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Results of Screening Anopheles gambiae for Resistance to Dieldrin
in the Pare Area of North-East Tanganyika

by A. SMITH, East African Institute of Malaria and Vector-Borne Diseases, Amani, Tanganyika

An experiment is in progress, in the Pare area of
north-east Tanganyika, to find out whether or not
malaria can be controlled by residual treatment of
huts with dieldrin.a During the third year after
residual spraying began, captured wild Anopheles
gambiae were screened to discover whether resist-
ance to dieldrin, of the type described by Davidson,b
occurred in the Pare area. Mosquitos, in all stages
of ovarian development, were collected from
untreated huts and from box shelters around cattle
enclosures, and exposed to 0.4% dieldrin treated
papers, using the WHO test-kit, or 0.5% dieldrin
treated papers, by means of the technique of Busvine
& Nash.c The results are summarized in the table.

SUSCEPTIBILITY TESTS ON A. GAMBIAE FROM SWAMP
VILLAGES, DECEMBER 1957 TO JANUARY 1959

WHO tests

Collection site 0.4% control

tested alive tested alive

Untreated huts 2230 5 868 621

Cattle enclosures 464 8 217 164

Busvine-Nash tests

Collection site 0.5% control

tested alive tested alive

Untreated huts 564 0 237 178

Cattle enclosures 472 0 89 66

There were no survivors in the Busvine-Nash
tests, but 13 survived of the 2694 mosquitos screened

a Draper, C. C. & Smith, A. (1957) Trans. roy. Soc. trop.
Med. Hyg., 51, 137

b Davidson, G. (1958) Bull. Wld Hith Org., 18, 579
c Busvine, J. R. & Nash, R. (1953) Bull. ent. Res., 44, 371

in the WHO test-kit. Adult progeny were obtained
from two survivors, one from a box shelter in
March 1958 and the other from an untreated hut in
January 1959. Of 43 females and 23 males, obtained
from the first survivor, all were killed by 0.5%
treated papers; and 20 females and 27 males from
the second survivor, tested on the days of emergence,
were killed by WHO 0.4% papers.

Seven WHO treated papers, including the same
paper against which the second survivor was
obtained, were examined by Dr T. E. Fletcher, who
found that the dieldrin content varied from 3.08 mg
to 3.25 mg, with an average of 3.15 mg. This
amount, if applied to a paper measuring 180 cm2 at
the stipulated dosage of 3.6 mg of solution per
cm2, produces a concentration of 0.487%. There
was thus no deterioration in the dieldrin content of
the papers.
Davidson b has calculated that the offspring of

A. gambiae surviving the lower discriminating
dosage of dieldrin (which kills all susceptibles but
not hybrids or resistants), if specifically resistant
and not " vigour tolerant ", will show a maximum
mortality of 50% when exposed to this dosage.
The actual mortality depends on whether the
surviving mosquito is a heterozygote or homo-
zygote resistant, and with what genotype it had
mated previous to capture.

All the offspring from Pare mosquitos died at
this discriminating dosage, so resistance of the type
described by Davidson cannot be present. Survival
of the parents may have been due to: (a) the " vigour
tolerance" after continuous insecticide pressure
that has been shown to occur in many populations
of mosquitos in which specific resistance genes are
absent, or (b) avoidance by the mosquitos of lethal
contact with dieldrin by settling on the gauze top
of the WHO cylinders.
The concentration of dieldrin in the WHO test

papers has been shown to approximate closely to
0.5% if the dosage of 3.6 mg of solution per cm2 has
been used in their preparation. It would be ex-
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pected, then, that if the explanation lay in " vigour
tolerance ", there would also have been survivors
in the Busvine-Nash test. It therefore seems more
likely that the few survivors were mosquitos that
escaped lethal contact with dieldrin.
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The Susceptibility to Dieldrin of Puiex irritans and Pediculus
humanus corporis in the Pare Area of North-East Tanganyika
by A. SmrH, East African Institute of Malaria and Vector-Borne Diseases, Amani, Tanganyika

Resistance to DDT in human fleas and body lice
has been reported from several countries, and the
relevant literature has been summarized by Busvine; a
but, as far as is known, there has been no informa-
tion published on the susceptibility of these insects
to dieldrin. The findings described here are from
the Pare area of north-east Tanganyika, where an
experiment is in progress to find out whether or not
malaria can be controlled by residual treatment of
huts with dieldrin.b Beds are sprayed as well as
the interior surfaces of huts. The villages studied
in this paper were treated for the fifth time in July
1958 and for the sixth time in February 1959.

Field observations
Nuisance from fleas was first detected in June

1958-about two and a half years after residual
spraying began. In November, the members of
many African households complained of being
bitten by fleas when walking about inside their huts
and when in bed. Pulex irritans is the only species
of flea that we have found in beds, but three children
were seen walking about, during daytime, with
heavy infestations of Ctenocephalides felis strongylus
(J.). Similarly, Pediculus humanus corporis is the
only form of louse that we have found in beds.
Beds were examined for the presence of living adult
fleas and nymphal and adult lice. Table 1 shows
the results for roadside and swamp villages.

a Busvine, J. R. (1957) Trans. roy. Soc. trop. Med. Hyg.,
51, 11

b Draper, C. C. & Smith, A. (1957) Trans. roy. Soc. trop.
Med. Hyg., 51, 137

TABLE I
FLEA AND LOUSE INFESTATION OF BEDS IN PARE,

NOVEMBER 1958

V Ilages No. of beds No. infested No. infestedViIages Iexamined with fleas with lice

Roadside 142 47 4

Swamp 106 43 7

Fleas were detected in 33 % of beds in roadside
villages and in 41 % of beds in swamp villages.
Lice occurred in 3 % of beds in roadside villages
and in 7% of beds in swamp villages. Usually only
two or three fleas were captured in a bed, although
it was not uncommon to find up to ten, the highest
number captured being about forty. The lice
infestations found usually consisted of only one
or two specimens. One bed, however, had clothing
infested with over 120 lice.

Laboratory tests
Fleas in beds were caught in 6 inchx5/8 inch

test-tubes, with the aid of a torch; and third- and
fourth-stage lice were dislodged from clothes into
test-tubes lined with paper. The method used was
that of Busvine & Nash c and Sen. d Up to 20 fleas
and lice, of both sexes, were transferred to 3 inch x

c Busvine, J. R. & Nash, R. (1953) Bull. ent. Res., 44, 371
d Sen, P. (1958) Bull. Calcutta Sch. trop. Med. Hyg.,

6, 14
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