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The Control of Aedes aegypti *
NORMAN G. GRATZ '

From the time it was determined that Aedes
aegypti was the vector of yellow fever, efforts have
been made to control it effectively in many parts of
the world. The advent of the persistent organic
insecticides in the mid-1940s led to the consideration
of continental eradication of the species and such
a programme was started in 1947 in the Americas.
This programme has met with considerable success,
A. aegypti having been eradicated from most of
South America and all of central America and
Mexico; an eradication campaign has now been
initiated in the USA. Eradication, however, has
not been achieved on the north-eastern coast of
South America and the development of resistance to
the chlorinated hydrocarbon insecticides has caused a
serious setback to the campaign in the Caribbean.

Elsewhere in the world, control measures have
generally been limited to those required under the
International Sanitary Regulations, i.e., to airports
and their immediate surroundings. In Africa only
isolated control measures have been carried out in
cities and little or nothing has been done in rural
areas. In the South-East Asia and Western Pacific
regions a number of effective municipal control
organizations exist but in most of the area practically
no concerted efforts have been made to control
A. aegypti or related species. The recent rapid spread
of haemorrhagic and dengue fevers carried by
A. aegypti has, however, greatly heightened interest
in control of the mosquito in these regions.

In the Americas the eradication campaign has
been based primarily on the " perifocal " method
of treatment in which all water containers and adja-
cent surfaces are sprayed with 5% DDT water-
dispersible powder. In some places dieldrin has also
been used. In one area of Nigeria and in the Tokelau
Islands in the Western Pacific, successful long-term
control of Aedes larvae was achieved by putting
dieldrin or HCH " briquettes " into all fresh-water
containers or other natural breeding habitats. This
method gives long larval control at very low labour
costs as long as resistance has not developed to the
insecticide in use.

Present insecticide control measures against
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A. aegypti have been severely hampered by the de-
velopment of insecticide-resistance. Larval and adult
susceptibility tests indicate that there is widespread,
high-level resistance to the chlorinated hydrocarbons
throughout the Caribbean area and even tolerance to
malathion and fenthion. Recent reports from South-
East Asia indicate that resistance toDDT and dieldrin
is likely to be widespread in that region as well.

In places where it is necessary to undertake
immediate control of A. aegypti DDT, dieldrin and
HCH are still the insecticides of choice providing
that base-line susceptibility data indicate that no
resistance exists in the field population. The mamma-
lian toxicity of DDT is low enough to permit its
application to all types of water containers, and
dieldrin used in briquette form represents no hazard.
Whatever the material chosen, it is, of course,
essential that the control campaign be carefully
organized and administered and provided with
adequate scientific guidance.
Where resistance has developed to DDT, dieldrin

or HCH, organophosphorous insecticides may be
used to replace them. Malathion is an effective larvi-
cide and adulticide of low mammalian toxicity but
with only limited persistence. Some field populations
of A. aegypti have already developed a tolerance to
malathion. Because of the very low concentrations
required for the control of larvae and its effectivity
against adults, some use has been made of fenthion
in one campaign. Due to the relatively high mamma-
lian toxicity of this compound, only careful and
judicious use should be made of it. Recent laboratory
trials have indicated that a new organophospho-
rous compound. AC-52160, or Abate, is extremely
effective as a larvicide against A. aegypti as well as
other mosquito larvae. The reported LC50 for
A. aegypti larvae is 0.0020; in comparison, the
LC,o of fenthion is 0.0062; of dieldrin, 0.0082; and
of DDT, 0.012. The mammalian toxicity is low
enough (about 1000 mg/kg rat, orally) to warrant
use of this product at larvicidal concentrations in
drinking-water. Persistent formulations of this pro-
mising compound are now under study as is the
possibility of cross-resistance with other organo-
phosphorous compounds.

Additional candidate compounds are being con-
sidered as part of the WHO scheme for the evalua-
tion and testing of new insecticides.
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Alternative methods to insecticide control are
being studied, although they may not be perfected
for some time to come. Among these methods is the
sterile-male technique, involving the release of
males sterilized either through exposure to irradia-
tion or by chemosterilants. Genetic control methods,
introducing lethal genes into field populations or
causing hybrid sterility or cytoplasmic incompat-
ibility, are also under consideration.

Search is being made for pathogens or other
biological agents which might be used to control
A. aegypti either independently or, more likely, as
part of an integrated control programme.

In order to utilize any of the preceding techniques,

and, in fact, in order to undertake control in any
new area, much research needs to be done on the
biology of A. aegypti and closely related species.
The most fundamental method of controlling

A. aegypti is to eliminate its breeding places. In
most urban areas these are, for the most part, man-
made. Often the provision of cheap, convenient
piped water will reduce the necessity of storing water
in small containers and concomitantly eliminate
the larval habitats of the species. For many nations
and cities, the development of such piped-water
supplies is expensive and for the time being reliance
must still be placed upon the use of effective insect-
icides.
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Insecticide-Resistance Studies on Aedes aegypti in Thailand*
JAMES M. NEELY'

Because of its role as a vector of haemorrhagic
fever and dengue in Thailand, Aedes aegypti re-
presents a major public health problem in that
country. Insecticide-susceptibility tests carried out
at the SEATO Medical Research Laboratory, using
the WHO adult and larval test kits, indicate the
presence of two DDT-resistant strains of A. aegypti
in Thailand.
The first resistant strain was found in the city of

Bangkok, where no large-scale DDT residual spray
programmes have been carried out. Our tests
indicated that the LD50 concentration of DDT for
adults of this strain was 3.5%. No significant mor-
tality was observed in larval stages of this strain
reared in the presence of 2.5 ppm DDT.
The second resistant strain was located in the
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city of Pakchong, approximately 150 km north of
Bangkok. Unlike Bangkok, Pakchong is a highly
malarious area, and residual applications of DDT
have been carried out in the city for the past two
years. No significant mortality was observed from the
Pakchong strain at any concentration of DDT, even
when the exposure period was extended to 24 hours.
Aedes aegypti from the laboratory colony, which

had been reared in captivity, yielded an LC50 of
1.0% when tested with DDT. All tests were
conducted in accordance with WHO test procedures.
The appearance of presumptive insecticide tole-

rance in A. aegypti may have considerable effect on
programmes for control of haemorrhagic fever.
Further tests should be conducted on a large scale
in Bangkok in order to determine the extent of the
resistant strain of A. aegypti in the city. It is also
suggested that no large-scale control programme be
initiated in Bangkok until such tests have been
conducted, regardless of the insecticide to be used.
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Report on a Pilot Study of Aedes aegypti Control in Bangkok *
SUJARTI JATANASEN 1

A pilot project for the control of Aedes aegypti in
Bangkok was started in March 1964, with the assis-
tance of a WHO consultant.

Huay Kwang, a small community in the suburbs
of Bangkok, was chosen as the pilot area because it is
isolated and migration of Aedes aegypti into the
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