Mol BE 22 BF 58 2011,24(3) 1345 ~ 349

Forest Research

B S .1001-1498 (2011)03-0345-05

SItENESWEYH HMESER
AChE & 1% B 22 i

$OE PEET IR BHR, HEn

(1 ZRAEMRAE R AR BE BRI 228, JRIETT IR /RIE 150040 ;
2. FRAERAE KA I AL T A 5 L R B TR A SRR 2, BRETT IRJRTE . 150040)

FEE R H PR R S M 2 VA 5 T SR SR 7 IR ( Lymantria dispar) 3 34 BT FI G52 300 T 3L
BN IR BE G | L TRARORER I ( AChE) F3GHE, FHEBOEHE (1.5 mg - L") RSB HNBAG I B A RS2 0k 3
44 B Fgh AR R (RGR) (BRI IR (ECT) MIE WAL (ECD) ¥ W3 T X 8 MR BUH AL (AD) B3 &
T B AR U R (RCR) AL BRANNGE E ) 25 5K Gk 2 3 00t SR 25 ik &0 11 24 h BOE RV B (LC,, ) M 5. 86 mg -
L' SR T =R ARl & AR R, FRPEMER SR 3 340 th R N R BR TS BE ( CarE) AL H K S-567%
/it (GSTs) #l AChE B HIEJT , 3 HIFLEE J CarE > AChE > GSTs, 2 5E MU of 54 1 458 25 49 20 490 0] FH R0 4 st
2B R TG S — P A S0 2 0 A AL A% SR )

KR FALM BRI B YA AR £ IR R

hESEE, S763 SCERARIRAG A

Effects of Chlorpyrifos on Food Utilization and Detoxifying Enzymes and
Acetylcholinesterase of Lymantria dispar

LI Hui' , YAN Shan-chun'?, WANG Zhi-ying'?, GE Shi-lin', CAO Chuan-wang'”
(1. Department of Forestry Protection, Northeast Forestry University, Harbin 150040, Heilongjiang, China;
2. Key Laboratory of Forest Tree Genetic Improvement and Biotechnology ( Northeast Forestry University) ,

Ministry of Education, Harbin 150040, Heilongjiang, China)

Abstract: The effects of sublethal dose of chlorpyrifos (CPF) on food utilization of gypsy moth, Lymaniria dispar,
as well as CPF toxicity and enzyme activities of carboxylesterase ( CarE) , glutathione S-transferases ( GSTs) and
acetylcholinesterase ( AChE) were evaluated in the 3rd-instar gypsy moth larvae using gravimetric method and meas-
uring enzyme activities. Relative growth rate (RGR) , efficiency of the conversion of ingested food ( ECI) and effi-
ciency of the conversion of digested food (ECD) of 3rd-instar larvae fed on poplar leaves treated by sublethal con-
centration of CPF were significantly lower than those fed on normal polar leaves. However, approximate digestibility
(AD) of the treatment was significantly higher than that of control. The relative consumption rate (RCR) of the
treatment and control groups were not significantly different. The 24 h LCy, of CPF to the gypsy moth 3rd-instar lar-
vae was 5.86 mg -+ L™, which was higher than that of omethoate but lower than that of cyhalothrin. In vitro inhibi-
tion assay indicated that the activities of AChE, CarE and GSTs were inhibited by CPF depended on concentrations.
The enzyme activity inhibition percent is CarE > AChE > GSTs. The results suggest CPF is a kind of effective organ-
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ophosphorous insecticide for controlling gypsy moth.
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AR — , SRR R AR IRk B Y HURMT
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L1 ( Chlorpyrifos ) & —F HL A fil 5% | 5 2 A
SRR Ak G AR EE A LB A B Tz
BT ARNEY RIS 4555 AU Biih . #ESEmn) 324k
FHBLFE 2 58 2k 0 ) v A b 28 2R G2 & 19 JIE B T il
(AChE) (i 1 , S B 245 515 15 BH I 2 . A 38
1= KRG 45 S F W, 7 A8 ARl
FEH\E: B I ( Cnaphalocrocis medinalis Guenée) |\ K
2% BHR K W ( Hydrellia griseola Fallén) | ¥4 [ 5% 3% Bk
H ( Phyllotreta striolata Fabricius) 25 Y75 AU AT FEAR
MBARCRE T B, A G EE SR 5 A A
FH B AR DG % M 10 32 W T 5 6 /0 R poll 3 B i
VEFIRCR W ToiiE . A SCRIMROY 8 203 th B3
MG, RGWIIE T FESL M PR kA B WA
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1.1 #ikEH

2009 4F 2 JI T AJTEAR LMol K7 7R k37 ok
SEFRE RO F 4 CUKFEORAF, 4 A L A) B E
A6 FETREE (25 £ 1) °C DGR 141L: 10D AHXF IR
B 75% 09 55 18 T FBT B /N 2B A% ( Populus simonii
Carr. X P. nigra L. ) " 1R 55, AR S04 0052 55 34
PR R/ N—201) 3 1SRRI A B
1.2 FERHF

40% FA IR R FLIh ( REETT R A 5T ) 48%
BESLARTLI (7Y AL 44 - B 22 AR SE T Bl AR Rt
HAWRAF) ;5% = FA T BRI (7o 2 B
U REEM B AR A RA ) ;o - CWRZE
fifi (o = NA) , W 1 5 24 42 AT Ak 2 il ) A B 28 ) 5 Al
e A £ B AH B ( ATCh) | — i A — i k28 H R
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TR BLBRER4N (SDS) (L DU 2R —AhER (EDTA)
Y A 21 Sigma 2 Al % DT HE G250 4 LTS
FIZE I (BSA) 1 F ) 24 4 P A2 R0 A BR 2 1) 5
P S, — A Rl TR — A B G At 3R 34 R Ak 2 4
Mradi,
1.3 XWHZE
1.3.1 A4l SRR 25 BE T AEYIE
FHZE B AKH 40% 484k 2k S 2L 3 3 B B 800 , 400
200,100 .50 .25 mg - L', 48% 7% 4E WL, i1 7 6 ik
25.12.5.6.25.3.125.1.5625.0.78 mg - ™' ,5% =
G A TR Rl A A RE K 12.5.6.25.3.125.2,
0.78.0.25 mg « L~" LIZEIR/K AL BE Ry 3t R O R 2
Sk AT A 24 750 00 /N PR A I R E A B 24 TR P IR R
10 s O BRI BEAT 78 2 7K 43 1 6 B A3 28 (3
W, GBS R AF A SRS SR L ( AR d =9 em)
R /D — B SRR 3 4 BN R
MR b BRI 20 Sk, BRI SRS 3 Ik, B THE
BFEHENGRER5 £ 1) C MMRE 75% Ot
JEII161: 8D) 1RIFE, 40 5T 3 .6 .24 48 11 72 h J5 45
BICT AL, ABERAL) HARBENE SN seT
1.3.2 #FHgamA Rnle  FHZEEBACK 48% %
FEMEFL IR B 2 24 h WEBLIRIE LC,,, LAZEIRAK N
XTRE RN R T2 10 s, BUh B4R
B, B 6E I3 8 0 A FR LN, #2 A DL 10 h
JE CRREE AR TR 3 4 B I 24 h 5 R R EE
sl HL B S B/ INBAG I R B R AE 4 B 2 50 C
HEAENHEE 4 h )5, FFTHE R 120 CHEEE R, KT
Fid . B LR 10 h #8920 =k 3 4 B R
it F/N—ZH/INBAG I 20 B, 43 SRR L T A
SRIGTE 50 CHUE ML 4 h 5, FETHE E 120 CHLT
FIEFE R, T AN R TR, D
W4 T & . 288 Waldbauer J5 750 8 &5
FRAEHE -

FIXER A (RGR) = (D -C)/((C+D)/2)
x 100% ;

AEXTHCE R (RCR) =(A-B)/((C+D)/2);

BYHRIHZ(ECT) =(D-C)/(A-B) x100% ;

WAL AR (ECD) = (D - C)/(A-B-E)
x 100% ;

ERE AR (AD) = (A -B-E)/(A-B)
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Er A gt B L B oA
AR C RS HT 4 T B D ik e S 4
T E A R T
1.3.3  BBERBs B ( CarE) R sh4p k] BT IR 3 %
2 A1 mL 0. 04 mol - L™'pH {8 7. 0 1B EL S v
W, VKIBFE 513, T 4 °C 12 000 x g B0 15 min,
FE WA IR, Cark % PRI 2 2 B Van Aspen J7
U mmE, AE TRKIKAINA 1.8 mL 3 x 107
mol + L™" a-NA (& i S08 1: 1) ,0. 05 mL 7 Bty
7,30 CHRA 15 min J5, A 1.8 mL & 5] (1% [&
W5 B #h:5%SDS =2:5 (KRB ) 280k I B I 6 i
B 5~ 10 min J5 T K 600 nm 20 & WOEIE, X
s Ry N TR | DER ) I3 e A i = IR/
CarE JEPEME 047 2 % m w4 ik, KA
WERFELEYES CaE 7£ 30 CHEE 5 min, A o -
NA KT 10 min J5 FH 5 60500 2 0k 40 i) 52 0, T
FEHFR ARG, CarE W& PEHLAL R AOD -+ min ™' -
mg ™' protein, EEAEMENA 7 N (0. 312 5.0. 625,
1.25.2.5.5.10.20 mg - L") R MIRE 3 IREH
1.3.4 T RIeaiBs i ( AChE ) R shap4] W SEEE i
3 g R B, 5 Sk, 7E 1 mL 0.1 mol -
L~' pH A 8.0 TR BEMRZE MK (% 0. 1% Triton X-
100) HIKIEAIH T4 °C 10 000 x g F S0 15 min,
B 975 W A 8 RP A JE . AChE 16 PRI 2 2% Go-
run(1978) Bt A9 Ellman D5 A RO A
0.5 mL 0.01 mol - L™"ATCh,0.5 mL # Fe /i , 30
CYE 10 min J5,MA 2 mL DINB & 5] ( 7 40%
CE) 21k I A R, T 412 nm MO, 16
P S X R ik BB, A Rk
FEFESEM S AChE 7E 30 CIR T 5 min, 85 I AJE
YIERE S min J5 FH (0500 28 0k 30 i s, I e Ak
TGP, AChE 3% M ¥ 47 LA mmol + min ™' + mg ™'
protein % 7~ B AL WK 7 A4Sk B (0.312 5,
0.625.1.252.55.10.20 mg - L"), B 3 &
HiH,

1.3.5 BBuHAK S-2545 85 (GSTs) 4k shap ] KidE
FEIg% 3 4 A A 1 mL 0. 1 mol - L™ pH {4 6. 5 f#%
FRERZE ik (43 %5 1 mmol - L™' EDTA _PMSF 1
DTT) , 7EvKIR L FE 219, T4 °C (10 000 x g Bl
30 min, PSS B A A, 3% 1D 2 2 ] Habig
L, TAE AR FRKEMA 2.7 mL 0. 1
mol « L™" pH {H 6. 5 BYBERRZE vhik, 150 L 30 mmol
- L7" GSH,50 pL B A 100 wl. CDNB, R~ ,25 °C
T F 340 nm PEAAL,5E 2 min N OD ZR4L1H , % IR
DL 100 L 28wl AR B . B A Rk B B st i 5
GST #£ 25 CHR 7 5 min, WM& GST A IG M, GST
TR LA nmol « min ™'+ mg ™' protein FIR, FEIE
WS 7 SR (0. 312 5.0. 625 .1.25 2.5 .5.10 .20
mg « L") BENREE 3 IREEE
1.3.6 ZamAEMzE M Bradford ™ iy % 5
s G-250 ¥,
1.4 HESZITHH

FIH POLO #4415 82 S8 W LC,, FE BFE Mk
JE LC,po

MG PEID R = O B PE - R BTG )/ X B
WP x100%

FIH GraphPad InStat Version 3. 0 X {F#H1 74511
SR, BRI TG AR 25 5 L RCR FH BRI &R 7 2250 Bt
(One-way ANOVA)

2 SR G

2.1 BRENFESHAZN

1 R IR BRI 3 1 4h L 24 h B
Yk (LCy ) 9 5.86 mg - L™, =& S M A e N
0.99 mg « L™", = Ji G 04 e 1) VE FH AR S 7 st
5. 92 %, iX 3R W] = R AGBE XTI 3 140 1
MIFE TR T HEFEIE ;U 1k SR R A R 3 1 3 %41 1t
48 72 h [ LCy, 23 919 228. 24 108.78 mg « L', %
FEFRIR 3 W4 LT AN R B AE MR = GRS A R
BESEMNT S 0k 3 W4l e 24 h WEBUEHKE (1.C,))
N 1.5 mg - L1 GRURBEVE IS 7 JE WX SR 0 3
14 4y R B W A FH S e 1) Ah BRI RS

F1 3MRALELERETESFEI BHHHFN

257 AbHRET (] /h LCsy (95% A5 IX[0])/(mg - L) Pk RGP
3 11.04(8.75 ~ 14.50) 2.41+0.34 7.41
REFE 6 8.36(6.72~10.54) 2.58 +0.34 14.30
24 5.86(4.28 ~8.14) 2.14+0.27 22.11
48 228.24(171.50 ~~ 289.694 ) 2.84 £0.47 13.62
= L
AR 72 108.78(50. 08 ~ 160.45) 2.20 £0.51 14.82
) 6 2.88(1.35~8.70) 0.65 +0.11 14.32
A g A ARG
AR 24 0.99(0.54 ~1.53) 1.05 +0. 18 5.09

Ve BT NT X o.05) = 30. 14, HCHEH 1 7B 5 SCBRARAE .
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2.2 BRMENESHEYWH AN

2 RW L BEREIK 3 1540 Hu IR FE AR WU A
WRE (LG, ) LB/ NBR I J5 | 4 BT AR
BRI BRI R 23.92% (13.35% |

16. 11% , B Z L TXF IR (P <0.05) , XF R AIAL B ZH
AR B 1,93 F12.07, “HEF AR
., IR L R I L% (83.28% ) I B E = T
XTHRAL(53.90% ) , AXTRELHAY 1. 55 fi%(P <0.01)

®2 BRBIHIRENESEH3 RBRITUH AN

iH HXTAEAR AR % LSRGy BRI % BYIRALR % IR %
X} 1 35.710.83 " 1.93 £0. 60 19.97 +5.96 ** 36.51 +5.89 53.90 £9.06
Ak 23.92£2.22 2.07 £0.86 13.35 £6.80 16.11 £8.31 83.28 £4.50""

T Rl —FVEHR I + 5 o« o R s o Bl R X ORI Ab B 22 1) 25 Sl L 38 (P < 0. 001) B3 (P <0.01) R (P <0.05)

2.3 HHMIFEHWAFSZET AChE 5N H

BEFEINT BERE AR N R TR R I ( CarE ) (A DR
JIK'S — ¥Rl ( GSTs ) Fl £ Mok LG8 NE it ( AChE ) i 14
PRAMDHIZE S (B 1) 28] .0 ~20 mg - L~ EE5E0%
CarE \GSTs 1 AChE = P ilg ¥4 45 ¥ il VE H , ELB &
R 3 T i 34 Horp X FE I CarE S04 4
o B3 MHIE N 39.30% ~ 81. 64% ; FHL Uk g
2238 UK ff i AChE, 9461588 5. 08% ~ 27. 11% ;
XT i # W GSTs 40 i /E H & /N, A 3.94%
~22.49% ,

100

O CarE
30 B AChE
8 B GST
¥ .
& 60
E
= -
s 40
=
B 20+
0
03125 0625 125 25 5 10 20
BEFEMEH FE/ (mg-L')
1 REFEMN SEREI 3 4 e iR
(CarE ,GSTs) I AChE {& &Mk
3 3tk

TEALIUR— ) ARTEA HLBER HUR), n] LA
0t A B S A, i mT L BELIBT AR ) B A4 T B
S A BRI BR B 2 A ] AR 7 v o A
HA R A DB S HU) o AR S A1 AR S
2 AN E A R R T RIS SR RE I 3 i 4
HATRG o8 B R, 3 s 0 AR R0 Ak
SRR B T A A T 2 7% ) — JRU S LA T , X T
B TR BEMLA A R BT 2L

JE FEAF ST B AR MR B A oAb FE Y B ) B
R YR ik A E SRR R s, v]
DIHER T i A 58 24 70 0 B B 4 R RSO 1 52
Mt AT I G S W . I EOAE T R A AT Ak P
S EY)E , S 3 WA A AT AR B A
FHAFNE Wi A3 0 2 AL 1 3R W SOk B 75
A7 3 1k oA ARG SR ek ) RO B 4 4 ) AR A BEL
IEHA A SR, FE AR A B 5 25 0 T &)y A R
A6 3X AT R 2 1 9 v i 3 0 %o B 4 T A A
JE, 46 55 25 70078 v i 5% BA s ), AT A 1) e R AR Y
FRIUHE Z2 15 SR o, AH 3 75 22 55 1V AL X IR
SEAL AR FH R 01T A B2 A RE 2+ A A 10 42
L2100 SR IR (AN T BRI B ) B Bt
W H B Al BRI R A 3R B 52 e e A 2R AL
RCRUT W BT M B R AT W R 0 3 i 4 AU
XTRCEEAEHBCRA A, 5ARCERAF, FE3C
SR RIS R (<100 pg - kg ™) FEALIEXT 5
WA AR B30T ] 1k ( Prodenia litura Fabricius) #1H &
YR FH RSS2 AN BH S, (EU AT S8 S5 1 6 % & HURE X
KR BYRITRMEYRER, X R m T
FUMR e B S RIS AN [ BT B

PRI MR A B W) 5T (A4 A% HU5) ) 3 4 i
B S A T I AR O Tl L P A
CarE 2 B A4 A 1Y) F 2 i 15 il R, 5 83 o /K i A
S5 T S L RCRI R AT ) B i R
RO, TR El A A H N KRR e R,
A BB A H T 00 ) B SRR R I Rl i T 2 T P AT
HAW® R /N2 S g R ) R EEFE R Z
— O ARSI R W, BN CarE AT 3 Y 1A
SMMHEIVER],20 mg - L' BESE MU F435 81. 64% .,
GSTs 2R3 BRI = A BbE ) ) — R E R R | fig
XTAMNEAT P B i B, R AP A S 2 E AR, 2 5
WESFHfEL R — W (0.3125 ~
20 mg + L") MORESEIENT SR AUk 3 44 L GSTs A
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MHIVER  fE—E R L RRIR T GSTs MR hE
B EARF WA K, AChE J& 7558 W/E I 4 3= 32
bR, Hal L #0i AChE 35 P 5 20 2 WE AR A% ( ACh)
ANBE Y fige 1T HE BULE 28 o [R) BiL, B R — R A AR
™ FEAEMRT SR RE MR ACKE T VA VR,
E/E A 35,20 mg - L' 35 58 8040 ) R AL Ky
27. 11% , FeWIBETEI% (19 AChE %5 JE MURFURK . X
BERf R 2E R W, fi# 75§ CarE  GSTs fil AChE &5
T HEAEMNT SRR R BRI . Rz, R B
HCEFRHLHIAT ST T T RELRIA B b — T 5 2% 1T
BT, 0 A% ORI 3 A R R A AR By
FHLH, X T A FEOEAN AR R R A
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