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Abstract:

Insecticide resistance is a growing problem in the control of mosquito vectors. Increase
in insecticide detoxification by heme-containing cytochrome P450 monooxygenases (P450s) in
insects has been thought to promote resistance to insecticides, i.e. deltamethrin pyrethroid
compound. Plant compounds that have both insecticidal activity and synergistic action with
insecticides, due to inhibition of insect detoxification enzymes, could be a source for insect
vector control. Previous investigations indicated CYP6AA3 and CYP6P7, isolated from
deltamethrin-resistant Anopheles minimus malaria mosquito, play role in pyrethroid resistance.
Enzymatic assays and 3-(4, 5-dimethylthiazol-2-y-1)-2, 5-diphenyltetrazolium bromide (MTT)
cytotoxicity assays support the role of CYP6AA3 and CYP6P7 in metabolisms of pyrethroids.
Thus the mosquito enzymes, CYP6AA3 and CYP6P7 could be a model for finding of natural
compounds with inhibitory potential against pyrethroid detoxification enzymes. We report
development of in vitro fluorescence-based and MTT cytotoxicity assays using P450-expressing
Spodoptera frugiperda (Sf9) cells for rapid screening of inhibitory compounds and synergistic
effect of inhibitors with pyrethroid insecticides, respectively. Since there has been no known
crystal structure available for insect P450s, we have built homology model of CYP6AA3 in an
attempt to increase our understanding of molecular mechanisms underlying binding site toward
insecticides and inhibitors. We have screening 7 crude plant extracts including Calotropis
procera, Citrus reticulata, Stemona spp., Curcuma longa rhizomes and leaves, Derris trifoliata,
Andrographis paniculata and Rhinacanthus nasutus. We found that C. longa rhizomes and
leaves, D. trifoliata, A. paniculata and R. nasutus contained high inhibitory activities against
both enzymes. Due to complexity of compounds in C. longa, we could not identify compounds
that possess inhibition effects. Nevertheless at least three purified naphthoquinone esters isolated
from R. nasutus and two polyoxygenated flavones specific to Andrographis sp. were found
possessing inhibitory effect against mosquito P450 enzymes. These compounds comprising
chromane ring acted synergistically with pyrethroid toxicity based on cell-based assays.
Moreover preliminary results of larvicidal tests on Aedes aegypti mosquitoes of plant extracts
were in agreement of inhibitory potency against mosquito detoxification P450 enzymes. Results
obtained will thus be beneficial to implement effective resistance management of mosquito
vector.
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