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Abstract

THE USE OF ANTIGEN ELISA TO MONITOR THE EFFECTIVENESS OF A TSETSE CONTROL
CAMPAIGN IN THE UPPER DIDESSA VALLEY, WESTERN ETHIOPIA.

Blood and serum samples were collected from a tsetse free zone in the central highlands of Ethiopia.
The samples were collected to determine the specificity and establish percentage positivity cut-off points of the
antigen ELISA. Blood samples collected from these areas were negative for trypanosomosis using Standard
Trypanosome Detection Methods (STDM). Ag-ELISA, in contrast, detected circulating trypanosomal antigens
in 7.6% of the serum samples collected. Similarly, samples were collected from a tsetse infested zone in the
upper Didessa valley, western Ethiopia, to assess the sensitivity of the Ag-ELISA. STDM detected trypanosomal
infections in the range of 15.8 and 16.7% of blood samples from this zone. On the other hand, Ag-ELISA,
indicated the presence of circulating trypanosomal antigens in 38.6% of serum samples tested.

Moreover, Ag-ELISA was used to monitor the effectiveness of a tsetse control campaign in the upper
Didessa valley. There were great differences in the prevalence rates of trypanosomosis, as revealed by the
STDM and Ag-ELISA, between the tsetse controlled and tsetse infested zones of the upper Didessa valley.
Generally, the Ag-ELISA revealed the presence of circulating trypanosomal antigens in only 43.7% of patent
infections. Nevertheless, the test detected 318 more cases which were not diagnosed by any one of the STDM
used. More interestingly, Ag-ELISA indicated the widespread presence of T. brucei in the cattle sampled in all
zones.

1. INTRODUCTION

In Ethiopia, trypanosomosis is routinely diagnosed in animals using clinical and laboratory
findings. However, the clinical signs of trypanosomosis are not pathognomonic for the disease.
Consequently, diagnosis often relies on other means such as detecting the parasites. But as
trypanosomosis is mostly a chronic disease, the parasitological techniques currently in use are not
sensitive enough to detect the majority of infections. Serological assays which detect antibodies
directed against trypanosomes are very sensitive but often show too many false positive results due
to the persistence of anti-trypanosomal antibodies in the circulation for a prolonged time [1]. In recent
years, a diagnostic technique based on monoclonal antibodies and using an enzyme linked
immunosorbent assay (Ag-ELISA) was developed at ILRAD to detect circulating trypanosomal
antigens [2]. The test is used for the diagnosis of Trypanosoma vivax, T. congolense and T. brucei
infections in cattle as well as T. evansi infections in camels [3].

The objective of the present study was to establish Ag-ELISA in the NTTICC laboratory in
Bedelle and to use the test in combination with standard trypanosome detection methods (STDM) for
monitoring the effectiveness of the tsetse control campaign in the upper Didessa valley, Western
Ethiopia. Moreover, the test will be used to map the distribution and prevalence rate of
trypanosomosis in the country using sera collected as part of the Pan African Rinderpest Campaign
(PARC).

2. MATERIALS AND METHODS

Random (cluster) sampling was employed to study the prevalence rate of trypanosomosis in
cattle herds. Blood and serum samples were collected from three different areas. The areas were
categorized as either tsetse free, tsetse infested or tsetse controlled.

The tsetse free zone was located in the central highlands of Ethiopia. Samples were collected
from this zone to determine the specificity of the test and to establish the cut-off point for the Ag-
ELISA based on local negative bovine sera.

The tsetse infested and tsetse controlled areas were in the upper Didessa valley, western
Ethiopia. Blood and serum samples were collected from the two zones once every three months. The
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samples from the tsetse infested zone were used to estimate the sensitivity of the Ag-ELISA. Finally,
Ag-ELISA was used to monitor the effectiveness of the tsetse control campaign in the upper Didessa
valley.

2.1. Standard trypanosome detection methods

In the present study, Ag-ELISA was used together with three parasitological techniques
referred to as STDM [4]. The STDM employed were thick and thin blood smears and the buffy coat
technique (BCT). Thick blood smears were prepared and stained as described by Murray et al. [5].
The entire thick blood smear was examined using an oil immersion objective (Leitz NPL 100/1.30).
Approximately 200 fields per slide were examined. Thin blood smears were prepared on the same
slide next to the thick blood film and used to identify the trypanosome species. The BCT was used
as explained by Murray et al. [5]. Two capillary tubes were prepared from each sample and were
centrifuged on the spot. After measuring the Packed red Cell Volume (PCV) percentage, the contents
of the buffy coat were expressed on a microscope slide. The drop of fluid was covered with a cover
slip (22 x 22 mm) and examined using a microscope (Leitz NPL 25/0.05).

2.2. Antigen ELISA

Serum samples for Ag-ELISA were collected concurrently with the blood samples. Blood was
collected from the jugular vein into 10 ml vacutainer tubes without additive. Serum was harvested
following centrifugation of the blood samples. Samples were stored at -20°C until used for analysis.
The protocol and reagents distributed by the Joint FAO/IAEA Division were used to detect circulating
antigens of T. brucei, T. congolense and T. vivax using Ag-ELISA.

3. RESULTS

3.1. Tsetse free study area

Blood and serum samples collected from tsetse free areas in the central highlands of Ethiopia
were checked for the presence of trypanosomes using STDM and Ag-ELISA (Table I). Using STDM
it was not possible to detect trypanosomes in the blood samples collected from the tsetse free areas.
On the other hand, using Ag-ELISA 7.6% of the serum samples were found to contain circulating
trypanosomal antigens. T. brucei accounted for the highest proportion of positive samples, followed
by T. vivax and mixed trypanosome infections. Single infections due to a T. congolense antigenaemia
were not detected.

The stained blood smears were negative for other haemoparasites.

TABLE I. DIAGNOSTIC RESULTS OF BLOOD AND SERUM SAMPLES COLLECTED IN A
TSETSE FREE AREA IN THE CENTRAL HIGHLANDS OF ETHIOPIA

Test

Stained
blood
smears

BCT

Ag-
ELISA

No. of
samples

300

300

236

No. of
pos.

0

0

18

T.b.

0

0

10

T.c.

0

0

0

T.v.

0

0

4

T.b./
T.c.

0

0

1

T.b./
T.v.

0

0

3

Trypanosome

T.c./ T
T.v.

0

0

0

species

.b./T.c.
/T.v.

0

0

0

No.= number; pos.= positives; T.b.= Trypanosoma brucei; T.c.= T. congolense; T.v.= T. vivax
BCT= buffy coat technique; Ag-ELISA= antigen detection enzyme-linked immunosorbent assay
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3.2. Tsetse infested study area
Samples were collected from a tsetse infested area in the upper Didessa valley where no

previous history of tsetse control exists. The area has a high density of tsetse flies (Glossina morsitans
submorsitans and G. tachinoides). The samples were analysed for the presence of trypanosome
infections using STDM and Ag-ELISA (Table II). With regard to the STDM, trypanosomes were
detected in 15.8% and 16.7% of the samples using stained blood smears and BCT, respectively. In
both cases, T. congolense was the most frequently detected species followed by T. vivax, T. brucei
and mixed infections. Ag-ELISA, in contrast, detected trypanosomal antigens in 38.6% of the serum
samples, with T. brucei accounting for the highest proportion of positives followed by mixed
infections, T. congolense and T. vivax.

TABLE II. DIAGNOSTIC RESULTS OF BLOOD AND SERUM SAMPLES COLLECTED IN A
TSETSE INFESTED AREA IN THE UPPER DIDESSA VALLEY, WESTERN ETHIOPIA

Test

Stained
blood
smears

BCT

Ag-
ELISA

No. of
samples

850

844

841

No. of
pos.

134

141

325

T.b.

19

0

176

T.c.

70

102

34

T.v.

43

38

25

T.b./
T.c.

0

0

58

T.
T

b./
.V .

0

0

17

Trypanosome

T.c./ T
T.v.

2

1

1

species

.b./T.c.
/T.v.

0

0

14

No. = number; pos.= positives; T.b.= Trypanosoma brucei; T.c.= T. congolense; T.v.= T. vivax
BCT= buffy coat technique; Ag-ELISA = antigen detection enzyme-linked immunosorbent assay

3.3. Tsetse control study area
Similarly, samples were collected from a tsetse control project area in the upper Didessa

valley in Western Ethiopia. The samples were analysed using STDM and Ag-ELISA (Table III).
Using stained blood smears and BCT, trypanosomes were detected in 5.7% and 5.6% of the samples,
respectively. In both techniques, T. vivax proved to be the predominant parasite species detected,
followed by T. congolense. A single case of T. brucei was detected using the BCT, which was
confirmed by Ag-ELISA. On the other hand, Ag-ELISA, detected trypanosomal antigens in 12% of
the serum samples with T. brucei antigens being most frequently detected, followed by T. congolense,
T. vivax and mixed infections.

TABLE III. DIAGNOSTIC RESULTS OF BLOOD AND SERUM SAMPLES COLLECTED IN A
TSETSE CONTROLLED AREA IN THE UPPER DIDESSA VALLEY, WESTERN ETHIOPIA

Test

Stained
blood
smears

BCT

Ag-
ELISA

No. of
samples

632

607

632

No. of
pos.

36

34

76

T.b.

0

1

35

T.c.

7

13

24

T.v.

28

19

12

T.b./
T.c.

0

0

3

T.
T

b./
.V .

0

0

2

Trypanosome

T.c./ T
T.v.

1

1

0

species

.b./T.c.
/T.v.

0

0

0

No.= number; pos.= positives; T.b.= Trypanosoma brucei; T.c.= T. congolense; T.v. = T. vivax
BCT= buffy coat technique; Ag-ELISA= antigen detection enzyme-linked immunosorbent assay
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3.4. Comparison between various diagnostic techniques
Of the 174 patent trypanosome infections diagnosed by BCT, 76 cases had circulating

trypanosomal antigens as detected by Ag-ELISA (Table IV). On the other hand, Ag-ELISA diagnosed
318 more cases which were not discovered by any of the STDM utilised. Furthermore, the STDM
and Ag-ELISA in combination detected a total of 416 trypanosomosis cases.

TABLE IV. COMPARISON BETWEEN THE BUFFY COAT TECHNIQUE (BCT) AND ANTIGEN
ELISA WITH RESPECT TO DETECTING TRYPANOSOME INFECTIONS IN CATTLE

Antigen
ELISA
results

Positive

Negative

Total

4. DISCUSSION

Positive

76

98

174

Negative

318

950

1268

BCT results

Total

394

1048

1442

Antigen detection ELISA appears to indicate the occurrence of trypanosome cases in areas
with no previous record of tsetse flies. In Ethiopia, it is not uncommon to find cases of tsetse
transmitted animal trypanosomosis at 2000 masl using STDM alone [6]. Previous records of tsetse
fly catches indicated the presence of G. m. submorsitans at an altitude of 2000 masl near the Finchaa
valley, Western Ethiopia, which is at an altitude lower than that of the present study areas [7].
Nevertheless, no additional information is available with regard to animal movements in the region,
which might explain the presence or absence of infected animals in the area.

In the present study it was difficult to assess the true specificity of the Ag-ELISA, because
it was not certain whether all animals in the tsetse free area were true or false negatives.

Before the start of the tsetse control programme in the upper Didessa valley, the prevalence
rate of trypanosomosis using BCT was as high as 60% [8]. The area had been recently invaded by
tsetse flies and many susceptible animals were exposed to the disease. Following the implementation
of tsetse control operations, trypanosomosis cases were reduced considerably [8]. However, the
reclaimed area is small compared to the adjacent tsetse infested area and extension of the control
operation has not been possible due to lack of financial resources. Consequently, frequent break
downs occurred along the barrier zones. Nevertheless, our results using STDM and Ag-ELISA are
in agreement with previous findings, except that more T. brucei infections were detected by Ag-
ELISA than in other studies. A great difference in trypanosome prevalence rates was detected
between the tsetse controlled and tsetse infested areas of the upper Didessa valley using STDM and
Ag-ELISA.

Considerable discrepancies were fcund between the two techniques. Ag-ELISA was not
sensitive enough to detect patent infections as diagnosed by the STDM. Although it is not clear why
Ag-ELISA was negative in the majority of patent infections, previous reports [9] have shown that the
test gave false negative results at the early stage of infection. On the other hand, STDM gave
relatively good results at the acute stage but were rather insensitive during the chronic phase of
trypanosomosis and, in particular, misdiagnosed infections caused by T. brucei. STDM detected
trypanosomes present in the peripheral circulation, while Ag-ELISA detected soluble antigens released
when trypanosomes disintegrated [9]. Consequently, the sensitivity of the Ag-ELISA did not rely on
the level of parasitaemias in peripheral blood and could be high when parasites were not detectable.
For this reason, STDM and Ag-ELISA should be used in combination to enhance the diagnostic value
of each technique.

Ag-ELISA seemed to detect the presence of T. brucei in cattle in the upper Didessa valley.
Similar results were obtained examining bovine sera from the Central Region of Ghana from where
no trypanosomosis cases had been recorded previously [10]. On the other hand, STDM detected T.
vivax and T. congolense as the most predominant trypanosome species present in cattle in,
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respectively, the tsetse controlled and tsetse infested areas of the upper Didessa valley. Although it
is difficult to give a scientific explanation for this discrepancy, it should be considered that in Ethiopia
there is widespread application as well as serious misuse of trypanocidal drugs. Moreover, the drugs
are administered primarily to treat animals infected with T. vivax and T. congolense, which are
considered the most important trypanosome species. This is not only because T. brucei causes mild
infections in cattle, but also because this trypanosome species is not easily detectable using STDM.
Consequently, it can not be discounted that T. brucei could be the most widespread chronic infection
present among cattle herds in Ethiopia.

More interestingly, Ag-ELISA detected mixed trypanosome infections in many animals which
had not been diagnosed as such previously by the STDM. Hornby [11] indicated that mixed
trypanosome infections are easily overlooked since the presence of one species can inhibit
multiplication of the second species.

ACKNOWLEDGEMENTS

I am grateful to the Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture
for financial assistance and technical support by providing equipment, reagents and standardised
protocols. I am also indebted to the International Laboratory for Research on Animal Diseases
(ILRAD) for training one of the NTTICC laboratory staff members. Finally, I would like to express
my sincere gratitude to the Head and all technical staff of the NTTICC for assistance in conducting
the research.

REFERENCES

[I] NANTULYA, V.M., Trypanosomiasis in domestic animals: the problem of diagnosis, Rev. Sci. Tech.
Off. Int. Epiz., 9 (1990) 357-367.

[2] NANTULYA, V.M., LINDQVIST, K.J., Antigen-detection enzyme immunoassays for the diagnosis
of Trypanosoma vivax, T. congolense and T. brucei infections in cattle. Trop. Med. Parasit. 40 (1989)
267-272.

[3] NANTULYA, V.M., BAJYANA SONGA, E., HAMERS, R., Detection of circulating trypanosomal
antigens in Trypanosoma evansi-infected animals using a T. brucei group-specific monoclonal antibody,
Trop. Med. Parasit. 40 (1989) 263-266.

[4] WILSON, A.J., Value of the indirect fluorescent antibody test as a serological aid to diagnosis of
Glossina transmitted bovine trypanosomiasis, Trop. Anim. Hlth Prod. 1 (1969) 89-95.

[5] MURRAY, M., TRAIL, J.C.M., TURNER, D.A., WISSOCQ, Y., Livestock productivity and
trypanotolerance. Network training manual. ILCA, Addis Ababa, Ethiopia (1983) 198 pp.

[6] NTTICC ANNUAL REPORT, National Tsetse and Trypanosomiasis Investigation and Control Centre,
Bedelle, Ethiopia (1988) 31 pp.

[7] TIKUBET, G., GEMETCHU, T., Altitudinal distribution of tsetse flies in the Finchaa river valley
(Western part of Ethiopia), Insect Sci. Applic. 5 (1984) 389-395.

[8] NTTICC ANNUAL REPORT, National Tsetse and Trypanosomiasis Investigation and Control Centre,
Bedelle, Ethiopia (1989) 27 pp.

[9] MASAKE, R.A., NANTULYA, V.M., Sensitivity of an antigen detection enzyme immunoassay for
the diagnosis of Trypanosoma congolense infections in goats and cattle, J. Parasitol. 77 (1991) 231-236.

[10] TURKSON, P.K., Seroepidemiological survey of cattle trypanosomiasis in coastal savanna
zone of Ghana, Acta Trop. 54 (1993) 73-76.

[II] HORNBY, H.E., Animal trypanosomiasis in Eastern Africa, 1949. Her Majesty's Stationary Office,
London (1952) pp. 1-38.

43

NEXT PAQE(S)
toft BLANK


