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AB079051, AY044643, AB116566, AB079105, AB079049, AB079035, AB079033, Tetranychus trancatus: AB257315, AB257316,
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AB041255, Eotetranychus banski: AY320030, Eotetranychus carpini: X80863, Eotetranychus coryli: X80867, Eotetranychus tiliarium:
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ICs (M)

Inhibitor

ISR Y, GUS2 IR® IR"
Eserine 3.96 (1.8-5.20x10° 3.01 (1.8-6.7) x10” 1.25 (1.03-2.5) x10™ 3.16 2.4
Aldicarb 6.82 (5.27-8.56)x10° 4.69 (3.87-5.21) x10° 3.07 (2.38-4.21)x10° 22 1.52
monocrotophos  8.04 (6.05-10.8)x107 2.73 (1.3-6.8) x10™* 5.29 (3.9-6.1)x10™ 15.19 5.16
Chlorpyrifos 7.26 (5.9-9.12) x107 9.23(7.01-13.5) x10° 3.11(1.9-6.11) x10°® 233 2.96
Neostigmine 4.74 (3.5-9.5) x10? 2.5(1.7-3.2) x107 7.71 (<9.03) x10° 6.14 3.24
MTMC 2.8 (>1.7) x10™* 8.61(5.9-12.4) x107 6.35(<8.2) x107 44 1.35
Dimetoate 4.49 (1.9-7.9) x10™* 8.8 (7.13-10.2) x10° 8.76 (>4.6) x107 5.12 1.004%*
phosphamidon ~ 9.83 (6.3-14.5) x107 2.02 (1.2-6..31) x107 3.95(1.7-5.2) x10™* 24.88 5.11
carbofuran 8.95 (6.32-11.1)x107 8.32 (6.5-10.13) x10” 8.47 (6.1-9.5) x10” 1.05* 0.98*
carbaryl 8.21(>6.98) x10° 8.15 (>5.2) x10°® 8.12 (5.6-9.49) x10° 1.01* 1.003*
paraoxon 8.48 (5.4-11.23)x10° 2.39 (1.41-6.5) x10° 436 (3.5-9.3) x10°° 19.4 5.48

IR (Insensitivity Ratios ) * = ICsy of ISR population / LCsy of GUS2 population
IR "= ICsy of Yz population / LCsy of GUS2 population
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Toxicological and biochemical characterizations of
acetylcholinesterases in chlorpyrifos-susceptible and resistant
populations of two spotted spider mite, Tetranychusurticae Koch
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Abstract

The enzyme acetylcholinesteraseinsensitivity plays a major role in organophosphate
insecticides resistance in T.Urticae (Acari: Tetranychidae). In this study, toxicological
and biochemical resistant mechanisms to chlorpyrifos in three populations of spider
mites were surveyed. Mites were first collected in Isfahan (ISR), Yazd (Yz) and Guilan
(GUS2) provinces and identified based on mitochondrial cytochrome oxidase
sequences. The bioassay results showed that resistance ratios of ISR and Yz populations
to chlorpyrifoswere 176.9- and 9.78-fold compared to the GUS2 population,
respectively. Determination of acetylcholinesterase activity with different substrates
showed that resistant and susceptible strains have the highest and the lowest specific
activity, respectively. In addition, AChE zymogram analyses were investigated in all
populations. Lower acetylcholinesterase electrophoretic mobility in ISR population and
high acetylcholinesterase band intensity of ISR population in presence of chlorpyrifos-
oxon showed that resistance population has altered AchE. For determining the role of
acetylcholinesterase insensivity in resistant mechanism, inhibitory effectof 11 inhibitors
including OPs and carbamates on this enzyme were investigated in this study.ICs of all
inhibitors on acetylcholinesterase from ISR and Yz populations were higher than GUS2
population respectively. The results suggest that some modification occurred at the
active site of the enzyme that reduces the AChE affinity to substrates and subsequently
led to differences in electrophoretic mobility and insensivity of enzyme to OPs and
carbamate inhibitors as competitive inhibitors.

Key words:Tetranychus urticae, chlorpyrifos, acetylcholinesterase, inhibitors
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