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Toxicities of six pesticides and their effects on detoxification enzymes in the adults
of two Drosophila species in the laboratory

Liu Qian' Gao Huanhuan’® Zhai Yifan' Chen Hao' Zheng Li' Yu Yi"”

(1. Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100, Shandong Province, China;
2. Shandong Academy of Grape, Jinan 250100, Shandong Province, China)

Abstract: To clarify the toxicity of six kinds of pesticides on Drosophila immigrans and D. hydei, the
median lethal concentrations (LCi, LCy, LCs) against Drosophila adults treated with pesticides were
studied with residual film method. The effects on the activities of the three main detoxification en-
zymes (GST, CarE and AchE) were explored by three pesticides with the sublethal dose (LCio, LCs).
The results showed that the toxicity of spinetoram was highest to D. immigrans among all pesticide
treatments, and the values of LC,y, LCy and LCs, were 0.29, 0.51 and 1.51 mg/L, respectively. The tox-
icity of emamectin benzoate was the highest to D. hydei, and the values of LC,, LC; and LCs, were
0.14, 0.36 and 2.09 mg/L, respectively. The imidacloprid had the lowest toxicity to D. immigrans and
D. hydei. The activities of CarE and AchE of D. immigrans and D. hydei treated by spinetoram for
24 hours were significantly higher than that of the control, while the activity of GST was significantly
higher than that of the control only at lower concentrations. The activity of AchE was inhibited at high
concentration of emamectin benzoate in D. hydei; the activities of AchE in D. immigrans and CarE in

D. hydei were both inhibited at sublethal concentrations of imidacloprid. The results indicated that D.
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immigrans and D. hydei could defense the pesticides through changing the activities of detoxification

enzymes.

Key words: Drosophila immigrans; Drosophila hydei; pesticide; toxicity test; detoxification enzyme
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Table 1 Toxicities of six pesticides to Drosophila immgrans

HBhE
e ) , LCi (mg/L) LCs (mg/L) LCs (mg/L)
o Toxic regression Ve
Pesticide . (95% CI1) (95% CI) (95% CI)
equation
R4 Bifenthrin - 1=2.247x-1.932 9475  0.736 1.95(1.17-2.70) 3.06(2.09-3.92) 7.24(6.11-8.28)
R AR AR TR y=5.565x-5.086  7.151  0.993 5.23(3.66-6.24) 6.16(4.69-7.06) 8.20(7.77-8.58)
Beta-cypermethrin
E UMK Acetamiprid  p=1.888x-2.172  8.713  0.794  2.96(2.01-3.93) 5.06(3.79-6.31) 14.13(12.01-16.56)
CHEZRWER y=1.791x-0.318  8.604  0.802 0.29(0.19-0.39) 0.51(0.38-0.64) 1.51(1.27-1.78)
Spinetoram
4t y=2.078x-1.107  6.403  0.930 1.20(0.86-1.48) 1.61(1.26-1.90) 3.41(2.94-3.97)
Emamectin benzoate
n gk Imidacloprid — y=1.718x-2.941 5985  0.947  10.02(7.23-12.91)  17.68(13.84-21.57) 51.43(42.97-61.01)
R2 6THKRABEREBEASNER
Table 2 Toxicities of six pesticides to Drosophila hydei
== T (=}
S YAy i
1@’75 . . LCIO (mg/L) LCzo (mg/L) LCso (mg/L)
. toxic regression Va
Pesticide , (95%C1) (95%CI) (95%CI)
equation
IRFE 45T Bifenthrin -+ 1=2.264x-1.914  9.086  0.766 1.90(1.14-2.64) 2.98(2.03-3.83) 7.01(5.89-8.02)
AT AE TR y=6.229x-5.672  9.699  0.960 5.49(4.10-6.39) 6.34(5.06-7.14)  8.14(7.75-8.90)
Beta-cypermethrin
WE UK Acetamiprid  y=1.758x-2.804  3.314  0.997 7.35(4.85-991)  13.07(9.65-16.42)  39.36(33.23-46.70)
LEERHE y=1.506x-0.528  4.562  0.984 0.32(0.17-0.48) 0.62(0.39-0.85) 2.24(1.81-2.72)
Spinetoram
el y=1.095x-0.351  10.761  0.824 0.14(0.06-0.26) 0.36(0.18-0.57) 2.09(1.54-2.68)
Emamectin benzoate
M dobk Imidacloprid = y=0.971x-1.891 4240  0.988 4236(1.27-8.32)  12.02(5.46-19.09) 88.36(66.51-124.46)
9000 A 7000 - B o CK
=] LCIO
R 5888 - 6 000 ~ a | | LCm
£ ol 2 50001/ i
5 = 5000 4000 |
< b
@ £ 4000f b 2 S 3000 f
s £ 3000 F 2000 -
=~ 2000}
1000 - 1000 -
0 1 0 1
ZEEFEE Pt L R o sk
Spinetoram Imidacloprid Emamectin benzoate  Imidacloprid

Z B Insecticide

El1 2FMRAARETEHIEFE TFRRE(A)FIBERRLE(B) B GST &
Fig. 1 Activities of GST in Drosophila immigrans (A) and Drosophila hydei (B) treated with different

sublethal concentrations of two pesticides

& FR B S T bR R . N B T B 7R 2 Duncan FGHT 2 B 22 46 56 78 P<0.05 7KSF-22 5+ 18 3%, Data are mean=SE.

Different letters on the bars indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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SR BRI 152435 F0 132435 &
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SIS, CarE 15 PEAE IR FE LC o A BRI 55 %6 R TG
TS A BT LCoy A BRI, 13 35 12 T4 IR (Fa=
5.572,P=0.043) . T ARG 28 0k AN W] v 5 1) FH 24
AL PR JE , CarE 3G PE 5 X BB Y T B K 2 R (Foe

1200 A
0
2
oy
Z
S
<
Eal
HE
LEZRER Lk FRL
Spinetoram Imidacloprid

2.331, P=0.178) ; A [mi] e 5 b, H ok Ak 351 3 725 G B g
J& , CarE 1% 1 ¥ 32 3] W & W0 # (F.=35.579, P<
0.001) , 43N R 5T HE 1Y 68.35% F171.28% (K1 2) .

300 B o CK
B LCu
250 2 a8 a " LCy
200 [ b b
150
100
50
0
FdEh Mtk Bk
Emamectin benzoate Imidacloprid

ZF H17] Insecticide

E2 2FRARELBIEFE T HEAREE(A)FGERRLE(B)K CarE &%
Fig. 2 Activities of CarE in Drosophila immigrans (A) and Drosophila hydei (B) treated with different sublethal

concentrations of two pesticides
P Bt R TS bR R . R[] 7 BE 26 7R £ Duncan FCHT & M 22 2K 30 7E P<0.05 /K V25 5 8% . Data are mean+SE.

Different letters on the bars indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

2.5 RERABGLEHIEFIEXS AchE iFER N

AR W B 14 203 22 2% B R AT T KR g
AchE T 1 ££ LCio Fll LCo 40 3 i) 347 I 25 755 F Xf IR
(F2=14.469, P=0.005) o 2%k AN [F] JE2 0l L b b 38
Ja BRI , AchE 15 PEE LC1o Il LCo AbBE RS 57 5]
i, 3 5 3 K TR 8 (Fa=13.125, P=0.006) , 4351
Ah X HE PR 42.16% F163.25% (& 3)

800 A a o CK
2
z
S
wE
#=
®E

LEZREER i

Spinetoram Imidacloprid

AN TR e 2 118 FR 4 6 Ak B | 1 [ SR 0 AchE
TG PETE LCoo A PRI i 251G T X R A LC oAb B (Fo=
21.456,P=0.002) o A~ [m] ¥ B 1) nbk H obk s 341 i 182 [
W 5, AchE 1% 11 78 LCyo 4b BRI 52 31 58 25 4 7
(F>6=19.457, P=0.002) , i X B ) 41.45%, 7F LCx
ALHEEEPE T (B S R TC 2 22 5 (B 3) .

250
200
150
100
50
SN Mtk ERL B
Emamectin benzoate Imidacloprid

ZF 5] Insecticide

B3 2MRARELHIEFE THFAKRME(A)FFERRES(B) A AchE &%
Fig. 3 Activities of AchE in Drosophila immigrans (A) and Drosophila hydei (B) treated with different sublethal

concentrations of two pesticides
P& A B S T BB iR . AN R B3R R 4 Duncan [ & M 22 46 50 78 P<0.05 /K22 5 8 % . Data are mean+SE.

Different letters on the bars indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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L, AR 2 P2 00 DAL 4 Tl SRS A B4R B
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TARCR  TESE BRI Al L oe i % o BRI TR Al
AR A T [F) R FUAR H A R 2 2% A e 24 i mT
o L R — MR R E O 2, T H a2 IE
B B0 P i 2R PRI AR A E s B35 10 B
1AM BEA F B R BA h iz ] (22 Bt
2004) . ABFFEEERRW] , 31X 2 A 2460 K SR g A
VAP D SRR 35 A 5 0 R B AR A T T W e JPR R b, o
WX 7 O SR e g 72 [ IR 1 2 ) 8RB RN BAR
X5 Bruck et al. (2011) FIARTE R 45 (2015) % BEH R
S R RIS 45 SR — 3, BV R B A% R 9 % s &%
ANFRAE B B R I AN HERE I

AR A0 3 Ao 0 L A PN i il R ) T A
b, K IR IR M AN R W BOE R FE 1) £ 2 R TR
FACH S, H CarE Fl AchE 75 PE$4 8 28 5 X IR, 31X
56 (2003) Il ) 2 8 W R TR IR ST
AEs A S ik Spodoptera exigua 1K N CarE Ji§ 74
MR RO SR — 2 SEMEE AR (201 BRI, A4t
W Helicoverpa armigera 1A GST X ] 4 18] K 25 2
T — & W e A (ERR 48 SROX T 4 7 2R 26
RGPS GSTIR X RAA K, X 54K
B P R E LR 2 R B R AL BEOTOR R R GST i
PR RETC 25 22 R R — 30, vk B 4R
XoJ T 75 [ AL W AchE 3 1A I 2 I 4E T, GST.
CarE {5 PE 50 BRAT 1 T0 i 25 22 5, 1 Y T 8 [ SRy
X PR AR P AR BT AL 53X 2 R R R R OC . A
5 i B L bk m] 41 7] 7K SR B AchE I 1 | W7
[C ORI AchE ¥ M 7RI MR B AL B F o 25 32 B4
A] HE /2 K ok A W i 10 il AchE i 14 (Wang et al.,
2007; Zheng et al.,2009) , iX 55 % F 4 (2007 ) W ki —
0, B HL bR 258 18 X5 Bk BF Myzus persicae 11
AchE TEHEAEAEAIHIAE

AIRITE T WA BV T 6 R 2% oK IR
R VAR P [ SR R A B VR RIOCR , TR LRl | R AR
TV 28 R, WP BESE T R AR GST. CarE 1
AchE = Fiff gl SHIL51EZ [ROC R, oh 2 Fh b
PUAEIIRA ST PR 1 H A B SRR JE A
(AT EY T AN RN BB AR 25 % 1 3 i 7
B IS PERSE A, I AP SN [k RS ) 55 07 T8, 76
SRS T AT XA ) A 3L [R] P A PR 25 S 1
HEATINE | #2009 B e BT 2 B
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