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1. TRYPANOSOMOSIS

1.1. Importance of the disease

Cattle, goats, sheep and camels provide smallholder farm families in Africa with important
sources of nutritious food - milk and meat - as well as with cash income through the sale of animal
products. In addition, livestock provide tractive power for transport of goods or for the cultivation
of land. Furthermore, the animals produce manure, which can be used as fuel or fertilizer. Efforts
to increase livestock production in sub-Saharan Africa have been hampered by seasonal shortages of
fodder, a multitude of livestock diseases as well as the lack of a land-tenure system. One of the most
intractable diseases affecting all species of livestock in Africa is trypanosomosis. Infection with the
protozoan parasite results in high mortality in acute cases and in a severe loss of production in chronic
cases, thus, effectively retarding agricultural development in large areas of the continent. Three
species of parasites are of importance in ruminants, i.e. Trypanosoma brucei, T. congolense and T.
vivax. The parasites are transmitted by an insect vector, the tsetse fly (genus Glossina), which occurs
over an area of 11 million km2 of Africa, about 37% of the continent, affecting both animals and
humans in 40 different countries [1]. There are 23 extant species of Glossina in Africa, each one with
its particular habitat requirements and behavioural patterns [2]. Because of the complexity of this
disease-vector inter-relationship it is not surprising that little progress has been made in controlling
the disease since the discoveries by Bruce late in the nineteenth century of the links between tsetse
flies, trypanosomes and disease [3].

1.2. Diagnosis of the disease

The traditional diagnostic techniques for detecting trypanosomes in animals have been the
microscopic examination of wet blood films or of thin and thick bloodsmears following fixation and
Giemsa staining. The development of concentration methods such as the microhaematocrit centrifuge
technique (MHCT) or the buffy coat technique (BCT) using a phase contrast/darkground microscope
has improved diagnosis considerably [4, 5]. All these parasitological techniques are very specific (a
positive result indicates the true presence of a trypanosome and few false positives are encountered),
but generally lack sensitivity (failure to detect the parasite and, thus, the occurrence of false
negatives). However, in chronically infected animals low parasitaemias often occur, which could not
be detected by the most sensitive technique, the BCT method (Table I).

In 1971 the enzyme-linked immunosorbent assay (ELISA) was developed [6] and various
applications of the technique soon proved to be highly sensitive and specific as well as reliable and
flexible methods for screening large numbers of samples. The technique was modified for the
detection of trypanosomal antigens and applied for the diagnosis of T. vivax, T. congolense and T.
brucei infections in cattle [7]. In experimental infections the test proved to be a sensitive technique
for the diagnosis of animal trypanosomosis [8, 9]. Moreover, indications were that the test was well
suited for application in developing countries [10]. Consequently, the ELISA was transferred to the
Joint FAO/IAEA Division of Nuclear Techniques in Food and Agriculture for distribution to various
African research institutes for extensive validation under tropical conditions.



1.3. Control of the disease

There are currently three methods available to control trypanosomosis: the administration of
trypanocidal drugs, the exploitation of trypanotolerant animals and various techniques to control the
insect vector.

Chemotherapy of infected animals or chemoprophylaxis of animals at risk is a successful
method and widely used. However, it needs close veterinary supervision and depletes African
governments of much needed foreign exhange. Moreover, resistant organisms have been reported on
numerous occasions and relapses are not uncommon due to organisms hiding in the central nervous
system and other privileged sites where the parasites are inaccessible to the veterinary drugs.

TABLE I. LOWEST SENSITIVITY LEVELS OF DIFFERENT PARASITOLOGICAL
TECHNIQUES IN DETECTING T. CONGOLENSE, T.VIVAX AND T. BRUCEI

Trypanosomes BCT MHCT Wet film Thick film Thin film Mouse

per ml

Tc Tv Tb Tc Tv Tb Tc Tv Tb Tc Tv Tb Tc Tv Tb Tb

5.0 x 10' + + + + + + + + + + + + + + + ND

2.5 xlO4 + + + + + + + + + + + + + - + N D

5.0 x 103 + + + - + + • + - - - +

2.5 x 103 + + - - + + +

5.0 x 102 + + - - - + - +

2.5 x 102 + +

Table has been modified from [11]; BCT = buffy coat technique using a darkground/phase contrast microscope
[5]; MHCT = microhaematocrit centrifuge technique [4]; Mouse = mouse sub-inoculation; Tc = Ttypanosoma
congolense; Tv = T. vivax; Tb = T. brucei; ND = not done.

Trypanotolerant animals are able to survive and produce meat and milk for the rural
population in the tsetse infested areas of Africa, while the trypanosensitive breeds either succumb to
the disease or have to be maintained through costly chemotherapeutic measures. Regular monthly
collection of health and production parameters of trypanotolerant N'Dama cattle under traditional
management conditions and high tsetse challenge showed that the productivity compared favourably
with that of breeds elsewhere in Africa [12].

The third method is aimed at controling or eradicating the vector of the disease, the tsetse fly.
In the beginning of the century bush clearing and elimination of wildlife were used to destroy the
habitat and the nutritional source of the insects. However, these methods proved to be only temporary
solutions and are nowadays not accepted. Since the 1950s insecticides have been used on a large
scale, either by ground or aerial spraying. However, some compounds have been reported to have
detrimental effects on the environment [13] and only a limited number of insecticides and a few
specialized methods of applying them can achieve the objective of effective control at an acceptable
cost [14]. Recent improvements to trap design and the simultaneous use of odour attractants, have led
to the employment of insecticide impregnated traps and electric screens for tsetse control operations
[15]. A biological and environmentally safe method of vector control is the sterile male release
technique [16] in which artificially sterilized males compete with wild tsetse for mating opportunities
with females, since only one mating per lifetime is usual in female tsetse. This technique is effective
when insect population densities are low and aims at total eradication of the vector. However, it is
essential that a successful eradication be sustained by the effective prevention of tsetse reinvasion from
adjacent non-cleared areas. The most recent and successful approach to tsetse control is integrated pest
management (IPM) using a variety of techniques such as stationary targets and insecticide treated
livestock to reduce the population density, the sterile insect technique to eradicate tsetse or the use
of trypanotolerant livestock if eradication is not feasible.



2. TECHNICAL ASSISTANCE

2.1. The Regional Technical Co-operation Project (RAF/5/028)

With assistance from the Government of the Netherlands an FAO/IAEA Co-ordinated
Research Programme (CRP) was initiated in 1987 to transfer ELISA technology to a number of
African research institutes and to improve the diagnosis of trypanosomosis in particular. The
biological reagents were assembled in a ready-to-use kit form, consumables and training were
provided and small research projects for field validation of the ELISA were initiated. This resulted
in a Technical Document (TECDOC), in which the results of the CRP were presented [ 17]. Following
the successful completion of the CRP, the IAEA Department of Technical Co-operation and the Joint
FAO/IAEA Division of Nuclear Techniques in Food and Agriculture provided support for a Regional
TCP (RAF/5/028) to strenghten disease diagnosis in nine National Agricultural Research Systems
(NARS) and to introduce improved diagnostic techniques in five additional institutes. In addition, the
TCP provided equipment to install serum banks, fellowships for additional training in data analysis
and expert missions to resolve specific problems. The scientific results obtained by the various
researchers are presented in this TECDOC.

2.2. Participating institutes

The majority of the institutes that participated in the original FAO/IAEA CRP entitled
"Improving the Diagnosis and Control of Trypanosomosis and other vector-borne Diseases of African
Livestock using Immunoassay Methods" were assisted for an additional two years by the IAEA
Department of Technical Co-operation through the TCP RAF/5/028. At the initiation of the TCP five
institutes in Burkina Faso, Cameroon, Cote d'lvoire, Ethiopia and Nigeria were added, while two
institutes in Morocco and the Gambia, were removed from the list being supported during the
biennium (Table II).

TABLE II. AFRICAN INSTITUTES ASSISTED BY THE IAEA DEPARTMENT OF TECHNICAL
CO-OPERATION THROUGH TCP RAF/5/028

Country Research institute Principal investigator

Burkina Faso

Cameroon

Cote d'lvoire

Ethiopia

Ghana

Kenya

Mali

Nigeria

Senegal

Sudan

Uganda

United Republic of Tanzania

Zambia

Zimbabwe

CIRDES

LANAVET

LANADA

NTTICC

Central Veterinary Lab.

KETRI

Lab. Central Veterinaire

NVRI

ISRA/LNERV

University of Khartoum

LIRI

ADRI

CVRL

CVL

Z. Bengaly

C. Ndamkou

A. N'Depo

N. Tewelde

C. Doku

W. Olaho-Mukani

O. Diall

S. Ajayi

M. Seye

E. Elamin

N. Okuna

H. Mbwambo

L. Sinyangwe

R. Ries



2.3. Workshop

A workshop was organized in order to enable the principal investigators to present the
research results of the previous year and discuss the workplans as proposed for the coming year. In
addition, training in the epidemiological analysis of parasitological, serological and haematological
data sets was provided to the participants by using a computer software package (Epi Info version 6).
The workshop was held at the ILRI facilities in Addis Ababa, Ethiopia, from 17-28 April, 1995 and
was attended by 18 researchers from Africa (see list of participants). Five scientists were invited to
lecture on subjects such as basic statistics, epidemiology, diagnosis and pathogenesis of
trypanosomosis, rapid rural appraisal procedures, geographical information systems, guidelines for
handling and storing serum samples. Moreover, time was devoted to obtaining "hands-on" experience
in the use of a computer and in particular to using the software package for the epidemiological
analysis of each participant's own data set.
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