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Development of filarial parasites in mosquitos in north-east Tanzania *
S. A. MAGAYUKA 1

Abstract
Natural populations of 6 species of mosquito

Anopheles tenebrosus, Taeniorynchus (Mansonioi-
des) africanus, Taeniorynchus (Mansonioides) uni-
formis, Anopheles coustani, Anopheles ziemanni,
and Anopheles pharoensis-were examinedforfilarial
parasites. Infective stages of Dirofilaria immitis were
found in the first 3 of these species, which are there-
fore considered vectors. Laboratory studies to see
whether or not any of the 6 could potentially transmit
Wucheria bancrofti showed only A. tenebrosus to
be capable ofproducing the infective stage.
Recent studies by White (1971) and Crans (un-

published data, 1971) have yielded valuable infor-
mation on the development and transmission of
bancroftian filariasis along the Tanzanian coast near
Tanga and in near by villages. Anopheles gambiae
A and B, Anopheles funestus Giles and Culex pipiens
fatigans Wiedemann are the 4 known vectors of
Wucheria bancrofti Cobbold in this area. A number
of other anthropophilic species are sympatric with
them; of these, 6, which are also partly zoophilic,
are considered in this paper as possible vectors of
W. bancrofti or some other form of filariasis. They
are: Anopheles coustani Laveran, Anopheles tene-
brosus Donitz, Anopheles ziemanni Grunberg, Ano-
pheles pharoensis Theobald, Taeniorynchus (Manso-
nioides) africanus Theobald, and Taeniorynchus
(Mansonioides) uniformis. All 6 species breed in
large numbers in swampy areas such as are found
around Muheza, and bite freely outdoors at night.

METHODS

Three different collecting techniques provided the
numbers of mosquitos required: outdoor night mos-
quito baiting, outdoor hand catches and indoor
spray catches.
Each mosquito of the species under study was

dissected apart on a microscope slide; the head,
thorax, and abdomen were each placed in a drop of
normal saline and examined separately for filarial
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larval stages. Mosquitos positive for filarial larvae
were recorded as having unidentified pre-infective
larvae or infective larvae, which were subsequently
identified.

In the next phase of the experiment newly emerged
laboratory reared mosquitos of all 6 species were
fed on a donor infected with W. bancrofti. Well fed
specimens were maintained on 10% sugar solution
at a temperature of 26-300C and a relative humidity
of 80-90%. After 2 weeks, the normal length of
time for the infective larva to develop, surviving
mosquitos were examined for the infective stage
of W. bancrofti. Some specimens of T. (M.) afri-
canus and T. (M.) uniformis were kept for several
more days before being dissected-up to 3 and 8
days, respectively.

RESULTS

All 6 species are considered exophilic (Gillies,
1963), as might be inferred from Table 1. Only the
two Mansonioides species were caught in numbers
that could reasonably be considered to constitute a
threat indoors. Upon dissection of the wild caught
specimens the only filarial infection found was Diro-
filaria immitis Leidy, in three species (Table 2).
Among the species that were infected in the labora-

tory with W. bancrofti the infective stage was found
only in Anopheles tenebrosus. In T. (M.) africanus
and T. (M.) uniformis only the pre-infective sausage
stage was found, even after several days past the
usual 2-week period required for development of the
infective stage.

Table 1. Proportions (%) of mosquitos caught by
different methods

Outdoor Indoor Total
Species Night Hand scpatch numbers

baiting catch

A. coustanl 92.5 7.5 0 53

A. ziemanni 97.9 2.1 0 47

A. tenebrosus 96.5 3.1 0.2 681

A. pharoensis 47.5 51.9 0.6 486

T. (M.) africanus 83.8 10.5 5.7 1021

T. (M.) uniformis 80.7 12.8 6.5 384
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Table 2. Frequency of mosquitos with filarial infections

Infective stage Unidentifiable
Species identified as pro-infective Total

D. immitis stage number
dissected

No. % No. %

A. tenebrosus 2 0.4 4 0.7 465

T. (M.) africanus 2 0.3 24 3.3 760

T. (M.) uniformis 3 0.8 11 3.1 354

CONCLUSIONS AND DISCUSSION

The field study showed conclusively that 3 of the
6 species studied-A. tenebrosus, T. (M.) africanus,
and T. (M.) uniformis-are vectors of D. immitis.
Of the other 3 only A. pharoensis can with any
certainty be said not to be a vector of D. immitis.
The numbers of specimens of A. coustani and A.
ziemanni examined are not considered sufficient to
show that they are not vectors.
None of the natural population of these 6 species

showed infective larvae of W. bancrofti. This obser-
vation agrees with those made in other surveys of
natural populations of indigenous species in the
Kenya coastal strip (Heisch et al., 1959; Nelson et al.,
1962) and on Ukara Island, Lake Victoria (Smith,
1955). The laboratory study showed that A. tenebro-
sus is capable of transmitting W. bancrofti. That it
apparently does not act as a natural vector in the
principal area of the study (Muheza) may be attri-
buted to its nocturnal, exophilic behaviour, since
man, its potential host, retires indoors at night.
Present ecological and sociological conditions pre-
clude Anopheles tenebrosus as a transmitter of W.
bancrofti to man. However, a shift to more activity
at night associated with cultural development could
alter this situation. In the two Mansonioides species,
the laboratory study showed no development of the
infective larval stage of W. bancrofti, most of the
parasites dying during the early stages. These two
species thus offer no threat of bancroftian filariasis
transmission. Experiments with the three other
species were inconclusive since none of the adults
survived long enough to be checked for bancroftian
larval development stages.

Filariasis remains quite a common disease in the
coastal belt of Tanzania and its rural districts, and
A. gambiae A and B, A. funestus, and C. p. fatigans
are still the only vectors of importance in the
area.
The filarial infection of D. immitis is quite common

among dogs in the area studied (P. Wegesa, personal
communication, 1973) and since most of the dogs
sleep outdoors they are readily available for the three
exophilic vectors. The close association between man
and dogs in the Muheza area, and the fact that the
two Mansonioides species occasionally bite indoors as
well as outdoors, make transmission of D. immitis to
man a distinct possibility. D. immitis in man has been
reported in Japan, Italy, and the USA (Nishimura
et al., 1964; Abadie et al., 1965; Beaver & Orihel,
1965; Tannehill & Hatch, 1968; Voshimura et al.,
1970; Bianchi & Caprioglio, 1972). It would be
appropriate to carry out a survey in the Muheza area
to determine whether D. immitis is present in man,
and if so, to evaluate the accompanying health
hazard. There is also a need for continued examina-
tion of anthropophilic species of mosquito not
regarded as vectors to determine whether they are
alternate vectors for various parasites and constitute
a potential health hazard under the changing condi-
tions of a developing East Africa.
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