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Abstract 
The present study was carried out to compare the haemato-biochemical profile and serum antioxidant 

enzyme status of TVT affected and healthy dogs. Group I comprised of healthy dogs (n=12) and Group II 

(n=12) involved TVT affected dogs (diagnosed based on clinical signs, nature of lesions, impression 

smear cytology and histopathology). Blood samples were collected from both the group of dogs for 

haemato-biochemical parameters and antioxidants evaluation. A significant leukocytosis with 

neutrophilia, significantly higher ALT, superoxide dismutase, glutathione peroxidase and significantly 

lower catalase activity were the prominent findings in TVT affected dogs. In conclusion, estimation of 

haemato-biochemical profile and antioxidant enzymes can be useful in the evaluation of clinical status of 

TVT affected dogs before initiation of suitable treatment. 
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Introduction 

Transmissible venereal tumor (TVT) is a contagious, naturally occurring, horizontally 

transmitted venereal round cell tumor of dogs [1]. It is also known as infectious sarcoma, 

venereal granuloma, transmissible lymphosarcoma or Sticker tumor [2]. In India, TVT is the 

most commonly reported tumor of dogs, accounting for 23-43 per cent of all tumors in the 

canine population [3]. The TVT lesions are friable, hyperemic; multi nodular, cauliflower-like 

masses with an offensive odour from the hemorrhagic discharge [4]. The reduced production of 

several antioxidant defence enzymes can increase ROS levels, producing oxidative damage 

and increasing the risk of cancer in animals [5]. Changes in the haemato-biochemical and 

oxidant- antioxidant balance have been reported in earlier studies of TVT such as of Amruth et 

al. (2017) [6] and Ercan et al. (2020) [7] respectively. As the previous studies carried out on 

antioxidants evaluation in TVT had meager data, present study was carried out to ascertain 

antioxidant enzyme activity and haemato-biochemical status in dogs affected with TVT and to 

compare it with the haemato-biochemical profile of healthy dogs. 

 

Materials and Methods 

Dogs presented to the Department of Veterinary Gynaecology and Obstetrics were selected for 

the present study. The study was conducted on 24 dogs aged above 2 years. Group I comprised 

of healthy dogs (n=12) and Group II (n=12) involved dogs affected with TVT. TVT cases 

were initially diagnosed based on history, clinical symptoms and nature of the lesion. For 

further confirmatory diagnosis of TVT, impression smear cytology and histopathology of the 

tumor mass was performed. 

Blood samples were collected from all the dogs to ascertain haemato-biochemical parameters 

such as total erythrocyte count (TEC), total leucocyte count (TLC), differential leukocyte 

count (DLC), haemoglobin (Hb), packed cell volume (PCV), platelet count, blood urea 

nitrogen (BUN), creatinine, total protein, alanine amino transferase (ALT) and aspartate amino 

transferase (AST) using semi auto analyzer. Antioxidant enzymes catalase, superoxide 

dismutase and glutathione peroxidase were estimated using methods described by Caliborne 

(1985) [8], Marklund and Marklund (1974) [9] and Rotruck et al. (1973) [10] respectively. Tumor 

samples collected from TVT affected dogs were subjected to histopathological evaluation. 
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The data obtained in the present study was tabulated and 

subjected to t- test to analyze the significant differences 

among means, where p≤0.05 was considered as statistically 

significant. The present statistical analysis was done with the 

help of SPSS (version 16.0) statistical software. 

 

Result and Discussion 

The results of the present study have been represented in 

Table 1 and 2. The mean TEC and Hb concentrations of TVT 

affected dogs and healthy dogs did not differ significantly 

which was in congruence with the findings of Das et al. 

(1991) [11] who recorded normal hemogram in TVT affected 

dogs. Similarly, mean PCV and platelet count showed no 

significant variations between Group I and Group II, as in line 

with the findings of Amruth et al., 2017 [6] and Cizmeci et al., 

2012 [12] respectively.  

Significant increase in the TLC in TVT affected dogs as 

compared to healthy dogs in the present study was in 

corroboration with the findings of Cizmeci et al. (2012) [12], 

Girmabirhan and Chanie (2015) [13] and Amruth et al. (2017) 
[6]. Similarly, significant neutrophilia (p<0.05) was observed 

in TVT affected dogs which was in line with the findings of 

Kabuusu et al. (2010) [14] and Amruth et al. (2017) [6]. 

Leukocytosis along with neutrophilia in TVT affected dogs 

might be due to inflammation or as a response to increased 

endogenous corticosteroids released in response to pain and 

stress as opined by Duncan et al. (1995) [15]. 

Further, the mean lymphocyte, monocytes and eosinophil 

count in TVT affected dogs and healthy dogs showed no 

significant variation in the present study as in agreement with 

the reports of Kabuusu et al. (2010) [14] and Amruth et al. 

(2017) [6]. 

Similarly there was no significant variation in the biochemical 

parameters of mean creatinine, BUN and total protein 

concentration of TVT affected dogs and healthy dogs in 

accordance with the findings of Albanese et al. (2006) [16] and 

Naveen et al. (2019) [17].  

However there was significant increase (p<0.05) in the ALT 

activity of TVT affected dogs as compared to healthy dogs in 

congruence with the findings of Girmabirhan and Chanie 

(2015) [13] and Amruth et al. (2017) [6]. Edoardo et al. (2005) 
[18] reported that the aminotransferases typically elevate with 

hepatocellular damage, hepatitis, hepatic tumor, anorexia, 

toxemia, and biliary stasis. But increased aminotransferase 

levels were not significant until they reached double than the 

normal values. Hence the results of the present study indicate 

that the liver is not affected. 

No significant disparity was observed in the mean AST levels 

between TVT affected dogs and healthy dogs. The present 

finding was in agreement with the findings of Cizmeci et al. 

(2012) [12] who reported that AST levels are not affected in 

TVT affected dogs. 

With respect to the serum antioxidant evaluation in the 

present study, mean CAT activity was significantly lower 

(p<0.05) in TVT affected dogs as compared to healthy dogs. 

Contrary to the present findings, Ercan et al. (2020) [7] 

reported a non-significant decrease in the serum catalase level 

in TVT affected dogs. The significant reduction in CAT 

activity in TVT affected dogs as observed in the present study 

might be ascribed to enhanced lipid peroxide scavenging and 

tumor cell sequestration [19]. Further, Cullen et al. (2003) [20] 

and Cobanoglu et al. (2010) [21] reported that in certain 

cancers, catalase expression was down regulated. 

Further significantly higher (p<0.05) mean SOD activity was 

recorded in the TVT affected dogs as compared to healthy 

dogs. The present findings are in consonance with the 

findings of SzczubiaŁ et al. (2004) [22] who also reported high 

SOD activity in dogs with mammary tumors. On the contrary, 

Ercan et al. (2020) [7] reported low levels of SOD in TVT 

affected dogs. Bauer and Bauer (1999) [23] reported that SOD 

enzyme levels are altered in a variety of pathological 

conditions. The increase in antioxidant enzyme activity in the 

present study could be attributed to the adaptive mechanism 

of the body in response to oxidative stress [24]. 

As in line with SOD, the mean GPx activity was significantly 

higher (p<0.05) in TVT affected dogs as compared to control 

dogs. Ercan et al. (2020) [7] reported significantly decreased 

serum GPx activity in TVT affected dogs as compared to the 

healthy dogs which is in contrast to the present findings. 

The significantly higher levels of serum GPx activity in TVT 

affected dogs as recorded in the present study might be 

attributed to the overexpression of the GPx enzyme to protect 

cells against oxidative stress as reported by Sies et al. (1995) 
[25] or to compensate the lack of catalase [26]. Further, Ghalia 

and Fouad (2000) [27] and Iscan et al. (2002) [28] reported 

significantly higher levels of GPx in tumorous condition, as it 

is the first step in enzyme defense against H₂O₂ and other 

hydroperoxides. 

It is reported that at low hydrogen peroxide concentrations, 

catalase acts as a peroxidase [26]. Further, Li et al. (1998) [29] 

reported that increased ROS levels may also trigger signaling 

pathways that cause SOD and GPx to be expressed at the 

mRNA level. As a result, SOD and GPx overexpression may 

have a role in the detoxification of hydrogen peroxides, 

electrophilic poisons, and carcinogens in the TVT affected 

dogs. 

 
Table 1: Mean±SE haemato-biochemical profile of control (n=12) 

and TVT affected dogs 
 

Parameters Control (n=12) TVT affected dogs (n=12) 

TEC (x106/cmm) 5.93±0.33 5.76±0.47 

Hb (g/dL) 13.45±0.72 11.83±0.99 

PCV (%) 37.14±1.18 38.99±3.36 

Platelet (x103/cmm) 260.33±21.41 221.75±46.84 

TLC (x103/cmm) 13.71±0.72a 18.63±1.74b 

Neutrophil (%) 69.82±2.11a 78.85±2.31b 

Lymphocyte (%) 25.82±2.28 19.67±2.19 

Monocyte (%) 2.68±0.31 3.54±0.31 

Eosinophil (%) 2.98±0.31 3.01±0.77 

Creatinine (mg/dL) 1.09±0.90 1.51±0.30 

BUN (mg/dL) 15.46±1.67 12.84±2.09 

Total Protein (g/dL) 7.24±0.19 6.98±0.30 

ALT (U/L) 39.49±2.80a 48.64±7.24b 

AST(U/L) 35.71±3.59 37.91±4.64 

Note: Means bearing different superscripts within a row differ 

significantly (p<0.05) 

 
Table 2: Mean serum antioxidant enzyme activity in control and 

TVT affected dogs 
 

Parameter Control Group TVT Affected Group 

CAT (μmoles/min/mg 

of protein) 
1.27±0.15a 0.58±0.14b 

SOD (U/min/mg of 

protein) 
10.61±1.90a 23.48±3.22b 

GPx (μmole/mg of 

protein) 
147.30±11.26a 283.53±16.93b 

Note: Means bearing different superscripts within a row differ 

significantly (p<0.05) 
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Conclusion 

Leukocytosis with neutrophilia and significantly higher ALT 

activity were the prominent haemato-biochemical changes 

whereas, significantly increased serum SOD and GPx 

activities with decreased serum CAT levels were the salient 

findings in the enzymatic antioxidant evaluation in TVT 

affected dogs. It could be concluded that the increase in SOD 

and GPx in TVT affected dogs may suggest the activation of 

antioxidative defense mechanism to protect the cells against 

oxidative damage and the decrease in CAT may be due to its 

down regulation in its expression or its exhaustion due to 

increased ROS in the tumor condition. Further studies 

involving large sample size may throw better light to draw 

any inference by evaluating other oxidative stress markers and 

antioxidant parameters in dogs with TVT, which could not be 

undertaken due to time and financial constraints. 

 

Acknowledgement 

Authors acknowledge Veterinary College, Bengaluru for the 

facilities and support to conduct the study. 

 

Conflict of interest 

Authors have no conflict of interest 

 

References 

1. Murgia C, Pritchard JK, Kim SY, Fassati A, Weiss RA. 

Clonal origin and evolution of a transmissible cancer. 

Cell. 2006;126:477-487. 

2. Tella MA, Ajala OO, Taiwo VO. Complete regression of 

transmissible venereal tumor (TVT) in Nigerian mongrel 

dogs with vincristine sulphate chemotherapy. African 

Journal of Biomedical Research. 2004;7(3):133-138. 

3. Gandotra VK, Chauhan FS. Occurrence of canine 

transmissible venereal tumor and evaluation of two 

treatments. Indian Veterinary Journal. 1993;70:854-857. 

4. Amaral AS, Bassani-Silva S, Ferreira I, da Fonseca LS, 

de Andrade FH, Gaspar LF, et al. Cytomorphological 

characterization of transmissible canine venereal tumor. 

Revista Portuguesa de ciências veterinárias. 

2007;103(8):253-60. 

5. Haliwell B. Oxidative stress and cancer: have we moved 

forward? Biochemical Journal. 2007;401:1-11. 

6. Amruth VVV, Nalini K, Satish K, Gireesh V, Lakshman 

M. Hemato-biochemical changes in transmissible 

venereal tumors (TVT) affected dogs. The Pharma 

Innovation Journal. 2017;6(12):313-315. 

7. Ercan N, Yüksel M, Kockaya M. Determination of 8-

hydroxy-2’deoxyguanosine, malondialdehyde levels and 

antioxidant enzyme activities in Kangal dogs with 

venereal tumour. Ankara Üniversitesi Veteriner Fakültesi 

Dergisi. 2020 Mar 3;67(2):121-125. 

8. Caliborne A. Catalase activity. In RA Greenwald (Ed.), 

CRC handbook of methods for oxygen radical research; 

c1985. p. 283-284. 

9. Marklund S, Marklund G. Involvement of superoxide 

anion radical in the auto oxidation of pyrogallol and a 

convenient assay for superoxide dismutase. European 

Journal Of Biochemistry. 1974;47:469-474. 

10. Rotruck JT, Pope AL, Ganther HE, Swanson AB, 

Hafeman DG, Hoekstra WG. Selenium: biological role as 

a component of glutathione peroxidase. Science. 

1973;179:588-590. 

11. Das AK, Das U, Das DK. A clinical report on the 

efficacy of vincristine on canine transmissible venereal 

sarcoma. Indian Veterinary Journal. 1991;68:575-576. 

12. Çizmeci SÜ, Köse AM, Aydın İ. Clinical efficiency of 

Doxorubicin and Cisplatin in treatment of transmissible 

venereal tumor of bitches. Revue Méd Vét. 

2012;163(11):516-21. 

13. Girmabirhan, Mersha C. A reveiw on canine 

transmissible venereal tumor from morphologic to 

biochemical and molecular diagnosis. Academic Journal 

of Animal Diseases. 2015;4(3):185-195. 

14. Kabuusu RM, Stroup DF, Fernandez C. Risk factors and 

characteristics of canine transmissible venereal tumors in 

Grenada, West Indies. Veterinary and Comparative 

Oncology. 2010;8(1):50-55. 

15. Duncan R, Prasse KW, Mahaffey EA. Veterinary 

Laboratory Medicine Clinical Pathology, Iowa State 

University Press, Iowa; c1995. 

16. Albanese F, Salerni FL, Giordano S, Marconato L. 

Extragenital transmissible venereal tumor associated with 

circulating neoplastic cells in an immunologically 

compromised dog. Veterinary and Comparative 

Oncology. 2006;4(1):57-62. 

17. Naveen P, Ashok K, Deepak K, Tiwari RN, Chaudhary, 

Anil S. Effect of vincristine sulphate on haemato-

biochemical profile of healthy dogs. Haryana 

Veterinarian. 2019;58(1):15-19. 

18. Edoardo G, Testa R, Savarino V. Liver enzyme 

alteration: a guide for clinicians. Canadian Medical 

Association Journal. 2005;172(3):367-379. 

19. Manju V, Sailaja JK, Nalini N. Circulating lipid 

peroxidation and antioxidant status in cervical cancer 

patients: a case-control study. Clinical Biochemistry. 

2002;35(8):621-625. 

20. Cullen JJ, Mitros FA, Oberley LW. Expression of 

antioxidant enzymes in diseases of the human pancreas: 

another link between chronic pancreatitis and pancreatic 

cancer. Pancreas. 2003;26(1):23-27. 

21. Cobanoglu U, Demir H, Duran M, Şehitogullari A, 

Mergan D, Demir C. Erythrocyte catalase and carbonic 

anhydrase activities in lung cancer.Asian Pacific Journal 

of cancer Prevention. 2010;11(5):1377-13782. 

22. Szczubiał M, Kankofer M, Łopuszyński W, Dąbrowski 

R, Lipko J. Oxidative stress parameters in bitches with 

mammary gland tumours. Journal of Veterinary Medicine 

Series A. 2004;51(7‐8):336-340. 

23. Bauer V, Bauer F. Reactive oxygen species as mediators 

of tissue protection and injury. General Physiology and 

Biophysics. 1999;18:7-14. 

24. Jurgowiak M, Białkowski K, Oliński R. Reactive oxygen 

species and gene expression regulation. Postepy 

biochemii. 1996;42(1):6-13. 

25. Sies H, Sharov VS, Klotz LO, Briviba K. Glutathione 

peroxidase protects against peroxynitrite-mediate 

oxidation. Journal of Biological Chemistry. 1995;323:40-

46. 

26. Joanna S, Dołęgowska B, Cecerska-Heryć E, 

Gołembiewska E, Malinowska-Jędraszczyk A, 

Marchelek-Myśliwiec M, et al. The activity of 

antioxidant enzymes in blood platelets in different types 

of renal replacement therapy: A cross-sectional study. 

International urology and nephrology. 2016;48(4):593-

599. 

27. Ghalia AHB, Fouad IM. Gltathione and its metabolizing 

enzymes in patients with different benign and malignant 

diseases. Clinical Biochemistry. 2000;33(8):657-662 

https://www.thepharmajournal.com/


 

~ 227 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 

28. Iscan M, Coban T, Cok I, Bulbul D, Eke BC, Burgaz S. 

The organochlorine pesticide residues and antioxidant 

enzyme activities in human breast tumors: is there any 

association. Breast cancer research and treatment. 

2002;72(2):173-182. 

29. Li JJ, Colburn NH, Oberley LW. Maspin gene expression 

in tumor suppression induced by overexpressing 

manganese-containing superoxide dismutase cDNA in 

human breast cancer cells. Carcinogenesis. 

1998;19(5):833-839.  

https://www.thepharmajournal.com/

