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

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 (LCys) 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.

Key words Frankliniella occidentalis; spinetoram; ethiprole; sublethal concentration; detoxification enzyme

PG 4681 o5 Frankliniella occidentalis (Pergande),
A A O SRR, A EEE R, FE
2y 60 2%}, 500 ZFMEY) (5KIGFHE, 2016 ),
2003 AF IR AE TR b mt 45 X A i = IR0
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R EREA SR, VUK E SR L FE T T A5
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&N (kK. &35 cm, FH4 3 om, JEHED
HAR 4em), HEHUE PR G S IR SR I Y AL #
2 WA L 20 Sk ABEL &, 72 h RS
T, CHIERERRE R 1 o/mL YRR,
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Tablel Toxicity of spinetoram and ethiprole to Frankliniella occidentalis

95% & 15 X [H]

A% ) B 19 WKL LCss 959% confdence KRB
> . ) . 5 3
Pesticide Toxicity regression equations Y (mglL) interval (mg/L) R?
LIEZ R HE Spinetoram y=6.223+2.778x 4.849 0.003 3 0.002 3-0.004 0 0.9995
Z i )iE Ethiprole y=—0.230+2.972x 4.289 0.708 9 0.517 2-0.851 4 0.9975
PUAEA] B FET-HOE X HRAL PG RS TR ) AChE {6 PERE & 4b B

22 FHMFRANEHEEDEA AChE EHER
A

PUAEE 2 A HINE CHREZRWEML
HIE S SO B A B 19 58 5 e R AR P AChE
TEPYEAREARTE],, BASFEACEER AT, HymdEth s
iES (B 1), & 12hfi24h, ZHEEZRHE
FAC BIEAH PY LR TR AChE I M4
IR T XS IR (P<0.05), P25 Ak 34 a] 2= 55 A B
i, AP 48 h, PIFPZGFIALEEAY AChE {5 PR
R TFXIHE (P<0.05), HOHRZ RAERLHIL L
O Ak B 1) VG AR T R N BRI 2 b
72 h, HA £ BIEACEE Y PO AL SRS M T
% (P<0.05),

O %1 Control m Z #Jfi§ Ethiprol
10 g Z%gzﬁﬁi Splnetoram

8
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: Wi
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L}EH‘J‘IEJ (h) Treatmg time
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FEIFEET DK A Z Bt AB Rl B B 5 1 A 2 M
Fig. 1 Changesof AChE activity in Frankliniella

occidentalis feeding kidney bean respectively treated by
sublethal concentration of spinetoram and ethiprole

FE EARA A RN SRR [F] — s TR AS ) Ak 241 ) 22 S dnd
# (P<0.05), AR G RE 7R [F]— b AN [a] ] [7) 22 55
% (P<0.05, Tukey kAT H LH ), FREIF.
Histograms with the different lowercase letters 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.

AChE activity
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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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& GSTs XA [R] A% L pymm i AR (& 3)e WS
FEH BE ) O F 2 A R AL BRI R, H
GSTs it & = TXHR4] (P<0.05), Z Wl
Ab 3255 0T JEAH BUAE A Ak 3B [ PN 19 0 12
ToI 225 (P>0.05), BN Z H i X v A6 & 5 {4k
PN GSTs i P4 JG FA S (14 300 3l ) 76

O X1 Control m Z HUiE Ethiprol
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1
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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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HAREIE L . 25 R LB, 2 Fhak BRI RE
il PG AL #T ) AChE 514, FRARPY AL 8 5 1Y) i 75 e
J1 (#5, 2015), [HTE 48 h G LR L R E L
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A6 Ey AChE I P 1% 52 M ELAG AN [R] A s [ 240
X ] 85 AN ] 2% B ARt Fn e FHAIL AT G o
IZMFIE S R 5 2RI A (12019 ) R IA TN HLpk
FEME S 2 Thrips palmi Karny Fh#E(% AChE I 14
BE T HURARE ;. SRsrREISE (2018) DIHT4E
M2 AW R B EIE L Drosophila
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S ZE RAR L (H 5P 4E (2015) H 2%
RA R AP T Helicoverpa armigera Jii 51t
AChE it m I ZE AR, B R ] g 5 AR R
M0 A% SRR 1% e g ATL AR AS [ 5G

BeA7 I s i AR Ak, BRI 20 BUE BRI R R S
GSTs ok, {HPG L] Bk CarE. MFOs FlZH
Jifl 2 PASO S M E PR AU AL BT A
JrTbEr, ALk 3 RS 2 B 2K TR R A 2 U
FE PG A 80 S A N 1 e A QI DI AR OG , ThiiX 2 A
A8 HOFR P AR TR Py 3 Fof i 2 AN [R) A [R] 11
B RRIG R ES, X TR T 2 Rl
F X PG AL 8 T () % SRALEURR] 45 S 5 N 4
552015 ) A L2 A R R AL AR AL 5 i CarE
Fl GSTs I ER#K, MFOs 3 M Tt i 1 45 S5 A f
255, X AT RE-S AN [R] R HORH AR PR i 25 it o [ b %
T P i i AN [ (Ol si 4§, 20185 XIMESE,
2018 ). fij £ HUIE AL EE T B HUA P A2 TG P 1Y
AR A58 A DLARGE , (H 5 LRI 2 24 750 46 Hu s ik
PEEd R Bt PAS0 Al MFOs % 7 F T+ o8 45
AL EREYNANSE 4, 2010 ), HiAESE (2006 )
FH B HUNE 3 F & (LDys ) —fLEE Chilo
suppressalis Fl kI Sesamia inferens %)y AL H
HAKP] CarE F1 GSTs A9 LLif ) i 2 1 |
MFOs & EFRALLE A 225, R ] RR e A
8 1) i 5 A 0 e 7 A (] R R e 2% e ) 2L
AR 35 3800 ( Fournier and Brodeur, 2002 ),

AT 5 45 S 8 B AS [R] 2% B X6 P8 A6 8 ff
BEMIE M RE A T 25, CHZRWEML R
i #8 % AChE iG HA P fIfEH],, %I CarE. MFOs
2R (e 2% PAS0 TE A FIEAIER, CHZ R
Z X GSTs I TEARIEAER , & BRI JE 57
], 2% SR 5 kAR Rk 2019 )WF5E #7519 Lymantria
dispar AchE 7% 11 7 BT 24k 7 25 30 SO0 7 i T 4
WG HE], 7E 24 h A RIRAE, 7ERT 36 h iK%
SR EE T B [ e T S R S, AE F 4R Y
YRR Y0 M, GSTs I M7 B 4k 1 &
A6 T BRI AL FE 24 h J5 2 5 B0E 1R 1 1)
A28 FARARL, 10 B S HORHAS TR 2 HUR) A B AR AL
R (CkspE4E, 2018) .
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it 16 P 3 R B T IGRI aE R 7, DA
SHOG I B 5 245 75 PR 58 R I 1 o (HL 2 b R ol
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