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The defending enzymes in abamectin resistant Plutella xylostella
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Abstract The endogenous enzymes of the immune systems of abamectin susceptible (ABM-S) and resistant (ABM-R)
Plutella xylostella (L.) including superoxide dismutase (SOD) peroxidase (POD) and catalase (CAT) were
examined to determine whether their activities were affected by insecticide resistance. These three enzymes’ activities were
positively correlated with larval stage in terms of enzyme activity per larva. On the whole SOD POD and CAT activity
was lower in the ABM-R strain than in the ABM-S strain. Differences in SOD activity between the two strains decreased
with each developmental stage. In the first to second instars SOD activity in the ABM-S strain was 14.27old higher than
in the ABM-R strain. The biggest difference in POD activity was observed in the third instar in which there was 4. 28fold
difference between strains. There was no significant difference in CAT activity between the late fourth instars of each strain
but 1 to 2 fold difference in the activity of this enzyme was found in other developmental stages. These results indicate that
pesticide resistance does not induce an increase in antioxidant enzyme activity which suggests that there is a kind of
energy conservation in the insect enzyme system.

Key words Plutella xylostella abamectin resistance defending enzymes

(+0,). (H,0,). ( + OH).
(superoxide dismustase SOD) . '0,) . H,0,

( peroxidase POD)

(catalse CAT) « OH
(Fridovich  1977)
(Allen et al. \

1984 ; Allen and Balin 1989 ; Bolter and Chefurka N
1990a) . o
x : « ) (200803001) .
ok E-mail: wuqj@ mail. caas. net. cn

120110128 120110245



° 292 -

Chinese Journal of Applied Entomology 48

. SOD
H,0, H,0 H,0,
0,
H,0 (McCord and Fridovich 1969) . SOD.
POD  CAT
3
( 2008 ; 2008 ;
2008 ; 2010) -
SOD. POD CAT
1
1.1
(ABM-S) :1990
(ABM=R) : ABM-S
ABM-S 80 o
1.2
Polyvinyl-pyrrolidone
(PVP) Sigma ; Guaiacol
; Nitrotetrazolium blue chloride
(NBT) ;
L-methionine ( Met) ;
Lactoflavin ; G250
Coomassie brilliant blue G250 Fluka ;
Albumin bovine (BSA) Sigma
1.3
(1994) o
pH7.0  0.05 mol/L PBS
C 1% ) 20
15 000 rpm 20 min o
1.3.1 (SOD)
Giannopolitis ~ Ries(1977) (1993) o

(0.05 mol/L pH7.8 PBS

77.12 wmol/L NBT 0.1 mmol/L EDTA 13. 37
mmol /L )3.6 mL
50 pL 0.2 mmol/L 0.4 mL
4 000 Ix 15 min
Uv-300
560 nm 4 .
NBT 50%
= AA xNx60/ A, xWxTxV x
50% AA oD ;N
W (mg/mL) ;T
(min);V ;
60 60 min( 1h )o
1.3.2 (CAT)
Chance  Machly(1955) o
0.2 mol/L pH7.0 PBS 2.5
mL 0.1 mol/L.  H,0, 1.0 mL 6.5 mL
0.2 mL
2 min 10%  H,S0, 2.0 mL
2 mmol/L KMnO, H,0,
H,0, CAT 4 .
1.3.3 (POD)
Simon  (1974) o 2.0 mL

PBS (pH6.0 0.2 mol/L) 0. 12 mol/L

2.0 mL.0.1 mol/L H,0,1.0 mL 0.2
mL 10 min 470 nm o
oD,,, 0.01
:0D,,,/0.01 xTxVxW 0.01 0.01
T (s) V W
4
1.4
(Bradford 1976) .
1.5
SAS (Proc ANOVA; SAS
Institute 2000) Fisher’ LSD
(P<0.05),
2
2.1 (SOD)
1 ABM-S SOD



° 293 -

2
ABM-R . 1~2 ABM-S
SOD 487.94 OD/mg ABM-
R (34.19 OD/mg ) 14.27
SOD
3 4 S/R
3.37 1.85 4 SOD

Table 1 Comparison of superoxide dismutase activity
between different instars of the abamectin susceptible

and resistant strains of Plutella xylostella

(OD/mg )
Instar Strain Specific activity 3R
1~2 ABM-S 487.94 £10. 15
ABM-R 34.19 £3.32 14.27"
3 ABM-S 440.91 £17. 86
ABM-R 130. 67 +2.53 3.37
4(24 h) ABM-S 41.61 £2.41
ABM-R 22.50 1. 17 1.85°
4(96 h) ABM-S 144.02 +9. 04
ABMR 107.99 7. 03 1.33
ok P< 0.05. o

Data followed by asterisk (* ) indicates significant difference

at 0. 05 level. The same below.

SOD ( 1D
SOD .
ABM-S SOD
1.66.2.0 4.9 4 SOD
8.9091 OD/ 1~2 16.2 ;ABM-R
SOD 2.56.1.54
5.79 4 SOD 7.3264 OD/
1~2 2.7 . ABM-S  ABM-
R 3 ABM-R ABM-S
ABM-S ABM-R .
2.2 (POD)
ABM-S POD ABM-R
( 2). 3 ABM-S POD
0.2158 OD/mg -s  ABM-R
4. 80 . 1~2 4 4
S/R 2.71.3.20  2.49

=
1

—— ABM-S
9T —e—ABMR
8 -
Hy 7t
s 61
SET
-]
wS 3
Ha , |
I L —— l
0 L L I
1~2 3 424 h) 4(96 h)
30 (Instar)
1
Fig.1 Superoxide dismutase activity per larva at
different instars of the abamectin susceptible and
resistant strains of Plutella xylostella
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Table 2 Comparison of peroxidase activity between
different instars of the abamectin susceptible and

resistant strains of Plutella xylostella

(OD/mg °s)

S/R

Instar Strain Specific activity

1~2 AVM-S 0.4496 +0. 1177
AVM-R 0. 1661 +0. 0066 2.71°

3 AVM-S 0.2158 +0. 0065
AVM-R 0. 0450 +0.0017 4.80"

4(24 h) AVM-S 0. 3389 +0. 0091
AVMR 0. 1060 +0. 0079 3.20"

4(96 h) AVM-S 0.4776 £0.0123
AVM-R 0. 1920 +0. 0043 2.49"
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Fig.2 Peroxide activity per larva at different
instars of the abamectin susceptible 3
and resistant strains of Plutella xylostella
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Table 3 Comparison of catalase activity between R
different instars of the abamectin susceptible and
resistant strains of Plutella xylostella
Cpmol/mg ) SOD.POD  CAT
Instar Strain Specific activity . (1994)
1~2 AVM-S 677.52 +12.40 Pieris rapae- Parasa
AVM-R 353.21 £19.99 1.92 consocia Thosea pastornata 3
3 AVM-S 248.20 +6. 21
AVM-R 124. 67 +4.71 1.99°
424 h)  AVM-S 192.29 +2.34 > Bolter
AVMR 140.75 +3.97 1.37° Chefurka(1990b) PH; PH, -
4(96h)  AVM-S 152.23 £5.26 (s - ) PH, - (R - )
AVMR 146.82 + 4. 36 1.04 Sitophilus granarius POD S - R -
65% 45% CAT S -
CAT 34% R - SOD S -
( 3) SOD 2 R - 0
POD o ABM-S (2008 ) Tetranychus
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