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Mechanism of insect metabolic resistance to pyrethroid insecticides
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Abstract: With indiscriminate use of pyrethroid insecticides on agricultural and urban settings insect
pests, the pyrethroid resistance in insects has occurred widely. The resistance mechanisms of insects to
pyrethroid insecticides include the resistance caused by the decline of insect cuticular penetration rate,
insensitive target resistance and metabolic resistance. Among those mechanisms, the metabolic
resistance of insects to pyrethroids is more commonly existed and closely related to insects cross
resistance to a variety of insecticides. Recently, many new achievements on the mechanisms of insect
metabolic resistance to pyrethroids insecticides have been obtained, with the application of new
techniques such as proteomics, transcriptome and genomic techniques. The changes of insects
detoxification enzymes such as cytochrome P450, carboxylesterase and glutathione S-transferase
resulted in the metabolic resistance of insects to pyrethroid insecticide. Especially the changes of the
activity and relative gene expression level of these detoxification enzymes are the main mechanisms of

insects metabolic resistance to pyrethroids. Clarifying the metabolic resistance mechanisms of resistant
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insects are beneficial to rational use of pyrethroids insecticides and delay the development of insects

resistance to pyrethroids. On the basis of summarizing the metabolic pathways of pyrethroids and the

related metabolic enzymes, this article provides an overview of the new achievements on mechanisms

of insect metabolic resistance to pyrethroid insecticides.
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TE I A 0%, WITEXS A A (cyfluthrin)
S E PRI RS K Tribolium castaneum 1,
GSTs WEPET R T 4~6 5. ESFIAMHIX, R
503K T 5 U0 5% T4 T 2R R RO AR R T AN T 4%
WCH) GSTs i PR BUR R 1K 3.47 £, KB GSTs
T 1 T e 5 AN 3 st 40 B H A 1R 2 R U
A R, Adeyi SECIH UM HUAG R 2R 24
FAL PR B G AR S Zonocerus variegatus &, RILH:
GSTs iHHEHEm TX 4. ok, ZRIER
- R A TR 2SR A B B ik HE



22 K

EE Vol. 18

#1 SEAMBERAREEIERBFEHTIEEXE P450s EF

Table 1 Insects P450s genes involved in metabolic resistant to pyrethroid insecticides

R ELIRES P450s FE[X| SCHR 4k
Insecticide Insect species P450s genes Source of literature
F AT RERIZE N CYP6Z1 Nikou 2§ (1, Djouaka % [
permethrin Anopheles gambiae CYP6P3, CYP6M?2 Stevenson % [%7]
EE T R AR CYP6BB2, CYP6M11, CYP6NI2, Dusfour 2 (41
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ANTE H (8] & 2 /N B IR I Hyalomma anatolicum
(1) GSTs & 135 2 2 = T HEUK M &, IF H -5 HXY
TR TR PP AH 5K

5T GSTs X 4DR HRUAG RS R AREI LI &
L, ABR B AG B R 257 AT 4D GSTs 1) JIRA sl |
FES L HANRE B GSTs FEfE“, Kostaropoulos
SIS IR . SR 49O HPLC S5 5T,
KIRAFHEE TS GSTs MG L&E, gtk
A H#] GSTs & 1-5-2,4- ~fi43EZE (1-chloro-2,4-
dinitrobenzene, CDNB) 754, {H B F % e A 6
it R B BEH K (GSH) #if, FB GSTs 7£ &
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