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ABSTRACT

, comparative study on the trypanosome infection rates of Glossina palpalis palpalis,
ssina tachinoides and Glossina longipalpis was carried out at Pandam Wild Life Park,
ch is located within the Southern Guinea Savanna Zone of Nigeria. Flies were caught
1 Challier and Laveissiere traps, identified and their proboscis, salivary glands and
gut were dissected for the presence of trypanosomes.
ut of 1,029 tsetse flies dissected, 139 (13.5 per cent) of them were infected with
.anosomes. Female flies had higher infection rate than males. Among the infected
, Trypanosoma vivax type of infection occurred in 58.7 per cent, 56.8 per cent and
I per cent while T. congolense was seen in 38.1 per cent, 38.6 per cent and 46.1 per cent
T. brucei infection occurred in 3.2 per cent, 4.6 per cent and 3.1 per cent in G.P.
ialis, G. tachinoides and G. Longipalpis respetively. The results showed that the three
sina species studied are important transmitters of both human and animal
anosomes. The epidemiological implications of these results are discussed in relation
;:! presence of human settlements in the vicinity of the park.

INTRODUCTION

.etse flies (Glossina spp.) are the vectors of human sleeping sickness and animal
mosorniasis in Africa. The cyclical transmissionof trypanosomes is subject to sue-
'ul passage of the parasites and vectors through successive "biological barriers", and
ibility of the parasites to adjust to the varying conditions in the host's micro-
'0nm~nt (Molyneux, 1980). The three species of Trypanosoma - T. vivax, T. con-
L-e and T. brucei that cause African trypanosomiasis require different time intervals "
rnplete their life cycles in the tsetse flies. For example T. brucei takes 11-60 days to develop
rr.ature infective forms (Davies, 1977). Also the sites for infective maturation in the.' .
differ as follows: T. vivax develops into the mature form in the proboscis, T. brucei
: slivary glands and T. congolense in the midgut of the vector (Squire, 1960).
I: study was designed primarily to compare the trypanosome infection rates in the
Glossina, spp - G. palpalis palpalis (G.D), G. tachinoides (Westw) and G .

.~ilpis (Wiedrn) found in Pandam Wildlife Park, a typical Nigerian Wildlife Park,
~ view to determining the trend of infections in relation to sexes and ages of the flies
~<.:rtaining precisely the types of Trypanosoma spp involved. Such a study can be
:.-: in determining the level of danger posed by respective populations of local tsetse.
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MATERIALS AND METHODS

The study area

The work was done in Pan dam Wildlife park, a typical Nigerian Wildlife Park whic
362.6sq.km and located in the south-east end of Plateau State. The-Park is bounder
the west by the west bank of the River Dep and is divided from east-to west by the Rive
(a tributary of the Dep) into a smaller northern sector and a large southern secto
comprises two types of vegetation, namely, the Guinea savanna in the upper area w
is characteristically undulating with scattered rocky outcrops, and the dense riv
forest along thebanks of River Dep. In the south-east corner of the Park; lies Par
Lake which is about 1 km. from the Wildlife Park Base Camp, the nearest hi
settlement in the Park. The Park itself contains characteristic Guinea sav.
. fauna (such as ~onkeys, antelopes, warthogs), with the excel
of elephants, giraffes and lions which are now extinct in' the area (Pers. comm.
Lukas, game officer in c-harge Pandam Wlldiife Pluk). The Park was inte
primarily for fauna preservation and tourism and has over small fleet of canoes ke
the Lake for staff and visitors. The Park is surrounded by 'a 128 kilometres of mote
tracks constructed within it for game viewing. Also there is a number of villages.

Trapping and Dissection

Adult tsetse flies were trapped with the Challier and Larvessierre's biconical
(Challier and Larvessierre, 1973) which were located along Lake Pandam shore;
Arusua forest at the centre of the Park. Fourteen traps were set up and checl
intervals of 24 hrs and all flies captured were immediately taken to the Base
laboratory where they were killed by either imobilising them in a cold box containii
towels or by gently pressing the thorax. The flies were then identified and dissec
determine their trypanosome infection rates. The proboscis, midgut and salivary
were dissected and identification of mature Trypanosoma spp. was made on the b
their location in the fly, i.e. within the proboscis, midgut or salivary glands (Squire
Dipeolu, 1974). All dissections were done under a stereoscopic microscope
magnification of X7 and trypanosome infections were observed under a bir
microscope at a high power magnification of X400. Also Call flies dissectec
categorized into different age groups using the wing-fray method (Jackson, 19
addition the female flies were aged, using the ovarian dissection method (Saunders,

The study was carried out over a five-month period'(March=- July, 1982 inclusiv
for each month flies were sampled for five consecutive days.

RESULTS

A total of 1,029 tsetse flies were dissected during the study period. Of thr .
(13.5 % ) were infected with various Trypanosoma spp (Table 1). Analysis
results using the Chisquare test showed that the overall infection rate of 24.8 (
recorded in G. longipalpis was significantly higher (P": 0.05) than 11.3
palpalis and 12.8 % in G. tachinoides. The results also showed that female flies
three Glossina spp studied have higher infection rates than the males. T. bruce
infection was lower than T. vivax and T. congo/ense (Table 2). T. vivax infectioi
however higher than the other types in both the male and female flies (Table 3).

Infection rates in the male tsetse flies showed an increase from 11.9 % for fli
the wing fray category II to 33.3i.%.for those in catergory IV (Table 4). In the fen
infection rate increased from 6.3 % for flies in the lst ovulation cycle to 46.9·%
for those in the 7th ovulation cycle (Table 5). Fly infection rates were low in March w
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the study was started, but gradually increased during the months of the rains, viz,
May-July. There was no appreciable difference in the infection rates of flies caught at
the two sampling sites - viz: Arusua forest and Lake Pandam shores.

Table 1: Infection rate of the Glossina spp. caught at Pandam Wildlife Park.

No. No. % Overall
Glossina spp. Sex dissec- infec- infec- infection

ted ted ted %

Male 292 30 10.75 11.31
G. palpalis

Female 265 33 12.45

G. tachinoides Male 165 14 8.48 12.8

Female 178 30 16.85

G. longipalpis Male 69 16 23.2 24.8

Female 57 16 23.08

Total (All spp) Male 526 60 11.4 13.5

Female 503 79 15.7

1,029 139

IIiw : : "Infection rate of the various Trypanosoma spp. in the three Glossina spp. found in the
Pandam Wildlife Park.

::::ossina spp. No. Percentage Infection
infected
flies T. vivax T. congolense T. brucei

.: palpalis 63 58.7 38.1 3.2

- tachinoides 44 56.8 38.6 4.6- .

- !ongipalpis 32 50.0 46.9 3.1.:

. ::al 139 56.1 40.3 3.6

55



Trypanosome infection rules o./(;Io.,.,il' •.

Table 3: Relation ••hip between type of parasite and the sex of Glossina spp.

Total No. infected ( % in parenthesis) by
No.

Sex Infected T. vivax T. congo/ense T. brucei

Male 60 32(53.3) 26(43.3) 2(3.3)

Female 79 46(58.2) 30(38) 3(3.8)

Total 139 78(56.1) 56(40.3) 5(3.6)

Table 4: Relationship between wing fray age category and the infection rates of male Glossit

Age No Total No
Category Dissected Infected G. Palpalis G. tach in aides G. longipal]:

(&%)
/'"

No. No. No. No. No. /'
Dis- infec- Dis- infec- infected & J
sected ted& % sected ted& % %

- (0)
119 60 -(0) 53 -(0)

6(15.8)
2 270 ~2(l1.9) 159 18(11.3) 73 8(11.0)

8(38.1)
3 117 22( 18.8) 64 10(15.6) 32 4( 12.5)

2(50.0)
4 18 6(33.3) 7 2(28.6) 7 2(28.6)

5 2 -(0) 2
16

Total 526 60 292 30 165 14
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Table 5: Relationship between ovarian age category and the infection
rates of Female Glossina spp.

G. tachinoides C. Long.>'1/pis
Age G. palpalis No.
category No. No. No. No. No. infec- No.
.Nurnber of Dissec- infec- Dissec- infec- Dissec- ted Dissec- No.
Ovulation ted ted ted ted ted (&%) ted infected

(&%)
108 58 -(0) 42 -(0) 8 -(0)

95 6(6.3) 42 2(4.8) 45 4(8.9) 8 -(0)

97 17(17.3 %) 48 6(12.5) 37 9(24.3) 12 2(16.7)

50 10(20.0%) 25 3(12.0) 15 3(20.0) 10 4(40.0)

44 10(22.8%) 24 4(16.7) 14 4(28.6) 6 2(33.3 )

59 13(22%) 36 5(13.9) 19 6(31.6) 4 2(50.0)

21 8(38.1 %) 15 7(46.7) 4 (0) 2 1(50.0)

32 15(46.9%) 17 6(35.3) 8 4(50.0) 7 5(71.4)

- -:-;,L 503 79 265 33 181 30 57 16

57



DISCUSSION

The study has shown that a significant percentage of tsetse flies found at Pandar
Wildlife Park has trypanosome infections. Molyneux (977) had differentiated three mai
factors affecting the development of trypanosomiasis in tsetse flies. These are endoger
factors of the fly (e.g. sex, age, physiological state, genetic differences); parasite-he
factor (e.g. parasite numbers available to fly, type of parasite, susceptibility ar
intercurrent infection); and prevailing ecological factors (such as climate etc). F
example, Moloo (1980) noted that trypanosome infection in Glossina tachinoides v
highest in localities where ungulates were common while Harmsen (1973) and Lambre
(1980) had observed that the highest Trypanosoma infection rates (particularly by the
brucei group) were found in tsetse flies that had their first blood meal on an infected hr
Flies emerging from pupae incubated at high temperatures have also been known tc
more readily infected with trypanosome than flies bred from pupae kept at a 10
temperature (Burt, 1946).

The higher infection rates found in G. longipalpis (which is primarily a savan
species) may be associated with its feeding pattern and the type of host available to the
The more open savanna woodland contain more game species than the more restri:
riverine forest. Tsetse flies have a non-random feeding pattern which may be explainer
host responses to tsetse attack (Snow, 1980, Weitz, 1963). The non-random feel
pattern of savanna species (such as G. Iongipalpis} on the numerous hosts avail;
creates more chances of the fly to feed on infected hosts than the riverine species. The
infection by T. brucei observed in the study may be due to the fact that T. brucei h
longer life cycle and a more complicated course of development than T. vivax anc
congolense. Also T. brucei develops more readily in flies that had their first bloodn
from an infected host (Harmsen, 1973; Lambrecht, 1980). Tsetse flies tend to feed on
host available to them. The prefered hosts depend on availability and density (
particular host species (Onyia, 1980). The more favoured common hosts of tsetse flies
the bushbucks, warthhogs, bush pigs and impala (Snow, 1980). Female flies have hi]
infection rates than the males apparently because of their feeding pattern especiall
male flies require blood every 3-4 days (Davies, 1977), while the females are known to
more frequently than the males since they require bloodmeal for the development of
egg and larva within the uterus. In both sexes, the older the flies the higher the infec
rate, although fewer males and females were caught in age categories above wing fray
5th ovulation cycle.

The results of this study indicate that host-fly contact is very high at the edges 01
Pandam Wildlife Park. This is perhaps not surprising, since the Park is surrounde.
many villages, which have a lot of agricultural activities. Also the activity of I
fishermen has been observed at Arusua forest inside Pandam Wildlife Park where the
a high population of flies with a high infection rate (Onah, 1982). This poses a high ris
trypanosomiasis in the area to the local population. It also poses a danger of an
trypanosomiasis to the livestock. These dangers arise because transmission
trypanosomiasis is generally known to depend on whether an area is endemic or enzc
and the degree of host fly contact.

The endemicity in the study area can be maintained for a long time by the three spe
namely, G. Iongipalpis, G. palpalis and G. tachinoides, which serve to circulate
pathogenic trypanosomes between wild reservior hosts and livestock animals. Contro
eradication of these Glossina spp. in and around the area is therefore necessary
minimise the chances of active trypanosomiasis transmission in the area.
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