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Effect of Methoxyfenozide on the Activities of Protective Enzymes in

Larvaes of Lymantria dispar
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Abstract: In order to study the insecticidal activity and mechanism of methoxyfenozide ( RH-2485) , this paper measured
effects of the chemical on the activities of protective enzymes in the larvals of Lymantria dispar. The results showed that
the activities of phenoloxidase ( PO) and superoxide dismutase (SOD) in the larvae treated with methoxyfenozide were first
induced, and then inhibited. The activities of peroxidase (POD) was different at different instar of larvals in response to
treatment of methoxyfenozide. The activities of POD in the 4th and 6th instar larvals were first induced, and then inhibited
too. The highest activities of POD in the 4th and 6th instar larvals occurred in 24 h,and were 1. 603 and 1. 805 times of
CK in the same instar. The lowest activities of POD in the 4th and 6th instar larvals occurred in 48 h after being treated
with methoxyfenozide, and they were 0. 858 and 0. 608 times of CK in the same instar, these differences were significant
(P <0.01). POD activities of 2nd instar larvaes were remarkably inhibited by methoxyfenozide treatment,and the lowest
activities of POD arose in 24 h,with 0. 541 times of CK in the same instar, the difference was significant (P <0.01).
The activities of chitinase activities showed different with different instar after treatment with methoxyfenozide, and the
chitinase activities in the 2nd instar larvaes were first induced, and then inhibited. But the chitinase activities in the 4th
instar larvae and 6th instar larvae were inhibited obviously. Therefore, it was shown that methoxyfenozide disturbed the
insect regular metabolism in the larvaes, by which the chemical could efficiently poison L. dispar.

Key words: methoxyfenozide; Lymantria dispar; protective enzymes

PEREIK (Lymantria dispar) E—Fi 2 B@YERME  PPRUHACRAOVE AL | R 4F 59 B 6 OR , 626
Hy, FE A RE AT IR 300 AFAE Y, IR SCERICET KRB IR % A2 4% 32 B H (Nakagawa, 2005) , H
BURr 500 Ay AW , 7™ G T AR Y, ga A ol AR H AU B ( methoxyfenozide ) , SUFR RH - 2485,
P T E A TR (B AE, 20095 WIAREAE,  RARMI RSB MRS AW RO AL G Y,z LS
2002; Kostic et al., 2008) . E BRI A ST WIREME AL H 2 ot B R hde , @ AR T

WeFS F 39 . 2010 —01 =265 &1 H 9. 2010 =05 —03,
HETH . FHR ST RMIF LTI (200904029 -4 )
* IR Rl AR .



94 Mol B 47 %

W R PR A R S BRSO M B2 (Sun et al.,
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2009) . SR G A UL A HY 480 HLE B B 36 AR AR
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Tab.1 Toxicity of methoxyfenozide to the larvae of L. dispar

Aok T I 1] 2 #44 H 2nd instar larvae 4 {540 HL 4th instar larvae 6 {541 B 6th instar larvae

Treatment

time/ h LCso/(mg-L™") 95% CL LCsy/(mg-L7") 95% CL LCsy/(mg-L™") 95% CL
48 2.4 2.0~2.8 8.3~17.0 21.0 13.4 ~36.2
72 2.1 1.6 ~2.5 3.6 ~7.6 10.0 6.6~15.7
96 1.4 0.9~1.9 2.0~4.1 4.6 3.0~7.1

22 HEHBEMYXESHRSEABANLBEEN
A

Y 4 L Tt U 2 D S 2 W) T 0 4y KL D 1 4R
BTG YE. M 2 tPaf LI . BRAE G 2,46 i 4k
22 TP S U A B AR P S Tl 3 R B R
AR MR . A B 12 h ), 25X 2,6
e 4y BRI A 5 S A R 23 ) D[] 390 B
(4 1.207,1. 926 %5, B 5 4b BRI [ f) 32 <, 2 86 15 1
GHTPANHI (P <0.01) 5 FEALPEJS 6 ~36 h, AbFEA
4 % Ay PR Y IZ S PR W] T, 36 h A B R
Oy [ 3990 FEAG 1. 270 45,48 b J B AR T4 B4 (P
<0.01) , 15 W] 32 24 750 o B 2 i AN [] % 300 &)y (A 1y
P 52 A Tl 9375 2 A0 A 4 A A — S ) I [R]85 0
P 4 LT SO 0 DL 050 12 3R i, L A Ak B R
S B RE Mk 4y AR D T 4R f T T PR T R 4 AR
Y B A AE 71, {5 BE A Ak B[] ) SE 4, 24 700 7 AR
AR B BRI 2 A o P 1 AR

TP 5 24 35 %) e B B Ak BB ) A7 AE — i B AH 6
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4 B 5 i

3 A LIE WA R BRI SRR 2,4,
6 1 &)y A P S0 ) 5 A i EL AT SE S O 0l AR
o ALBEJE 6 h %t 2 i &)y dUbR oy R 075 4 T
S, R R XS B 1. 241 f% . AR 12 h, XF 6 #54)
UM N A 5 1 B, b TR B Y 1. 207 £%,
24 h J5 AL PR 4 H5 Al R DY I M SR L O TR A
XFRRE 1,261 £, AbFHJS 36 h, kb B2 2% i T 1 1y
B S AKX R, Ak 3 e I A e 7 X A [
0 391 &0y A A A AR P BRGE (P <0.01) . bk
58 T 3% WY B 7 e &yt o B0 0 A TRD LA O 9% il R 24
R HURPE AR AR — 8 1 22 5, Hoh 2 I8 4 AU ik oy 1%
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Tab.2 Effect of methoxyfenozide on phenoloxidase enzymes activity in larvae of

L. dispar at different time after treatment

2 {34 1 2nd instar larvae

4 545 it 4th instar larvae 6 #4411 6th instar larvae

iR A i)
Treatment Time/h eI 71 Activity/ oAl Fei% 71 Activity/ [EAI<N eI 71 Activity/ oAl
(OD- mg™ 'min~ ") Ratio (OD- mg 'min~") Ratio (OD- mg 'min~") Ratio
Kb P Treatment 6 1.127 £0.011 " 1.137 a 3.658 £0.070 ™ 1.096 a 1.252 £0.024 ™ 1.585 a
CK 0.991 £0.010 3.336 +0.042 0.790 £0.011
Ab # Treatment 12 1.960 £0.086 ™ 1.207 b 3.653 £0.011 ™ 1.098 a 1.988 £0.032 ™ 1.926 b
CK 1.622 £0.024 3.327 £0.029 1.032 £0.016
Ab PR Treatment 24 1.267 £0.009 ™ 0.753 ¢ 2.900 £0.035 1.028 b 2.416 £0.010 ™ 1.058 ¢
CK 1.683 +0.033 2.819 £0.017 2.283 +0.020
AL FE Treatment 36 1.024 £0.025 0.520 d 2.952 +0.042 1.270 ¢ 1.802 +0.027 ** 0.835d
CK 1.969 +0.034 2.325 £0.041 2. 158 £0.021
AL B Treatment 48 1.575 £0.034 ™ 0.843 ¢ 2.335 +£0.058 ™ 0.754 d 2.375 £0.031 ™ 0.870 d
CK 1.871 £0.025 3.097 £0.022 2.730 £0.034
O 8RNV I+ AR Lo H = AR LG G g /AR RO BRI LU & 75 L e 43 ) 367 6] — B ) 9, A 20 5 00 BR 2 ) 25 53 | 25 (P <
0.05) FIk .3 (P <0.01) ; [FA A /NG 8 F R A [6) B (] b 3 2 ) 22 55 8 3 (LSD 4335, P <0.05); F[d], The data are given as means +

SE; ratio = treatment/CK ;

different letters in the same column indicate significant difference at different processing time (LSD test,P <0.05) ;

# and #x denote significant different at P <0.05 and P <0.01 compared with the control at the same processing time;

the same below.
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Tab.3 Effect of methoxyfenozide on superoxide dismutase enzymes activity in larvae of

L. dispar at different time after treatment

2 #44h B 2nd instar larvae

4 #4545 H 4th instar larvae 6 ¥4 4) H 6th instar larvae

i o U o U
Treatment LB 771 Activity/ LB L& 71 Activity/ L 1E i 73 Activity/ (SN
/h (OD- mg 'min~") Ratio (OD* mg~ 'min~ ') Ratio (OD- mg™ 'min~ ") Ratio
Kb FE Treatment 6 1.213 £0.013 " 1.241 a 0.663 £0.017 1.035 a 0.362 £0.004 1.032 a
CK 0.978 £0.009 0. 641 £0.020 0.352 £0.012
fb 3 Treatment 12 1.111 £0.007 ** 1.148 b 0.528 +0.015 * 1.116 b 0.509 £0.011 ™ 1.207 b
CK 0.968 +0.008 0.473 £0.015 0.422 +0.010
Kb FE Treatment 24 0.934 £0.011 * 1.048 ¢ 0.654 +0.012** 1.261 ¢ 0.359 +0.004 ** 0.865 ¢
CK 0.892 £0.017 0.519 £0.001 0.414 £0.004
Ab 3 Treatment 36 0.703 £0.001 ** 0.745 d 0. 540 £0.002 * 0.925 d 0.234 +0.003 " 0.723 d
CK 0.944 +0.006 0.584 +0.002 0.324 =0.005
Kb FE Treatment 48 0.657 £0.003 ** 0.700 e 0.346 +0.001 ** 0.613 e 0.242 +0.003 ** 0.678 e
CK 0.939 £0.010 0.565 £0.008 0.357 £0.010

2.4 HEAHMOESHIRTAEALYEEEN
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AN T f Ak 3 B ] P 4R e T B g P S 41 o 2 B
Ik 2 1% 4y ok Py a4 Ak W B T M AL B 24 h JE X
Z W O AE O B uR, O TR 6 BROAY 0.541 £%
(P <0.01) fHJE, XF 4,6 &4l dUik Py iz il 2 308 5
BRI EIER, Ko AP 24 b, XK A S
VB F 5, 430k TR) 00 5% BB A9 1. 603 1. 805 £i%5 (P <
0.01); 36 h i, b P 40 12 g 3% P 7% 7 F K, 48 h)5
KB 5 AR, 4300 K ] 3 6 Y 0. 858,0. 608 % (P <
0.01) (F&4) . ULBH H S Ik Pk X 3 25 0k 4l e 44 g
1 A T P 1 5 A A — o R I 22 S
X AT 1% 4y EEL 0 DA 2 it 1 00 ) A P A

2.5 HREHABHXZESMHRILT REEERZIME

PP 4L LT M X 0 5 i 40 M A LT SR A A
R RS AT LUA Y ARBE 6 h i, S
JHEXS 2 1% &)y AR PN 2 A 52 0 L5 00 HR A AR L T
Zedt s 12 h 5 A PRALZEE TG PR W T e, D [ 300 0
WRAY 1. 274 4% 5 24 b J5 iz 806 VE R B gom il , 5 %0
MR AL, 22 S B B 3% (P <0.01) . BRIk 4,6
% 4y s 2 TR 4R L Tt U A B, R A D i O A 24 B
AN H, BAE AL PR 24 b J5 &b PR 2H % I PR Ok F)
AR, 23 5 A ) 390 0 BREY 0. 511,0. 256 4%, 25 5 24 4
B (P <0.01), 3 15 WY FH S e 1t JF Xk 2% 55 gk 40
R N2 T8 1) 52 )t A 7 — o 1O 008 300 2 5, 00 5 8 4
AR P 00 0 P R TR A
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Tab.4 Effect of methoxyfenozide on peroxidase enzymes activity in larvae of
L. dispar at different time after treatment
e []j'» ] 2 {34 H1 2nd instar larvae 4 545 i 4th instar larvae 6 5 4h M 6th instar larvae
Treatment Time LU A1 Activity/ LA HI% H1 Activity/ [A:] L F1 Activity/ WAl
/h (OD+ mg ™ 'min~") Ratio (OD+ mg™ 'min~ ") Ratio (OD+ mg™ 'min~ ") Ratio
Qb B Treatment 6 0.188 £0.010 ™ 0.847a 0. 135 £0.004 1. 076 ac 0.122 £0.002 1.036 a
CK 0.222 £0.009 0. 126 £0.006 0.118 £0.004
Kb PR Treatment 12 0.123 £0.007 ** 0.682 b 0.123 £0.004 ™ 1.190 a 0.150 £0.003 ** 1.598 b
CK 0. 181 £0.004 0.103 £0.004 0.094 £0.001
Qb PR Treatment 24 0.139 £0.004 ™ 0.541 ¢ 0.146 £0.002 ™ 1.603 b 0.232 £0.007 ™ 1. 805 ¢
CK 0.257 £0.005 0.091 £0.003 0.129 £0.003
Qb FE Treatment 36 0. 169 +0.009 0.995 d 0.093 +0.003 0.962 cd 0.118 £0.003 ™ 0.811d
CK 0.170 £0.006 0.097 £0.002 0. 145 £0.004
Qb FE Treatment 48 0. 154 £0.006 ™ 0.753 ab 0.093 £0.002 ™ 0.858 d 0.127 £0.001 ™ 0.608 e
CK 0.206 £0.005 0. 109 £0.001 0.208 £0.006
x5 AELEMEREREBMHNESHELS HILT REEER 2T
Tab. 5 Effect of methoxyfenozide on chitinase activity in larvae of L. dispar at different time after treatment
e i ) 2 {34 H1 2nd instar larvae 4 545 i 4th instar larvae 6 5 4h M 6th instar larvae
Treatment Time Hoifi g Activity/ i FiE 77 Activity/ L 1E L iE 1 Activity/ e fH
/h (pmol- mg™ 'min~ ') Ratio (umol- mg™ "min~ ") Ratio (pmols mg™ 'min~ ') Ratio
Qb FE Treatment 6 0.929 +0.002 0.979 a 0.638 +0.011 0.966 a 0.767 £0.012 ™ 0.874 a
CK 0.948 £0.008 0. 660 £0.004 0.877 £0.009
Kb FE Treatment 12 0.681 £0.014 ™" 1.274 b 0.506 £0.017 ** 0. 660 b 0.452 £0.009 ™ 0.533 b
CK 0.535 £0.003 0.767 £0.015 0. 848 £0.007
Qb FE Treatment 24 0.401 £0.010 ™ 0.728 ¢ 0.406 £0.016 ™ 0.511 ¢ 0.184 £0.010 ™ 0.256 ¢
CK 0.551 £0.011 0.795 £0.015 0.719 £0.002
Ab PR Treatment 36 0.526 £0.007 ** 0.884 d 0.498 £0.006 ™ 0.628 b 0.239 £0.007 ** 0.384 d
CK 0.595 £0.004 0.792 £0.004 0.623 £0.003
Kb B Treatment 48 0.599 +0.009 ** 0.838 e 0.461 +£0.011 ™ 0.804 d 0.268 +0.007 ** 0. 605 e
CK 0.716 £0.017 0.574 £0.010 0.442 £0.003

3 4iwHitie

AT 45 2R 2 W R 4Rt Tt D 3 o A5G R 3 R
ifie, Be A Ak s S 5 ik 2,46 % 4 dUiR Y DR 9 i
TR, TP 40 HIE Y AR AR R B0 RER .

1y A AL (PO ) o B HL 3R B R0 A0 o i &, 7
B dukrEtgi i B B EEEEMEN ., 25
BAAKAIE L A B s DA E B R R P
SR R B LAY T 280G H 2 ( Zufelato et al.,
2004 ; % Jj 4%, 2005; Sugumaran, 2002) , EIEH
VL TG I% PR 04 19 42 AL B IR ( prophenoloxidase , proPO ) (1]
JERAFAE T B BUR N, 5d a4 S5 vk 4R A ok T
(Zou et al., 2005) , Muller 45 (1999 ) #ff 3% 5 B 20 -
FRHLASE Bz Wi (20K ) BE I 5 X)L M 4% B ( Anopheles
gambiae ) 2 1S A 193 41 Tl it DAL A 3R 58 5 0 R gk
(Manduca sexta) %] MUTE 3k 72 2LV J5 , W 5 3R T
T RIS B 4 AR Tl BRI T AR A I P 1 1 LT
SEE M E S i ( Hituma er al.,2009) , 20 — 25
i 57 il 5E 0 ) WM K M5 ( Ostrinia furnacalis ) 5 %

2 AR PO 36 TR (B N SE, 2004) o ABFFELER
FT P A A LT Ak P AR T A R TE 6 ~ 12
h,2 W4 RN PO IS PS5 6 ~36 h,4 i 4] 1k
PR P9I % PR BT 5 6 ~ 24 h,6 %4l UK Y %
T PG, EL U T X IR AL X T RE R A R
PV 4R LT IS B 1 5 B2 380K 9 1 R AR AR
GRS S E UL R - S NI
il PO & PETH o, 3 o 5 4b B 4 &)y Ht 3 je 3 3 i B
B WE IR RACA XTI o H BE A Ab BRI A A S S
IV 2 W A ) AT RE % 2 50 Mk DL S R R 2
PRON B R T BB BN A 1 i 2 IR R A o
il 2 19 2 IR A K (XK NS, 2007) o Bl# Ak BRI ()
FOE K, Ak 3 21 3 He 3R B AN BB 58 I Bz BT Y 3 12
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