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Dengue is an acute viral infection and a major
public health problem today in many parts of the
world, especially Southeast Asia. The vectors are
Aedes aegypti and Ae. albopictus (WHO, 1995). In
Malaysia, dengue has been reported since 1902
(Skae, 1902), but the first nationwide outbreak only
occurred in 1973 (Wallace er al, 1980) and since
then, outbreaks have been recurring yearly with
increasing incidence rate. Inthe absence of specific
treatment and an effective vaccine, the most impor-
tant means of dengue control is the interruption of
the disease transmission by the vectors such as the
use of insecticides. Malathion, an organophosphate
is the insecticide of choice in Malaysia since 1973
(Vector Borne Disease Control Program, 1986).
The chemical is applied as an adulticide through
thermal or ultra-low-volume (UL V) fogging, mostly
during an outbreak. However, despite its long his-
tory of application, the effect of this chemical on
the susceptibility of vectors to dengue infection
remains unknown. Here, we report a study to deter-
mine the possible effect of sublethal dosages of
malathicn on the susceptibility of the vector to
dengue infection.

Lab-bred 4-5 days old Malaysian strain of 4e.
aegypti originated from the state of Selangor was
used. This strain has been maintained in the insec-
tarium since 1973 and is free from dengue infec-
tion. In this experiment, sublethal dosages were
defined as those insecticide concentrations induc-
ing mortality of < 50% after an exposure period of
30 minutes. The 30 minute exposure period was
chosen to simulate field conditions since it was
observed that adult mosquitos were generally killed
30 minutes after fogging with malathion at the
recommended dosage. Adults were exposed for 30
minutes t0 0.005%, 0.01%, 0.05% and 0.1% respec-
tively of malathion-impregnated filter paper inside
plastic tubes obtained from WHO insecticide test
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kits: These concentrations had been found to in-
duce <50% mortality in earlier trials. Each concen-
tration and control was replicated 6 times. The
surviving mosquitos were immediately transferred
to clean paper cups and provided with pledgets
soaked in 10% sucrose suspension. Aftera 12-hour
holding period, surviving mosquitos were starved
for 24 hours. They were then membrane-fed on a
suspension containing 1 ml human blood mixed
with 100 pl D-2 virus in C6/36 culture fluid. The D-
2 virus originated from a human patient recently
and has been maintained in a C6/36 cell line. After
an incubation period of 10 days, surviving mosqui-
tos were immobilized by chilling, pooled (< 30/
pool) accordingly and homogenized in cell growth
medium. The homogenate was inoculated into C6/
36 clone of de. albopictus cell line and incubated
for 4-7 days. The cells were harvested and trans-
ferred onto 12-welled slides for the preparation of
smears. The presence of dengue-2 virus was deter-
mined by the peroxidase-antiperoxidase staining
method (Maneekarn et al, 1993).

The vectorial capacity of the survived adults of
Ae. aegypti exposed to sublethal dosages of mala-
thion was not impaired (Table 1). Many pools of
surviving adults after challenge with malathion
were positive for D-2 virus and the minimum infec-
tion rates ranged from 26.8to41.1. It appeared that
there was no apparent correlation of MIR to expo-
sure to malathion dosages. Itis thus obvious thatas
long as the vectors survived the initial sublethal
effect of malathion, infected mosquito can continue
to support the development of the virus. There has
been a lack of information on the effect of sublethal
dosages of insecticides on the mosquito suscepti-
bility to viral agents and as such, no comparison can
be made. On the other hand, studies reported by
various workers showed that sublethal treatment
with various insecticides has little effect on the
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Table 1

Effect of sublethal dosages of malathion on oral susceptibility of dedes aegypti to dengue-2 virus.

Test concentration Total no. Mortality No. pools No. +ve Minimum
of malathion mosquitos (%) available pools infection
(%) tested for virus rate
detection
0 360 15.0 7 6 293
0.005 360 42.7 7 6 36.1
0.01 360 42.5 8 6 36.1
0.05 360 45.8 7 4 26.8
0.1 360 46.9 8 6 41.1

susceptibility of culicine and anopheline mosquitos
to malarial and filarial parasites (Mohan, 1955,
Khalil et al, 1975; Prasittisuk and Curtis, 1982).
However, in another study to investigate the effect
of sublethal dosages of DDT on the vectorial capac-
ity of mosquitos to Brugia pahangi, it was reported
that there was a significant reduction of the infec-
tion rate of the susceptible strain and facilitated
infection in the refractory strain (Gaaboub and
Busvine, 197%),

The present findings are relevant to control pro-
grams against dengue vectors. Incomplete fogging
and/or improper dosing of malathion and the subse-
quent exposure of vectors to sublethal dosages of
the insecticide may account for one of the many
factors contributingto the continued occurrence of
dengue in spite of regular malathion application.
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