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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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SUSCEPTIBILITY TO DIELDRIN OF FLEAS AND BODY LICE

TABLE 2
CORRECTED % MORTALITY IN PULEX IRRITANS AND PEDICULUS HUMANUS CORPORIS EXPOSED TO DIFFERENT

CONCENTRATIONS OF DIELDRIN FOR 24 HOURS

Fleas Lice

Pare (treated) Bagamoyo Pare (treated) Kiloza (untreated)
Concentration (untreated)

Aug.-Sept. '58 January '59 Sept.-Oct. '58 Sept.-Oct. '58 October '58

No. % No. % No. % No. % No. %
tested mort. tested mort. tested mort. tested mort. tested mort

Control 20 0 41 10 18 (11) 32 0 15 13

0.1 27 0 - - 10 10 - - - -

1.0 37 3 73 (4) 43 17 - - - -

2.0 43 2 83 22 31 9 36 0 15 100

3.0 37 8 83 32 25 37 37 5 16 100

4.0 35 26 41 60 20 44 37 8 19 100

1 inch specimen tubes lined with treated papers.
Table 2 shows the susceptibility to dieldrin of fleas
and lice from the treated Pare area and from
untreated villages at least thirty miles from the
treated area.

In addition to the investigation reported in Table 2,
fleas from beds in Pare were tested against dieldrin
in February 1959 one week after the sixth cycle
of residual spraying. The following mortalities were
obtained for 65-101 fleas tested at each concen-
tration:

Control . . . . 1%
2.0% dieldrin. . l1%
3.0% dieldrin. . 40%

Fleas and lice from Pare were also tested against
DDT in January 1959, and the results are shown
in Table 3.
The results, from the untreated area, show that

Pulex irritans in north-east Tanganyika has a high
natural resistance to dieldrin compared with
Xenopsylla cheopis.c The results also suggest that
fleas collected from beds in Pare two months after
the fifth cycle of residual spraying were more resis-
tant to dieldrin than those from the untreated area.
Six months after the sixth cycle they were, however,
as susceptible as those from the untreated area.
Lice from Pare were less susceptible to dieldrin
than those from the untreated area; but, like fleas,
were easily killed by DDT.

TABLE 3
CORRECTED % MORTALITY IN PULEX IRRITANS AND
PEDICULUS HUMANUS CORPORIS FROM PARE AREA
EXPOSED TO DIFFERENT CONCENTRATIONS OF DDT

FOR 24 HOURS

Fleas Lice

Concentration N %(% No. mot- No. mratested morta- tested mlorta-

Control 49 2 50 4

0.5 - - 21 18

1.0 78 41 33 81

2.0 78 78 25 92

4.0 31 94 34 100
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