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INTRODUCTION

Transmissible venereal tumour (TVT) is a 
reticuloendothelial tumour in dogs that mainly 
affects the external genitalia and occasionally the 
internal genitalia (1). It is sexually transmitted 
by coitus and other contacts and is also known 
as infectious sarcoma, venereal granuloma, 
transmissible lymphosarcoma or sticker tumour. 
TVT affects the mucosa of the external genitalia 
and less often, the internal genitalia (2). According 
to Cohen (3), the exfoliation and transplantation of 
neoplastic cells during physical contact provide the 
main mode of transmission onto genital mucosa, 
and also onto nasal or oral mucosa, during mating 
or licking of affected genitalia, respectively.  
Canine hepatozoonosis is caused by Hepatozoon 
canis and transmitted by ingestion of an Ixodid 
tick, Rhipicephalus sanguineus containing mature 
oocysts (4). Hepatozoon spp. are protozoa of the 
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phylum Apicomplexa, some of which parasitize the 
white blood cells of dogs. At present, two species of 
Hepatozoon have been identified in dogs: H. canis 
which is transmitted by Rhipicephalus sanguineus, 
and H. americanum which is transmitted by 
Amblyoma maculatum. Between H. canis and 
H. americanum there are differences in morphology, 
pathogenicity, tissue tropism and clinical signs. In 
particular, H. americanum is much more pathogenic 
and can be lethal. The dog is infected when it ingests 
a tick containing sporulated oocysts. The sporozoites 
are released in the dog’s digestive tract, penetrate the 
intestinal wall and are carried by the blood or lymph 
to the liver, lymph nodes, kidneys, bone marrow 
and muscle where schizogony occurs. Numerous 
merozoites develop, some of them enter neutrophils 
and monocytes and transform into gametocytes. 
All Hepatozoon spp. share a basic life cycle that 
includes sexual development and sporogony in a 
hematophagous invertebrate definitive host, and 
merogony followed by gamontogony in a vertebrate 
intermediate host. Definitive hosts for Hepatozoon 
spp. are blood-sucking invertebrates, including 
ticks, mites, sand flies, tsetse flies, mosquitoes, 
fleas, lice, reduviid bugs, and leeches (5). To the 
author’s knowledge this is the first report of H. canis 
infection associated with a TVT case in India and 
hence the case is recorded and discussed.  
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CASE REPORT

A 14-year-old Spitz female dog with a growth 
in the caudal vagina protruding from the vulva 
was presented at the small animal clinics surgery 

(outpatient unit) of the Teaching Veterinary Hospital 
at the Madras Veterinary College. On examination 
the mass was suggestive of TVT by fine needle 
aspiration cytology (FNAC) sample submitted 
for cytological examination. Blood samples were 
collected for haematology in EDTA vials; serum 

biochemistry and blood smear for Leishman-Giemsa 
staining were carried out at the centralized clinical 
laboratory. The whole blood was analysed by auto 
haematology analyser (BC-2800 Vet) and serum 
biochemistry in A15 auto analyser. FNAC touch 

Figure 1. Cytological smear from a vulval mass showing discrete round cells with eccentric round nuclei, uniform 
granular chromatin pattern  and  clear, cytoplasmic vacuoles 

impression smear was taken from the mass, then 
stained with Leishman-Giemsa stain for cytological 
examination.   

Cytological smear from the protruding vulval 
mass showed discrete round cells having eccentric 
round nuclei with uniform granular chromatin 

Haematology Value Reference values
Serum 
Biochemistry 
parameters

Value Reference Values

Haemoglobin 3.8 mg/dL 12-18 mg/L BUN 18.84 mg/dL 10-28 mg/dL

PCV 15.7% 37-55% Creatinine 1.08 mg/dL 0.5-1.5 mg/dL

RBC 2.72 m /cubic mm 5.5-8.5m/ cmm Total protein 6.4 g/dL 5.4-7.1 g/dL

WBC 30,700/cubic mm 6000-17000/ cmm Albumin 1.8 g/dL 2.3-3.8 g/dL

 Platelets 5,06,000/cmm 200000-500000/ cmm Globulin 4.6g/dL 2.3-5.2g/dL

Neutrophils 90% 60-70% AST 50.0 IU/L 23-66 IU/L

Lymphocytes 8% 20-30% ALP 476.0 IU/L 20-156 IU/L
Monocytes 2% 0-5% Total bilirubin 0.40 mg/dL 0.15-.0.50 mg/dL

Blood picture Rouleaux formation of RBC, Hypochromasia, 
Leptocytes, Neutrophilia Direct bilirubin 0.21mg/dL 0.06-0.12mg/dL

Blood Parasite Hepatozoan canis Calcium 8.81 mg/dL 9-11.3mg/dL

Table 1. Haemological and sero-biochemical values of H.canis infected TVT dog

Senthil N. R. et al.
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damaged skin and mucosa (6). Stockmann et al. (7) 
observed tumour formation in the posterior region 
of the vagina and vestibule-vaginal junction, which 
was prolapsed out of the vulva of bitches. TVT 
usually occur in bitches within the age group of 
2-8 years (8). In this study an increased level of 
ALP was observed. According to Kerr (9), increased 
activities of serum AST, ALT and ALP may be due 
to liver damage, while increased AST and CK 
concentrations were thought to be linked to muscle 
tissue damage. Gavazza et al. (4) and Sarma et al. 
(10) observed elevation of ALP in H. canis infection. 
Elevation of ALP seen in this report might be due to 
progression of schizogony within bone-morrow and 
hepatocytes, in addition to the spleen. 

Kose et al. (11) recorded leucocytosis, 
haemoconcentration and microcytic hypochromic 
anaemia in haematological examination of 
disseminated metastatic TVT. In this report, the 
complete blood count revealed normocytic and 
hypochromic anaemia with neutrophillia as observed 
by Paramjit et al. (12) in a case of hepatozoonosis 
in a mongrel dog. Ruiz et al. (13) have previously 
recorded H. canis associated with canine TVT in 
Argentina.  H. canis infection affects spleen, lymph 
nodes and bone marrow. Clinical signs vary from 

pattern and a single round prominent nucleolus, 
as shown in Figure 1. The microscopic features of 
the cytological smear were thus suggestive of TVT. 
Neoplastic cells ranged from 12-24 μm in diameter 
and they had moderate amounts of granular and 
moderately blue staining cytoplasm. Cells revealed 
clear, distinct, punched out cytoplasmic vacuoles. 
The vacuoles were similar in size and arranged 
in linear array along the inner surface of the cell 
membrane. In addition to the neoplastic cells, 
normal appearing neutrophils and lymphocytes 
were seen.     

Haematological and serum biochemistry results 
are showed in Table 1. Haematological examination 
revealed marked decrease in haemoglobin (3.8g/dl),
packed cell volume (PCV) (15.7%) and RBC 
count (2.7 million cells/mcL), while the blood 
smear revealed  rouleaux formation of RBC, 
hypochromasia, leptocytes and neutrophilia. 
Neutrophils were parasitized with both non-
nucleated and stained nucleated forms of H. canis, 
as shown in Figure 2. 

Serum biochemistry results showed elevated 
levels of Alkaline phosphatase (ALP)   (476.0 IU/L) 
whereas BUN, creatinine, total protein, albumin 
and globulin were in the normal range, as shown in 
Table 1. 

DISCUSSION

The TVT in dogs are transmitted not only by 
coitus, but also by licking, sniffing, biting, and 
scrabbling of the tumour affected area or through 

Figure 2. Peripheral blood smear from TVT affected dog showing ellipsoidal shaped H.canis gamonts in a neutrophil.

asymptomatic, mild or severe, including anaemia 
and lethargy, depending on the level of parasitemia 
and the immune status of the subject (4, 14). 
Hepatozoonosis is often found in association with 
other infections including blood parasites (15).

Hepatozoon canis infection in a dog with TVT- Case report
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The blood picture revealed rouleaux formation 
of RBCs, hypochromasia, leptocytes, neutrophilia. 
Rouleaux are stacks of RBCs which form because 
of the unique discoid shape of the cells. It occurs 
in infl ammatory conditions, connective tissue 
disorders and in tumours due to the interaction of 
fibrinogen with sialic acid on the surface of RBCs. 
This is not an uncommon feature in an anaemic 
condition. Marino et al. (16) reported that sporadic 
Leishmania amastigotes were found within the 
canine TVT in three cases, probably transported by 
infected macrophages often infiltrating the tumour. 
Moreover, the capacity of tumour cells to internalize 
amastigotes suggests phagocytic and/or receptor-
mediated endocytosis that could be related to the 
proposed histiocytic phenotype of TVT. A similar 
pattern of immune-reaction was observed in the 
present case. In addition to cytological examination 
of smears for the identification of tumour, the blood 
smears can necessarily be screened for the presence 
of parasites like H. canis as well. 

Chemotherapy has been shown to be the most 
effective and practical therapy, with vincristine 
sulfate being the most frequently used drug. 
Vincristine can be intravenously administered at 
weekly intervals at a dose of 0.5 to 0.7 mg/m2 of 
body surface area or 0.025 mg/kg, ranitidine at a 
dose of 0.2 mg/kg BW, and amoxicillin at a dose of 
11mg/kg BW for 5 days (17). In this case, the animal 
was administered with vincristine sulphate injection 
at a dose of 0.025 mg/kg BW at weekly intervals 
and ranitidine injection at a dose of 0.2 mg/kg
BW. Oxytetracycline (10 mg/kg BW for 5 days) 
followed by oral doxycyline (10 mg/kg/day for 
21 days) were also administered. Marked reduction 
in the size of tumors after 5 cycles of treatment was 
observed and blood smear examination revealed 
absence of H. canis schizonts.
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