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INTRODUCTION 
 

Bovine tropical theileriosis is a protozoan disease caused 
by blood protozoa Theileria annulata and it is 

transmitted by tick Hyalomma anatolicum anatolicum. It 

causes significant economic losses in large parts of 

Asia.[11] It is mainly seen in cattle, sheep and goat as well 

as in wild and captive ungulates.[12] This intracellular 

infection inflicts economic burden on cattle breeders in 

terms of mortality and morbidity as well as expenses 

spent on prophylactic measures against disease and 

treatment.[9] Theileria spp. infection can cause acute, 

subacute or chronic disease pathology.[10] In T. annulata 

infection, the most common clinical symptoms are 
weakness, weight loss, anorexia, high body temperature, 

petechia on the conjunctival mucosa, swollen lymph 

nodes, anaemia and cough. On later stages of theileriosis, 

infected animals cannot stand up, their body 

temperatures are under normal values (< 38.5℃), icterus, 

dehydration and blood in faeces are the occasional 

clinical symptoms.[3,12] Calves (≤ 4 months of age) 

infected with Theileria annulata suffered from 

emaciation, anaemia, unilateral or bilateral 

exophthalmia, petechiae in conjunctiva, oral and nasal 
mucosa, and occasionally in the pinnae. Widespread 

subcutaneous nodules with 0.5 to 3.0 cm diameter are 

also detected, as well as enlarged superficial lymph 

nodes, particularly the submandibular, the 

retropharyngeal and sometimes the prescapular.[5]  

 

Conventional diagnosis of tropical theileriosis depends 

on examination of Giemsa stained thin blood and lymph 

node aspirate smears. This method is limited to the acute 

stage of the disease where the parasitemia is high enough 

to be detected microscopically. During chronic and 

carrier stages the level of parasitemia usually below the 
microscopical detectable level. The application of 

genotypic assay for the diagnosis of bovine theileriosis 

has shown recent advances. Molecular identification 

provides two primary advantages to phenotypic 

identification; it is more rapid turnaround time, and 

improved accuracy of identification.[1] Advances in 

molecular diagnostic techniques have resulted in the 
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ABSTRACT 
 

A total of 100 cattle-calves irrespective of their age, sex and breed brought to Teaching Veterinary Clinical 

Complex of College of Veterinary and Animal science, Bikaner for treatment were screened for Theileria annulata 
infection. Blood samples were collected from jugular vein aseptically in ethylene diamine tetra acetic acid (EDTA 

@ 1 mg/ml) vacutainer for genomic DNA isolation and isolated DNA samples were subjected to nested 

polymerase chain reaction (nPCR) using primer sets. Blood smears were prepared from ear vein for detection of 

Theileria piroplasms and lymph node aspirate smears were prepared from the enlarged superficial lymph nodes for 

detection of schizont stage in mononuclear cells under oil immersion lens. Out of 100 samples, only 7 were 

positive for intra-erythrocytic piroplams, 3 for schizont stage in mononuclear cells upon microscopic examination 

while 41 samples were found positive for Theileria annulata infection by nPCR which produced 372 bp amplicon 

on 1% agarose gel. Thus, the hospital prevalence of Theileria annulata infection by Giemsa stained blood smear 

examination, lymph node aspirate smear examination and nPCR was 7%, 3% and 41%, respectively. Hence, nPCR 

showed significantly higher efficacy in detection of Theileria annulata infection as compared to microscopic 

examination. 
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improved detection, identification and genetic 

characterization of many haemoparasites. Species-

specific polymerase chain reaction (PCR) has been 

developed for the detection and identification of various 

Theileria species and has been shown to have higher 

sensitivity and specificity compared with serological 
assays and examination of Giemsa stained blood 

smears.[4, 14] Thus PCR is thought to be more practical 

and widely implemented technique not only for diagnosis 

but also for epidemiological investigation of 

haemoprotozoa of dairy animals primarily in developing 

countries. 

 

MATERIALS AND METHODS 
 

A total of 100 cattle-calves irrespective of their age, sex 

and breed brought to Teaching Veterinary Clinical 

Complex of College of Veterinary and Animal science, 
Bikaner for treatment were screened for Theileria 

annulata infection. Blood samples were collected from 

jugular vein aseptically in ethylene diamine tetra acetic 

acid (EDTA @ 1 mg/ml) vacutainer for genomic DNA 

isolation. The isolated DNA samples were subjected to 

nested polymerase chain reaction (nPCR) using primers 

sets reported by[6] and nPCR products were checked by 

electrophoresis on 1% agarose gel and visualized using a 

gel documentation system (Syngene, UK). Blood smears 

were prepared from ear vein for detection of Theileria 

piroplasms and lymph node aspirate smears were 

prepared from the enlarged superficial lymph nodes for 

detection of schizont stage under oil immersion lens after 

staining with Giemsa stain.  

 

RESULTS 
 

In the present study out of 100 samples examined, only 

seven (7 per cent) were positive for intra-erythrocytic 

piroplasms and three (3 per cent) for schizont forms in 

mononuclear cells upon microscopic examination, 

whereas 41 (41 per cent) were positive for the presence 

of Theileria annulata by nPCR which produced 372 bp 

amplicon on 1% agarose gel. All of the samples positive 

by microscopic examination were also positive by nPCR. 

Thus, the hospital prevalence of Theileria annulata 

infection in cattle-calves by blood smear examination, 
lymph node aspirate smear examination and nPCR was 

7%, 3% and 41%, respectively. Similar findings have 

also been reported by.[7,2,8,14,13] 

 

Comparison of different diagnostic methods such as 

nPCR, blood smear examination and lymph node 

aspirate smear examination under oil immersion is 

shown in Table 1 and Figure 1. 

 

 

Table 1: Comparison of different diagnostic methods in regarding to hospital prevalence of Theileria annulata. 
 

Diagnostic Methods Prevalence (%) 

nPCR 41 

Blood smear examination 7 

Lymph node aspirate smear examination 3 

 

 
Figure 1: Line diagram showing comparison of 

different diagnostic methods in regarding to hospital 

prevelance of T. annulata. 

 

DISCUSSION 
 

When compared to microscopic examination results, 

nPCR showed significantly higher efficacy of detection 

of Theileria spp. In the present study, low positivity was 

found by conventional diagnostic method like 

examination of Giemsa stained blood smear and lymph 

node aspirate smear than nPCR. It may be due to high 

number of chronic cases. In these cases the level of 

parasitemia was very low so, these cases were not 

detected by microscopic examination. 

 

Conventional diagnosis of tropical theileriosis depends 

on examination of Giemsa stained thin blood and lymph 

node aspirate smears. This method is limited to the acute 

stage of the disease where the parasitemia is high enough 

to be detected microscopically. During chronic and 

carrier stages the level of parasitemia usually below the 

microscopical detectable level. The application of 

genotypic assay for the diagnosis of bovine theileriosis 
has shown recent advances. Molecular identification 

provides two primary advantages to phenotypic 

identification; it is more rapid turnaround time, and 

improved accuracy of identification.[1] 

 

CONCLUSIONS 
 

Conclusively, nPCR in this study is found to be more 

accurate not only for diagnosis but also for 

epidemiological investigation of haemoprotozoa-

Theileria annulata infection in cattle-calves in Rajasthan. 
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