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Change in Esterase Activity and Content During the
Selection of Resistance to Alphamethrin in Myzus persicae

SHUAI Xia, WANG Jin-jun”*

( College of Plant Protection , Southwest Agricultural University, Chongqing 400716, China)

Abstract: The resistance of alphamethrin in Myzus persicae (green peach aphid) was selected in laboratory. The re-
sistance development was monitored through the bioassay and the 96-well microplate reader for measuring change of es- 1
terase (Est). The results showed that the resistance level gradually rose with the increase of selection time. After three |
generations, the resistance of green peach aphid was 13-fold. While ten generations later, the resistance amounted to l
49.86-fold. It suggested that green peach aphid developed obvious resistance to alphamethrin. As resistance developed,
enzyme protein content increased significantly from 35.8632 to 66.2990 pg/mL with Est activity varying from 33.6760 to
171.0052 pmol/ (mL-min). Comparing the frequency distribution of enzyme protein content and activity, we found that
more and more individuals possessed higher content and activity. And there is a significant correlation between LDsy and
enzyme protein content, Est activity respectively. The results showed that the Est played an important role in resistance
development of green peach aphid to alphamethrin.

Key words: Myzus persicae ; Alphamethrin; Resistance; Esterase; Microplate reader

BE¥F Myzus persicae (Sulzer) J&— Fith A4
o, HiRE. EE. 24Em5. gk, B

RAEM; AR, EFEY ERREKRE, X
BRI ARG S BARK, EF 31 MERKHREH

HERBREFEF FIMEABEHRER (Lin et al,
1999), HTHFRAGMKEEMH, BREBXHFERX.
BB RS PT 5 e R IR, BEFS B
ARERLEMEM. YFHRME, T RKBITAR

W ES: 2004 -08-27; B2 H: 2004-12-07

g TH AN, 20 R 69 MARF (Ge-
oghiou, 1981), MM ERBHEIRBEHENERR
ik, RARM. RESHRE, BRERNEH
AHA, BERWHREZHET A S TR =it

EE&TWH: BRERBERS (30170617); BRAFESMES (71022); EETETHIFHURHME
* WMIEH (Corresponding author), EHE (1970-), B, W+, 4, IZENFEUAFESRERMNI. Te: 023 - 68251795

(805), E-mail: jjwang7008 @yahoo. com


http://www.cqvip.com

102 )

pooo http://www.cqvip.éoml

263

(Moores, 1982),

MEERRANNEEMERZ —, HIEHK
B EHZRRAMTHE X (Kao et al, 1985), BkiF
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BEREIE I A % (Chen & Luo, 1994), HMAE
22 B HH A7 o R T R A A A S W i B N BT
251 (Gao et al, 1998), 7Kl B B TE M A 5 &
R, HERERIRRERA . R, TilE
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FEMOIEEE RS, FREEEESTIRAR
BRAMXKEY, SHABRMELENEESE
BIEHELRIRES R, SEREERDENEN
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B, RPN, SRR RN R RERL
BiSRYE

1 HRE5EAR*®

1.1 #iidRHR

M EUBAEE. T 200349 AR BERTAL
XX, WEENEMEY M EREFER,
WREMR: BE (25:1)C, XBEEAHBL:D=16
:8 h, HXHEE 70% ~ 80%,

HXTHIEREE: ¥ 4.5 BB AR EBEAML
ARFEFPHE 70% ~ 80% HIFE (£9 0.0216 mmol/L)
AtFfE, AFRMESE RSB TH5RE M
SHEUEMBENY ML, DZRIEENE X ARk
HE. BZj24h 5, BEEHLEBIAGY MY
E, B 1~2d GEBEZARL, FR—AY
BEZFANRE BB RSB B — K2, FZs
TG, NRIE 70% ~ 80% ML £EE 7, & 4R
HA%RE. 22BEEHNRERERR. BF
RAFoFRR; GRBEEE 1. 2. o R, 55
PAFy\ Fay oF, FR0
1.2 EERXAZE

92.9% R AHEEEE (alphamethrin) JFZh (¥
THL) ATAEYNEZR; 4.5% AR
(alphamethrin) LM (IH#HRAETEAERAH)
ATHRE, HMERANE: « - 28 (FEHEZH
EEHERANAT) . 288 - o - 2508 (o-NA, FFHE
EEEHARAN). BB (Fos%, b
BALERFAFE) . TR (SDS, ¥4

THEYERAT). HELHRIE G-250 (Fluka 27
Al). BRI (Microplate reader) B HiF| TECAN
AHEE
1.3 £#MAE

28 Han & Wang (1994) B7 ¥, £ 92.9%
KRN SR GEANMERR S MRESE, AR
B A& R EZM 0.034 uL ST R
&, S wELE 0%, EE 3K, HABME
AR, AbFESE MM ISR ENET 25 CF, 5
h G T Sk E, F/NEBELRZRUEK, BB AR
EE RIS MERE BT, X RIET-
FE10%UN, SL4BEFET-FRA Abbonw AXKIE,
RERIEXFE R EFRT- RO LRME, BEEN
RISA# (LD-p) FHitBHILFE (LDs).
1.4 EEEREMRE

Z B Abdel-Aal et al (1992) HHE:, HIEH
Bt L THAMY, H 0.5 mL BiRZE W&
(0.02 mol/L, pH 7.0) KBS, AKWTF 4 C.
10 000 r/min FES.0> 10 min, FISWIENEEIR, B
100 pL 0.3 mmol/L o-NA MBIEEARRFLH, RJFH
A5 pL B8, F 30 CTF AL 10 min, FEAIA 25
uL DBLS & (1%@E 2% B #: 5% SDS=2:5, V:
V) &1L o 10min /5F 600 nm T3 OD i, 7
ML LB ERE., FA4EEE 100 KLU
Lo
1.5 ZEARSBNZE

£ B8 Abdel-Aal et al (1990) B8, B 200
uL 0.0025% % D R 2 G-250 Y TR ALA,
BiA 50 uL B, F 25 CFR 10 min, 595
nm 248 OD ., A4 IMEEEAERHERLZ,

BRANRE | AE#HTEYNE. BIEEA
EHARMNE ., F SPSS 4iit 8k 42 ¥ 4 il 2
PERMERS P SEEENE QRS EMOMAES,

2 GREGW

2.1 HEBERBERRNETER

P ER A NE LRI 1. R 3
KRBT E 13 65, HHME =4 THE K
itk BEEEFREEM, FEERZEHNE, F,
~Fs Uit LA 218, FHE/AR LT 1.28 1%; Fs
~F o\t R RRE, /A LT6.86 %, &
HE Fy ~ Foft, FHER LT 10.86 15, it i
wE BT, LDp HATBHAREL/MIBE,
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PRI MEN R R, BERETHR

Mk, PLHEARECR I EE S

2.2 HMmRERNERSRNEERNEL
BEETIHERE RECE M, SRR ES S

BAMEEE LA (F2). Fo~ s RBBESS

BAM, BRALEEEZR; K~-FHARER

B Fo~FofCRIMIBXRIE, TEEEH. Fo~Fs

RUFEEEELPEEREK, RAEREE;
Fs 5 Fs RIAFEH KRS, TEEER; Fs~Fyp
EFAERMR, FREER

ZAXAH, BHEET RN LD SE S
BEOSRAMBEEIEEAXRZHSH% 0.933 HI
0.931, M w] W ASKE7E SRS X B A A M SRR L
R EFITERE T HEERER.

£1 NENENBERRNETSER

Tab. 1 Resistance selection of Myzus persicae to alphamethrin

EERHK RHSE . ﬁﬁﬁﬁﬁﬁ
NuTnber of LD-p equation LDs + SE (ug/insect) R X Relative resistance 7
generation selected factor ‘
Fo y =12.0585 + 1.6878x 0.00007 + 0.00001 0.9827 3.6186" 1.00 :
Fs y =10.6354 + 1.8540x 0.00091 £ 0.00014 0.9751 4.2391" 13.00
Fs y=8.6782+1.2422« 0.00109 + 0.00027 0.9926 0.989%" 15.57
Fs y=8.9518 + 1.4605% 0.00197 + 0.00039 0.9817  3.2480" 28.14 33
Fy y=8.1358 +1.2070x 0.00252 £ 0.00059 0.9943 0.7437* 36.00 z
Fio y =8.5871 +1.4597x 0.00349 + 0.00073 0.9953 0.8068 * 49.86 ;

Y EAERRERESENERRARE,
* 7 goodness-of-fit test showed there is no significant difference between theoretical and observed values.

F2 REEENMFEACEETIRIREANERFEMNTL
Tab. 2 Change of esterase activity and enzyme protein contents in Myzus persicae during the i
selection of resistance to alphamethrin "

BEHRE BEOSR MELSRI [ 3c e L. 34
Number of genera- Content of enzyme Ratio of enzyme Activity of esterase Ratio of este-
tion selected protein {pg/mL) protein content [ptmol/ (mL*min)] rase activity

Fo 35.8632 + 0.9484° 1.00 33.6760 + 1. 1646 1.00

Fy 39.0649 + 1,2031° 1.09 85,5783 +2.7921° 2.54

Fs 39.5816 + 1.0292* 1.10 123.8894 +2.8252° 3.68

Fg 46.3895 + 1.6202° 1.29 124.6811 +4.0702° 3.70

Fy 65.5525 +1.9137° 1.83 1608691 + 3.7938¢ 4.78

Fio 66.2990 + 1.7878° 1.85 171.0052 +3.9568° 5.08

FHRA—FIAH ERFRERHEZAZRBE (LSD ZHLE, P<0.05),

Data in the same column followed by different letters mean significant differenc (LSD multiple range test, P <0.05).

23 HMEERENERBREESSRNERE
R MEEES MR
PSSR P R E O X B AE T
MERMELE 1 Il 2, GRER, HEMES
AN, MEBEES SR 0~ 50 pg/mL #
MEFE BB, HERRER (F) 1 85.84%
B3 Fiofl) 22.73% 5 & BLE 50 ~ 100 pg/mL., 100
~ 150 pg/mL B @M KB R B HH M, 425 B
13.70%38 %) 71.82% . 0.46%3EMF|5.45% , 1E

L TR 2E It A2 TP R RS VA AR R A AR AL S
EHE B MM, EHEFE 0~ 100 pmol/ (mL-
min) AR NMEBARZEHB L, HBRRGEN
98.63% B /> B Fioft) 5.41%, &ML 100 ~ 200
pmol/ (mL+min). 200 ~ 300 pmol/ (mL-min) [B]#
AR EEGEM, 45 H 1.37% ¥ 2
71.17% . 0 NP 23.43%, HBEEREN L
&, EZHBFMEmBRREEE D & & RS
PR B XA
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Fig. 1 Frequency distribution of individual enzyme protein content in Myzus persicae
during the selection of resistance to alphamethrin
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Fig. 2 Frenquency distribution of individual esterase activity in Myzus persicae
during the selection of resistance to alphamethrin
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