
Introduction

Trypanosoma evansi is mechanically transmitted
by hematophagous insects (Tabanidae and Sto-
moxydae) and affects many tropical regions world-
wide. Natural infection is generally considered as
mild or asymptomatic in sheep (Boehringer and
Prosen, 1961). Parasitological examinations are
usually conducted using blood, although other bi-
ological materials can be used, such as cere-
brospinal fluid, joint fluid, or lymph node fluid.
The incidence and the severity of the disease vary
with the strain of the parasite as well as the species
of host affected (Sivajothi et al., 2013a). The stan-
dard laboratory method for diagnosis of trypanoso-
miasis is to demonstrate and identify trypanosomes
in the blood of the infected animal. There are sev-
eral techniques for parasite detection, which in-
clude direct microscopy, concentration techniques
and animal inoculation. WBF and stained blood
smear examination, the commonly used field tests

for detection of T. evansi suffer with the least sen-
sitivity (Sivajothi et al., 2013b). Microscopic ob-
servation of fresh blood is easy to carry out to
detect the T. evansi in clinical cases. However, it is
of limited sensitivity because it detects parasites
when parasitaemia is above 105 trypanosomes/ml
of blood. Enrichment methods are widely used,
namely, Hematocrit Centrifuge Technique (Woo,
1969) or dark ground Buffy Coat Method (Murray
et al., 1977). They increase the sensitivity of the
test down to 100–200 trypanosomes/ml. If high
sensitivity is required, inoculating laboratory ro-
dents can reveal infection. It lowers the minimum
level of parasitaemia detected to 20–50
parasites/ml. It provides the same range of sensi-
tivity and specificity (90–95%) in the various host
species investigated, for example, camels, cattle,
buffalo, and horses (Desquesnes et al., 2011). In
the face of these constraints, alternative methods
of diagnosis have been developed, most of which
are for the detection of antibody responses to the
antigens of the infecting trypanosomes. The most
useful of these tests, in view of their sensitivity and
specificity, are the enzyme immunoassay (ELISA)
which is used for the diagnosis of Trypanosoma
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Abstract

The present research was carried out with an objective to improve the diagnostic tools for detection of antibodies against
Trypanosoma evansi infection using indirect enzyme-linked immunosorbent assay (ELISA) in sheep. In this study standard-
ized the Indirect ELISA for detection of T. evansi in sheep. The optimum concentration of antigen, test sera and conjugate
were determined as 5µg per well, 1:10 and 1: 4000 dilutions, respectively. 464 serum samples were collected from sheep in
different parts of  the Rayalaseema region of Andhra Pradesh for screening of T. evansi infection. Out of 464 serum samples
46 (9.91%) were found positive by indirect ELISA. 
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evansi infections. Meager literature was available
on T. evansi detection by ELISA in sheep. Studies
on the antibody response in sheep infected with
South Indian isolate of T. evansi are limited; hence
the present investigation was designed to detect an-
tibodies against Trypanosoma evansi in sheep by
indirect ELISA.

Materials and methods

Preparation of Whole cell lysate antigen of T.
evansi

Trypanosoma evansi was collected from a cattle
(clinically suffering with surra) presented to the
College Hospital, College of Veterinary Science,
Tirupati. The T. evansi parasites were maintained
in the Wistar rats for bulk harvest of parasites. At
the height of parasitaemia, the rats were bled by
heart puncture and the blood sample was immedi-
ately diluted with chilled phosphate buffered saline
glucose (PBS-G), pH 8.0. The separation and pu-
rification of Trypanosoma evansi from infected
blood was accomplished by using Diethyl amino
ethyl cellulose (DEAE) (S.D. Fine Chemicals Ltd,
Mumbai) anion exchange column chromatography,
as per method of   Lanham and Godfrey (1970)
with minor modifications. Height of the column,
when kept 3.5 cm in a 20 ml standard glass syringe
and phosphate buffered saline- glucose (5:5) were
used. Whole cell lysate (WCL) antigen was pre-
pared from purified trypanosomes described by
Singh et al. (1994). The purified parasites were
sonicated at 150W for 3-4 cycles of 30 seconds
each by ultrasonic disintegrator. The sonicated ma-
terial was centrifuged at 2400 x g for 20 min at 4ºC.
The collected supernatant was designated as whole
cell lysate antigen and stored at -20°C in 1.0 ml
aliquots. The whole cell lysate antigen was partially
purified after precipitating with 50 percent satu-
rated ammonium sulphate followed by extensive
dialysis against PBS, pH 7.4 (Singh et al.,1994).
Protein concentration of the WCL Ag of T. evansi
prepared in the present study was estimated as per
Lowry et al. (1951) and it was adjusted to 1.0 mg
/ml in PBS, pH 8.0 and stored at -20°C in 1.0 ml
aliquots. 

Collection of sera samples 

Blood samples from naturally infected or suspected

sheep were collected from jugular vein in separate
vials without EDTA (S.D. Fine Chemicals Ltd,
Mumbai) for serum collection. Serum samples
were collected in sterile vials. Few drops of 1:
10,000 sodium azide solution (S.D. Fine Chemicals
Ltd, Mumbai) was added. The serum samples were
stored at -20°C until use. 

Raising of hyper immune sera

The hyper immune sera (HIS) was raised in two
healthy New Zealand white rabbits, weighing up to
1.5 to 2.0 kg body weight against WCL Ag as per
the method of Singh and Chhabra (1993) with
slight modifications. Antibody levels of HIS raised
against WCL Ag was confirmed by an agar gel pre-
cipitation test and counter immune electrophoresis.
Hyper immune sera collected from the immunized
rabbits was passed through 0.45μ membrane filter,
aliquoted in sterile vials (1ml/vial) to avoid multi-
ple freeze-thaw cycle and stored at -20°C until use
and it was used a positive control in standardization
of Indirect ELISA for detection of circulatory anti-
bodies of T. evansi. Pre immunized serum of these
experimental rabbits was also stored at -20°C till
use as negative control serum for standardization
of Indirect ELISA in the present investigation.

Indirect Enzyme linked immunosorbent assay (In-
direct-ELISA)

Indirect ELISA was standardized according to Sha-
hardar et al. (2008) with some modifications to de-
tect the T. evansi antibodies from 464 serum
samples of sheep collected during the investigation.
The concentrations of the antigen, test sera and
conjugate (rabbit anti bovine IgG-HRPO) for opti-
mum performance of the assay were determined by
checker board titration. 

Checkerboard titration analysis 

The concentrations of the antigen, test sera and
conjugate for optimum performance of the test
were determined by checkerboard titration. Anti-
body concentration was standardized by using
hyper immune serum and known positive sera col-
lected from field cases. Flat bottom, high binding
capacity 96-well ELISA plates (Nunc, Denmark)
were used in the study.
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Sensitization of microplate wells

Microplates were coated with whole cell lysate
antigen from stock at 5µg/ml of coating buffer PBS
pH 7.0. It was mixed properly before dispensing
100 µl into each of 96 wells of the microplate. The
sides of the plate tapped to ensure the even distri-
bution of the antigen. The plate was sealed with a
plate sealer to prevent evaporation and incubated
for overnight at 4°C.

Blocking reaction

The antigen coated plates were inverted and tapped
on the blotter to remove excess fluid and plates
were washed 4 times with PBST (0.05 %) in the
volume of 150µl/well. Then unbound sites in the
wells were blocked with 1% BSA in PBST in a vol-
ume of 125 µl/well and incubated for 90 min at
25°C.

Antibody reaction

Serial log dilutions of serum of sheep were made
in PBST and added in a volume of 100 µl/well.
Blanks/PBST and negative serum controls were
used in all the experiments. Plates were incubated
for 2 hours at room temperature. Wells were
washed three times in PBST with each wash of 3
min.

Reaction with antispecies antibody-enzyme-conju-
gate

The stock solution of donkey anti sheep IgG- ALP
conjugate was separated into multiple aliquots to
avoid several freezing-thawing cycles. Optimum
concentration of conjugates was determined with
different dilutions by checkerboard analysis. The
conjugate was loaded as 100 µl/well by taking the
precaution that the tip of pipette not to touch the
bottom of the well. The plates were incubated for
1 hour at room temperature. Wells were washed 4
times with PBST and finally with citrate acetate
buffer, pH 5.9.

Substrate / Chromogen reaction

Immediately before the end of the conjugate incu-
bation, a working dilution of the substrate / chro-
mogen solution was prepared. The reaction was

developed by adding 100 µl substrate p-nitrophenyl
phosphate at 5mg/10 ml in DEA buffer. Finally the
reaction was stopped by the addition of 50 µl of 3N
NaOH solution. The plate was read at 405 nm in
an ELISA reader (Qualigens, India).

Interpretation of ELISA results

A cut-off value of optical density for the assay was
established by the mean of the optical densities
shown by the panel of negative serum samples plus
three standard deviations. The sera having an opti-
cal density above the cutoff value were considered
as positive. (Ethical permission was taken by the
Institutional Animal Ethics Committee (IAEC) of
the S.V.V.U.)

Results

In the present study, the T. evansi parasites isolated
from a field case of cattle and were propagated in
rats (Fig.1). Parasites were successfully purified by
DEAE-cellulose chromatography (Fig. 2). Height
of column, when kept 3.5 cm in a 20 ml standard
glass syringe and phosphate buffered saline- glu-
cose (5:5) were found the most satisfactory in per-
formance of the present work. Concentration of
WCL antigen of T. evansi was determined by
Lowry’s method as 60mg/ml. The optimum con-
centration of WCL Ag of T. evansi for coating the
wells of ELISA plate determined in the study as
5µg/ml. The optimum test serum dilution found in
the present study was 1:10. The optimum dilution
of 1: 4000 rabbit anti-ovine Ig G-HRPO conjugate
used in the study. The procedure was standardized
for detection of T. evansi in sheep. Among 464
sheep examined in different parts of the Ray-
alaseema region of Andhra Pradesh for T. evansi
infection, 46 (9.91%) were found positive by indi-
rect ELISA. 

Discussion

In the present study, the T. evansi parasites isolated,
propagated in rats and successfully purified by
DEAE-cellulose chromatography. In this procedure
phosphate buffered saline- glucose (5:5) were
found the most satisfactory. Singh et al. (1994) had
also reported that the PSG (6:4) was an appropriate
buffer for purification of T. evansi. Indirect ELISA
was optimized for detection T. evansi antibodies in
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sera samples collected from sheep in Rayalaseema
region of Andhra Pradesh. Among the sera samples
examined from 464 sheep, 46 were found positive
for T. evansi infection. The optimum concentration
of WCL Ag of T. evansi for coating the wells of
ELISA plate determined in the study as 5µg/ml is
in agreement with findings of Desquesnes et al.
(2009) (5µg/ml). The optimum test serum dilution
found in the present study was 1:10. However, little
higher dilutions reported by previous workers as
(1:50) by Jithendran et al. (1997), (1:100) by
Desquesnes et al. (2009). The optimum dilution of
1: 4000 rabbit anti-ovine Ig G-HRPO conjugate
used in the study is in agreement with Jithendran
et al. (1997). Saseendranath et al. (1994) reported
83.6 per cent of sheep were positive for T. evansi
by indirect ELISA in an experimental infection.
The ELISA is a test that is both analytically and di-
agnostically sensitive and diagnostically specific.
Interpretation of results can be quantitative and ob-
jective and the assay may be fully automated, so
that large numbers of sera can be screened.

Conclusion

In the present study, Indirect ELISA was standard-
ized for detecting circulating antibodies of T. evansi
in the sera of sheep. The optimum concentration of
antigen, test sera and conjugate were determined
as 5µg per well, 1:10 and 1: 4000 dilutions, respec-
tively. Among 464 sheep examined in different
parts of the Rayalaseema region of Andhra Pradesh
for T. evansi infection, 46 were found positive by

indirect ELISA. 
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Fig. 1. Trypanosoma evansi parasite in leishman's
stained blood smear observed under light microscope
(X1000)

Fig. 2. Trypanosoma evansi parasite purified by DEAE-
cellulose column chromatography and observed after
leishman's staining (X1000).
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