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ABSTRACT

Culex vishnui, a mosquito species usually bred in rice paddy fields, has been reported as a
vector of Japanese encephalitis (JE) from Japanese encephalitis virus (JEV). Intensive
exposure to insecticides used in agriculture can rapidly increase insecticide resistance in
mosquitos. This study evaluated the insecticide resistance and possible resistance
mechanism(s) in Culex mosquitoes. Larvae and pupae were collected from rice paddy fields in
Pathum Thani province, Thailand, during December 2005 to May 2006 and the species was
identified following a mosquito illustration key. Adult female mosquitoes were subjected to
insecticide susceptibility test using bottle bioassay. Metabolic and target site resistance
mechanisms were studied by microtiter plate assay and nucleic acid sequencing technique,
respectively. In comparison to Cx. quinquefasciatus, it was found that the results of bioassay
showed the evidence of resistance to temephos (RRirs0=3.5), permethrin (RRi15,=2.6),
deltamethrin (RR150=1.5) and DDT (RRy150=1.3) which correlated to insecticide groups used
in rice fields (organophosphate, carbamate, pyrethroid and organochlorine). Biochemical
assay was demonstrated as significantly increasing in MFO (p=0.03) and a-esterase (p=0.00)
activities, whereas, increase in [-esterase and GST activities was not observed. There is
insensitive AChE presented in this mosquito population. Kdr mutation in the S6
transmembrane segments of domain II of the sodium channel gene was found in 2 of 4
insecticide resistant mosquitoes and these showed a positive single band of PCR product. A
single base substitution from adenine to thymine resulted in changing of the amino acid from
leucine to phenylalanine. These findings suggest that the evidence of insecticide resistance in
Culex mosquitoes from rice paddy fields results from insecticide use for agriculture and is
associated with increasing detoxifying enzymes and target site alteration. This study is the first
report of insecticide resistance by bottle bioassay in Culex mosquitoes from Thailand.
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