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Introduction

Since the pioneer work of DARRIET ez al. (1984), in-
secticide impregnated bed nets have clearly proved their
efficacy in reducing malaria transmission and morbidi-
dy (GREENWOOD & BAKER, 1993; CHOI ez al., 1995;
LENGELER et al., 1996) and even overall infant mortal-
ity (BINKA et al., 1996; NEVILL ez al., 1996), and are
now considered to be an efficient tool for malaria vector
control if used on a large scale (CURTIS, 1990; WHO,
1993).

One of the key issues for their use on a large scale is
the impregnadon itself (and reimpregnation), which
needs technical skills and material which may not al-
ways be available (LINES, 1996). Some commercial
companies will therefore deliver nets which are already
impregnated with permethrin or deltamethrin as re-
quested.

We received a batch of such pre-treated bed nets, im-~
pregnated with Moskital® (deltamethrin, 25 mg active
ingredient/m?2), on 6 June 1992. Moskitul® is widely
used by the French army. We performed some standard
bioassays which demonstrated the efficacy of the nets
against Anopheles gambiae in Cameroon (unpublished
observations). Some of these nets were kept in their
original white opaque plastic bags for further tests. Sub-
sequently resistance of A. gambiae to pyrethroids was
clearly demonstrated in Cote d’Ivoire (ELISSA er al.,
1993; CHANDRE et al., in press).

Materials and Methods

In 1997-1998, 5-6 years after its impregnation, we
tested the residual efficacy of one of these nets against
the following 4 strains of A. gambiae: 2 strains reared in
our insectary—Kisumu, susceptible to permethrin, and
Kou, selected for permethrin resistance (DARRIET et al.,
1997); and 2 ‘wild’ strains, Mbé, a susceptible strain
and Yaokoffikro, a resistant strain, mainly resistant to
permethrin but also with cross resistance, at different
levels, to other pyrethroids (CHANDRE et al., in press).
For tests on the ‘wild’ strains, we used adults emerging
in our laboratory from larvae collected in the field.

We performed standard 3 min ¢ontact bioassays with
3-5 d old female mosquitoes, fed with sugar only, in
WHO cones (3 specimens/test). The cones were at-
tached to the side of the net which was hung over a bed.
The exposed mosquitoes were then kept in our insec-
tary at 26°C and 75% relative humidity for 24 h. All
tests were done with the Moskitul®-treated net and an
untreated conirol net.

Results

705 A. gambiae females were tested, 384 against
Moskitul® and 321 against the untreated control net
(Table). The overall 24 h mortality with the control net
was <5%.

Conclusions
(i) More than 5 years after having been treated, and
kept in jts original opaque plastic bag, the Moskitul®-
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Table. Bioassay of different strains of Anopheles
gambiae with treated and untreated bed nets

No. of mosquitoes

Knocked
Mosquito down Dead
strain Bed net Tested after 3min at24h
Susceptible?
Kisumu®  Treated® 92 35 (38%) 92(100%)
Untreated 76 O 6 (7-9%)
Mbéd Treated® 102 7 (6-9%)102(100%)
Untreated 84 0 4(4-8%)
Resistant®
Kou* Treated® 100 0 35(35%)
Untreated 93 0 2(2-1%)

Yaokoffikrod Treated® 90 11(12-2%) 49(54-4%)
Untreated 68 0 4(5-9%)

2To permethrin.

bWith Moskitul® (deltamethrin, 25 mg active ingredient/m?2,
>5 years previously).

¢Laboratory colony.

aWild stock. .

treated net was still completely effective against the sus-
ceptible strains of A. gambiae, both laboratory-bred and
‘wild’.

(ii) The net was also partially effective against per-
methrin-resistant strains, both laboratory bred and
‘wild’ (the latter strain had a frequency of 78-0% [#n=30]
of the resistance gene kdr [P. Guillet, personal commu-
nication]), with ¢. 35% and 55% mortality after 24 h,
respectively.

(iii) Some knock-down effect was observed with the
susceptible 4. gambiae Kisumu strain (c. 40% in 3 min),
and also with the susceptible and permethrin-resistant
‘wild® strains.

The relative efficacy of this 5 years old net even
against ‘wild’ permethrin-resistant 4. gambiae suggests
that similar nets should be tested at village level to eval-
uate their efficacy for malaria control even in places
where the A. gambiae population appears to have devel-
oped some degree of resistance to permethrin.
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