


Impact of nagana

introduction of domestic animals to the tsetse belts
is that the host-parasite relationship between live-
stock and trypanosomes has not fully evolved. Nev-
ertheless, the humpless cattle of West Africa do
possess the trait of trypanotolerance: they survive
levels of trypanosomal infection to which other breeds
of cattle succumb (Murray, Morrison & Whitelaw
1982).

People living near tsetse-infested areas and those
who farm in the presence of the fly, know well the
signs of tsetse fly disease shown by their animals.
The early European travellers did not long remain ig-
norant regarding the disease that affects livestock
in tsetse belts where wild animals roam. Affected an-
imals become lethargic, weak and often pitifully thin;
they appear to be in low spirits or depressed, a con-
dition referred to in the Zulu language as "nakane"
(the "k" being pronounced as a soft "g"); the English
pronounce it "nagana”.

Sir David Bruce was a British physician who had spe-
cialized in bacteriology. Soon after his arrival in South
Africa, in 1894, he was sent by the Governor of Natal
to the north of Zululand to report on the outbreak of
nagana in native-owned cattle (Bruce 1915). Bruce,
accompanied by his wife, travelled by mule-wagon
and ox-wagon: the journey from Pietermaritzburg to
Ubombo, where nagana had broken out, took 39 d.
Today it is a journey of a few hours. Bruce (1915) re-
corded that, as a bacteriologist, his first step in inves-
tigating the disease was to examine blood and organs
bacteriologically. These results proved negative and
s0 he resorted to examining the blood microscopically.
This procedure, stated Bruce, "had become popular,
thanks probably in great measure to Ehrlich, and it
was the fashion to make elaborate examinations of
red and white blood corpuscles" (Bruce 1915). The
veranda of a small wattle-and-daub hut served as
Bruce’s laboratory and it was here that he discovered
in stained blood smears "a curiously shaped object
different from anything previously found in blood ...".
Realizing that this might be a blood parasite which
could be motile, Bruce then set about finding it in
fresh preparations of blood. His efforts were rewarded
and he returned to Natal to consult the literature. In
India, Evans (1880) had discovered Trypanosoma
evansi in the blood of horses and camels affected by
adisease known locally as "surra", and Bruce realized
that he had found a similar trypanosome in cases of
nagana. This did not mean, however, that these para-
sites caused the disease and, in the following year,
Bruce returned to Ubombo to continue his investiga-
tions. His studies, which lasted for less than four
months (Bruce 1895), demonstrated his astute and
methodical approach to unravelling the connection be-
tween trypanosomes and nagana as well as the link
between tsetse flies and the disease.

Since then, there has been immense scientific inter-
in nagana, sleeping sickness, the causal trypano-
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somes and their vectors. The volume of scientific lit-
erature on the whole subject is now huge and there
are numerous reviews. Since Laveran & Mesnil (1904)
reviewed trypanosomes and trypanosomosis and
Wenyon (1926) published two volumes on protozo-
ology, great technological strides have been made
which have provided a clearer understanding of the
nature of trypanosomes and of the pathophysiology
of the diseases they cause. The more recent works
of Mulligan & Potts (1970), Ford (1971), Hoare (1972),
Jordan (* 16) and Stephen (1L .., provide compre-
hensive reviews of trypanosomes and the African tryp-
anosomosis.

The world has changed greatly during this century:
mankind has developed mechanization, telecommun-
ication, biotechnology, information technology and
nuclear power. Nevertheless, the fives of millions of
people in Africa have been little altered by these ma-
jor achievements. For example, more than 90 million
cases of malaria are reported annually in tropical Af-
rica (World Health Organization [WHQO] 1990) and,
although only about 20 000 cases of human trypano-
somosis are recorded each year, some 50 million
people still live in tsetse-infested areas under the
threat of sleeping sickness (WHO 1986). Further-
more, and of great economic significance, nagana
still has an enormous impact on animal health and
production. It exerts its effects on individual animals,
herds and socio-economic development.

INFECTION AND DISEASE

The epidemiology of nagana is determined by five
main factors, viz. climate, tsetse, host, trypanosome
and management (Connor 1994). However, in the
individual animal it is the host-parasite interaction
that determines the outcome of infection. Three spe-
cies of trypanosome cause nagana, viz. Trypanoso-
ma brucei, T, congolense and T. vivax; within each
species there are numerous variants or "strains". A
fourth species of tsetse-transmitted trypanosome,
Trypanosoma simiae, causes acute and usually fatal
disease in pigs. Not all host species are equally sus-
ceptible to infection with each species of trypano-
some: T. vivax is a serious pathogen in cattle to which
pigs are refractory. Conversely, T. simiae is a seri-
ous pathogen of pigs that does not affect cattle.

The remarkable survival mechanism of the salivarian
trypanosomes (reviewed briefly by Connor 1994) has
thwarted attempts to devise a vaccine for controlling
nagana. After an infective tsetse has fed on a sus-
ceptible host, trypanosomes multiply at the site of in-
oculation in the dermis before invading the blood-
stream through the draining lymphatics. Infection is
then characterized by intermittent fever and intermit-
tent presence of trypanosomes in the blood. In the
early stages of infection parasites are numerous, but
as the infection progresses their number decreases
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