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Effects of spinetoram on detoxifying enzyme and acetylcholin esterase
activity in Helicoverpa armigera (Hiibner)

XIE Bing-Tang™® ZHANG Li-Li WANG Bing-Jie LIANG Ge-Mei™™"
(State Key Laboratory for Biology of Plant Diseases and Insect Pests, Chinese Academy of Agriculture Sciences, Beijing 100193, China)

Abstract [Objectives] To investigate the efficacy of the novel pesticide spinetoram as a means of controlling the cotton
bollworm Helicoverpa armigera (Hiibner) and the mechanism through which this pesticide affects insect pests. [Methods]
The baseline susceptibility of H. armigera collected from different regions were tested, and changes in their detoxifying
enzyme and acetylcholin esterase activity measured, after exposure to different doses of spinetoram (LCys LCs LCg LCg).
The toxicity of spinetoram to H. armigera was tested by spraying the chemical on food, and enzyme activity was measured by
measuring enzyme kinetics. [Results] Compared to abamectin, spinetoram had high toxicity to H. armigera, achieving
higher mortality faster, and differences in susceptibility among populations were small. After treatment with spinetoram,
carboxylesterase (CarE) and glutathione-S-transferase (GST) activity significantly reduced in a dose-dependent fashion. The
inhibition ratios of these two kinds of enzyme in H. armigera after treatment with different doses of spinetoram were
52.14%-89.46% and 8.09%-49.81%, respectively. However, the activity of mixed-functional oxidase (MFO) following
treatment with different doses of spinetoram first increased, reduced and increased again; maximum MFO activity was

147.75% higher than that of the control. Acetylcholin esterase (AchE) activity increased with the dosage of spinetoram to a
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maximum of 96.69% compared to the control. [Conclusion] Spinetoram is highly effective against H. armigera compared to
abamectin and has good prospects for controlling this pest in the field. The activity of CarE and GST significantly reduced in
H. armigera larvae after treatment with spinetoram, whereas, the activity of AchE and MFO increased.
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85.8% 90.4% 30 15 min 200 pL
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p-nitroanisole > min 450 nm
pNA 1- 24 CDNB I min 30
GSH -S- Oppenoorth
ATChI 5, 5 7. et al. 1979 100 pL 1.2 mmol/L
DTNB a- a-naphthyl acetate CDNB 90 uL 0.1 mol/L pH 7.6
o-NA NADPH BSA Sigma 10 ML 10 100 pL 6 mmol/L
GSH 340 nm
1 min 30
L3 SHEMMNE Hansen and
Hodgson, 1971 100 pL pH 7.8
1987 100 pL 2 mmol/L 10 uL 9.6
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24 10 min 405 nm 1 min
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60 uL Li and Han 2002
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SynergyTMHT  BioTek 2 HR54H

CarE Han et al
1998 50 uL 0.02 mol/L pH 7.6

200 pL 2.1 mmol/L a-NA 3107
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7.90 mg/L

72h

0.23 mg/L

LCsy 0.09 mg/L

Table 1 The baselines susceptibility of Helicoverpa armigera to spinetoram and abamectin

Abamectin

LCso (mg/L) (95% FL)

Spinetoram
LCsy (mg/L) (95% FL)

24 h 48 h 72 h 24 h 48 h 72 h
30.17 13.02 7.85 0.51 0.42 0.19
Xuzhou  (3.99-228.17)  (4.61-36.33) (3.34-18.44)  (0.23-1.13)  (0.22-0.81) (0.12-0.31)
15.32 9.93 6.47 0.17 0.11 0.091
Xiajin (4.61-50.96) 2.11-46.61 4.38-9.56 0.13-0.22 0.048-0.24 0.044-0.19
15.77 7.61 5.61 0.92 0.63 0.14
Changdao 3.28-24.37 3.21-18.04 2.12-14.87 0.68-1.23 0.12-3.15 0.082-0.26
126.77
L12-11 8.35 5.14 0.43 0.20 0.14
’ 3.61-19.32 2.33-11.33 0.35-0.52 0.14-0.28 0.091-0.22
Shandong Huanggang 177.60
16.71 7.13 4.74 3.74 0.20 0.18
Taian 1.78-157.06 2.27-22.47 1.97-11.37 1.13-12.36  0.098-0.40 0.099-0.31
8.17 5.24 3.08 0.60 0.36 0.17
Qihe 3.33-20.06 2.18-12.60 1.58-6.00 0.32-1.13 0.23-0.58 0.11-0.25
5.78 4.83 1.78 0.59 0.18 0.12
Shouguang ~ 1.24-27.01 2.58-9.03 1.17-2.69 0.36-0.98 0.10-0.33 0.075-0.19
20.32 6.11 3.75 0.23 0.17 0.11
Handan 3.49-117.88 2.58-14.49 2.57-5.45 0.18-0.30 0.11-0.25 0.062-0.21
Hebei 20.69 5.31 3.07 0.58 0.36 0.19
Langfang ~ 3.67-116.52 2.53-11.18 2.06-4.59 0.31-1.06 0.21-0.61 0.13-0.27
15.19 10.18 5.56 0.51 0.36 0.23
Changde 4.94-46.74 3.69-28.09 2.64-11.69 0.23-1.14 0.19-0.68 0.18-0.31
Hunan 15.64 5.40 1.83 0.19 0.13 0.12
Anxiang 2.06-48.09 3.21-9.08 1.20-2.79 0.15-0.23 0.080-0.21 0.075-0.19
28.75 17.74 6.58 0.65 0.44 0.22
Xinghua 4.31-191.96 3.51-89.67 3.33-13.03 0.33-1.26 0.28-0.69 0.16-0.30
Jiangsu 14.58 7.23 4.10 0.66 0.26 0.14
Haimen 4.67-45.52 3.36-15.53 1.90-8.82 0.32-1.37 0.22-0.32 0.083-0.24
23.44 18.21 7.90 0.24 0.15 0.12
Hubei Qianjiang ~ 3-81-144.34 3.15-105.18  3.19-19.57 0.18-0.31 0.092-0.25 0.064-0.21
21.95 9.07 432 1.13 0.38 0.13
Anhui Hefei 3.88-124.16 3.92-21.03 2.61-7.16 0.76-1.70 0.30-0.48 0.073-0.24
8.68 6.56 3.83 0.64 0.22 0.18
Henan Luoyang 3.48-21.62 2.31-17.69 1.73-8.47 0.43-0.95 0.12-0.39 0.12-0.28
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Fig. 1 The effect of spinetoram on CarE activity of
Helicoverpa armigera
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Histograms with different letters indicate significant
difference at 0.05 level. The same below.
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Fig. 2 The effect of spinetoram on GST activity of
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Fig. 4 The effect of spinetoram on AchE activity of
Helicoverpa armigera
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