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Tt-opical bovine theileriosis, caused by 

Theilerix ujz~zuxlata (Dschunowsky and 

Luhs, 1903) is a severe and fatal protozoan 

disease of cattle. The host is exposed to 

different stages of the parasite and each 

stage is composed of multiple antigenic 

components which may be common oi-

distinct in the various life cycle stages. 

Knowledge of the host protective immune 

responses and the antigens by which they 

are induced is necessary to develop a 

suitable serodiagnostic test. Therefore the 

present study was planned to assess the 

comparative efficacy of stage specific 

antigens of T. annaclatu for use in ELISA. 

Materials and methods 

Sporozoite antigen 

Spoi•ozoites were partially purified as 

per the method of Stagg et ul. (1981). 

Briefly, surface sterilized prefed infected 

ticks were crushed in a mortar and pestle 

to give an equivalent of 5 ticks/ml of 

Minimum Essential Medium (MEM) with 

25 mM Hepes buffet- and 0.7% bovine 

albumin. Crushed tick suspensions were 

centrifuged at 50 g foi• 5 min to remove 

the larger debri and filtered through 

Millipore AP 25 pi-efiltei• and 5 mm 

cellulose acetate filter. Filtrate was then 

centrifuged at 1200 g foi- 20 min in a 

conical centrifuge tube to concentrate the 

spo~•ozoites. 

Schizont antigen 

Schizont antigen was prepat-ed as 

described (Sengupta et x1.,1977). Schizont 

infected lymphoblast cells harvested from 

cell culture were washed three times in 

Phosphate Buffered Saline (PBS) and the 
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cell pellet suspended in 3 ml of PBS 

containing 25 mg/ml of Phenyl Methyl 

Sulphonyl Fluoride (PMSF) (SIGMA, 

USA) as a protease inhibitor. Cells were 

disrupted in ultrasonicator for 12 min. at 

4°C, resultant material centrifuged at 

10,000 g for 30 min and the supernatant 

used as antigen. 

Piroplasm antigen 

Piroplasms of T. a~zj2ulata were purified 

from infected erythrocytes following the 

method of Grewal et al. (1990). Briefly, 

blood collected from experimental calves 

at the height of parasitaemia (60% and 

above), were centrifuged at 400 g for 30 

min to remove the peripheral blood 

leucocytes. The erythrocytes were washed 

three times in physiological saline (0.85%) 

and pelletted by centrifugation at 150 g for 

10 min. The packed infected ei-ythi-ocytes 

were incubated at 37°C in buffered 

ammonium chloride solution (0.83%) to 

lyse the erythrocytes and the lysate filtered 

through S mm millipore membrane filters. 

The resulting filtrate was centrifuged at 

2000 g for 30 min to concentrate the 

purified piroplasms. Purified piroplasms 

were stored at -70°C in 0.5 mMol of Na-p-

tosyl L-lysine chloromethyl ketone (Sigma) 

as a protease inhibitor. 

The protein concentration of spoi-ozoite, 

schizont and piroplasm antigens per ml 

were 6.58, 3.1 and 4.6 respectively (UV/ 

160, UV Visible Recording 

Spectrophotometer, Shimadzu,Japan) and 

the protein concentration of each antigen 

was adjusted to 3 mg/ml before use. 

Test procedure 

The standard ELISA procedure was 

followed (Gray et al., 1980) Wells of the 

ELISA plate were coated with 100 ml of 

either spoi•ozoite, schizont and piroplasm 

antigens. Positive control serum collected 

from experimental calves immunized with 

schizont infected lymphoblast cells and 

challenged with infected ticks was used at 

1:100 dilution. 

Results and discussion 

The optical densities of serum samples 

were determined separately in ELISA 

against sporozoite, schizont and piroplasm 

antigens once before infection and twice 
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after challenge at 4 and 8 weeks interval. 

Antibodies were produced against all the 

three stages of the parasite. The piroplasm 

antigen gave a maximum optical density 

(OD) of 0.270 followed by sporozoite with 

0.163 and schizont with 0.102 after 2 

weeks post challenge, while the OD values 

were 0.976 for piroplasm antigen followed 

by sporozoite and schizont antigens with 

0.163 and 0.134 respectively after 8 weeks 

post challenge. High preinoculation values 

were observed against sporozoite antigen 

in the present study as observed by Bansal 

and Ray (1998). The results of the present 

study showed that the piroplasm antigen 

is the most appropriate antigen for use in 

ELISA followed by sporozoite and 

schizont antigen which is in agreement 

with earlier reports (Kachani et al., 1992; 

Bansal and Ray, 1998). 

Summary 

The immune response of calves to stage 

specific antigens of Theileria annulata was 

evaluated in an enzyme linked 

immunosorbent assay (ELISA) and the 

results showed the piroplasm antigen to be 

specific followed by the sporozoite and 

schizont antigens. The sporozoite antigen 

yielded high non-specific pre-inoculation 

values whereas the response to piroplasm 

antigen was found to be long lived with 

low pre-inoculation values. 
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