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Abstract

Bovine tropical theileriosis is the tick borne Haemoprotozoan disease caused by the Theileria annulata.
which is transmitted by Ixodid ticks of the genus Hyalomma anatolicum anatolicum. Bovine tropical
theileriosis is having major economic importance in India as it caused higher mortality, decreased
productivity and draught power in infected animals. Bovine tropical theileriosis is considered as serious
problem for livestock in tropical countries affecting millions of animals, especially in crossbred and
exotic cattle and posing a major challenge to livestock improvement programmes. Hence, the present
study was undertaken to evaluate hematobiochemical alterations in the theileriosis infected cattle in and
around Tirupati district.
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Introduction

Bovine tropical theileriosis is the tick borne haemoprotozoan disease caused by the Theileria
annulata, which is transmitted by Ixodid ticks of the genus Hyalomma anatolicum
anatolicum (Charya et al., 2021) ™. In India, bovine tropical theileriosis caused an estimated
loss of US$384.3 million per year (Muniraja et al., 2021) [ Indian cross breeding
programmes focussed to reduce the gap between the demand and supply of milk to the
growing population, but main hindrance was the ticks which transmits the haemoprotozoan
diseases easily among the crossbred progeny (Kolte et al, 2017) I\, Early diagnosis of
theileriosis was through the blood smear examination, haematological and serological
examination and early treatment helps in controlling the mortality associated with Bovine
tropical theileriosis. hence, the present study was undertaken as the Tirupati district has
greater number of cross bred and exotic population.

Materials and Methods

A total of 524 blood samples were collected from the theileriosis suspected cattle and
apparently healthy animals in and around Tirupati district for a period of one year (from
December 2022 to November 2023). Thin blood smears were prepared and stained with
Giemsa's stain. Examination was done under 100X oil immersion magnification in a
compound microscope for the examination for Theileria piroplasms in red blood cells. Blood
samples were collected in two vials, one in tri potassium ethylene diamine tetraacetate
(k3EDTA) vial for haematological examination and other in a vial without anticoagulant for
examination of serum. Haematological parameters like to Red Blood Cells (RBC), White
Blood Cells (WBC), Haemoglobin (Hb), Lymphocytes, Monocytes, Eosinophils,
Neutrophils, Basophils, Packed Cell Volume (PCV), Mean Corpuscular Volume (MCV),
Mean Corpuscular Haemoglobin (MCH), Mean Corpuscular Haemoglobin Concentration
(MCHC) were examined by using Auto haematology analyser (Mindray Shenzhen Monday
Biomedical electronics Co. Ltd., China). Biochemical parameters like SGOT, SGPT, Total
Protein, Albumin, Globulin, Albumin: Globulin were analysed using Biochemical semi auto-
analyser (Mindray).
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Results

Red Blood Cells (10%/uL)

Discussion

The haematological alterations in the theileriosis infected
and healthy cattle were presented. Significant decrease in
the levels of haemoglobin, red blood cells, packed cell
volume observed in the theileriosis infected animals in the
present study. This might be due to replication of piroplasms
in the infected RBC causing erythrolysis and blood loss
caused by blood sucking ticks. These observations were in
accordance with the findings of Patel et al, (2022) 13,
Tripathi et al., (2022) "), Singh et al., (2017) ['"), Brahmbatt
et al., (2022) B!, Prajapati et al., (2022) '3, Bhosale et al.,
(2020) 2 Somu et al., (2017) '8, In contrast to the current
study, Vahora et al. (2009) 1>!! reported normal PCV values
associated with a decline in Hb levels and RBC count.

There was significant increase in the TLC (Leucocytosis) in
the present study, this might be due to proliferation of
leucocytes in response to invaded protozoans in lymphoid
organs causing leucocytosis and which is in accordance with
the findings of Modi et al. (2015) P, Friedhoff (1999) [©!,
Muraleedharan et al. (2005) ['!1, Aulakh and Singla (2006) [
and Ugalmugle et al. (2010) . In contrast to the above
study Omer et al. (2002) '?! and Qayyum et al. (2010) 5], et
al. Tripathi (2022) " had reported lower WBC counts in
their research.

In the present study significant decrease in the lymphocytes
were observed which was similar with the findings of Patel
et al., (2022) 31, Tripathi et al., (2022) ", Brahmbatt et al.,
(2022) B, Prajapati et al., (2022) 3!, Modi et al., (2015) P,
In contrast to the present study Aulakh and Singla (2006) 1],
Ugalmugle et al. (2010) 2%, Omer et al., (2002) ! reported
increased levels of the lymphocytes in theileria infected
cattle blood. There was decreased levels of neutrophils,
eosinophils observed in the present study agreed with the
findings of Shimpi Kumari et al., (2022) "%, Omer et al.
(2002) U2 In contrast to these, increased levels of
neutrophils, eosinophils were recorded by Prajapati et al.,
(2022) 131, Ugalmugle et al. (2010) 2% stated that an acute
illness or stress in theileriosis affected cattle triggers the
release of endogenous corticosteroids which may lead to
neutrophilia in cattle.

However, as compared to the control group of crossbred
cattle, a substantial (p<0.01) increase was noticed in the
mean corpuscular volume (MCV) and mean corpuscular
haemoglobin (MCH) levels in the infected crossbred cattle
in the present study. Infected crossbred cattle showed a
substantial (p<0.01) drop in mean corpuscular haemoglobin
concentration (MCHC) values as compared to the control
group in the present study. These erythrocytic indices of my
study are in consistent with the results of Misraulia et al.
(1988) Bl Omer et al. (2002) '?, and Durani and Kamal
(2008) B1,

Biochemical alterations in infected and apparently healthy
cattle were presented. Biochemical changes of present study
showed a significant increase in SGOT, SGPT levels and
there was significant decrease in the total protein levels
which was in accordance with the findings of Patel et al.
(2022) 131 Brahmbatt et al. (2022) B, Modi et al. (2015) P,
An increase in the SGOT level observed in the present study
indicates hepatic tissue injury caused with significant
lymphocyte infiltration. Whereas increased SGPT levels
observed in my study indicates hepatic necrosis caused due
to leakage of blood cytoplasmic enzymes. Cattle naturally
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infected with Theileria annulata may have had low serum
total protein concentrations because of hypoalbuminemia
and hypoglobulinemia due to the liver failure. There was
significant decrease in the albumin levels in the infected
animals which was similar to that of Charaya et al. (2021)
4 Somu et al. (2017) U8, This might be due to reduced
albumin production due to reduced feed consumption and
impaired liver function in infected cattle of the study area.
In contrast to these nonsignificant decrease in albumin
levels was noticed by Tripathi et al., (2022) '), Prajapati et
al. (2022) (131, There was decrease in the levels of globulin
levels observed in the present study was in accordance with
that of Brahmbatt et al. (2022) 13!, Charaya et al. (2021) *,

Conclusion

Crossbred cattle infected with Theileria annulata showed
hematological changes that included neutrophilia,
leukocytosis, lymphopenia, and macrocytic hypochromic
anemia. Theileria annulata-infected crossbred cattle's
biochemistry showed hypoproteinemia, with lower serum
total protein levels and higher levels of SGOT and SGPT,
suggesting that the disease is primarily affecting the liver.
For a good prognosis of tropical theileriosis, hematological
and serum biochemical changes should be considered to
enable early diagnosis and to start the right treatment plan in
time.

Acknowledgement

This research work has been carried out as a part of M V Sc
studies submitted by the first author to Sri Venkateswara
Veterinary University, Tirupati, Andhra Pradesh. The
authors are thankfully acknowledging Sri Venkateswara
Veterinary University for providing the necessary facilities.

References

1. Aulakh GS, Singla LD. Clinico-hemtobiochemical
observations on bovines naturally infected with Theileria
annulata. J Vet Parasitol. 2006;20:49-52.

2. Bhosale AA, Bhikane AU, Chavhan SG, Jadhav RK,
Mohan A, Kushwaha N, et al. Prevalence and Clinico-
Therapeutic Management of Bubaline Theileriosis in
Marathwada Region of Maharashtra. Int. J Livest. Res.
2020;10:155-165.

3. Brahmbhat NN, Dodia VD, Vasava AA, Kumar B,
Thakre BJ, Bilwa AK, et al. Buffaloes. Indian J Vet Sci.
Biotechnol. 2022;18(3):1-5.

4. Charaya G, Goel P, Kaur J, Punia S, Bangar Y, Singh Y,
et al. Hematobiochemical alterations in crossbred cattle
suffering from theileriosis. Indian J Vet Med.
2021;41(2):22-26.

5. Durrani AZ, Kamal N. Identification of ticks and
detection of blood protozoa in friesian cattle by
polmerase chain reacton test and estimation of blood
parameters in district Kasur, Pakistan. Trop Anim Health
Prod. 2008;40:441-447.

6. Friedhoff KT. Clinical and hematological infestations of
Theileria annulata infection in cattle. Tropenmed Parasit.
1999;32:227-233.

7. Kolte SW, Larcombe SD, Jadhao SG, Magar SP, Warthi
G, Kurkure NV, er al. PCR diagnosis of tick-borne
pathogens in Maharashtra state, India indicates fitness
cost associated with carrier infections is greater for
crossbreed than native cattle breeds. Plos one.
2017;12(3):e0174595.

~ 496~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research

8. Misraulia KS, Sisodia RS, Mehta HK. Chemotherapeutic
activity of some antitheilerial drugs against natural
clinical cases of theileriosis in young crossbred cow
calves. ] Remount Vet Corps. 1988;26:151-157.

9. Modi DV, Chirag M, Bhadesiya CM, Mandali GC.
Hematobiochemical Changes in Crossbred Cattle
Infected with Theileria annulata in Banaskantha District
of Gujarat, India. Int J Sci Res Publ. 2015;5(1):1-4.

10. Muniraja K, Subapriya S, Sangaran A, Vairamuthu S.
Incidence of blood parasites in bovine in Chittoor district
of Andhra Pradesh. Int J Pharm Sci Rev Res.
2021;10(4):18-23.

11. Muraleedharan K, Ziauddin KS, Hussain PM,
Puttabyattappa R, Seshadri SJ. Haematological
observation on Theileria annulata infection in cattle and
buffaloes. J Vet Parasitol. 2005;19(1):71-72.

12.Omer OH, El-Malik KH, Mahmoud OM, Haroun EM,
Hawas A, Sweeney D, et al. Haematological profiles in
pure bred cattle naturally infected with Theileria
annulata in Saudi Arabia. Vet Parasitol. 2002;107:161-
168.

13.Patel K, Patel R, Prajapati A, Suthar A, Panchal P,
Chauhan P, et al. Epidemiological, clinical and
haematobiochemical alteration in crossbred cattle
infected with theileriosis in North Gujarat. Pharma
Innovation J. 2022;11(12):1623-1627.

14. Prajapati KD, Raval SK, Mandali GC, Rao N, Bhavsar
SK, Bharai M, et al. Clinico-Haemato-Biochemical
Alterations and Therapeutic Management of Bovine
Theileriosis. Indian J Vet Sci. Biotechnol.
2022;18(1):81-86.

15.Qayyum A, Farooq U, Samad HA, Chaudhry HR.
Prevalence, clinicotherapeutic and prophylactic studies
on theileriosis in district Sahiwal (Pakistan). J Anim
Plant Sci. 2010;20(4):266-270.

16. Shimpi Kumari PS, Kumar P, Bachan M, Kumar A,
Kumar RRKA. Changes in haemato-biochemical
profiles in acutely infected bovine with tropical
theileriosis. Pharma Innovation J. 2022;11(8):2201-
2205.

17.Singh J, Acharya AP, Panda SK, Patra BK, Behera K.
Theilerial infection in young bovine calves in Odisha,
India. J Entomol Zool Stud. 2017;5(5):1201-1204.

18.Somu Y, Mani S, Muthusamy R, Mani S, Thangamani
A, Konappan J, et al. Haemato-biochemical and
electrolyte alterations in naturally occurring theileria
associated bovine anaemia. J Anim Health Production.
2017;5(2):64-67.

19. Tripathi AK, Srivastava A, Panigrahi P, Srivastava MK,
Sagar R. Studies on clinical markers, hemato-
biochemical and oxidative stress parameter alterations in
theileriosis affected buffaloes from semiarid zone of
northern plains of India. Buffalo Bull. 2022;41(3):487-
491.

20. Ugalmugle SS, Jayraw AK, Gatne ML. Prevalence and
clinical pathology of bovine tropical theileriosis in cross-
bred population of Ahmednagar district of Maharashtra.
J Vet Parasitol. 2010;24(2):141-145.

21.Vahora SP, Khandare NM, Baikare ST, Patel AV.
Alteration in blood profile of crossbred cattle infested
with clinical theileriosis. Indian J Field Vet. 2009;4:20-
21.

~ 497~

https://www.biochemjournal.com



https://www.biochemjournal.com/

