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Studies on the Mechanism of Resistance in Diazinon Resistant Hokota Strain of Houseflies.

II. In Vitro Degradation of Diazoxon.
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1974. (with English Summary 59)

8. $ME diazinon IEHE/M TATOERMOBIBICET 3HE 11 In vitro (Jo(#
5 diazoxon D5 HR  FEFfeR (HEASIREREMSEPE) 48, 12. 21 LVl

Diazoxon @ in vitro icisi} 5 53f% diazinon #EHiHEDEEHRA :r.n';r. LIE2 e NAIDM #
A= N OEBKTHEL . $HRO diazoxon FREFEOFEERR NAIDM RX b2,

IEHMOBMBE LT, REZEWMERIIVTVWAZEMBELLIRIZ 52,

Diazoxon A3fEEFHiC &

% diazoxon OffRERIE diethyl phosphate T, BEFOEM pH & 7.0 HEEREFE LI

Diazoxon 53Rz iz Cu*, Cu*t, Hg*

Hg*+, p-chloromercuribenzoic acid,
paraoxon, EPN oxide THF I ichs, SKF-525A CTixALIhiEd» 51z,

isopropyl
HHERA = N B

WD diazoxon £3#EAE% I phosphatase T, mixed functlon oxidase ¢}, glutathione trans-

ferase Py Wz LR INT:,

FIRFAAMAMFED diazinon [0, O-diethyl-O-(2-
isopropyl-4-methyl-6-pyrimidiriyl) phosphoro-
thioate) #EHivE 4 =,z (BAFE£MER) i£DOWT, Z
DL PO 2 W~ 2 128, diazinon @ in vitro
T3] B EM~I L T 5, diazinon DG
YE{LiyTH 2 diazoxon (O, O-diethyl O-(2-isopro-
pyl-4-methyl-6-pyrimidinyl phosphate) %3, M
A =N OUPNTIXT EA EERTINTHIZOD,
185%2¢kd NAIDM FZoRILOEERMA NIz (E
Bf, 1974), Z DXt diazoxon O¥EKH NAIDM
FA = =HEOFNTHS, HHEFRA =2, &
Wit diazoxon % ¥WEIL 2V O, —RIZEMNO
diazinon BHREDOE T & 245, & UT RS
ofyxick s b oEibbhic,

AUERTIE, $HEE NAIDM A0 diazoxon 43}
BELiimtk 2 gL, HdbVT, #HRO diazoxon
DR OWERITDNWT, EE LT *¥P-diazoxon %
THNTHe,

WHBKUAZE

A x/s¢x Diazinon HEY;PE D AR LEZNED
NAIDM F: 1 =8z % Ay, Fb#k 4~6 BoRdt %2
LR U1e, RRiaflikic X 5 diazinon D LDy
RZhZ14.03, 0.0643 ug/fly Tdh -1z,

$tet28H) P-diazoxon : The Radiochemical
Center (Amersham, Backinghamshire, England)
L YA LI, AFRORuiEEE 10mCi/mM T5
-7z, ¥P-diazoxon ik, GHEHEEMEGEE, B
IND BRCI STHEIN, KEROIRY2EL
A, LONRYEWMOERLICY, BEAENR, 1%
Na,CO, /KiA# & chloroform 2inx, X<{iEE 5L
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ToH ML, chloroform JM{%Hlb, chloroform %
LRESHTHREI MBI, ok dicUTHI:
32P-diazoxon % paper chromatography TI~7z
LB, FHMYORARTED 5Nigh -1z, n-propyl
paraoxon (0O, O-di-n-propyl O—p-nitrbphenyl
phosphate), EPN oxide (O-ethyl O-p-nitrophenyl
phenylphosphonate, ELF EPNO), O, O-diethyl
phosphate (LLF DEP), SKF-525A (2-dimethyl-
aminoethyl 2,2-diphenylvalerate) i3 IX050I%
TR L h B L, ,

i AChE {ERBKOAIE §HRE & U° NAIDM
B4z 8z, KU EFIAHUK (0.15M NaCl,
0.04M MgCly) ¢ homoéenizer 2RAVT, 140
VL, Bohiille ¥ — ¥ CoBUIz#, 500g
THEAMILLT, 20 ERfZBRIKE LTV,
T OFHRI 2.7 ml i FREIREED diazoxon TN
AKIEW0.3ml %InA, 27°C T 2B5R] incubate U,
ZORUIGH% 100°C T 1 53 sk, wWiL, Zok

C#$0.5ml ZEh, DD AChE PIHIE % Jitz,

AChE M, Bl AU I 4 =< HEE o P
% AChE ORI E UT, Warburg BUFIEC L »
TRWIz, AChE FEH:OWEEATH (EYF, 1974)0
TRIZEBDTH B,

2Pp-diazoxon () in vitro {ZHIFTB IR EE
¥ HHRB LY NAIDM RO 4 = = jiH%, 3
GhtokEs Uiz 0.25M & 85% &1 0.05M, pH 7.4
DY LEESHTE T, homogenizer % fLNTEHL,
#—€Tofith 500g TSAMEEEHLLT, ¥F47
OB D B3 BN, TOBNNE
10,000 g CIO43ILEILL T, 8 50l ERf% S 20
EREATS, E1z, BoNTTiEIZ Y 2 55 Y o TRERHK
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CEmE IS, e, 10,000 g CIORTELL, %
OB R L 5 8 Y L REMINBICEEL, chEe M, 2
EE Uiz, 25718 s ¥P-diazoxen % /DLt Triton
X-100%2 A 12 acetone IZIED L, ThB100{%0D%%
FKTIINL T 100 pg/ml @ KR Y, e
AL Ute, BEATGEED 052 2 0.9 ml o § #5HC
HD ¥P-diazoxon JKiA¥K 0.1 ml %inA, 27°C T
FERENY incubate Lic, @44y, BRI
BHIABNHE, BEAHEK0.8ml, FETTHXO.1ml, <B4
7 v F BN KB 0. Iml ORISHE % e,
IEnENY incubation #%, RIS %100°C ¢ 1 435
MUT, BERPREIVIC, BiL, RISBICERK
2ml, chloroform 3ml AT, X<{iEE 5 Lz
WU TR UL, K2 iAo Mick
L, #FSHRS v AT, GM-counter TIRgifE
R ME LT, BERBNOBFEME Conway Oyt
LT L,

2p.-diazoxon PO REE 2P-diazoxon DK
TRYESY RO : $rHFR M, 437t 25 ml & *P-dia-
zoxon JKIAEHK (100 pg/ml) 3ml % 27°C T 2057
incubate U, FISHDS, ROIWOD 2P-diazoxon %»
chloroform TCGHIHIUT:1%, I8 b ORIGH % 50°C ¢
M2ml KHERRL, Chic B e LT DEP
AT, 4 A%k column chromatography O
FELE Uls, 44238 column chromatography @
diazoxon 4} IREEF DR XY % Plapp and Casida
(1958)® DML T4+ %R column chromato-
graphy TEL. 100 ~200 £ & - D Dowex
1-X8 44 ZiklE50g 2HE 1.5cm Dy e < b
HRODT, ROGEUB 2T, ryIv =z MEIR
X hmHLIz,

(1) pH 2 Hifk 500 ml~pH 1 #iEH 500 ml

(2) pH 1 %% 200 ml~1 N H#i{Kf 200 m! -

(3) pH1DI kL7253 ¥ TKTHED

(4) pH 1%+ methanol (1:3) 200 ml

~1 N Hiff+methanol (1:3) 200 ml/

(5) 1N Hifkk+acetone (1:3) 200 ml ~ PHEHER+
#%R1/K+acetone (1:1:6) 200m/
(6) FUHHIER+ 7K +acetone (1:1:6) 200ml
TR 10ml 92200 L, % 23 &b 2ml 2]
b, BOHENGMERRGELU., EloAOMWE D Imil %
b, BHEERTHL I, Allen OFjIETY v %
iR UL,

L] R

Diazoxon % 4 xSz DRFHIE incubate L, i
AChE YEffOMEL T~z ((51%). Diazoxon &
$eHROBERIK L incubate 35 &, $t AChE {EF
BELULIHDUN, FixiE, 3.3x10-M @ diazoxon
&SRO % incubate 35 &, OFETIZA
=,z AChE 2100%FEd 55, 2Bz,
203 AChE fEfldzewkbhs,. ChitRULT,
NAIDM Fompike diazoxon % incubate Uiz
B4, 30 ACHE {EMo SR T bI»TH 1.

SR PGC & 5 diazoxon M3 AChE {EH®
WS, PRGREAIT L B diazoxon DAMITEERT 5
O R Hid» B 1zdiT, ¥P-diazoxon % T dia-
zoxon DV BW~Iz, 4=/ =D IBREBE ¥P-
diazoxon % incubate 3% &, JKIGYEDRGHERSE
6 h, oG UL diazoxon HIFERMIK
RE-THMMahTHUI oL Mbivs, AATER
MWHOUIR AL incubation OIFMIE ILFIL, F1oB8
Wik% 100°C T 143 [nA4 L THh 5 diazoxon &
incubate L7ay(hid, KintEo {UHIKIZ L A 10
L, ThbDL e b, FIMNIC X 5 diazoxon
DN EAMTITEbNT WS b DEHBA LN,
LT oRti% diazoxon SIMEREHKEIRRT LITT B,

$tMFAE NAIDM MRS FpIiCIsis 5 diazoxon
OReHMT AL, HERTIZ NAIDM ROy 2
{0 diazoxon %»43iEL, diazoxon 4 HAEEFDIEME
HHERTIX NAIDM Rk b3z e Bohics
o (fiz ).

Elimination of anti-AChE activity of diazoxon by the homogenates

Table 1.
of HOKOTA and NAIDM strain,
. AChE activity (%)
Strain E?;:lébzz}:?)n Diazoxon concentration (M)
10-° 3.3x10-*° 10-¢ 3.3%x10-8 10-7 3.3x10°7

NAIDM 0 84.5 22,7 0.0

NAIDM 2 98.4 80.0 0.0

HOKOTA 0 103.5 32,4 0.0

HOKOTA 2 100.0 103. 4 0.8
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Table 2. Degradation of 3%P-dizoxon by the
homogenates of HOKOTA and
NAIDM strain, .

Diazoxon degradation

Table 3. Degradation of 32P-diazoxon by 10,000 g
supernatant fraction (S; fraction) and
precipitate (M, fraction) from the
homogenates of HOKOTA and NAIDM

Incub?tipn) time (mpg/ml homogenates) strain.
min
HOKOTA NAIDM Diazoxon degradation
30 202 89’ (mg/mgN/60 min)
60 418 194 HOKOTA NAIDM
120 843(49%) 398(40%) Homogenate . 299 10.5
* Incubated with the homogenates boiled. M; fraction . 39.0 . 18.8
. ) S, fraction 16.8 9.0
M, 5}, S, 3E D diazoxon SMEEIEDIEME,
BERIHOARGRIMIYS D CHigd 5 &, diazoxon 73ff 60 v T
BEFEDOEYEII AR, NAIDM %A & §, mitochondria ® NAIDM

ST S M, ET, S 2EOW 2 Foi%R
Utz (85330, M, 3% @ diazoxon S}REEFIT X
% ¥P-diazoxon 4}f#®D time course 21 BUCR
vz,

FHR A = B M, S IiIC{FET 5 dia-
zoxon J}REFFICT & B ¥P-diazoxon DKIEVERGY
% 4 % %% column chromatography G [BEI4 5
L, WP1OHEMBE-oEY pH 2K ~pH 1 IR TIX
BRIk TTHEHIN, H120 5516 DB
TIRBOHEEL IR S ek o1z, #ER4 v x
M, iic X 5 ¥P-diazoxon D KEYE{RMTIZ,
DEP & @ cochromatography O#5f, DEP ¢ 5
TEMMEIh: (2K). ¥z NAIDM %M, 4

{(

O. HOKOTA

CPM "~ mgN
-
(—]

SN
=
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Fig. 1. Degradation rate of #P-diazoxon by M,
fractions of HOKOTA and NAIDM
strain.
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Fig. 2.
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of #¥P-diazoxon by M, fraction of HOKOTA strain. To the solution to be
chromatographed was added authentic diethyl phosphate.
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T, $HEBRS, D& D diazoxon 4} fRREHIC L 5
53Ry DEP Cdh o1, 2% bh diazoxon it dia-
zoxon Z3fREE FTk h RO L SITitans,

cmso\P 40 f”
, —_
CaH50 o A<

M, 53ii% pH @Y 3 Y o KRRNic a3 4,
ChRREINE LT, diazoxon JMEREH OIGtEIC K
129 pH ORI~ L 25, diazoxon SMRERHE
i2 pH 7.0MHE T b W ENERR T T LW 6 DiT
Tl

&4 % > D diazoxon AR OEBIEICRIZTY
P DNTIIAT R 2 5 4 RITR LTz, Cutr, Hgt
13 10-M T, Cu*, Hg*, Zn**|3 10-3M ¢ diazoxon

Czllso\ 0
P
Ca1507 “oH

Table 4. The effect of cation on the degradation
of diazoxon by M, fraction froin the
homogenate of HOKOTA strain.

Cation Concentration Diazoxon degradation
added M) (%)
None . - 100.0
Cat+ 10-3 110.6
Mgt+ 10-3 101.4
Fett 10-2 98.5
Fe*++ 10-3 113.2
Mn#++ 10-3 112.8
Cut 10-3 19.1
Cut 10-4 101.1
Cut+ 10-3 0.0
Cut+ 104 29.6
Nit++ 10-3 102.5
Cot+ 10-3 104.3
Al++y 10-3 104.2
Zn*+ 10-3 65. 4
Zn*+ 10-¢ 96.8
Bat+ 10-? 117.0
Hgt 10-3 46.9
Hgt 10-4 91.9
Hgt+ 10-3 2,2
Hgt+ 10-¢ 16.2
EDTA* 10-3 94.2

* Ethylenediaminetetraacetic acid

DRRBEEMYILI, Catt, Mg*t, Fe*t, Fett,
Mn++, Nitt, Co*+, Al*++ Batt(110-M CEIAIG
HCHE 2B R I o7z, L~ MO ethylenedi-
aminetetraacetic acid (E{'F EDTA) 13 diazoxon 43
BB RAT UL o1z, Eic, diazoxon SMRAEHE
OEEZENT &M A+ VIRFT A o 5Tt
HMaOFEYD diazoxon SAFEFANCT 2 RS
ST /R LTz, Rotenone, AntimycinA, KCN,
CH,ICOOH, CH,FCOONa, As;0;, phenylthiourea,

Table 5. The effect of ‘inhibitor on the degra-
dation of diazoxon by M, fraction from
the homogenate of HOKOTA strain.

s Diazoxon
Inhibitor Concen.tratlon degradation
(M) (%)
None 100
Rotenone 10-3 102
Antimycin A 10-3 96
KCN 10-3 98
CH;ICOOH 10-3 90
CH;FCOONa 10-3 103
As;0y 10-3 97 .
Phenylthiourea 10-3 106
SKF-525A 10-3 79
PCMB® 10-4 55
PCMB+GSH® 10-¢ 96
GSH 10-2 109
Paraoxon 10-¢ 88
10-° 104
Triphenyl phosphate 10-4 74
10-° 93
n-Propyl paraoxon 10-¢ 13
10-% 56
10-¢ 91
EPNO 10-¢ 0
10-° 26
10-¢ 79

(1) 2-diethylaminoethyl 2, 2-diphenylvalerate
(2) p-chloromercuribenzoate
(3) GSH concentration was 10-*M

SKF-525A i1 10-’M T diazoxon 4}MERES: OEtEic
mehanh o1z, PCMB i 10-‘M ¢ diazoxon
SR O 24501 T 508, T ORITHIRITE]
glutathione (LT GSH) %nA 3z ¢tk > THIGL
Utz. g diazoxon 4}ERE#:H5 SH BEiTH 5
TERAGMUTVWA, GSH 12 BEimtk2h Uish
—71z. Paraoxon, triphenyl phosphate {3 10-‘M G
BEALHTU 2D 518,
10-*M T 87%, 10~°M T44%fHHEUI:.
10-*M T100%, 10-°M CTAHE U1z,

% %

MR A= O IIIZE 5 diazoxon O 3§
AChE inittowsdehs, AHlmLE ek 5 diazoxon 0
T X B T LI OMRIBASV, Diazoxon (D43
TG UTHARAEL LT, RO3 20D OHEL
bha, ’

1. mixed function oxidase (LI mfo)
2. glutathione transferase

n-propyl paraoxon }3
EPNO ik

3. phosphatase
Yang 5 -(1971)® % diazinon #EHiPE®D Savannah
F# 4=/, microsome Tix, NADPH O #fZET
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iz, diazoxon % DEP {z43f#3 % mfo DOiGYEHsA
N ERHELTHWS, UhL, #HEHROD diazoxon
SHAEFEE microsome DR ENTVISWL M, H#liC
biEEdRL, ENHEINKIKRLIcE Y NADPH
ZMAIELTH, diazoxon »—FOBRETIFT S
R&, mfo OHEHTH 5 SKF-525A Tl sk
WM S mio TRWC LB S TH B, Lewis
and Sawicki (1971)% (3 diazinon Yk %R
SKA Z#4 =z D kK3, GSH 0FETIL,
diazoxon % desethyl diazoxon T 43f#3" 5. gluta-
thione transferase %3, %1z, Yang 5 (1971)® 11
R Savannah & @ Effic, GSH fF{ETIC dia-
zoxon % DEP & f§ 15 R T B ORBMIC I ET 5
glutathione transferase H fE{ET A Z & 2R LIC.

Ub L, SHHBRO diazoxon MM, EWf2EE

20 M, e  FFEL, GSH ZinA T b Z Diktk
MBERUZWZ &5, glutathione transferase T
LNz Lo THhS, HHR A =D dia-
zoxon 4MyiKei, mio T#, glutathione trans-
ferase ? 4724, %7z, phosphatase DHEFITH
% EPNO, n-propyl paraoxon THIHIN3Z &M
5, phosphatase THAHZEMIRIIHEBRB I,
Shishido and Fukami (1972)® {3 % X 2 O JJF B
mitochondria & microsome {Z diazoxon fN7K53fi#E
BEADIA{EL, T BEED Cart )k > THEELS
h, EDTA ik s THI% &, <o BEFHiGEoRE
pH 138.8TH AL E BRI, #HEHRATNZOD
diazoxon SMREGRE, HEOLE 1 AL TEEL
09, EEDTATCHIMINAC E 78, RilicH
LN S5 TWADT, X NFEO diazoxon fnks:
18 & RO diazoxon SMEREZHI 2 OYERLASH
ZhMsrbOEELLNI, _
Oppenoorth and Asperen (1961)% (X 4EY L #I
HEHIVE 4 = < x DEEIAS oxon BIFER Y FOHL
ACHE {Elizkbe s L #2RRL,  TOH AChE
YERIDWDS, HEHLHE 4 = =D B BHIRTEIET B
phosphatase i£- 34 DTad b, T phosphatase
RiHETOMARRI It L b, aliesterase X hZo7c
&3 2 mutant aliesterase JieFR U1z, CiucH
LT O'Brien (1966) i% 2 DOREMIA L LT Tz, 413
—i%, oxon MATE4Y L #iH phosphatase T L 5T
BRI NIcE T A NN, 2}, oxon
TS Y L HIDEHE 4 = S = OFFRINIT & 5 23R4t
8, HEHUMEA oxx EIESHYE 4 XD LDy D%
BT AR, Ax . F—0AIKBELT, Welling
5 (1971)® 3 3H £ D paraoxon 2 AT, HEY
U HUEHE 4 = N = OFEFEKIL paraoxon % DEP iz
433 % phosphatase PTEETHZ & 2 HIohiTL
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1z, #BARDEE S, diazoxon % DEP R43ET 2

phosphatase 3 EWMRICFEIET AL E M HISHICE

NizOT, O'Brien Of—ORMICIAENEZ 5N
1z, $HERA = S OFEMBIC L 5 diazoxon DR
fitid 418 mpg/ml BWEK/hr THH, NAIDM RT
1% 194 mpg/mil JEEB/Mr THB (2E). chid,
ZNZNA 30mpg/fly/hr, 15 mpug/fly/hr iTHHHL,
$eHIR & NAIDM RO 15 mpug/fly/hr DX
BRHS5NB, —F, diazinon % 1pg/fly OHKRET
R GRS A &, 6043#%ic, NAIDM RO

x13 100% knock down 3333, SEHFD Nt
FHERERALIVL, COBATOS = zEHO
diazoxon FH{RZ NAIDM & 8.77 mpg/fly, $H
R 0.20mug/fly TdH -1z (EFF, 1974V, D
NAIDM Ric41F % diazoxon 0D it D LEHS
NAIDM R A=~ =HIEDOFRETH 5. #HHRL

NAIDM i3t} 3 diazoxon FE{t>¥:8. 5Tmug/
fly 13, in vitro 3313 % diazoxon 4MIEEEHDITYE

DHKI 15 mpg/fly/hr THYITE, HERD 1 =3

= FRIT diazoxon 2RI WLV ORADIZITH
%. ziuckbh O'Brien O 2 DRI BT X 3,
ML HiT Oppenoorth and Asperen (D mutant
aliesterase JERIBYICHET 5 O'Brien OiHUI
—IGHELI.. UL, &R @O aliesterase
DILETFORMREZUITL Y oxon B Y o 240
i3 % phosphatase it »1z) &% CORFHZIE
B9 A HBAEILE, BIERES S, 71214,
Z OIS HOTIFNC IR 22 6150,

4 =3z diazinon HEHHEOHREE LTI, Hi
Btz X 31 mfo, glutathione transferase 2SR ¥ 72
BRERILTO B LOREDSH h, HEROHES,
LS OBSED ORI & U Tl T 20 fEE
REET 3V, KEERTIE phosphatase D—FllE
FA bh 3 diazoxon fREEED, $HFRO diazinon
IO D—2L LT, REBpieRizLTn
A emimahie,

BB AUHEO T2 D - IR LRI
BB LR R, RARASNIEE, ool
LRUEEY 2 CRIE 123 - 1T B LRV MR —
WL, BERBURTIS AR 2 i G L By
&

X [
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Summary

The degradation of diazoxon by homogenates of
diazinon-resistant Hokota strain and -susceptible

o 39 B-—II

NAIDM strain of houseflies was studied. The
homogenates of Hokota strain degraded more
diazoxon than those of NAIDM strain. It was
found that diazoxon was degraded to dicthyl
phosphate., The optimum pH for dizoxon degra-
dation was about 7.0. The rcaction was inhibited
by Cut, Cut*, Hg*, Hg** p-chloromercuriben-
zoic acid, isopropyl paraoxon and EPN oxide,
but not SKF-525A. It appears that the degra-
dation of diazoxon is not due to mixed function
oxidase and glutathione transferase, but to phos-
phatase. The higher rate of diazoxon degra-
dation by the phosphatase of resistant Hokota
strain is one of the most important mechanisms
of resistance.

Insecticide Resistance in Culex pipiens pallens Larvae of Amagasaki City.
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9. REBE7 h4 THHHORBAUERME 2ol (N PeifiEpremmsRas) 49, 1.

31 %M

197 1R e MR BT LY MR S U127 2 4 = b Ol 20T,  FHFEH O
IRAEL AR, FHOTWABHMGROCRIUEENBWw S ht, —%, vvzad FHIO LGy

MOXBRZIED v = ~ D ERHEM > T2,

SR (1968)V 12 1967 4E 8 AICHARR M SIRIBLI:
7 #1 4 = AYIDATROTMB Al DI C &
2HRAL, NAoo=—2 UTHELIL, Z0%, &
7 (1970)® iX 1969 SEiC, FROWELELRALEBH (5t
NURBRS T Y MR O T ki) »oifiviczo=
— B~ AER, S-naphthylacetate 2 /KA fET 5
WYEIKTbES, ESZYERREIC T RECRN T L,
X 5iT, TOXkEHL phenylacetate ° methyl-n-
butyrate @ X 572 HEH= A7 v % b IKDEST 2
LEREDTHELL,

MHIX I BT, 19714 8 AicA—kidd» b ot
AFL, BERHIes 2 28RN HT DD TR
L, 2, 3OHRAII:OTL T IRNTS
%,

AR ABICHIZS, Mxoflt2Bbb, KRS
RO % & b1 DISLPR AT 4 R
RIHZRE= G-, 2600, JERRMOFRgCH
RNzt RS O ML AR T 0 U TR DR
BETA,

BRB VA

1. #iHRH

WERCBERA U7 A= 5 Culex pipiens pallens
Coquillett @ =1 & = ~{%, 19714F 8 flCSRIUYEHT
By BXOTFAN X b, Ly 500 HEIRULLIZ S
DOThHH, EHHETHF LI 1 RBOKSToLHR
2HEALL:,

235, HHSSIUTDESZIERBEE LTI, 19624EEL
FEARRETHhOLNTR T 77 4 = h Rl
TR ELNE 25°C, [O{RiENE8s%, 14MEHINANIoti
WEAHTHZ LV, ShoMme UTIR I
FIRIEH, ARHUTIE 3 k2L A, FEBRDIcDIC
320 XBWffiE Ui,

2. SR
KBTI, FTEERIE LT diazinon,
fenitrothion, fenthion(Baytex), dichlorvos(DDVP),
malathion, Abate, 33XTF, Dowco-214, HFERE
HFIE LT r-BHC, ¥ur o4 FRRBHEAE LTI,
pyrethrins, allethrin, phthalthrin, resmethrin,
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