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Abstract

SEROLOGICAL SURVEY OF AFRICAN ANIMAL TRYPANOSOMOSIS IN GHANA: THE ROLE OF THE
ANTIGEN ELISA AS A DIAGNOSTIC TOOL.

Preliminary results are presented of the analysis of 3000 serum samples collected from Zebu cattle in the
Nabogu valley. Of the 3000 serum samples collected so far, 182 have been tested using the buffy coat technique
(BCT) and the antigen ELISA test. A total of 56 samples have been found positive by both techniques. Using
the parasitological technique (=BCT) 44 samples were diagnosed to be positive, while the Ag-ELISA detected
19 positive samples. The majority (75%) of cases detected positive by either technique was due to a single
infection by Trypanosoma brucei.

1. INTRODUCTION

African animal trypanosomosis and human sleeping sickness impose a severe constraint on the
socio-economic development of the areas infested by tsetse flies. Experience in Ghana showed that
the disease in animals often assumed the chronic form hence production losses occurred over long
periods of time without farmers being aware. Moreover, trypanosomosis is the most important
infectious disease hampering the development of the livestock industry since it holds captive vast areas
of productive farm- and grazing land. Over 80% of the cattle population in Ghana is trypanotolerant
[1], but it is well known that under high tsetse challenge these breeds do succumb to the disease just
like trypanosensitive breeds. The control of the tsetse fly through the use of simple cost effective and
environmentally safe techniques and devices offers a long term solution to trypanosomosis control.

The Epidemiolgy Unit of the Veterinary Services Department has started compiling information
on the impact of various diseases, including trypanosomosis, on the productivity of livestock in Ghana
[2]. At the same time the unit is carrying out an extensive vector survey to update the tsetse
distribution map.

The objective of the present study was to collect baseline data on the species, density and
distribution of the vector on a nationwide scale. Furthermore, it was intended to determine the
prevalence of the disease and its impact on livestock productivity. Moreover, the study was meant to
determine low cost but effective vector disease control devices and strategies and to assess the efficacy
of the antigen Elisa as a diagnostic tool.

2. MATERIALS AND METHODS

Four priority areas were selected for the study (Fig. 1):
(1) Black Volta basin (northwestern Ghana)
(2) Nabogu valley (Pong-Tamale)
(3) Brong Ahafo region
(4) Accra Plains (southern Savannah zone)

The Tsetse and Trypanosomosis Control Unit has since the inception of the National Livestock
Services Project collected nearly 3000 serum samples from both the Southern Savannah Zone and the
Nabogu Valley. Additional serum samples will be collected from the other two priority areas and
analysed together with 10 000 serum samples collected as part of the Pan African Rinderpest
Campaign (PARC) already present in the serum bank. The results will be used to determine the
prevalence of trypanosomosis in the country.

For the vector surveys biconical and monoconical traps were deployed in the riverine vegetation
along the river courses and placed from 200 to 300 meters apart depending on the thickness of
vegetation cover. The traps were inspected twice daily for one week in each particular location. Tsetse
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FIG.l. Map of Ghana showing the National Livestock Services Project's priority areas for tsetse
control (indicated by a dashed line): 1 = Winneba/Kasoa in the Accra Plains (southern Savannah
zone); 2= Brong Ahafo region; 3= Pong-Tamale in the Nabogo valley; 4= Wa in the Black Volta
basin (northwestern Ghana).
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fly catches, species and densities (number of tsetse per trap per day) were recorded. Fresh tsetse flies
were dissected to determine the age and infection status.

Samples were collected with microhaematocrit tubes from the ear vein, centrifuged and
examined for the presence of trypanosomes using the buffy coat technique (BCT). Whenever samples
were found to be positive, thin smears were made from the red blood cell/plasma interphase, the
number of trypanosomes were scored and the trypanosome species was identified. Blood samples were
taken from the jugular vein using vacutainer tubes and kept on the bench for one to two hours.
Subsequently, the serum was separated and stored at -20°C for testing using the antigen ELISA test.
Samples that were blood tinged were first centrifuged to obtain clear sera.

3. RESULTS

The entomological study is still in progress and results will be reported once cattle in all four
priority areas have been sampled.

Since January, 1995 nearly 3000 serum samples have been collected, of which 182 samples have
been tested. A total of 56 samples have been found positive both by the BCT and the Ag-ELISA test
(Table I).

TABLE I. RESULTS OF SAMPLES COLLECTED FROM CATTLE IN NABOGU VALLEY

Test No. of samples No. of positive % positive
samples

44 24.4

19 10.4

56 30.8
Ag-ELISA

No. = number.
BCT = buffy coat technique.
Ag-ELISA = antigen-detection enzyme-linked immunosorbent assay.

Using the parasitological technique (=BCT) 44 samples were diagnosed to be positive, while
the Ag-ELISA detected 19 positive samples. The majority (75%) of the cases detected by either
technique was due to a single infection. The predominant trypanosome species detected was
Trypanosoma brucei (Table II).

TABLE II. DISTRIBUTION OF TRYPANOSOME SPECIES DETECTED IN 182 CATTLE FROM
NABOGU VALLEY

Test No. of T.b. T.c. T.v. T.b./T.c. T.b./T.v. T.c./T.v. T.b./T.c./T.v.
samples
positive

BCT

Ag-ELISA

Combined BCT /

182

182

182

BCT

Ag-ELISA

44

19

13

11

5

0

14

5

3

1

6

2

3

0

0

0

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

The prevalence of T. brucei, T. congolense and T. vivax detected during the trials (BCT and
Ag-ELISA combined) was 17.6%, 6.0% and 14.8%, respectively (Table III).
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Trypanosoma brucei

Trypanosoma congolense

Trypanosoma vivax

22

11

23

14

1

7

TABLE III. PREVALENCE OF TRYPANOSOME SPECIES AS DETECTED BY THE TWO
DIAGNOSTIC TECHNIQUES USED

Trypanosome species BCT Ag-ELISA BCT and Ag-ELISA combined

32

11

27_

BCT = buffy coat technique.
Ag-ELISA = antigen-detection enzyme-linked immunosorbent assay.

4. DISCUSSION

The results obtained so far indicate that, contrary to previous findings, the predominant
trypanosome species in the Nabogu valley was T. brucei [3].

Moreover, our results indicate that the BCT appears to be more sensitive than the Ag-ELISA.
This finding may be due to the fact that the samples were taken from Zebu cattle, a trypanosensitive
breed. Consequently, most of the animals were in the acute phase of the disease when parasitaemia
is very high but antigenaemia is low. A similar situation occurs in high challenge areas. Another
possible explanation for our results is that the quality of the reagents was affected by poor handling
while in transit from Vienna to Ghana [4]. Therefore, it is advisable to retest the serum samples using
fresh ELISA reagents and compare the results.
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