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Department of Biology. University of Salford, Salford M5 4WT, U.K.

The effect of trypanosome infection on a natural population
of Glossina longipalpis Wiedemann (Diptera: Glossinidae)
in Ivory Coast

L.Ryan*

Summary

A population of Glossina longipalpis studied in the Southern Guinea
savanna zone. Ivory Coast, showed marked differences between non-infected
and infected females. Each fly was examined for age, reproductive condition,
wear and tear, size and nutritional status. Infected flies were generally and
sometimes significantly more active with lower fat reserves, residual bloodmeal
and higher residual dry weight. Poorer nutritional condition may be due to
energy metabolised by trypanosomes and possibly impaired feeding ability.

Key words: tsetse: Glossina longipalpis; Ivory Coast; trypanosome infection,
effects of.

Introduction

A limited number of studies have shown that, when infected, tsetse (Glossi-
na spp.) are affected by trypanosomes. These effects range from minor mor-
phometric changes of midgut cells (Hecker and Moloo, 1980), damage to the
salivary glands (Patel and Golder, 1980) to possible increased longevity (Baker
and Robertson. 1957) and tolerance of endosulfan (Golder et al.. 1982).
Changes in the feeding behaviour of infected tsetse may result from the interac-
tion of rosettes with mechanoreceptors of. and changes of flow in, the proboscis
(Molyneux et al., 1979; Jenni et al., 1980; Livesey et al., 1980). An individual
tsetse may suffer a daily energy loss of 2.83 Joules due to its trypanosome load,
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which is equivalent to 15% of a males’ flight energy and considerably more for
females (Bursell. 1980). The latter possible effect is based on theoretical consid-
erations whereas the others are all based on studies of laboratory colonies. This
study considers for the first time the effect of trypanosome infection on a wild
population of Glossina longipalpis in Ivory Coast. The emphasis is placed on
changes in activity, size and nutritional status due to. or concomitant with
infection.

Materials and Methods

Using biconical traps (Ryan and Molyneux. 1980) G. flongipalpis were caught in riverine
gallery forest within the Southern Guinea savanna zone along the River Marahoué (8°13" N.
6°39" W) during April 1982. Traps were set and emptied within a three-hour period in the carly
morning. the collected females were stored in a domestic freezer and examined within a four-hour
period. Females were examined for: wing fray (WF) (Jackson. 1946; Ryan ct al., 1980). degree of
cicatrizing (CC) (Ryan et al.. 1982a). scutellar and humeral bristles remaining (RH and RS).
arbitrarily ranked for each bristle as 0, 1. 2, 3 and 4 (for whole. %.%. % or no bristle respectively).
After removing the legs and wings. wing vein (WV) (Jackson, 1953) and surface area (SA) (Bursell,
1960) were measured. Probosces were removed and the labrum and hypopharynx examined for
trypanosome infection (Lloyd and Johnson. 1924) and degree of infection (Ryan et al.. 1982b).
Careful dissection revealed the reproductive condition (Ryan and Molyneux, 1982) and ovarian
age category (OA) (Saunders, 1960; Challier, 1965) leaving the intestine and fat body intact. Where
the uterus contained a larva this was removed and stored separately with the adult in individual
microtitre tray wells. Trays were dried. stored over silica gel and returned to U.K. scaled with
cling-film. Tsetse were subsequently analysed for chloroform-extractable fat (FAT), residual dry
weight (RDW) and spectrophotometric estimation of haematin at 417 gm (HM) (Ford et al., 1972;
Rogers and Randolph, 1978).

OA CATEGORY

Fig. 1. % female G. longipalpis per OA category. uninfected (UN) and infected (IN). The line (% =)
is the % infected per OA category.
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Table 1. The mean ( +S.E.) values of ovarian age (QA), wear and tear (WT). wing vein (WV),
surface area (SA). residual dry weight (RDW) and fat in mg. haematin (HM) units at 417 gm for
G. longipalpis of OA 3-7 subcategory a for uninfected and infected females (N = 41 and 17 respecti-
vely)

Uninfected Infected
OA ... ... .. 52.51+1.78 5535+3.49
WT... .. ... . ... 5541029 7.15+0.36*%
WV o 2.11x0.06 2.10+0.08
SA ... 891+£0.08 8.76+0.12
RDW .. .. ... ... 827+0.15 8.95+0.29
FAT . ...... ... 4.26+0.30 3.70+0.39
HM .. ... ... .. 0.203 +£0.09 0.1404 +£0.12

* indicates a significant difference between the means (p <0.001)

The four indicators of activity, WF. CC, RH and RS were combined to form one wear and tear
(WT) category where:
WT = WF + CC + (8- [RH + RS])/2
and ranges between 2 and 14. Only females with mature infections are included in the analysis.
Mature is considered to be an infection category greater than 2 of the labrum, 3 of the hypopharynx
or 4 when combined. which represents a significant and established invasion of the proboscis by
parasites (Clarke, 1965; Ryan et al., 1982b). Statistical comparisons of mean values (t-test) are based

on females of subcategory OA a to avoid the effects of the gonotrophic cycle and of OA 3-7 to avoid
age related effects.

Results and Discussion

One hundred and seventy-five females were examined and 58 (33%) were
infected, however infection is age related and ranges from 0% to 73% as shown
in Fig. 1. Table 1 shows the mean values of OA, WT, WV, SA, RDW, FAT and
HM for uninfected and infected temales. Wing fray has been shown to indicate
activity (Ryan et al., 1980) and 1s here combined with CC, RH and RS, other
variables affected by activity (Ryan et al., 1982a) as WT to allow for greater
accuracy and discrimination. The significant difference (p <0.001) in activity
(WT)of infected females may be explained by increased feeding activity, neces-
sitated by the parasite load (Bursell, 1980) and/or impaired feeding ability
(Jenni et al., 1980). A higher frequency of feeding would offset the effects of
infection unless sufficient numbers of hosts were not available, when a decrease
in nutritional reserves would be apparent. The values in Table 1 provide some
indication that nutritional reserves may be a little lower in infected females, but
the differences do not reach the level of statistical significance. This 1s the first
successful attempt to demonstrate the effect of trypanosome infection on the
tsetse host in the field.
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The sample size is relatively small, however this is offset by the high infec-
tion rate encountered and, in addition, the detailed study of ten variables for
each individual tsetse. Future studies should involve careful dissection of the
gut and salivary glands to detect presence and degree of infections and to study
the effect of immature infections. The age of tsetse should be known either as
OA or possibly by the quantification of pteridines (Mail et al., 1983). The mea-
surements taken for individual flies. outlined in this report could then be related
to the site and species of infecting trypanosome, degree of infection, host densi-
ty, habitat and sampling bias.
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