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WE . st & 35 2 (Liposcelis bostrychophila Badonnel) DDVP 4. 4% & (RDDVP) #= PH, 44 & & (RPH, ) T BLJ2 sk Bs 85
(AChE) ¢4 A b F WA RATT TR, WRAAEELH A RDDVP & 44 RPH, R ANB AT Q) 245 THE
& A(P<0.05), 2 A MR ARELAEEZFEF LR (P<0.05), RDDVP #o RPH, &k % 8 AChE & /) forb & A #8902
HTFHASE LL£F BRI TEEARF(P<0.05), RDDVP AW K, 8 M AL E 2 EF4H(P<0.05), A& 4
AR 1.33 45 HUBEAATROTN, 5ASY ERENREFRK, % RPH, 2 A2 F E4, AV, A,RDDVP
RAR T, M RPH, H# B2 HFBAK(P<0.05), MAZRAA2ARGBEANALERAFRNE, LRUAB RS
AChE £ &0 () A L TA —E oK.

X @ 7% & 45 & (Liposcelis bostrychophila) ; Ftd ; TELAZ MBS 8% ; 7& s KK F #
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COMPARISONS OF ACETYLCHOLINESTERASE IN THE RESISTANT AND
SUSCEPTIBLE STRAINS OF LIPOSCELIS BOSTRYCHOPHILA BADONNEL

. TAO Hui - ying, WANG Jin - jun" , DING Wei, ZHAO Shuang
( College of Plant Protection, Southwest Agricultural University, Chongging 400716, China)

Abstract: The biochemical characteristics of acetylcholinesterase ( AChE) in the resistant and susceptible strains of Liposcelis bostrychophi-
la were investigated. The contents of zymoprotein of the DDVP - and PH, - resistant strains (RDDVP and RPH, ) were significantly high-
er than those of their susceptible counterparts (P <0.05) and significant difference was also observed between RDDVP and RPH,. The
activity and specific activity of AChE in RDDVP and RPH; were obviously reduced as compared with their susceptible counterparts ( P <
0.05). The apparent Michaelis — Menten constant (K, ) of the RDDVP strain was 1.33 fold that of the susceptible strain, indicating that

) did not
change significantly in RDDVP, but did change significantly in RPH,. It is thus postulated that target resistance exists in both resistant

AChE might have changed in quality. AChE K, of RPH;, however, showed no significant change. Maximum velocity (V'

max

strains studied and the formation of resistance may be correlated with the quantity and/or quality of AChE.
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AXBEEIEEEEY , BN FE R T R S
HAEE T, Boh, AU AR R BRI
gt
Z BERE S G i ( AChE) &4 Y18l & 3k Y R S
KRBT WEERRE, A RRVIA PLBE AT R

B MU g 4 B BRI PE LB EL ACKE A 3 2
HIAHIFER'S | TS T HEBIHES R ACKE A ¥{L¥:
REPEMBE AR E A TR RIE . PR, FAILARE
FAE (L. bosrychophila) 1 714 I, B A R G 3T
DDVP #1 PH, Btk il & FEUR i R #9 AChE JAT L
¥, EUANIBEHEXT DDVP # PH; PLEME SR &
5 AChE R AR, XX T B E E B B b2 )
AR AR HLIE, 5T 1 B A LB AR AL A LR
BB Z IR A 3 B AU ), DA R /e SR b
HTERLE G ER DU R R AT T R E
HAAHERZEE L

1 #BEAE

1.1 AR

UL FR(S) 11990 4R B PU A0l K27 B B
HEERAETH R EEBRA S, FHRETESR
T HE7 Mk, EEWE27 £0.5C,75% ~
80% RH AT 08 ANE: Ll 25 | o) S i T Lh &
b EERAELEYR (10 ¢ 1 1) R-a W A
BHRFRE TR 2k R o

BMERPUE S R (RDDVP & R) W35 7k
LB 1S d EECR IER R R A R, R
BRHIFET R AR 70% 7o 4, FE40 45 3R, Fr a8
i RYEMPIEEENG R

BHEESUEM R (RPH; S &) (WIFR TRk,
BifR 15 d FI—E B PH, AL 1R, REF
AHITET R AE 70% Ao 47, 343 45 3K, ir A8 1Y
s RAVE PR E R B

AP E A IEPRIE LAPMESS 2 ~5 d MK
BRI,
1.2 EEHKAGTIMIE
1.2.1  f44X25 #) 80% FHE ( Dichlorvos , DDVP)
FLil (WL W R 5 R A IR A ) 56% Bk 4n
(ALP) R #I QIR B 74 T) A7) .
1.2.2 25 ZOHT =M. G —250 ( Coomassie
brilliant blue G -250) ( F b FIXFAE)  ERE
. Eserine ) ( Sigma 42 &]) ;4 il i 2 & (2 Albumin
(L BREDEARAR) SRR L B AR
(ATChI) (Fluka 24 ®]) ;5,57 — Zf BURN 3E 75 H A

(DTNB) ( Fluka &) ; LA L7 K40 Bt
1.2.3 &M E UV -8500 B4 43 LBt
( Bl KERA A RAR W) -
1.3 £AlE

Sr I PRBUE RSB AR 20 kTN BRL &
LA 160 HE e ME & 5,6 1| S8URG R
EYHE S REB A —T 8y 500 mL )7 O A,
5+5IF DDVP #1 PH, EZ AP 24 h 5T, B
REMTHE 24 h FREEL B TER TR &L
AR IEFET- R, FIREREXT B, B4 EE 3 K,
KRR L&D 5 DPS AR RS, LR ik
HH LCyo
1.4 HBEZEASENNE
1.4.1 Be&eyH & BRI RS AR 600 sk, n A
1.5 mL,0.1 M pH 8.0 9y PBS( & 1% Triton ) 5J3 , 5]
KA LS mL 0%, & 30 min J5T 4C,
20 000 g B0 60 min, B b iEW A,
1.4.2 EQRirad&e4# 4 B8 Bradford” %
THFZ gk G -250 ¥, RIESE (0, 20, 40, 60, 80,
100 pg) W4 MHEHEEHS50.01% ESHEHK G -
250 7E 25%C 48 F 2,5 min Y 7E 595 nm F i X
ODf{t, SRIF U4 M HEE S & (png) IR,
OD {8 AR T EbR e 2R
1.43 A FPIAKRABREGSTMNE BE
Bradford *' % Dy S5 1% G - 250 wLHEAT 52, AR HR
HERZR HE ST A AR EA RS E(pg Pro/
insect) ,
1.5 AChE FH#RAXKEHWNE
1.5.1 & #& MEsl&irdiE1.4.1,
1.5.2 #Ma & 288 Ellman " 530 Lisk i,
HEHAC LBERBEE ( ATChD) fE IS ), & AChE /K fi#
J5 HE AR 288, 5 8 (5.77] DTNB 4 i # (0.4
JE, AT i SRR IR R BT, 7E 412 nm ZbUH OD (A,
3Hi1+8 AChE G 1 (nmol - min™' + mg pro™')
1.5.3 AChE A K EHE K oV G690 E K
TR 2.4 mL, KM 4 0.06,0. 12,0. 24,
0.48.0.6,1.5 mmol/L, FE28C &M T T 412 nm 4&
B A} 5485 500 s,

2 HRESH

2.1 £YPNELR
BE T EUAN A G B X DDVP Fi PH, Y SR M4
WM ESS RN | ik
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%1 R EL T RA X HTERENE, &
X, xR EKT, AR TLUEY, EEHR
%t 2 R HR LB UER , (B DDVP Zb 3 S8R, B
RS R LCo fE NS Wim &, 2 Mtk i R HSE TR
#h 0,5 —E5 R R, Gad— 2 i A — 2 25 R /Y
gb3E, AT AR 75 95 45 45 &L Xt DDVP A PH, BYHC I i
7, BRPIHERECEA AR BT &AL 7RI
X ULH , 7E DDVP A1 PH, MR BT, g5 45 8l

KR X 2 R 2 s A B R 254 aX
PO B R A AT RE -5 12 R A P A — S AR A UTRI R
A RETUIE B B A IR R A SR L TEIRSTK
T RS FESHERRA R, AR
fhARRT, TR SRRARBE BE L AR, ARHT AT BAR BEAT
2SR A IR IR P S EAUSA Vi A0 L R A SR R i
A EXFERT , &6 SREA X R, X 2=
S BB B B T A — 6 A A A

%k 1 WEEPHE DDVP 1 PH, R RAEHER

Table 1  Resuits of the selection with DDVP, PH,, by L. bostrychophila

. % I FlELk 1Cy brtkta s g BLPE MRS
W AR : o T M50 : D . d

Strai Toxic regression line 1 Resistance 1agnostic dose Frequency of

tramn LC - p line /(ug-L70) factor( RF) ICo/ (g -L°") resistant individual

S DDVP 9.0040 +6.8223 x 0.02589 £0.0050 - - -~ - -
R DDVP 1.8210 +7.5298 x 0.26435 £0. 0466 10.2105 0.05677 100

S PH, -9.8270 +11.3207 « 10.2022 +0.1121 - = - - - -

R PH, -22.6209 +14.0655 x 45.9941 £0.4155 4.5083 16.3753 100

F S HURMBE R EF S A, S:susceptible strain; R: selected strain: RF: resistance factor; LCs; the exposure concentration to achieve 50% mor-

tality; LCg the exposure concentration to achieve 99% mortality.

2.2 EBEZFAMIE

A4 I E B H PR A NS B AR
gt W .y =0.03084 +6. 442 x 1077 x(Hrp vy {3
OD B ,x REREAREE ng) o

R4 2 H PR vE 2 AT I B W ) OD B 115
HrES B EBUR ARPIE M RAVBREEASE. S
RNE2, BHEPESAHENRENBREOSE
BESTHERNFE(P <0.05), i RPH, i R E
&, 6.2274 £0. 0024 pgPro/insect, & R & & 1Y
1.2 £%.
2.3 mEianitRAMPERSER AChE &
2.3.1 AChE i A ehresk P adizatin &
AEURGH FR AChE (& JTlE 45 R an3k 3 iR, RD-
DVP # RPH; AChE )75 J1 FIEL T J7 LU R AR B
ERERT (P <0.05) 1 2 MUHM R 2 HTLHE
Mz, RPZBIHBEEMER R P RE —E
MIFER
2.3.2 AChEK_ {iifeV__{fi#hikix MFE4aH,
S5 mEML, 45 BE RPH, W R K, BREBFE

Bk, KA R A K EROSRE, 1 RDDVP i &
AChE () K, R EFHF (P <0.05) R R
133 15 UlPARE A A 1 BRAE X A £ ML AHAR Y 2%
fE ) B EREK. RDDVP 8 V,, Bl THUSM &R H
BAHRFEESR, M RPH, 89V, 0 F TR R,
RDDVP 1 RPH, Z A V, JCREXER

2 BERHEANHRENGFEREHEREASR
Table 2

The content of protein of the resistant and the susceptible

strains of L. bostrychophila

R HUSS R S R e

Strai AR PLPE AR
Strain RDDVP RPH,

oD 0.4835 « 0.5021 + 0.5717 =

39 0.0033 a 0.0030 b 0.0042 b

%ﬁ%iﬁ% 5.1972 « 5.4145 + 6.2274 ¢

0.0020 a 0.0017 b 0.0024 ¢

/pg Pro - insect ™'

T AEERRYN -4 NEE 2D BAR G EET L REE
T, PRI RRTE P <0.05 KFP EFEREER TR Note: 1) 3~
4 replicates ; 2) The different letters in the same column indicate significant

difference at P <0.05 level; the same below.

£3 BELANMRANHBE R ACGEFHRLRER
Table 3 The AChE activities in the resistant and the susceptible strains of L. bostrychophila

AChE i% /1 I i% /1 AChE activity and specific activity

Strain (G LA S ELiE S (LA
/(nmol - min "' « insect ~') Ratio /(nmol * min ' + mg pro~") Ratio
BREMERS 222.0155 £0.0020 a 1.00 42.7183 £1.6837 a 1.00
BB LS & RDDVP 199.3981 £0.0020 b 0.90 36.8267 £1.7790 b 0.86

BefLEPiTEsh & RPH, 208.6224 +0.0000 b

0.94 33.5007 £0.2149 b 0.78



http://www.cqvip.com

0000 http://iwww.cqvip.com|

154 WO K ¥ kA F F & (BEHFR 2005 44 H
F4BEEARMSENGER RO ACREA K MV,
Table 4 The K,, and V,, values of AChE of the resistant and the susceptible strains of L. bostrychophila
B R KIKHERK, RAE BRENEE V.. ke #
Strain /mmol - L~} Ratio /nmol + mg" « min~! Ratio
BERHRS 0.1759 £0.0108 a 1.00 148.9083 +4.1328 a 1.00
BBt & RDDVP 0.2383 +0.0161 b 1.33 161.7286 +4.0002 a 1.11
BLEPES & RPH, 0.2006 +0.0035 ab 1.14 132.4480 +4.2151 b 0.92
o P R A BURSE &R ACKE A U2 R INTETE , 8L
3 i

RDDVP # RPH, MRS (& B3 & TH8UR M
R(P<0.05), 2 MM RABWEAEEREER
(P<0.05) K+ RPH, MR E A S BES. X
B, 250 — eI e i 25 370 kb B S, v ¥ 5 LA P BB R
EARET BEDL, MXFELTRERBUZ BTy
FIBURERE T NER 1 HERFTUEN, &
DDVP i PH, AbBE S A 2 fh i s R A KB, 31
HRBERARK,(BR PH, LB S REBRER
HE A EL DDVP 4B G R B IRE O T LE
FA— HE 2 A MMERENERRT 58RE
FIR A 5, W] BB SRR A B IR A K.

AChE BREHAPI R RN EE LR E, AChE
TERM B AL BB 5 B Xt 2% B vl = A M HL i
FXo M ERBEBIM 2 MG, FRMEURS
% AChE % 1 tb %% 3, RDDVP & & Ml RPH, S &
AChE RIS WA B R THEMS R, AZRHBET
BEKF(P <0.05) 7 H RDDVP ZEM K, HBLE
ERBH(P<0.05) , S ZMBAELET BT, FEEH
Y LE & B E R, R EE U B ERARHT
P, M 3 fIE 4 fJLIE H,RPH, 51 & AChE K)iE
N EE MYV M ERSRHEFEK(P <
0.05) 7 K, (384 8 B &L, £0 RPH, &
AChE 5 EFEK T RES UM A %o

AT A5 R 20, 6t g ¥ B B L2t R
B5h 7 AChE B35 % 5 RDDVP §i & AChE Fs S5
H5RYINS AN EHFER, XTEEAEEUT S
AChE A 4b¥etE &4 B R . — 2 AChE FHHSB
(IR EEEREL TR, S AChE g A4
T P ACKE MM TSR S5 KYEM
BE N REAL; B FETE 2 # AChE ') ACHE 1 1
AChE 2,iX 2 7 AChE #rJRE SR MR XK. B
HEANTHRE A REEF AR EEA S0 FRE, Nl
R AESRE, B2 ARLBBRT BEBAED

XA EFHEIERRAFTH L5,

SE WK

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11)

RO, FE PEANBENF ] EaTR ¥
#H#,1995,(2) :215 - 222
EHEREE, BB, % AREBEETRMERS
RASMBFUEMRE)]. ARk XZFFMR, 1994,
16(1) .70 -74
T 5.FER BEE BASAHREARTERE
[J]. MEMHH,2001,30(4):3 -6
Nayak M K, Collins P J, Kopittke R A. Comparative re-
sidual toxicities of carbaryl, deltamethrin and permethrin as
structural treatments against three liposcelidid psocid spe-
cies ( Psocoptera;Liposcelididae) infesting stored commod-
ities[J]. J. Stored Prod. Res., 2002, 38. 247 — 258
T fk,Shaaye E, EHEF, %, PUAE 14 A5 03¢
EEFAMBIAEABIR)]. shEB5T,2002,23
(2):173 -176
BT, THE, BMEE, %5 R ERHER
RRREES I BE A MR BRI BIAE (D). 39S,
2004,25(4) ;321 - 326
T 4, EHFE BER BEASRMBEFEARR
[J]. Pk K¥EH4R,2001,23(4) 1304 - 306
FERR S, RS R R ALY S
(M]. dest: R AL, 1997
Bradford M M. A rapid and sensitive method for the quan-
tification of microgram quantities of protein utilizing the
principle of protein dye binding [J]. Anal. Biochem. ,
1976,72 ; 248 ~254
Ellman G L, Courtny K D, Andres U, et al. A new and
rapid colorimetric determination of acetylcholinesterase ac-
tivity[ J]. Biochem. Pharmacol. , 1961, (7). 88 -95
Fournier D, Mutero A. Modification of acetylcholinesterase
as a mechanism of resistance lo insecticides[ J]. Comp.

Biochem. Physiol. , 1994, 108c; 19 -31
(THZ 192 7)


http://www.cqvip.com

192 wHow oK k ok F

0000 http://iwww.cqvip.com|

#® CHABBRER 2005 4 4 A

SRR K IUAWITAZE A IR LA B SN IR AT
W ORRFRAENERFRFEREZM L, EX
FRAEGESE BRREEEME, KEFSHT
MRAEARRESKMA T FRATER BB LD K
B, B K2 Ha AT 9 W A A 5 398 o2 B A A 3, T
AR PE KFHRATEEN EBMMALER FEHX
TIRBHERERAN, IRMAEVRTRES RSB
RITEFEFETRRR , R ORItk B A
R4 1A S Bz DX SR B SE PR O , (5 AT LS BR ZF FEAT B8
TER A PR B A X EL

W) R R MBI IR, TR AR
AR EEY M. AR, AT BRI IR AN
ZFEHTI, “EER T KERNED ZRMH
BMEANKBGNERFME R, HtE SRR
P ERNENSNER K ERP MRS BATEE
HRAY R DR A BT, X B AR
T REREHNMEDBEENREAS, LREMEY
SRR ITE EERRA S, AW YR+
HE DRSS RN E SRS S
FERRPIE AT T RER T B X - AT E R £
B, BMERE  ZAXEFHRAEDMKTE, &K
ZEHFELBETED 2 MR RLE, D BCRAE ST IA 4
AL BEECRFE R ZREMIEENE, £ 8
SRE—BAPEMFRITENGRES X, REHY
BEASRAUE MBI AT, B Fha xS
K. AFEV BN EF, HE XK A
AR K SHAR L IRE FRIMXR AT ELE
BT REE T RAST T E 2RISR R H A K 1

BE k.

(1] 345H ZReE LRFETELIAATEWRERNA
[1]. 1.4€,2001,(2):92 -96

(2] k4B ke, ERE, %5 ARESRAATHFHRFE
Ry Fh ZREYE( ], 14,2003, (1) .45 -47

(3] A#H#Z . BRH,EEXT #REAREPRIUKHHTFR
FIASTIRR ] ). SR LY BTIR,2001,23(1) ;1
-4

(4] T¥BE &%8.50E, 5 REAILTERXHEAL
BEH o FMITEES A1) LB 22T,
1999,12(5) :467 - 473

[5] ®OE®, T, e, 5 RESK LB R 25
RATEAEDSFTRITR[)]. B F R ,1994,34(6) .
449 -456

[6] ®ER, T¥WB.HAE,F FEADTEHRFIPREK
TP HR T EFATFEM AT Rl R4, 199430
(2):117 -123

[7] ®CER, E58. 805, %5 RENAS EREFKEK
TP FRZLFMFEQ A 1], B R,
1993 ,6(6) :621 —626

(8] HEM¥BrN LIEFAM LRI RT3
(M. Jb5T  Bhof i RiAE 1985

(9] AREKRBEUVR FUMAERZLETFMIM] AL R
26 kg2t 200143 - 65

[10] B B H4EDRFEREYEHEMEEILETWET
(1] B Et ARl K740 ( AR B2ERR) ,2003, 27(5) .
30 - 34

(11] 3k % TR, XiiEd STEm X A EREEE
BEHESAERTRT] AP A 44R,2003,27(4) :537
-544

(12] S RRAE. BEBEASY (M) L. dEL
H R, 1996.77 - 103

(EBEF 154 W)

[12] Mutero A, Pralavorio M, Bride ] M, et al. Resistance —
associated point mutations in insecticide - insensitive ace-
tylcholinesterase [ JJ. Proc. Natl. Acad. Sci. USA.
1994, 91: 5922 -5 926

[13] Malcolm C A, Bourguet D, Ascolillo A, et al. A sexed —
linked Ace gene, not linked to insensitive acetylcholinest-
erase — mediated insecticide resistance in Culex pipiens
[1]. Insect Mol. Biol. , 1998, (7). 1 -14

[14] Weill M, Fort P, Bertho.mieu A, et al. A novel acetyl-
cholinesterase gene in mosquitoes codes for the insecticide

target and is nonhomologous to the ace gene in Drosophila

[J]. Proc. Royal. Soc. London B,2002, 269. 2 007 -
2 016

[15] Weill M, Malcolm C, Chandres F, et al. The unique mu-
tation in ace — 1 giving high insecticide resistance in easily
detectable in mosquito vectors [ ] ]. Insect Mol. Biol. ,
2004, 13(1); 1 -7

[16] Nabeshima T, Kozaki T, Tomita T, et al. An amino acid
substitution on the secondacetylcholinesterase in the pir-
imicarb - resistant strains of the peach potato aphid, My-
zus persicae [ ] ]. Biochem. Biophys. Res. Commun. ,
2003, 307 15 -22



http://www.cqvip.com

