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Effects of spinetoram and ethiprole on detoxification enzyme and
acetylcholin esterase activity in Frankliniella occidentalis (Per gande)

LI Ding-Yin™ ZHI Jun-Rui”™" ZHANG Tao ZENG Guang

(Institute of Entomology, Guizhou University, Guizhou Provincial Key Laboratory for Agricultural Pest
Management of the Mountainous Region, Guiyang 550025, China)

Abstract [Objectives] To determine the toxicity of spinetoram and ethiprole to Frankliniella occidentalis, and the effect of
these pesticides on detoxification enzymes and acetylcholinesterase activity. [Methods] The effects of sublethal
concentrations (LCy) of spinetoram and ethiprole on 2nd instar nymphs of F. occidentalis were measured using the leaf
dipping method. Changes in carboxylesterase (CarE), glutathione S-transferase (GSTs), cytochromeP450 (P450),
multi-function oxidase (MFO) and acetylcholin esterase (AChE) activity were measured 12, 24, 48 and 72 hours, after insects
had been treated with L Cys doses of spinetoram and ethiprole. [Results] F. occidentalis was sensitive to both spinetoram and
ethiprole and the sublethal LCys concentrations of these pesticides were 0.7089 mg/L and 0.0033 mg/L, respectively. CarE,
GSTs, MFOs and P450 activity increased significantly after treatment with an LCy dose of spinetoram. AChE activity
decreased from 12 to 48 hours after treatment, falling to the level of the control group by 72 hours after treatment. After
ethiprole treatment, CarE and P450 activity increased significantly but GSTs activity didn’t change significantly, compared to
the control. MFOs activity didn’t differ significantly from that of the control after 12 and 24 hours, but was higher than the
control 48 and 72 hours after treatment. AChE decreased significantly throughout the experimental period. [Conclusion]
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Sublethal concentrations of spinetoram and ethiprole affected the activities of detoxification enzymes and acetylcholin esterase

in F. occidentalis to different degrees after different periods of time post-treatment.
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Table1l Toxicity of spinetoram and ethiprole to Frankliniella occidentalis
N o'l 5 Xl S
Ee R Ko Le, ORI
Pesticide Toxicity regression equations 2 (mg/L) 95% confidence R
x interval (mg/L)
L ILZ R WF Spinetoram y=6.223+2.778x 4.849 0.003 3 0.002 3-0.004 0 0.9995
Z HJiE Ethiprole y=—0.230+2.972x 4.289 0.708 9 0.5172-0.851 4 0.9975
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f% (P<0.05),

O %1 ® Control m Z HJi§ Ethiprol
10y o ZREREHE Splnetoram

8

6 Ba Ab Ba Aa

4 Ab Bbpp Bb

2 Cc Cb
0

12 24 48 72
AbFERTE] (h) Treating time

Bl ZESFEEMZHBETHIRELEST
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Fig.1 Changesof AChE activity in Frankliniella
occidentalis feeding kidney bean respectively treated by
sublethal concentration of spinetoram and ethiprole
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Histograms with the different lowercase | etters indicate
significant difference at the 0. 05 level among different
treatments at the same time, while with different capital
letters indicate significant difference at the 0. 05 level
among different time at the same pesticide treatment
(Tukey multiple range test). The same below.
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Fig. 2 Changesof CarE activity in Frankliniella

occidentalis feeding kidney bean respectively treated
by sublethal concentration of spinetoram and ethiprol
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Fig. 3 Changesof GSTsactivity in Frankliniella
occidentalis feeding kidney bean respectively treated by
sublethal concentration of spinetoram and ethiprol
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Fig. 4 Changesof MFOs activity in Frankliniella
occidentalis feeding kidney bean respectively treated by
sublethal concentration of spinetoram and ethiprol
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Fig. 5 Changes of P450 activity in Frankliniella
occidentalis feeding kidney bean respectively
treated by sublethal concentration of
spinetoram and ethiprol
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