegue corrigir erros no DNA (NAKAMURA et al., 10 

2002). As mutações nesse gene estão associadas à progressão dos tumores, além de 11 

demostrarem maior potencial de malignidade e piora do prognóstico (MUTO et al., 2000; 12 

LEE & KWEON, 2002; LEE et al., 2004). Assim, o objetivo do presente estudo foi avaliar a 13 

presença de mutações no gene TP53 em neoplasias de mama canino. 14 

Foram selecionados vinte casos de neoplasias de mama canino analisados 15 

histologicamente no Laboratório Regional de Diagnóstico, da Faculdade de Veterinária da 16 

Universidade Federal de Pelotas (LRD/UFPel). A classificação utilizada foi à proposta por 17 

GOLDSCHMIDT (2011). As amostras congeladas dessas neoplasias, posteriormente, foram 18 

enviadas ao Departamento de Genética do Instituto de Biociências da Universidade Federal 19 

do Rio Grande do Sul para extração do DNA. 20 

DNA genômico foi extraído de fragmentos dos tumores usando o DNA mini Kit 21 

(Qiagen®), de acordo com as instruções do fabricante. Quatro pares de primers foram 22 

desenhados para amplificar regiões do exon 7 e 8 do gene TP53. Estas regiões foram 23 

amplificadas usando a reação de polimerase em cadeia (PCR). Os fragmentos obtidos foram 24 

visualizados em gel de agarose a 1.5% e posteriormente purificados e submetidos para 25 
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sequenciamento pelo método de Sanger. As sequências foram visualizadas e analisadas 1 

usando o programa Codon Code Aligner®, versão 3.0.1 (Codon Code Corporation, Dedham, 2 

MA, USA). As sequências depositadas no Gen Bank foram utilizadas como referência. 3 

Na Tabela 1 é apresentado o resultado do exame histopatológico das amostras dos 4 

tumores de mama canino. Todas as amostras coletadas eram de fêmeas. A idade dos cães 5 

afetados variou entre sete e 15 anos, em 11 protocolos não foi informada a idade dos animais. 6 

Oito animais eram Sem Raça Definida (SRD), três Poodles, um Collie e um Border Collie. 7 

Em oito casos não foi informada a raça. Não foram encontradas variantes no sequenciamento 8 

dos exons 7 e 8, sendo todas correspondentes à referência. 9 

No presente trabalho procuramos identificar mutações nos éxons 7 e 8 no gene TP53 10 

em neoplasma de mama em 20 cães fêmea de diferentes raças ou cruza. Variações no gene 11 

supressor tumoral TP53 estão classicamente associadas a cânceres em humanos, sendo a 12 

síndrome de Li-Fraumeni (IWAKUMA et al., 2005) um exemplo de como mutações 13 

germinativas em TP53 podem levar a elevada predisposição ao câncer nos portadores destas 14 

mutações. Mais ainda, o TP53 é o gene que apresenta maior frequência de mutações em 15 

tumores humanos, incluindo tumores mamários (OZAKI & NAKAGAWARA, 2011). Por 16 

outro lado, existe muita similaridade entre os tumores mamários em cães e em humanos 17 

(QUEIROGA et al., 2011). Nos cães, o gene TP53 está localizado no cromossomo 5 e 18 

apresenta extensa homologia com a sequência do DNA humano incluindo a distribuição de 19 

éxons, bem como na estrutura e função da proteína (WANG et al., 2018). Mutações neste 20 

gene já foram descritas em vários tumores caninos como linfomas, sarcomas, melanomas, 21 

tumores cerebrais, venéreos e mamários (SANCHES-SERVIN et al., 2009; ASADA et al., 22 

2017). Mutações na região conservada do TP53 parecem ter um papel relevante na 23 

carcinogênese mamária em caninos, assim como em humanos (MAYR et al., 1999, 24 

VELDHOEN et al., 1999; MUTO et al., 2000). 25 
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Uma das importantes limitações deste trabalho foi ter analisado apenas dois éxons: 7 1 

e 8. Estes éxons foram escolhidos a partir de dados da literatura, como potenciais candidatos. 2 

A maioria das mutações relacionadas a câncer estão localizadas nos éxons 5 a 8, que 3 

codificam a região de ligação ao DNA (SCHON & TISCHKOWITZ, 2018). KOSHINO et al. 4 

(2016) encontraram sete mutações em de 43 cães com linfoma, sendo quatro deles nos éxons 5 

7 (n=2) e 8 (n=2). Neste estudo, a presença da mutação também foi relacionada com pior 6 

prognóstico e menor tempo de sobrevida. Particularmente o éxon 8 é muito conservado entre 7 

espécies e mutações neste éxon são frequentemente associadas com tumores em caninos 8 

(JASIK& REICHERT, 2011; NASIR et al., 2001; KANAYA et al. 2002). YORK et al. (2017) 9 

identificaram mutações no éxon 7 em duas de três linhagens celulares de osteossarcomas. 10 

LEE & KEWONG (2002) e LEE et al., (2004) estudaram especificamente o TP53 em 11 

tumores mamários. No primeiro trabalho no exame de 20 tumores caninos, foram encontradas 12 

8 mutações em TP53, sendo cinco localizadas nos éxons 7 e 8 e a presença destas mutações 13 

também implicou em pior prognostico na evolução tumoral (LEE & KEWONG, 2002).  14 

O sequenciamento dos demais éxons e regiões intrônicas bem como a ampliação do 15 

número de cães analisados pode revelar alterações não detectadas aqui, demonstrando a 16 

importância de expandir o presente estudo. 17 

Outra característica particular do presente trabalho foi à inclusão de cães sem raça 18 

definida. Poucos estudos têm se dedicado a identificar a variabilidade genética em populações 19 

caninas miscigenadas. Desta forma, este estudo contribui, também, para o melhor 20 

conhecimento de características genéticas de cães adotivos no Brasil.  21 
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Tabela 1: Diagnósticos histopatológicos dos tumores de mama em cães. 1 

TUMORES NÚMERO DE CASOS 

Carcinoma túbulo papilar 6 

Carcinoma e mioeptelioma maligno 4 

Carcinoma papilar 3 

Tumor benigno misto 3 

Carcinoma tipo complexo 1 

Adenoma 1 

Carcinoma tipo misto 1 

Carcinoma sólido 1 

TOTAL 20 
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Tumor venério transmissível metastático no sistema nervoso central de um cão 2 
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 6 

- NOTE - 7 

ABSTRACT  8 

The objective of this report is to describe the clinical and pathological aspects of a 9 

case of canine transmissible venereal tumor (cTVT) with intraocular and central nervous 10 

system metastases in a 9-month-old female dog. The animal had multiple nodules on its body 11 

without previous history. A cytological examination of the nodules was performed, and the 12 

result was compatible with cTVT. The dog was treated with vincristine sulfate until clinical 13 

remission of the tumors. However, approximately two weeks after remission, the animal 14 

experienced loss of vision and an enucleation was performed. One month later, the animal 15 

displayed neurological signs, and euthanasia was performed, due to the worsening of the 16 

animal’s condition. A necropsy revealed a neoplastic mass in the thalamus region of the 17 

central nervous system, multiple nodules in the lung, and a mass in the anterior chamber of 18 

the right eye. Histologically, a layer of round cells interspersed with a discrete fibrovascular 19 

stroma compatible with cTVT was observed. On immunohistochemistry, there was positive 20 

staining for vimentin and negative staining for cytokeratin, CD79a, CD3, and CD117. The 21 
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lesions along with the immunohistochemistry results confirmed the diagnosis of metastatic 1 

cTVT. 2 

 3 

Key words: Neoplasm, transmissible venereal tumor, brain metastasis. 4 

 5 

RESUMO 6 

O objetivo deste estudo é relatar os aspectos clínicos e patológicos de um caso de 7 

tumor venéreo canino (TVT) com metástase intraocular e no sistema nervoso central em uma 8 

cadela de 9 meses de idade. O animal apresentava múltiplos nódulos no corpo sem histórico 9 

prévio. Foi feito citologia dos nódulos e o resultado foi compatível com TVT. O cão foi 10 

tratado com sulfato de vincristina até a remissão clínica do tumor (um mês) e 11 

aproximadamente duas semanas após a remissão, o animal apresentou perda de visão e foi 12 

realizada enucleação. Um mês depois o animal apresentou sinais clínicos neurológicos e foi 13 

realizado eutanásia pela piora do quadro. Na necropsia havia massa neoplásica na região do 14 

tálamo, múltiplos nódulos no pulmão e uma massa na câmara anterior do olho direito. 15 

Histologicamente, as massas eram um manto de células redondas entremeadas por discreto 16 

estroma fibrovascular, de aspecto morfologico compatível com TVT. Na imuno-histoquimica 17 

houve marcação positiva para vimentina e negativas para citoqueratina, CD79a, CD3 e 18 

CD117.As lesões associadas aos resultados da imuno-histoquímica, permitiram o diagnóstico 19 

de tumor venéreo transmissível metastático. 20 

 21 

Palavras-chave: Neoplasia, tumor venéreo transmissível, metástase cerebral. 22 

 23 

Canine transmissible venereal tumor (TVT) is a contagious, sexually transmitted 24 

neoplasm that develops in dogs and propagates through coitus (GANGULY et al., 2016). 25 
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Unlike other infectious tumors, TVT is not caused by an infectious agent, but rather 1 

by the allogeneic transference of tumor cells. It is estimated that this neoplasm originated 2 

from a mutation that occurred approximately 11,000 years ago (STRAKOVA & 3 

MURCHISON, 2015). The disease has spread and has been identified globally, and is most 4 

common in regions with a greater number of stray dogs (STRAKOVA & MURCHISON, 5 

2015). 6 

Although the primary manifestation is in the genital system, extragenital cases have 7 

been observed involving oral and nasal tissue, including the conjunctival mucosa adjacent to 8 

these tissues (RODRIGUES et al., 2001; GANGULY, et al., 2016), and less commonly, the 9 

eyes and central nervous system (CNS) (FERREIRA et al., 2000). Macroscopically, the 10 

lesions are friable and often hemorrhagic due to the low cohesion between the neoplastic cells; 11 

therefore, the first clinical sign observed tends to be bleeding (GANGULY et al., 2016). TVT 12 

has a microscopic appearance like other round cell tumors, and the diagnosis is usually based 13 

on history, clinical signs, cytology, and histopathology. Immunohistochemistry has been used 14 

to differentiate this neoplasm from other round cell tumors (DAS, et al., 1990; GANGULY et 15 

al., 2016). The most common treatment is vincristine chemotherapy (GANGULY et al., 2016). 16 

The objective of this report is to describe the clinical and pathological aspects of a case of 17 

TVT metastasis in the CNS of a dog. 18 

A female mixed breed dog, approximately 9 months old, was examined at a 19 

veterinary clinic in the city of Porto Alegre, RS. The animal had multiple nodules on its body, 20 

vulva, ocular mucosa, and gingiva, along with signs of malnutrition and apathy. Samples for 21 

cytological examination were collected through fine needle aspiration of the cutaneous 22 

nodules and a vaginal swab. 23 

Cytological examination of the cutaneous tumors revealed a large number of round, 24 

moderately pleomorphic, isolated cells distributed in a layer, which stained poorly blue. The 25 
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cytoplasm of the cells was vacuolated, and the nucleus: cytoplasm ratio was moderate. The 1 

nuclei were large and rounded, with loose chromatin. The nucleoli were rounded and 2 

prominent. There were one to two figures of mitosis per field. On the vaginal cytology, the 3 

same cell type was observed, in addition to a few inflammatory cells. The diagnosis was 4 

round cell neoplasia, with a cytologic picture compatible with TVT. 5 

The animal was treated with vincristine sulphate (0,3mg/m2 weakly) and showed 6 

clinical improvement after one month of treatment. Approximately two weeks after clinical 7 

cure, the dog demonstrated a blue eye and was referred for an ophthalmological consultation. 8 

Diagnosed with vision loss due to glaucoma secondary to a neoplasm, the eye was removed 9 

and sent for histopathological evaluation. 10 

On histopathological examination of the eye, neoplastic proliferation was observed 11 

in the iris,the ciliary body, and a focal area of the cornea. The cells were arranged in a layer, 12 

interspersed by a discrete fibrovascular stroma. The cells were rounded and had eosinophilic 13 

cytoplasm, round nuclei with condensed dotted chromatin, and a single evident nucleolus. 14 

Discrete anisocytosis, moderate anisokaryosis, and rare mitotic figures were observed. In 15 

addition, an extensive area of hemorrhage was seen in the posterior chamber, as well as a 16 

marked inflammatory infiltrate of degenerated neutrophils and hemorrhage in the ciliary body. 17 

In the cornea, there was moderate neovascularization, in addition to an extensive area of 18 

hemorrhage near Descemet’s membrane, with multifocal areas of necrosis, an inflammatory 19 

infiltrate of degenerate neutrophils, and a marked deposition of fibrin. In the crystalline, rare 20 

Morgagni globules were observed. The changes observed on the histopathological 21 

examination were compatible with a diagnosis of TVT. 22 

One month after enucleation, the animal displayed respiratory difficulty, pain, 23 

aggression, and epistaxis. Due to the worsening of clinical signs, the animal was euthanized 24 

and submitted for necropsy and histological evaluation. 25 
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At necropsy, there was a grayish-white, well-defined, un-encapsulated nodule 1 

measuring 1.0 cm in diameter in the region of the thalamus (Figure 1A and 1B). In the lung, 2 

there were several nodules of similar appearance (Figure 1C). In the anterior chamber of the 3 

eye, a small grayish-white tumor was observed (Figure 1D). Histologically, the tumor cells 4 

were arranged in a layer and interspersed by a delicate fibrous stroma. The cells were 5 

predominantly rounded, although some were pleomorphic. The cytoplasm was scarce, finely 6 

granular, weakly basophilic, and had distinct limits. The nuclei were yielding, prominent, and 7 

contained loose chromatin (Figure 1E). There were one to two obvious nucleoli. Three mitotic 8 

figures were observed per field of higher magnification, in addition to a discrete inflammatory 9 

infiltrate of eosinophils, plasma cells, and lymphocytes. On immunohistochemical 10 

examination of the neoplastic tissue, the cells were observed to be positive for vimentin 11 

(Figure 1F) and negative for cytokeratin, CD79a, CD3, and CD117. 12 

The diagnosis of TVT was based on the clinical, cytological, and histological 13 

alterations observed. Immunohistochemical staining was also performed, which yielded 14 

positive results for vimentin and negative for lymphocytes and mast cells, as has been 15 

observed in other reports of TVT (PARK et al., 2006). 16 

The clinical manifestation of the tumor in the genitalia presented by the animal is 17 

characteristic of TVT, but the extragenital presentation is less common. Although extragenital 18 

manifestations are well reported, most are due to auto-implantation (contact with the dog’s 19 

own genitalia) or hetero-implantation (contact with the genitalia of another dog) (FERREIRA 20 

et al., 2001). Metastases originating from the genitalia are markedly less common (5% of 21 

cases), and when they occur, they usually affect regional lymph nodes due to lymphatic 22 

communication. However, they can also occur in other organs, such as the liver, kidneys, 23 

spleen, tonsils, skin and subcutaneous tissue, bone, CNS, mesentery, and eyes (GANGULY et 24 

al., 2016). In this case, it is difficult to determine if the ocular tumor reported was due to 25 
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metastasis or implantation by direct eye contact with TVT cells, since the animal lived on the 1 

street, and it was not possible to establish a more accurate history. Primary ocular TVT cases 2 

have been reported (KOMNENOU et al., 2015); however, most authors consider this 3 

manifestation as having a metastatic origin (KOMNENOU et al., 2015). 4 

The dog in this study was treated with vincristine sulfate; however, the treatment was 5 

stopped after one month, when no signs of the tumor were observed. Treatment with 6 

vincristine is the method of choice for TVT, since it is highly effective. However, rare cases 7 

of recurrence after treatment may occur. In addition, this drug does not cross the blood-brain 8 

barrier (PINCZOWSKI et al., 2015), and this may have favored the rapid reappearance of the 9 

tumor after treatment, especially in the remaining eye. Probably because tumor proliferation 10 

was lodged in the optic nerve, in the region of the chiasm and in the CNS in the thalamus 11 

region and it may contribute for the metastasis for the eye. Metastases of TVT to the CNS are 12 

extremely rare, with only a few cases reported in the literature (FERREIRA et al., 2000). 13 

Animals with brain metastasis may present varying clinical signs, and the tumor may be in 14 

different regions, such as the pituitary, left piriform lobe, and optic chiasm; the rostral and 15 

caudal portions of the left frontal lobe; and the right frontal lobe (FERREIRA et al., 2000). 16 

The behavioral change observed in this case was likely due to the compression caused by the 17 

tumor, mainly in the thalamus region. Lesions in this region have been implicated in 18 

behavioral changes (ESPERIDIÃO-ANTONIO et al., 2007). 19 

This case draws attention to the occurrence of TVT in the CNS of dogs with ocular 20 

TVT.  21 
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 1 

Figure 1 – Metastatic transmissible venereal tumor. A and B. Optic chiasm and ventral part of the thalamus 2 

displaying a grayish white nodular mass measuring 1.0 cm in diameter (arrows). C. Anterior chamber of the eye 3 

displaying a greyish-white mass. D. Lung displaying a mass similar to that of the central nervous system. E. 4 

Neoplasm comprised of rows and cords of round to ovoid cells, with large, round nuclei (arrows). Hematoxylin and 5 

eosin. F. Positive immunolabeling in the cytoplasm of the cells of the tumor for vimentin (arrows). Chromogen DAB. 6 



 

 

3 Considerações Finais 

 

O comportamento dos linfomas em caninos é difícil de prever com base 

apenas na histopatologia, o que demostra a importância da determinação do 

imunofenótipo, por meio da realização da técnica de IHQ. Os resultados do presente 

estudo demonstraram que o linfoma canino apresenta, em sua maioria, 

imunofenótipo B e é multicêntrico, considerando a região de influência do 

LRD/UFPel. Nos casos de linfoma cutâneo, quando é impossível realizar a 

fenotipagem, os protocolos de tratamento para tumores originados de células T 

parecem ser os mais adequados. 

O sequenciamento dos demais éxons e regiões intrônicas do gene TP53 bem 

como a ampliação do número de cães podem revelar alterações não detectadas, 

demonstrando a importância de expandir o presente estudo. 

A IHQ demonstrou ser fundamental para diferenciação do TVT de outras 

neoplasias de células redondas. Além disso, este caso chama atenção para a 

ocorrência de TVC no SNC de cães com TVT ocular. 
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Anexo – Parecer do Comitê de Ética em Experimentação Animal (CEEA) 

 


