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Serological Diagnosis (Indirect ELISA) of Theileria annulata using
Recombinant spm2 Antigen.

Period of development: 2018-2022
Developers:

Pankaj Kumar, Manish Kumar, MK Tripathi
Background:

Theileriosis, caused by Theileria annulata, is a significant tick-borne disease affecting
ruminants in tropical and subtropical regions. The disease leads to substantial economic
losses due to reduced productivity, morbidity, and mortality in cattle. Bihar, located in the
Gangetic plains of India, has a large crossbred cattle population that remains vulnerable to
T. annulata infection due to high vector prevalence and climatic conditions favorable for
tick propagation.

Description of the Technology:

Theileria is tick-borne apicomplexan parasite that mainly infects ruminants in tropical and
subtropical regions. The present study was directed to investigate the serological methods
for diagnosing theileriosis in crossbred cattle. Blood samples (n =176) were collected from
the regional cattle populations of Bihar state situated at the Gangetic plains of India.
Microscopic examination of blood smears from the cattle revealed the presence of tick-
borne infectious organisms (Theileria and Anaplasma) in the region, PCR-based detection
of Tams1 (Theileria annulata merozoite surface antigen) gene and the sequencing of 18S
rRNA amplicon from the blood samples confirmed T. annulata as the primary causative
agent of theileriosis in cattle of the Bihar region. For the large-scale epidemiological
investigation, sporozoite and macroschizont (spm2) partial gene from T. annulata was
cloned in pET-28a (+) vector and overexpressed in E. coli BL21 Overexpressed recombinant-
Spm?2 (43 kDa) was purified and was used for immunodetection of theileriosis in cattle
serum samples. Recombinant-Spm2 antigen was explicitly recognised by the
immunoglobulins (IgG) of the cattle naturally infected with Theileria. Further, an indirect
ELISA was developed using partial r-Spm?2 antigen that exhibited high sensitivity (100%)
and specificity (90.9%). Thus, this study suggests that partial r-Spm2 can be used as a
diagnostic antigen for sero-epidemiological studies of T. annulata infection in cattle.

Commercial potential:

The technology can be offered through consultancy services or outsourced to the State
Animal and Livestock Department, Veterinary Colleges, Development agencies, NGOs,
and farmers’ groups.

Impact:

Expected impact implies based on its use by practicing veterinarians and diagnostic
laboratories for early specific treatment. This can prevent losses to livestock farmers in
terms of reduction in the cost of treatment and production losses. The total bovine
population in India is about 307 million which can get Theileria infection by tick bite.
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However, nearly 50 million crossbred cattle population are at more risk. More than 10
million Livestock farmers throughout India can have an impact by using this technology.

a. Giemsa stained (blood) smear examination of cattle with RBCs infected (arrow) with
Theileria infection. b. Lymph node aspirate with infected lymphocytes with Koch’s blue
bodies or macroschizont (arrow) of T. annulata (100x).

Agro-ecoregion suitability :
All over India
Reference:

Kumar Pankaj, Kumar A, Sarma K, Sharma P, Kumari RR, Kumar M. 2022. Development of
multiplex PCR for rapid diagnosis of coinfection of tick-transmitted in bovine. Indian
Journal of Animal Research. 55(12):1504-1509
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