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The role of detoxifying enzymes in the resistance
of Plutella xylostella to spinetoram
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Abstract [Objectives] To clarify the metabolic mechanisms underlying the resistance of Plutella xylostella (L.) to spinetoram.
[Methods] The activity of glutathione-S-transferase, carboxylesterase and acetylcholinesterase and multifunctional oxidase
were measured using the enzyme kinetic method in a highly resistant, moderately resistant and a susceptible strain of P.
xylostella. [Results] The specific enzyme activities of glutathione-S-transfer enzyme, acetylcholinesterase and
carboxylesterase were significantly higher in the highly resistant strain than in the susceptible strain. Specific activity to these
insecticides were, respectively, 15.38, 3.15 and 7.30 OD-min™'-mg'pro in the highly resistant strain. There was, however, no
significant difference in acetylcholinesterase activity between the moderately resistant and susceptible strains, or in
multifunctional oxidase activity among all three strains. The specific enzyme activity of multifunctional oxidase activity was
4.97 in the highly resistant strain 4.08 in the middle resistant strain, and 4.23 OD-min™"-mg'pro in the susceptible strain,
respectively. [Conclusion] The glutathione-S-transferase, carboxylesterase, and acetylcholinesterase, activity increased with
the level of resistance. There was no significant difference in multifunctional oxidase activity among the three strains. Further
investigation of the metabolic mechanism underlying spinetoram resistance in P. xylostella should therefore focus on
glutathione-S-transferase, carboxylesterase, and acetylcholinesterase.
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Table 1 The indoor virulence of Plutella xylostella to spinetoram

LCsy 95% mg/L RR
Strain Regression equation  M&L  Relevant coefficient 95% confidence interval ~ Resistace ratio
High resistance »=3.5053+1.4291x 11.12 0.9958 8.21-16.13 556
Moderate resistance y=5.6268+1.4777x 0.38 0.9650 0.25-0.71 19
Susceptible »=7.5302+1.5730x  0.02 0.9879 0.01-0.04 1
RR=10.0 10.0<RR<100 RR=100

The standard of resistance level, low resistance is RR=10.0, moderate resistance is 10.0<RR<100, high resistace is RR=100.
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Table 2 The effects of spinetoram on
GSTs of Plutella xylostella

OD-min"-mg'pro

Strain Enzymatic activity Ratio
. i 15.38*1.19a 2.02
High resistance
. 13.67%0.58a 1.80
Moderate resistance
. 7.6120.26b 1.00
Susceptible
0.05
P<0.05

Date in the table are mean of 4 reduplications, and
followed by different letters in the same column indicate
significantly different at 0.05 level. The same bwlow.
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Table 3 The effects of spinetoram on CarE
of Plutella xylostella

OD-min™'-mg™ pro

Strain Enzymatic activity Ratio
) ) 3.15%0.14a 1.68
High resistance
) 2.5520.54ab 1.36
Moderate resistance
) 1.8720.02b 1.00
Susceptible
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Table 4 The effects of spinetoram on AchE
of Plutella xylostella
OD:min™mg'pro
Strain Enzymatic activity Ratio
. . 7.30%0.74a 1.65
High resistance
) 3.91%0.32b 0.88
Moderate resistance
4.43%0.93b 1.00

Susceptible
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Table 5 The effects of spinetoram on MFOs
of Plutella xylostella

OD-min™"-mg'pro

Strain Enzymatic activity Ratio
. . 4.97%0.50a 1.18
High resistance
Moderate 4.08240.06a 0.97
resistance
) 4.23%0.22a 1.00
Susceptible
3 TWig
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