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DENGUE VECTOR CONTROL: PRESENT STATUS 
AND FUTURE PROSPECTS 

H. H. Yap, N. L. Chong, A. E. S. Foo* and C .  Y. Lee 

Dengue Fever (DF) and Dengue Haemorrhagic Fever (DHF) have been the most 
common urban diseases in Southeast Asia since the 1950s. More recently, the diseases 
have spread to Central and South America and are now considered as worldwide di- 
seases. Both Aedes aegypti and Aedes albopictus are involved in the transmission of DF/ 
DHF in Southeast Asian region. The paper discusses the present status and future pros- 
pects of Aedes control with reference to the Malaysian experience. Vector control ap- 
proaches which include source reduction and environmental management, larviciding 
with the use of chemicals (synthetic insecticides and insect growth regulators and micro- 

-	 bial insecticide), and adulticiding which include personal protection measures (household 
insecticide products and repellents) for long-term control and space spray (both thermal 
fogging and ultra low volume sprays) as short-term epidemic measures are discussed. 
The potential incorporation of IGRs and Bacillus thuringiensis-14 (Bti) as larvicides in 
addition to insecticides (temephos) is discussed. The advantages of using water-based 
spray over the oil-based (diesel) spray and the use of spray formulation which provide 
both larvicidal and adulticidal effects that would consequently have greater impact on 
the overall vector and disease control in DF/DHF are highlighted. 
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Dengue fever (DF) and dengue haemo-	 BeingAedes aegypti and Aedes u ib~pic tus(~.~ ' .  
rrhagic fever (DHF) have been the most com- an endemic species in Asia, Ae. uibopictus has 
mon mosquito-borne diseases in the urban been associated with the transmission of D F  in 
areas in Southeast Asia since the m i d - 1 9 5 0 ~ ( ~ , ~ ) .  Southeast Asia since the nineteenth c e n t ~ r y ( ~ , ~ ) .  
Dengue fever or classical dengue fever (DF) has Dengue viruses have been reported to be iso- 

en reported to be widespread and endemic in lated from naturally infected Ae. a ibop ic t~s (~-  
kopical  Southeast Asia and the Pacific Islands lo'. Reports of major outbreaks of DF/DHF in 
since the nineteenth century. On the other Southeast Asia appear to show correlations be- 
hand, dengue haemorrhagic fever (DHF), with tween the two Aedes species and the DF/DHF 
a tendency to develop into dengue shock syn- cases. In general, the occurrence of D F  cases 
drome (DSS), is a relatively new form of the di- appeared to match Ae. uibopictus distribution, 
sease which was first reported in Southeast Asia while Ae. aegypti distribution appeared to cor- 
urban centers in the 1950s. Since then, both D F  relate with cases of DHF(sL1.'2). 
and D H F  have spread to Central and South At present, there is no effective drug for 
America and are now considered as worldwide the treatment of D F  and D H F  except those for 
disease^'^'. symptomatic treatments. Hence, Aedes control 


Major vectors for D F  and D H F  in South- remains the most practical and attainable ap- 

east Asia' are those of the container breeding proach for the prevention and control of D F  


and DE-IF. In the following discussion of Aedes 

Vector Control Research Unit, School of Biological control approaches, considerable experience is 

Sciences, University Sains Malaysia, 11800 Minden, drawn from the Malaysian situation, both in 

Penang, Malaysia, 'Vector Borne Diseases Control Pro- terms of operational control and research ac-

gramme, Ministry of Health, c/o Polyclinic, Perak tivities(13-14). 


-

Road, 11600 Penang, Malaysia. 	 In principle, Aedes control with the ulti-
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mate aim of DF/DHF disease management can 
be divided into two stages, the control of imma- 
ture and of adult mosquitoes. The control of 
adults especially in DF/DHF epidemic situation 
is aimed at the killing of the infective mosqui- 
toes. However, the control of Aedes immatures 
is targeted towards the overall reduct i~n of the 
mosquito population as a means of lowering 
the incidence and occurrence of DF/DHF. In 
the actual operational control context, control 
of both stages may be carried out simultaneous- 
ly or individually depending on the situation. 

Ae. aeygpti and Ae. albopictus are both 
container-breeders. Both species prefer to breed 
in relatively unpolluted water. In general, Ae. 
aegypti breeds predominantly in man-made ar- 
tificial containers('5) and Ae. albopictus more 
abundantly in natural habitats such as leave 
axils and tree  hole^'^.'^). Hence, container man- 
agement should be the best approach to adopt 
for the source reduction of Aedes breeding. In 
container management, house-holders' perspec- 
tives on whether the containers are deemed 
"useful" and "essential" (eg. earthen jars, rai- 
nwater drums and ornamental plant containers) 
or "useless" and "non-essential" (eg. discarded 
tires, abandoned domestic containers, 
agricultural crop remains) should be taken into 
consideration. For useful containers, the control 
strategy will lie in the prevention of Aedes bree- 
ding. In contrast, the useless containers should 
be removed and destroyed. Source reduction 
should also include the elimination of breeding 
in natural habitats that accumulate water to 
prevent Aedes breeding (eg. tree holes, leaf 
axils, bamboo stumps). 

Water storage containers in various shapes 
and sizes are essential in the daily lives of the 
population especially in areas where reliable pi- 
ped water supply is not available. Such con- 
tainers should be properly covered when not in 
use. For containers that remain open due to 
frequent usage, replacement of the water or 
proper larviciding (biological or chemical age- 
nts) should be carried out. For container man- 
agement, public education and cooperation is 
essential for the success of the programme. 

Chemical larviciding including the use of 
organic synthetic insecticides (temephos) and in- 
sect growth regulators (IGRs) which include 
juvenile hormone mimics (eg. methoprene, pyr- 
iproxyfen) and chitin synthesis inhibitors (eg. 
diflubenzuron, triflumuron) have been shown to 

be effective for the control of Aedes immatures 
and have the necessary residual  effect^'"^^^^'. 
However, temephos in the formulation of sand 
granules (Abate, 1% w/w) has been used in 
Southeast Asia including Malaysia since the 
early 1960s. After more than 30 years of usage, 
Abate has been shown to have decreased in its 
effectiveness with suspected resistance being de- 
veloped by the Aedes mosquitoes(2'). Although 
a few IGRs are effective against Aedes mosqui- 
toes, their slow action is not favorably per- 
ceived by the consumers. In addition, the use of 
juvenile hormone mimics (JHs) which interfere 
with the later stages of insect metamorphosis 
(pupal stages and adult emergence) can be ' 
ndered in countries such as Malaysia and ,.- 
ngapore where government legislation is against 
the breeding of Aedes immatures in occupied 
 premise^'^^.^^). 

Information concerning the use of bio-con- 
trol agents for mosquitoes has been reviewed 
b e f ~ r e ( ~ ~ - ~ ~ ) .  At present, there are only two bio 
-control agents, namely, Bacillus thuringiensis H 
-14 (Bti)  and BaciNus sphaericus which are in 
operational use for mosquito 
Due to its high specificity, Bti has been found 
to be more effective against mosquitoes which 
breed in relatively unpolluted water including 
those of the Aedes  specie^'^^.^^. Bti has an ex- 
ceedingly low mammalian toxicity with LD50 
values for both acute oral and dermal toxicity 
of more than 30,000 mg/kg(26.31'. Hence, its 
proper use in drinking water should not cause 
any problems. 

For the control of adult mosquitoes, p 
sonal protection measures including the use 07 
household insecticide products, repellents and 
insecticide impregnated nets or curtains have 
been very much a part of active and sustainable 
community participation in the overall control 
of nuisance and disease-carrying mosquitoes in- 
cluding Aedes vectors. In the prevention and 
control of DF/DHF outbreaks, the use of 
chemical insecticidal adulticides in the form of 
space spray formulations, both thermal fogging 
and ultra low volume (ULV) sprays, is routine- 
ly carried out"3) against Aedes vectors. 

Among personal protection measures, the 
use of household insecticide products should be 
considered as the most active form of com- 
munity participation. The householders incur 
personal expenses for protection against mo- 
squito bites. The use of household insecticide 
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