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18. バミドチオンおよびジメトエートの解蓉分解について 森川 修 ･諸膝田夫 (名古屋大学

出学部苦虫学教室,名古屋市)41.6.29受理

P32-バ ミドチオンおよびジメトニー トの invitroおよび invl'voにおける代謝を数種昆丸 植物お

よび岬乳動物をもちいてしらべた.

ワモンゴキプ')およびツマグ｡ヨコバイ成虫にJ:る′ヾ ミドチオンの lnvrvoにおける分解をしらべ

た縫取. ジメチル燐酸,脱メチル燐酸,燐酸および未知化合物の4樫の化合物が検出された. マウ

スの尿からも上記4程の代謝物が検出された. 一方, 稲築および1)ンゴ桑では脱メチル燐轍が検山

されなかったが,脱メチルバミドチオンが検出された.

バ ミドチオンおよびジメトニー トの分解にわよはす pHの彫蟹をしらべた結果,ラット肝臓まさい

紋にj:るバ ミドチオンおよびジメトエー ト分解の虫通pHは8.0付近にあり,昆虫まさい枚の場合は

7.0-7.4であることが明らかとなった.

各班昆虫によるバミドチオンおよびジメトエー トの分解見なしらべた結恥 ジメトエートの場合は

イエバエ成虫. ニカメイガ幼虫, およびモモアカアプラムシ雌虫のまさい紋よりもワモンゴキプ.)

堆成虫のまさい枚により強く分解され,バミドチオンの場合にはイエバェ成虫とワモンゴキプ.)堆城

虫との問に差がなかった.

ワモンゴキプ.)堆成虫より摘出した組純のまさい枚によるバミドチオンおよび ジメトエー トの分

解血をしらべた結果, 両薬剤とも脂肪休まさい牧により強 く分解され, 全消化管および筋肉まさい

紋で もわずかながら分解 されることが明らかになった.

1'nvt'Ll･0におけるバミドチオンおよびジメトエー トの分解物の同定&'f保 から,ラット肝臓まさい牧

による S-C統合の加水分解がみられ, この点が昆虫および植物のまさい紋とは只なっているものと

考えられる.

Themetabolism ofdimethoate,0,0-dimethyl

S-(N-methylcarbamoylmethyl)phosphorodithi･

°ate.whichisarelativelylow toxicinsecticide

againstmammals,hasbeenstudiedindetailin

insectsandplantsintlivo(SantiandGiacomelli.

1962;BulletaL.,1963;HacskayloandBull,1963)

and in mammals eitherin vJ-voorinvitro

(Dautermaneial.,1959;Chamberlain etaL.,

1961;Uchidaetat.,1964).

Vamidothion.0,0-dimethyS-(N-methylcarba･

moylethylthioethyl)phosphorothioate,isclosely

relatedwithdimethoateinchemicalstructure.

Itisinteresting to studythe metabolism of

vamidothion in plants,insectsand mammals,

justasdidindimethoate.

Materi818AttdMethods

Chemic818. P321Dimethoate,having specific

activityof3FLC/mg,and0,0-dimethylS-carboxy･

IPresentaddress:AgriculturalMaterialsResear･
chLaboratory,ToyoKoatsu Industries,Inc..
Nishikubo.Chigasaki.Kanagawa.
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methylphosphorodithioate,designatedascarboxy

derivative of dimethoate,Were provided by
SumitomoChemicalCo.Ltd.

P32-Vamidothion wasobtained from Rh6ne･

PoulencCo.throughthecourtesyofSbionogi&

Co.Ltd.TheradioactivityofP32-vamidothion

was0.6〃C/mg･

0,0-Dimethyl phosphorodithioic acid was

prepared from phosphorous pentasulfide &

methanol(HoegbergandCassiday,1951).0.0-

Dimethylphosphorothioic acid was prepared

by thechlorination of the phosphorodithioic

acidandthenthehydrolysisof0.0-dimethyl

thiophosphorylchlon'de(FletcheretaL.,1950).

0,0-Dimethylphosphatewasprepared bythe

chlorinationofdimethylpl10Sphiteandthenthe

bydrolysisofthedimethylphosphorylchloride

(Kosolapoff,1950).

0-MethylS-(N-methylcarbamoylmethyl)phos･

phorodithioate.designated as the des･methyl

derivativeofdimethoate,and 0-methylS-(N-

methylcarbamoylethylthioethyl)phosphorothio
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ate.designatedasthedes･methylderivativeof

vamidothion,Wereprepared by therefluxing

potassiumdirnethytdithiophosphateanddirnetho.

ateorvamidothioninacetone fortwo hours

(DautermanctGl.,1959).Vam王dothioncarboxyl

derivative,0,0-dimethylS<arboxyethylthioethyl

phosphorothioate.waspreparedbythefollowing

method;0.lmoloENaSCIT2CI72SNawassuspended

inchloroformandequlmOlarofrr-chloropropionic

acidwasaddeddropwiselyat40.C.Afterstirring

fortwohoursequimolarofdimethylphosphoryl

chloridewasaddedandkeptfortwohoursat

40.C.Afterfiltration.thefiltratewasneutralized

by thedropwiseadditionofdilutepotassium

hydroxide solution and thewaterlayerwas

concentratedtodryness.

0-Methylphosphatewaspreparedbyrefluxing

potassium dimethylphosphatewith equimolar

potassiumiodideinacetone(SpencerctaL.,1958).

Otherchemicalswerecommerciallyobtained.

tnvJ.POmetAboli8mOfYAmidothion.Adultmale

oftheAmericancockroach.PCn'D/Onetaamen'cana

L,andadultfemaleofthegreenriceleafhopper,

Ne♪hoteth'x ctnch'cc♪s UrmER,Were topically

appliedwiththepropyleneglycolsolutionofP32-

vamidothionofdosageof500and2ILgPerinsect,

respectively,andtheywerekeptat25oC.After

definiteperiods,theinsectswerehomogenized

with lmJofchloroform and lmJofwater,

chloroformlayerwasseparatedbycentrifugation,

andthewaterlayerwereextractedthreetimes

withchloroform.Chloroformlayersthusobtained

werecombined.TwomJofetbanolwasaddedto

aliquoteandthemi7(tureWaskeptovernightin

arefrigeratorat5oC.Then,theprecipitatewas

removed bycentrifugationandtheclearsuper･

natantwasconcentratedat45oCbymeansofa

vaccum rotaryevaporator.Analiquotofwater

solublematerialwaspaperchromatographed.

AnAdultmaleofmouse,strainNC-5,was

orallytreatedwith30mgofvamidothionandkept

inametaboliccage.Excretedurinewasco一lected

for24hours.Thecollectedurinewasextracted

withchloroform andwaterasmentionedabove.

Leafchopsofappleand ricewereplaced

on0.05,% watersolutionofP32lVamidothionat

25●C.After24hours.theywerehomogenized,

and then water extracts were prepared as

mentionedabove.

tnviLrometabolismOEyAmidotMonAnddime･

tt108te.AdultsoEmaleAmericancockroaches,

mixedsexesoEadulthouseElyies,4th to5th

insterslarvaeofricestemborer,CILilosub♪rcssatfs

W L̂fE..adultsoEapterousform ofgreenpeach

aphid.Myzus♪cT･Sl'caestTt.ZJiJt.andleavesoErjCe

andcabbagewerehomogenizedwiththeice･cold

bufferandcentrifugedat3,000r.p.m.forlOmin.

Thesupernatantwasusedastheenzymesolution.

TheliveroHemalerat,Wistarstrain,wasused

fortheenzymepreparationasmentionedabove.

P32-VamidothionandP321dimethoatewereused

aswatersolution.Thetypicalreactionmedium
wasasfollows:

l/15M Phosphatebuffer 2.OmJ

l.8×10-2M P3LVamidothionor

-dimethoate 0.5m7

10% Homogenate 0.5mJ

Thereactionmixturewasincubatedfortwo

hoursat37oC,then3mJofchloroformwasadded.

Bothchloroformandwaterlayersseparatedwere

chromatograpbedandthenchromatostripswere

submittedforradioassay.

ChromatogrAPhy.Themetaboliteswereiden･

tifiedordeterminedbytllepaperOrionexcliange

chromatography.Thewaterextractswereapplied

toToyoNo.51Afitterpaperanddevelopedby

thefollowingtwosystemsofsolvents.Thefirst

was the mixture oE isopropanol･ammonium

hydroxide(75:25)(PlappandCasida.1958),the

secondwasthemixtureofacetonitrile･water･

ammonium hydroxide(40:9:1)(Ihcskayloand

Bull,1963). Afterdrying,theradioactivityon

thepaperchromatogram wasdeterminedbythe

Aloka 47rlow back ground gasflow paper

chromatogram scanner.

ThemetabolitesofdimetllOateWerealsoseparated

byionexchangechromatography(Dautermanct

〃J..1959).Theradioactivitiesofeluentswere

measuredbytheliquidtypeglassGM counter.

Rem1t8AndDiSCu88ion

Lnuz'vometabolismOfvamidothioll.Rfvalues

ofrelatedcompoundsofvamidothionareshown

inTable1. Themetabolic productsofP32-

vamidothionfoundininsects,animalandplants

weregiveninTable2.Des･methylvamidothion
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Table1.Rfvaluesofvamidothionrelated

compoundsinpaperchromatographyusing
isopropylalcohol･ammonium hydroxide
System.

C｡mp｡und 1 Rf

O CH3
1 1

cE3.0>さ -scH2CH2SICHCONHCH3

Unknown

o CH3
t 卜

(CH80)2p-SCH2CH2S-CHCOOH

OH
(CH30)2p-OH

0

cKH80>さ-oH

I

HaP?一

0.84

0.60

0.52

0.35

0.02

0.00

American
3hours
18hours

Greenrice
3hours
18hours

wasdetectedonlyinplants,andnospotcorres･

pondingtothecarboxylderivativeofvamidothion

wasdetectedinallmaterials.Butitisstill

difficulttoconcludethatdesmethylvamidotbion

isnotproducedwithintheinsectsandanimal

andthecarboxylderivativeofvamidothionwithin

alltestorganisms.P32-Vamidothionusedinthis

experimentwasrathrweakinitsradioactivity.

EffectofpEontheEnvz'LrometAboliBm Of

vamidothionAnddimethozLte.EffectsofpHon

thedegradationofvamidothionanddimethoate

in thereactionmedium areshowninFig.1.

The optimum pH forthedegradationofthe

insecticides wasabout8.0fortheratliver

homogenatesandnear7.0to7.4fortheinsect

homogenates.ThesedifferenceofoptiumpHfor

Table2.MetabolicdegradationproductsofP32-vamidothionininsects,mouse

andplantsidentifiedbypaperchromatography.

Percent
0 0

cockroach
(normal)
(paralysis)
leafhopper
(paralysis)
(paralysis)

Mouseurine
24hours(normal)

Riceleaf
24hours

Appleleaf
24hours

0 CH80

H2PO-C≡b.0>poH (CH30)2POH unknown C:8.0>psc2H▲SCHCNHCH3
1 11 1 1 11

2
.4一

5
2

7

9

3

0
6

5
8

7

0

7

1
1

2
2

1

2

0
1

5
7

2

23
19

22
15

16

0
0

4
8

5
5

7

7

0

5
5

9
9

4

5

1

3
4

2
2

4

1

4
7

6
6

4

0

7

1
8

2
6

1

1

5

3
1

2
2

3

3

4

4

0

00
00
0

2

6

5

1

Dimethoate

/ A7Aoq A＼

/ 0 . ㌔

6.0 7.0 8.0 9.0
pH
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6.0 7.0 8.0 9.0
pH

Fig.1. TheeffectofpHonthedegradationofvamidothionanddimethoateinthe
homogenateofinsectandratliver.

一〇一;Housefly,-●-;Americancockroach. -△-;Ratliver
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thedegradation ofinsecticidemay becaused

by the difference ofthe primaldegradation

sitebetween ratliverhomogenateand insect

preparation.

Specie8 8peCIEicJty oEtlle degrAdAtiom oE

vAmidottlionAnddlmetI10Ate.Totalamountsof

degradationproductsofvamidothionanddimetho･

ateweredeterminedatpH7.4in the various

insecthomogenates.Resultsobtainedareshown

inTable3.Thec∝kroachhomogenatedegradated

largeamountofdimethoatecomparedwithother

insecthomogenatesdid.Therewaslittledifference

in the degradation amounts of vamidothion

betweenc∝kroachandhouseflyhomogenates.

Table3.Amountsofdimethoateand

vamidothiondegradated byvarious

insecthomogenates.

- rA瓦(元nJt-1O-f

American
cockroach

Housefly

Ricestem
borer

Greenpeach
aphid

---Am~buntof̀~"
vamidothion
degradated
(〃g/g/hr.)

13.8

15.5

DegrAdAtion80EYAmidothioAAnddimethoAte

in yAriou8ti舶ue8. The male adultofthe

Americancockroachwasdissectedandeachtissue

wascollectedinthephosphatebuffer.pH7.4.

Totalamountsofdegradationpr∝1uctsofvami･

dothion and dimethoate by different tissue

homogenatesweredetermined(Table4).

Table4. Amountsofvamidothionand

dimethoatedegradatedinvarioustissueI

homogenatesoftheAmericanc∝kroach.

Insecticide

Vamidothion

Dimethoate

Totalgut

Fatbody

Muscle

Totalbody

Totalgut

Fatbody

Muscle

Totalbody

Amountof
insecticide
degradated
(〝g/g/hr.)

10.1

36.8

9.0

16.8

15.7

53.5

19.2

25.3

Table4Showsthatvamidothionanddimethoate

werehydrolysedgreatlybythefatb∝lyhomo･

genate.andslightlybythetotalgutandmuscle

homogenates.

NAtureofmetAbollcproducts0IyAmldotMon

AnddimetI108te.AEterincubationwithinsects.

plantsandratliverhomogenatesfortwohours,

severalmetabolicpr∝luctsofthe insecticides

wereseparated bytheionexchangeorpaper

chromatography.andwereidentifiedwith au･

thenticsamplesbycochromatography(Tables5

and6).Dimethylphosphorodithioatederivedfrom

thehydrolysisofdimethoateatS-Cbondwas

detectedonlyintheratliverhomogenate.Uchida

etat.(1964)describedthattheratliverhomo･

Table5.Metabolitesofdimethoatefoundininsects,plantsandratliverhomogenates.

Material lHousefly tccmkerrLcaacnh Ricbe.,Setrem Riceleaf Ca?ebaafge Ratliver

31
…
t
O

q
t!
)

aJd

01
(CH30)2POH

Sい
(CHaO)2PSCH2COOH

S
ll

(CIT30)2POH

S 0
cHH38>pscH2CNHCtI,

I H

S
H

(CIT30)fPSII

Unknown

0% 0%

27.3 17.7

6.9 69.5

63.1 12.8

0 0
2.7 0

0% 0% 0% 0%

24.0 0 20.0 2.5

10.8 0 ･17.6 58.6

65.2 100 40.8 11.6

0 0 0 25.8

0 0 21.7 1.5
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Table6.Metabolitesofvamidothionfoundinhouseflyandratliverhomogenates.

Metabolite

MaterialIUnknown(｡H3.,2P?.H (H.,2P?.H CHH3.0,OB s｡2H.SCiHH3-C9NH｡ⅠⅠ3(｡H3.,2P?S｡2H.SCFH記 .｡H

Housefly

Ratliver

0% 65.4 34.6

55.4% 13.9 30.7

Senategavetwometabolicproductsofdimethyl

phosphorodithioate and carboxy derivativeof

dimethoate.Butin thisstudy,fivemetabolic

pr∝luctsweredetectedintheratliverhomogenate,

and dimethylphosphorothioatewasa major

product.

Inthehydrolysisproductsofvamidotbion,one

spotshowillgpositivereactionwithammonium

silvernitrateandHanesandlsherwoodreagents

wasobtained.However,ithasnotbeenidentified.

Therefore,itseemstobedimetbylphosphoro･

thionate,whichwasamajorproductintherat

liverhomogenate.

Theproposedsitesofhydrolysisofdimethoate

and vamidothion areshown in Fig.2. The

hydrolysisofS-Cbondwasspecifictotherat

liverhomogenate.

Dimethoate

S o

'cI'30'珊p頂sT cI-2C~問
CI12ClここNIICI73

Vamidothion

CIJ30

日

- S- CJI2CIJ2SCll-C-NfIC1131●ヽ ▲

'C"30'2~軒 7T sT cl-2Cl'2m -C~""C''3

Fig.2. Thesitesofhydrolysisofdimethoate
andvamidothion.inratliver,insectandplant
homogenates.
→ ;Ratliver 一一ウ ;Insect一･⇒･;Plant
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StLmm&ry

Themetabolismofdimethoateandvamidothion

ininsects,plantsandmammalswasstudiedi〝
vizJoandL'nvfLro.

SeveralmetabolicproductsofPal-vamidothion

weredetectedwithininsects,plantsandmouse

urine by paperchromatography. Des･methyl

vamidothionwasdetectedonlyinplants.

TheoptimumpHforthedegradationofdime･

thoateandvamidothionwasabout8.0forthe

ratliverhomogenate.and7.0to7.4forthe

insecthomogenates.

TheAmericancockroachhomogenatedegradates

largeramountsofdimethoatethanthehousefly,
ricestemborerandgreenpeachaphidhomogenates,
buttherewasalittledifferenceinamountof

degradationofvamidothionbetweentheAmerican

cockroachandhouseflybomogenates.Amounts

oftheinsecticidesdegradatedweredeterminedin

theseveraltissuesoftheAmericancockroach,

andtheorderofdegradationactivitywasfat

body)totalgut-muscle.

ThehydrolysisofS-C bond ofdimetboate

andvamidothionwasspecifictotheratliver

homogenate.
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19. 協力剤 によるイエバエの発育抑制作用について (林晃史 大正製薬株式会社 豊島区 東京)

41.7.18受理

政和協力剤のイエバェに対する発ff抑制効果を検定した結乳 sulfoxideとsafroxanは,0.03%

及び0.06%の沸庇で,苅い抑制劾狐のある即が認められた.また,allethrinに対して優れた協力効

果を示すS-421が,methylendioxyphenyl誠をもたないにもかかわらず.0.25%の氾皮で市い効果

を示す邪は邦味だ糾､,しかし,p.butoxideは,0.25% 以下では発Ilf抑制効果が認められなかった.

またHJ所此用法の緋札 safroxan0.5,%,0.25%や salfoxide0.5,%.0.25,% 区で,羽化阻1Ilr効米の

ある可tを知った.

Mitlinetat.(1955)2)(1956)3)によって,pyrethroid

の協力剤であるpiperonylbutoxideや.他のmethy･

lenedioxyphenyl化合物が,イエバエの発ffを放く抑

制する郡が報告された.又,酒井 (1960)1)も,slow

downchemicalとしての作用 で将来の研兜課超であ

る郡を指摘している.著者は,協力剤の作17]機作を知

る一つの試みとして,本実験を行ない,知見を柑たの

で和Lbする.

本文に入るに際し,'Itlrl,々 御指導をいただいている名

古屋大学E3学部弥-:†-lq三教挽 tll,:ぴに講雌門火助教授

に厚く御礼巾し上げる.又.発出を抑快諾くだされた

当社の上脚肘に 別托良.研兜郊LllI]rfトー郎hMI.及び

火映に協力された廿日山正gl研兜川 こ礼法を誠する.

実験材料及び方法

(1) Llと.TJ:浅§刑 火映に用いた脱力剤は,sulfoxide,

safroxan.S1421,n-propylisom 及び piperonyl

butoxideの5和別で,いずれもテクニカルグレー ドの

Table1.Effectofseveralsynergistsonthedevelopmentofthehousefly.

tested (Meandays) pupation emergence
Materialandcon°.(%)

Pjperonylbutoxide**

Sulfoxide★

1.00
0.50
0.25
0.125

0.25
0.125
0.06
0.03

〟-propylisome● 0.25
0.125
0.06

Safroxan● 0.125
0.06

Fao,･vae Larvalperiod Percent Percent

20
20
20
20

釦
80
約
8

1
1
1
1

1
1
1
1
180
180
180

180
180

S-421● 0.25 180
0.125 180

Untreated● 180

0
0
0
0

0
3
3
3

4
0
8

5
1

3
8

8
8
8
8

9
8
8
8

8
8
7

8
8

0
8
1

+Ninereplications ++Sixreplications

7
7
0
6

6

1
6

1
9
4

6
0

4
1

11
51
軸
86

0
.0
1
.5
.
31
.58
.69
.
0
.5
.
4
.4


