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PEFE 24 h BB IA B BOKME, Z 5 BEAL, 25 R R, PARREIE 4 #3735 e Cd Bl IR CarE AT GST 36 1 & A=
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Effects of Cd on carboxylesterase and glutathione S-transferase
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Abstract To illustrate the toxic effects of cadmium in Oxya chinensis Thunberg, levels of CarE and GST activity induced
by acute exposure (24 , 48 , 72 , 96 h) to cadmium in forth-instar nymphs of O. chinensis were analyzed. The results
show that the activity of both enzymes first increased then declined with exposure time in both control and treated plants.
However, compared to control plants at the same treatment stage, CarE activity measured against B-NA of treatments (80
mg + L") was activated within 48 h, and the highest CarE activity measured against o-NA of treatments (40 mg - L™")
was observed within 72 h. The highest GST activity measured against CDNB of treatments (20 mg + L.™") was observed
within 24 h. These results indicate that CarE and GST activity in O. chinensis changed in response to exposure to cadmium
as part of a mechanism to protect plants against the toxic effects of this heavy metal.
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A B L, Bl N R B W AR 2 R R ik
(Waisberg et al. , 2003) , "EYHUAIKIE 4R 7
T AL 32 2 o HE AL RE BT AL R g S
EAH RS R A EEAEHIAE (Van, 1994)

R TEHE ( carboxylesterase, CarE ) J&—ZS/K fi#
Pit , BEAT A5 A 2 TR BRE | T P S R i B 1) PN
SANEEYIBOK R, IF 5 Z R G SRR Kk
YR fil B2 AR A oG (R EE A9 2 55,2003 ) .
A B H OBk S-%: #2 B ( glutathione S-transferase,
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PRAE S M 51 % & B BeA G (Mathova, 1990
Postma et al. , 1994) ,

HAj, 2T Cd X f 4 FG I8 Oxya chinensis
Thunberg B REPERT ST EZAE P TEPU A LB R TN
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1.4 EENE
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TIE
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oD i,
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FH2E5F(P>0.05), AbHS 48 h, CarE 3 1 2 3
T Y Cd W EEAE 80 mg - L7'B, CarE 1



- 702 - R B B4R Chinese Journal of Applied Entomology 49 %
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Fig.1 Effect of Cd on CarE activity
(against a-NA) in Oxya chinensis
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P[] A [ i 32 ) ) f 3 22 57 (P < 0. 05 ), R T
Data are mean of three repetitions = SE. Histograms with
different small letters indicate significant difference between

the different Cd concentration( P <0.05). The same below.
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96 h FEAIG 1) 4, Ab B[] s i) 22 53 5 3 (P <
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CarE {EPEE AR A BV M C B E 2 5 (P >
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CarE VG PRI e S RER S >4 Cd W EE N
40 mg - L0}, CarE 3555 5 , 4 A BR2H 04 1 145
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Fig.2 Effect of Cd on CarE activity
(against B-NA) in Oxya chinensis

SrBJERT ALY 1. 26 2.3 F12.0 4%,

2.2 Cd3thfefEte GST &g

H &L 3 AT LA Y, Bl 25 A LB ] %) ZE 4, GST
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Fig.3 Effect of Cd on GST activity

in Oxya chinensis
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3 i
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Table 1 ANOVA results of CarE and GST activities in the grasshopper Oxya chinensis

I 9

2 RE

A o Uy e P
Source Type I sum Mean square The value of F' The value of P

freedom

of squares

B IEFAY Corrected model 273 397. 735" 47 5 816.973 13.229 0. 000
TR Intercept 83 438.759 1 83 438.759 189.761 0. 000
fiff Enzymes 157 850. 101 2 78 925. 051 179. 495 0. 000
FF /&) Time 29 238.243 3 9 746. 081 22. 165 0. 000
e EF Concentration 3 728. 446 3 1 242. 815 2. 826 0.043
fiff x Bf[B] Enzymes x Time 55 500. 688 6 9 250. 115 21.037 0. 000
fiff x ¥ & Enzymes x Concentration 7 233.970 6 1 205. 662 2.742 0.017
(8] x ¥ Time x Concentration 6 849. 333 9 761. 037 1.731 0. 092
P x I 1F| X K% Enzymes x Time x 12 996. 955 18 722.053 1. 642 0. 065
Concentration
%75 Error 42 211. 694 96 439.705
BB 2= Total deviation 399 048. 189 144
#EIE BB 22 Corrected total 315 609. 429 143

*. R squared =0.866 (adjusted R squared = 0.866).

2005b; 5 52482008 ; 7 A% 45, 2009 ) , CarE A
GST ¥ B Ak N EZ MR, T2 5
A FPAMIEEE D) AR, 8 o K AR R AT
G4, LRI

HARRR IR CarE 7EIT A7 S22 P B3R Ik 72
h B, 5 96 h gl R (K 1, 2) . i
HXT AR AL B 2] CarE 375 14 B B 18] A2 16 44 3 AH
A, ATRE R R o R B B i A Kk S A AR
SR T BTG, Wilezek 25 (2003 ) ZEMF9Y 4R
QX A2 W Poecilus cupreus 1 & LA 7]
KB BB A Cark {E 22 2R, DL a-NA
JEAEE, b3 48 b JE, ik BE AL PR (80 mg -
L") CarE FLiE 7 4 (R B2 A 1. 89 % LA B-
NA Sy A3 72 h 5, & A 34 CarE L% )
S [RI IR AR LU AT P v o BN Cd B8 )
PHLIASS SR Cark 36 PE 3% 5 Stone 5§ (2002 ) & T
W4 JE 15 YL X 47 B Prerostichus oblongopunctatus
CarE 5 PEF oy A 58 45 SR AH W] R A2 R iE CarE
TEPER kAR HUAE b B S — o B[R] A8 T Cd i vk
J& X AT g A Oy 4 Ak PSS 7 e i 1) o B ot
3 ik K N B AR A T R g E AT AR A, P R AE
(2009) WF5E R AEfR IR 28 Cd 23 48 h )5
SOD #1 GPx &£ 5 Frohlich (2002) % 5 5 1)
M- Megachile rotundata TigBEVE T 36 FhIEY),

SERK I, AV RBR A T A R, A
ANTA], HCR Y o-NA (B-NA 2 FA [a] il 4 i 4
) CarE TEPEFFEZE S o

A SCHHEFER IS GST FETA Sy 2 i 4R I
72 h BT, 096 h g B 3) o xR
A GST 3 M 5 LA B 22k, 5 Wilezek %5
(2003 ) XMl &M 20 A BF9E 45 AR W] . LA CDNB
NPT, AbBE 24 h J5, GST /Y TG 1 A AR iR
(20 mg - L") FIpife fEARBIZH (40 mg - L") B 3%
T, M e B AR TR (80 mg - L") 5 %) HE 41 4H
PP 3 26 5, U] Cd 78— Vi Bl 9 2 0
GST %k, Stone 55 (2002) MBFFE AR E M, 3
JERIG YL X R AE R 1Y A 47 B P oblongopunctatus 5
A5 4L X AH e GST 154 T+ & . Wilezek 11 Migula
(1996) TEMT 5T 42 JE 1R Bk X ) Wl Wk Pardosa palustris
I I GST G PE T i 4, AU R4 R 5
AR —3, GST {HHETE 48 h I 35 A 4 5 ] B2 K]
AR I Bk s S Ak il X R 2 5 AR AR & H,0,
e SR A BE SRR Cd S HLAR A 45 58 (FVRS 45
2009) . BEAE Ak PR [A] 09 E K, 5 v EE Y Cd IR
T GST By EYIEPE, S0 96 h Iy ik B2 Ab # T
GST i 1 @ & T R

ZHFETT 2 IEER P (£ 1) PAERE Cak
HI GST 55 Kb U 5] e B - 35047 . 25 AR AH G G &%
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(P>0.05) , ATREM IR 32 Cd rif J5 AR N )
A AR RN, A 7T fe 5 kA 5
HZ P45 52 (Wilezek et al. , 2003) , XA 75T
BATES G TAED AT RGMH5E .

CarE 1 GST {4y vh A Fg W AR oA 14 4R350 A 75
il , FLTE PR 0BG A B T s T AME ) i Cd (14 4y
i, RUE A ) PR I () A= BRTE Bh, 1 Cd W B2 5 v
At S R B TG PR o AR AR A 37 3 42 i
G H e R R (. g 2 P4AS0 %) B
FEREVER, U RCE AR 0 s AL dn o, A 1+
iE—2 Y
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