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FIG. 4 Theoretical changes in numbers of tsetse in (a) a stable population in response to a trapping intensity of 1 % per day and (b)
a population that is doubling per generation (i.e. approximately every 105 d) and the trapping intensity is 1 % per day. Trapped
flies were either killed or sterilized and released. Where males only were sterilized, females were not involved at all. [Reproduced

from Langley & Weidhaas (1986)]

been undertaken in which this compound was used
in sterilizing traps (Hargrove & Langley 1990) and
on sterilizing targets (Hargrove & Langley 1993) for
the control of G. pallidipes and G. m. morsitans in
Zimbabwe.

These successes have led to a re-evaluation of the
chitin synthesis inhibitor, triflumuron, as a potential
agent for tsetse control. Laboratory experiments
(Langley 1994, unpublished data) have shown that
brief tarsal contact with surfaces treated with a 3%
suspension concentrate will sterilize females for life,
in that they produce normal-looking offspring which
are unable to form a puparium. Furthermore, males
which become contaminated can pass on sterilizing
doses to females when they mate. Hence such
males may be considered to be at least temporarily
sterilized themselves (Langley 1994, unpublished ob-
servations).

Afieldtrial in Zimbabwe, involving triflumuron-treated
targets is to begin in October 1994,

The potential for suppressing tsetse populations to
manageable levels by use of sustainable technigues,
with minimum impact on the environment, has never
looked more promising.

TSETSE AND TRYPANOSOMES

During the last five years much has been learned
about the mechanisms involved in the establishment
of trypanosome infections in tsetse. Susceptibility to
midgut trypanosome infections in G. m. morsitans is
maternally inherited, but it is a condition expressed
only in previously unfed "teneral" flies (Welburn &
Maudlin 1992). Laboratory-colonized flies are more
susceptible than wild flies, owing to the spread of flies
carrying rickettsia-like organisms (RLO) through colon-
ization (Maudlin & Welburn 1993). These organisms
produce chitinases in vitro and could be responsible,
in the teneral fly, for increasing the midgut content
of either D-glucosamine or N-acetyl-D-glucosamine,
which are inhibitors of lectin activity (Welburn, Ar-
nold, Maudlin & Gooday 1993). Lectins in the midgut
of the tsetse are known to be lethal to trypanosomes
(Maudlin & We urn 1987). Non-teneral flies, having
fed, would secrete large amounts of lectin, rendering
them refractory to trypanosome infection (Maudlin &
Welburn 1993).

Claims that non-teneral tsetse can acquire trypano-
some infections and hence are of epidemiological
significance, may not be true, since experiments
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have been conducted mainly on laboratory-colonized
flies which are known to be more susceptible than
wild flies (Maudlin & Welburn 1993). However, the
fact that older flies can become superinfected by the
addition of lectin-inhibiting sugars to the infected
blood meal, suggests that lectins normally act as the
barrier to infection and that there is no physical
barrier such as the peritrophic membrane in the gut
(Maudlin & Welburn 1993).

THE FUTURE

There is little doubt that in areas of high human pop-
ulation pressure on the land, the tsetse fly is forced
out of existence. However, in areas where cattle are
important, there is no doubt that tsetse control can
bring benefits to animal health. The fear is that with
the demise of the fly there will be an accelerated
loss of wild life and natural vegetation, accompanied
by degradation of the remaining land, owing to over-
stocking with cattle. Clearly, this is a matter for regu-
lation by Government. In Zimbabwe, large areas of
agricultural land are kept free of tsetse only by con-
stantly operating control measures. The extermina-
tion of tsetse in the Zambezi Valley would remove
the source of reinvasion and reduce the costs of
tsetse-control operations. It is doubtful whether the
human population in the Zambezi Valley would in-
crease as a result of such control measures.

Interestingly, the relationship between chitinase pro-
duction by RLOs, lectin inhibition by glucosamine
and the lethal effect of lectins upon trypanosomes
in the tsetse midgut, might be upset by the use of
chitin synthesis inhibitors to sterilize tsetse in the
field. The prospect that tsetse-control measures and
a greater understanding of the mechanisms involved
in the acquisition of trypanosome infections by tsetse
might lead to development of techniques to eliminate
trypanosomes from tsetse in the field, is exciting.
Such possibilities, together with the identification in
tsetse of genes for susceptibility and refractoriness,
could result in the fly being relegated to the status
of a nuisance rather than that of the carrier of a killer
disease.
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