
Chemical Science Review and Letters  ISSN 2278-6783 

Chem Sci Rev Lett 2017, 6(24), 2573-2576                                                          Article CS092048114                   2573 

Research Article 

Antioxidant Status and Electrocardiographic Changes in Buffaloes with 
Trypanosoma Evansi Infection 

S. Sivajothi*
1
 and B. Sudhakara Reddy

2
 

1
Department of Veterinary Parasitology, College of Veterinary Science, Proddatur – 516360, Sri Venkateswara Veterinary 

University, Andhra Pradesh, India 
2
Department of Veterinary Clinical Complex, Veterinary Medicine, College of Veterinary Science, Proddatur – 516360, Sri 

Venkateswara Veterinary University, Andhra Pradesh, India 

Introduction 

Huge literature is available on haematological, biochemical and histopathological changes on the Trypanosoma evansi 

infection in laboratory animals [1]. During the natural T. evansi infection, studies were carried out on prevalence, 

hematological and biochemical parameters in cattle, camel, donkeys, dogs and cats in India [2]. Individual animal 

antioxidant systems consist of SOD, catalase, GSHPx and etc. During the haemoprotozoan infections, the blood 

protozoans metabolize hemoglobin and produce free radicals which in turn cause increases the oxidative stress [3]. It 

is essential to record the antioxidant levels in disease condition to formulate the best therapeutic options. Information 

regarding the antioxidant levels and electrocardiographic abnormalities was not available in buffaloes infected with 

Trypanosoma evansi.  

Materials and Methods 

The present study was carried out on the buffaloes presented to the Veterinary Clinical Complex, College of 

Veterinary Science, Proddatur from 2015 to 2016. Buffaloes with the history of reduced milk yield, recurrent pyrexia, 

corneal opacity, emaciation and ocular discharges were screened for the Trypanosoma evansi infection. 

Electrocardiography was carried out according to the standard base apex lead system. All ECGs were recorded on a 

three - channel electrocardiographic machine with 25 mm/sec paper speed and calibrated 10 mm/mV [4]. Whole 

blood and peripheral blood smears were collected for the laboratory analysis. Initial diagnosis of T. evansi was done 

by wet blood film examination followed by confirmation was done by examination of the Geimsa’s stained blood 

smears. Whole blood was collected and processed for estimation of routine haematological parameters as per standard 

methods. Whole blood was collected from the six infected buffaloes and the six apparently healthy buffaloes as a 

control for estimation of glutathione peroxidase levels. Haemolycate was prepared from the whole blood for the 

estimation of the glutathione peroxidase levels according to the colorimetric assay kit method (Medauxin,Bangalore).  

Results and Discussion 

Fourteen buffaloes were identified that they were suffering from clinical trypanosomosis. Confirmation of the 

infection was done by morphology and micrometry of the T. evansi in the stained blood smears. Most of the buffaloes 
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showed non-specific signs and commonly they have a reduction in milk yield, bilateral lacrimation, elevated 

respiratory rate and low body condition score. During the electrocardiography study, abnormal electro cardiac 

findings include wide P wave, peaked P wave, low voltage QRS amplitude, peaked T wave and prolonged QT 

interval (Figures 1-4). Table 1 and 2 shows the haematological changes and electrocardiographic changes in the 

infected group. 

 

Table 1 Laboratory findings in Trypanosoma evansi infected buffaloes 

S. No Parameters Mean ± S.E. Range  

1. Hb (g/dL) 8.12 ± 0.28 7.86 to 8.41 

2. PCV (%) 24.66 ± 1.70 22.4 to 26.7 

3. TEC x10
6
/cumm 4.23 ± 0.91 4.08 to 5.12  

4. TLC /cumm 8240.45 ± 66.8 7100 to 8900 

5. Neutrophils (%) 29.11 ± 1.2 27 to 33 

6. Lymphocytes (%) 63.45 ± 1.2 59 to 65 

7. Eosinophils (%) 6.66 ± 1.2 4 to 7 

8. Monocytes (%) 2.01 ± 1.2 0 to 3 

9. Glutathione peroxides (units/ml) 22.0 ± 3.2 11 to 31 
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Table 2 Electrocardiographic findings in Trypanosoma evansi infected buffaloes 

S. No Parameters Mean ± S.E. Range  

1. P wave amplitude (mV) 0.241 ± 0.02 0.10 to 0.30 

2. R wave amplitude (mV) 1.150 ± 0.69 0.90 to 1.50 

3. T wave amplitude (mV) 0.583 ± 0.03 0.40 to 0.70 

4. P wave duration (sec) 0.070 ± 0.06 0.06 to 0.08 

5. QRS wave duration (sec) 0.068 ± 0.01 0.05 to 0.08 

6. T wave duration (sec) 0.106 ± 0.01 0.08 to 0.16 

7. P-R interval (sec) 0.246 ± 0.01 0.20 to 0.32 

8. Q-T interval (sec) 0.390 ± 0.01 0.32 to 0.44 

9. Heart rate (bpm) 72.50 ± 1.69 65.0 to 83.0 

Reduction in the haemoglobin, packed cell volume and total erythrocyte count was noticed. But the reductions in 

the levels were not very low when compared to the natural trypanosomosis in cattle and dogs. During trypanosomosis, 

red blood cell membranes lost their membrane integrity because of reduced glutathione levels which result in the 

destruction of the red blood cell count and anemia [5]. The observed reduction in the total leucocytes count might be 

due to results of immune-suppression. These changes occur as a result of an increase in the activity of the 

mononuclear phagocytic system [6]. Recorded eosinophilia is a feature of parasitic infections and is associated with 

immediate-type hypersensitivity reactions. Reported haematological abnormalities were in association with the 

previous studies of trypanosomosis in different animals in the globe [7, 8]. In the present study, serum GSH-Px 

activity of infected buffaloes (22 ± 3.2 unit/ml) was lower than the control group (47.3 ± 4.19 unit/ml). Recorded 

findings in the present study were in association with the previous reports in laboratory animals infected with T. 

evansi [9]. During bovine trypanosomosis, animals continue the feed intake but glucose was utilized by the parasite, it 

affects the energy deficit in the body finally leads to catabolism of body fat and protein and the end product of the 

development of the ketosis. Development of the cardiac arrhythmias might be due to anemia and it is one of the 

triggering factors for a cardiovascular collapse in trypanosomosis [10]. Compare with the healthy adult buffaloes and 

cattle in the present location, Trypanosoma infected buffaloes showed increased P wave amplitude and duration, T 

wave duration and amplitude when compared with the normal values [11]. It might be due to changes in the left and 

right atrial myocardial changes and variations in the T wave indicates the serum electrolyte imbalances especially 

potassium and sodium. Hyperkalemia is one of the important findings in the previous literature which supports the 

electrocardiographic changes in the buffaloes in the present study. 

Acknowledgements 

The authors acknowledge the authorities of Sri Venkateswara Veterinary University, Tirupati for providing facilities 

to carry out this research.  

References 

[1] Sivajothi, S., Rayulu, V.C., Sujatha, K., Reddy, B.S 2015. Study of histopathological changes in experimental 

Trypanosoma evansi infected rats. Proc Zool Soc, 68(2): 112-115. DOI 10.1007/s12595-014-0104-9. 

[2] Sivajothi, S., Rayulu, V.C., Malakondaiah, P., Sreenivasulu, D. 2013. Colloidal dye immunobinding assay for 

detection of Trypanosoma evansi antibodies in animals, International Journal of Livestock Research. Vol 3(3): 

48-56. 

[3] Asri Rezaei, S. Dalir-Naghaded, B. 2006. Evaluation of antioxidant status and oxidative stress in cattle infected 

with Theileria annulata. Veterinary Parasitology, 142: 179−186. 

[4] Reddy, B.S., Venkatasivakumar, R., Reddy, L.S., Vani, S., Sivajothi, S. 2015. Analysis of base apex lead 

electrocardiograms of adult buffaloes. J Dairy Vet Anim Res 2: 00058. DOI: 10.15406/jdvar.2015.02.00058 

[5] Shehu, S.A., Ibrahim, N.D.G., Esievo, K.A.N. & Mohammed, G. 2006. Role of erythrocyte surface sialic acid 

inducing anaemia in Savannah Brown bucks experimentally infected with Trypanosoma evansi, Veterenarski 

Arhiv 26(6): 521-530. 

[6] Sivajothi, S., Rayulu, V.C., Reddy, B.S. 2015. Haematological and biochemical changes in experimental 

Trypanosoma evansi infection in rabbits, J Parasit Dis, 39 (2): 216-220. DOI 10.1007/s12639-013-0321-6. 

[7] Ekanem, J.T., Kolawole, O.M., Abbah, O.C. 2008. Trypanocidal potential of methanolic ex- tract of Bridelia 

ferruginea benth bark in Rattus novergicus. Afr J Biochem Res, 2:45-50.  



Chemical Science Review and Letters  ISSN 2278-6783 

Chem Sci Rev Lett 2017, 6(24), 2573-2576                                                          Article CS092048114                   2576 

[8] Sulaiman, F.A., Adeyemi, O.S. 2010. Changes in haematological indices and protein concentrations in 

Trypansoma brucei infected rats treated with homidium chloride and diminazene aceturate. EXCLI Journal, 9: 

39-45.  

[9] Anschau, V., Dafe, A.L., Perin, A.P., Iagher, F., Tizatto, M.V., Miletti, L.C. 2013. Glutathione and iron at the 

crossroad of redox metabolism in rats infected by Trypanosoma evansi. Parasitol Res, 112: 2361-2366. 

[10] Reddy, B.S., Kumari, K.N., Sivajothi, S., Rayulu, V.C. 2016. Haemato-biochemical and thyroxin status in 

Trypanosoma evansi infected dogs, J Parasit Dis, 40(2): 491-495, DOI 10.1007/s12639-014-0531-6.  

[11] Reddy, B.S., Sivajothi, S. 2016. Electrocardiographic parameters of normal dairy cows during different ages. J 

Veter Sci Med. 4(1): 5. 
 

Publication History 

Received  09
th
  Nov 2017 

Revised 24
th
  Nov 2017 

Accepted 07
th
  Dec 2017 

Online 30
th
  Dec 2017 

 

 

© 2017, by the Authors. The articles published from this journal are distributed to 

the public under “Creative Commons Attribution License” (http://creative 

commons.org/licenses/by/3.0/). Therefore, upon proper citation of the original 

work, all the articles can be used without any restriction or can be distributed in 

any medium in any form. 

 


