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BE FALzHARAMERICRERMR T FRBEHNRAIEE R Drosophila
melanogaster SR W Z - PARMMSEHE RSB (BIP)WE W, AR BEEEO0.49
x 10" %mol /L ) £ 3 5512 R 48 EJP, B@E?ﬁﬁﬁiﬁﬂﬂ*ﬂﬂﬁﬁﬁgﬁﬁféﬁﬁﬁﬁ, gk
HEEE (1.0x 10" mol /L)FEMMCHBH W, XE R PRGN RBIEMNETER
T REHER. MRTEHRNTERT B, PREBEMRAGEES NG, ™4 3#
BT BAT BESHER B ABHRERFEK EIP, K. HRERHER G 5 ABRAHENIE
SR St R SR MR A AR R LT Ak, X RS MR IR & st
FeRgh dMN AW N ER AR HEEM.

X@iE] Redd, TR, RESE, SARBRSRE, BRER

PABR AR AR A B A B HAE R R AE E A AN, (EARF 5 Fh 358 2
MR, PEITH. EHERBMEA. 1 HEBMI MEHKRAHEFEEER -BE N
HEMNRAR ', SRR —fH DDT AliERAZAREHERFAT S HIAED, #
BRRGFREEERNMRBEANEIREN -RELARTHNE. H—FHE, ATEH
st E R E R REGR, FRU LR R SRR SN AR, HMAESERK SN H
RPN EERRRSA RS W, Scott F 1 ¥ RHARAREHEMNERH
WAEEHERBYEY Periplenata americana PRWEER G B ABRAFMEERN. &
T LA gk R R 45 B AR R S5 BRIk & B R N SR 4 BN A M 2 AL ER S R &,

1 REHRSAZE
1.1 RHES5HMm
ARE A O E IR IE H RURR(CS )3 IS,

B2 © 90% FEBRHERIELG NILHFEHMARLE] 477 5 98% IRAIHERIR L ik
EFZRRRAAED. 75U Hrai vy B A H B 1072 mol /L B EFIK, {8 F B 75 LA
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SR A A R R O BT TR R B I 2 R T
1.2 HEBRRAZE

AGIAKZ M Jan % 14 AIXLHEE O WHEH#T. RBLHREHME — BHHN
BRERA R EAN BB ZHRIERE BHE TEH Leitz BHIRMER TR, B 5 H
WXt RMEV . VI RSN EEMEERN 0.4 ~ 0.8V, BERN 1 ~ 3ms K
BRI, 7 DASE AH R A5 B A ULA0 B P A B A AR i R i 8 — UL 40 P O D o 4
BRBAL(EIP, ), BB RB RS, MACIZRESICR B, ABAEER 26
~ 32T &M FH#1T.

Ruggh i A YEWE 7 : NaCl, 128.0mmol/L ; KCI, 2.0mmol/L; CaCl,
1.8 mmol/L ; MgCl, 14.0 mmol /L ; ## 35.5mmol/L ; pH7.1.

2 REER
2.1 MBEERHEEIP, KER

ERBY R L — VNARESIRATRE 30min /5, B &M EIP, 4 H
%, HREMNREHITHRBBEE, YA 1.49x 10~ mol /L FBEEESZG MBS, ]
FEAEFESEN EIP, R, M RSREESE R A Wi AR R A 0 A, F 2540 B 5 Smin B9F3y
EIREHF100 ~ 160K/ min, BEEN 22 ~ 26 mV (BRI : 1A—1). TEAHESS 35min
BN 60 ~ 110 K /min, WEEMZE 18~ 22mV (BMRI: 1A- 2), PR
J&, BEJP, BB KA 1th KL, EHmEptERR. DIRESEE 1.0 1078
mol/L HWAEEEAR, FEZAME2h N, LHEK EIP, £, S{UBE 1 ~ 21K
¥, LFEJE 5min F 35 min IARERHESE R HSHEML: 1B—1 f 1B- 2,

HEFF SRR AN AL, 75 FBESEEE 1.49 x 10" mol /L A#)5 5 min, FMA
1.0 x 10" * mol /L IREHEALHE 2 min J5, FRAEETAM EIP, A RBHUEBIF . B
A Smin 5, H#A EIP, K FX¥AKBIMER 30 ~ 80K /min, BEN T~ 10mV
(BRRI: 1C~1), BIB&AHEG 35min, EJP, FIRBHIAHE THZE 10 ~ 40 X /min,
RAAEBRERH, —RABKL ~ 6 M, BWEREZ 6~ TmV (BRI 1C-2).
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109 10.—’3 107 0'10‘—9 108 10‘-7
PREGERE (X1.49mol/L) RS EEE B (X1.0mol/L)

A1 ZRAFE HXTEIP, & Rk S8 {8 R 5 m
AN REAEEN E RB R, TIREAEEE N 1 x 10 *mol/L Bf, BEAAES 30 min B B %X EJP,
WA, B ARSI RRINE, MHMERERER 1.49x10"% mol /L &,
BA4#E 5 30 min H & EJP BM RN ETL
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EREEME 1.0x 10 * mol/L 4F)5 5min, FHIMA 1.49x 10~ mol/L B Bt 5B AL,
W7 2 ~ 3min J&, ATWBEIHEEHK EIP, B KBHE M, BKAL4MEE Smin, EJP, §
REBHHRE R 10 ~ 30 K /min, WBEH2 ~ 4mV (BRI 1ID-1). WE, BEBHA
RVEFT L, EREAER A LSS 10 ~ 20min Z 84 B @380, B wEiiss
14 ~16mV, WEXTH, BIEKANAR 35Smin, HABHS N 40 ~ 80 1K /min, 18
XS~ 10mV (BRI: 1D-2). & 15T LR REWRE 5 B35 R S35 B A it Ab
HREA30min J5HT5 IR EIP, A R B RIEEAETAMNER. BERFTUER: YHBRS
Fevk RS, MRAHEREARLE, ¥4 EIP, FHIBBHEAS,; HR, YREHEEK
BESR R T PP RS RRVR E AR, I EJP, P IR S T S,

2.2 MBFEMEIP HNOEA

FI B35 EE 1.49 x 10~° mol /L AbBR R4 M E — NIRECEARA, B—FER¥E
EA#XEIP, EEGEM, BRIPH2A-1F2A-2 875 1.49x 10 * mol /LK E
A3 5 5min. 35min MEE G A, BNX 5 R0 F 2 5 B35 s X w245 S Bt
K, MRESEE 1.0 10 *mol /L 438, MAEXR EIP, BEE G R, EXHBE
SrHMTR R (BT 2B—1,2B~2), MMBEREKSNANERE EIP. EEFAK
MERERSHAMEEIP AL, M BESEE (1.49 x 107* mol /L )4 ¥ 5 5 min HMA
1.0x10" # mol/L FRtZEEALTE, NERSALES Smin, FEEATWABE 1 ~ 2KiFBX
EJP B (B 1: 2D—1), MBIBKA4EE 35min, WiFEXR EJP, RHEFLiL 5 ~ 8
A, HIBHTREEE (BARI: 2D-2),

M EEIRBREEATUESL . FRSGERAERRL s M E, E51E EJP, M¥srs:
EBRAREEER G AN, BaBRER ] REHRAOSEERRE TRESELHESE,
xf%%%ﬁ%ﬁ#&wm%m&!ﬂmﬂ RIGHE A AR IE. MPMEERBEKANH

, BEJP, BRBBMELERERMYEA N ] AL BESERAMIELXR. BEA
v.ez;azz EJP, &AM, MRBEAMEREM, WEBR/DMEE KK, MKE4LE b H
BB AR F AR AR BN A/MNEET EJIP, ARBHAES 7 &I %
G HIRE, REXFAGYRESN X EIP, BEEER B R/ER BT, Pithdy
BRIk & BRI S T MG & B THEAE A M.

3 3 it

BHSNE AN ERERBRPRMENBRPHETAAERENEKR IV, &5 TIHE
B ERT EIP, MINAER SRR EEHEFRE 3K, XA Briggs % (41 3F H
fir T RIBEHI ARG R, MRBHEN ZR TS HEMNIEL R RHHE
BRI T RSB R RARE ", MR R RBRK AN A, MEEHEEEEH
HAEA. Scott 2 1211981 F kiR tH AA BB NIBHEBXMWEL G A RE “ WM~ 4%
M, NN G, SEEREN 1 B BAE A8 R N RIE. 420 TS
REHE-HAUED . WEHEPREERERNEARHANES SR BOSRRE « HH”
YER; TP BB R F AR A BARES EIP, MARBMMES G At BA « &7
fEmEEAEN. HERFEE RN LER, FEA/NMNGETRYHmERE. Hit, oL
AT R B AR A N RGBS R R AR SR, XATFRIFMHY
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IS ARG TEER S, H—H, EHEERANPFEN KR H X
MM RAIEEEEER ). Bilt, ANEHBRES TEREEZRERETEW
BN E T IR B ) R T AT, B RS R AN TR AR S BRI 1 R BT 5 A A 6 3 T 2 T A
R REM _AEMBMEIEHE—F, LTILEZPRL B0, AEFEE
AP REAR.

8 * X K

1 Gammon D W, Brown M A, Casida. J E.Two classes of pyrethroid action in the cockroach. Pestic.
Biochem. & Physiol . 1981 . 15: 181 ~ 191

2 Amichet M er al. Target modification as a molecular mechanism of pyrethroid resistance in Drosophila
melanogaster. ibid » 1992, 44(3):183 ~ 190

3 Scott J G, Matsumura F. Evidence for two types of toxic actions of pyrethroids on susceptible and DDT
resistant German cookroaches hid. 1983, 19: 141 ~ 150

4 Jan L Y, Jan Y N. L—Glutamate as an toxitatory transmiter at the Drosophila larval neuromusoular junc -
tion. J. Physiol. 1976, 262: 215 ~ 236

5 XKW, BRFR. BARWE - NIARMBERE — XEtEAH(EIP, I L-#EMRAM5F. L Bads
HEERE . IR BHEEHREL, 1990, 38 ~ 45
Briggs G G et al. Structural aspects of the knockdown of pyrethroids. Pestic. Sci. 1974, 5: 643

7 Adams M E, Miller T A.Neural and behavioral correlates of pyrethroid and DDT —type posioning in
the housefly, Musca domestica L . Pestic. Biochem . & Physiol . 1980, 13: 137 ~ 145

8 Lund A E, Narahashi T. Kinetics of sodium channel modification as the basis for the variation in the
nerve membrane effects of pyrethroids and DDT analogs ibid 1983, 20: 203 ~ 216

9 Soderlund D M et al. Neurotoxic actions of pyrethroid insecticides.Ann . Rev. of Entomol . 1989, 34:
77 ~ 96



1 NBEEE . PRHEMRESEEER MG RN E RGN TR R 5

ELECTROPHYSIOLOGICAL JOINT ACTION OF METHOTHRIN
AND DELTAMETHRIN ON THE PERIPHERAL NERVOUS
SYSTEM OF DROSOPHILA LARVAE

Liu Xianjin Du Zhengwen
(Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences Nanjing 210014)

Wang Yinchang You Ziping
(Department of Plant Protection, Nanjing Agricultural University Nanjing 210095)

Zhao Yong
(Department of Biology . Nankai University Tianjing 300071)

Abstract Electrophysiological effects of methothrin and deltamethrin on the
excitatory junction potentials (EJP ) of the Drosophila larval neuromuscular junc-
tion were recorded by using an intracellular microelectrode. Methothrin (1. 49 x
10"®*mol /L) caused high frequency spontaneous EJP spikes and repetitive
discharges, while deltamethrin (1.0 x 107®*mol/L ) did not. This study revealed that
methothrin could produce hyperexcitation (Type I action) in the peripheral nerv-
ous system of the Drosophila larvae, but deltamethrin did not (Type II action).
Combined application of methothrin and deltamethrin resulted in a composite
action type, which showed both Type I and Type II action on spontaneous or
stimulated EJP, . The frequency and duration of repetitive discharges or sponta-
neous spikes in the combined treatment were changed according to the proportions
of methothrin and deltamethrin. This suggests that there may be a noncompetitive
interaction between methothrin and deltamethrin during their joint action on the
peripheral nervous system of the Drosophila larvae .

Key words Drosophila larva, methothrin, deltamethrin, peripheral nervous system,
joint action
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B 1A—1: HEE4EE (1.49x 10 * mol/L )AL #)E 5 min A RHEIP, . 1A—2 HAFS 35 min

B 1B—1: REEEE (1.0x10 8 mol /L )4 5Smin /5 ERIBEFAAE (1.0x 10™% mol /L)BEAN 5 min
JG EIPs HRERMK. 1B-2 AN 35 min &

BIRE 1C—1: FREZAE (1.49x 10" mol /L) 4B 5 min /& B FRFEEE (1.0 10”8 mol/L KA A 5 min
EJPs ARKM. 1C-2 ¥EAEN A 35 min/5

B ID-1: BHEE (1.0x10 *mol /L)LHE/5 5Smin HHMH MR (1.49% 10  mol /L) BEE N A5
5min EJP; BREM. 1D-2 NEKERN G35 min

BIRR2A—1: HBEARE (1.49 x 10”8 mol /L )AL /5 S min BRY EIP, EEFEK . 2A—2 WALEE 35 min

B 2B—1: BURAEE (1.0 x 10 ¥ mol /L YAbBES 5 min &M EIP, REEF . 2B -2 NALHE 35 min

BMR 2C—1: FPEREREE (1.49x 1078 mol/L )AL HJS S min BHRIREEHE (1.0 x 102 mol/L)EE A I i &1
EIP; BEH G R BHEE. 2C-2 ABKANAHJE 35 min

BN 2D — 1: IR (1.0 x 10~ ¥ mol/L 4SS 5 min TR B REZRE (1.49 x 10”8 mol/L AR AIJE 5 min 5
EHEIP, B 1 ~ 2 KEREEBHEE. 2D-2 MBEANAJE 35 min
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