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chemicalsagainsttherhouseflyseem~tobe

independent.Judgingfrompercentmortality,
sesoxaneorp.butoxidewithpyrethrinsindicated

highesteffectandMGK-264andsynepirin500

Werelowest,whilethemoralitiesofS-421,sesoxane

orsafroxanemixedwithallethrinsolutionwere

mostexcellent.

5.TIleknockdowneffectofisot)ornylthio･

cyanoacetatewasremarkablyincreasedbymixing

witllpyrethrinsandallethrin,especiallywiththe

latter.By20timesofmixingratioofisobornyl

thiocyanoacetateforpyrethrinsorallethrin,the

highesteffectwasobtained. But,lethaleffect

wascomparativelylow.
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9. ParatIlion感受性および抵抗性ニカメイガ幼虫におけるparathionとparaoxonの
代謝 小tn班一 ･石塚忠克 ･北方節夫 (束並出来株式会社 凸兆研死所)38.7.20文句

1960年払 香川瓜の一部で,parathionがニカメイガ幼虫の防除に役立たなかったという!Jf例にそう

過したので,香川県にわいて parathionの防除効王剛こ疑念のあった地子iPの幼山と.その効火に閃皿

のなかった静岡県の幼虫をもちいて parathionに対する感受性を摘下地用班によって検たし,両者

の問には明らかに感受性に和迩のあることを知った.さらに parathionに対して感受性の拭いFr川
産幼虫は paraoxonに対しても抵抗性のあることを見出した. そこで同年秋.parathionに対して

感受性の界なる香川産と静岡産幼虫について,parathionと pLaraoxonの代謝を, ヒト血祭による

抗コ1)ンエステラーゼ法によって定立的に比較検討した. その結果, 幼虫体内への parathionや

paraoxonの衣皮透過性には両者間に差があるとはおもわれなかった. また体内での parathionの

paraoxonへの概化活性化にも両者間に芸只は認められなかった.そして両産幼虫ともparathionお

よびparaoxonを分解肺等するが,その解itiカは静岡産幼虫より石川座のそれの方が強く,paraoxon

はparathionより退かに分節脈Fjきれた.これらの火鹸糾取から,FfJ日産幼虫のparathionおよび

paraoxonに対する抵抗性は体内における花物の速かな脈打が一宏囚であると推察した.また両虎幼
虫におけるparathionの代謝の様相を代謝平祈指数 (Metabolicbalanceindex,MBI),すなわち

体内での徴化活性化と分解解tFr'ijの代謝のつりあいを示すひとつの招致で表わしてみた.

Themetabolicfatesofparathionandparaoxon

inparathionsusceptibleandresistantlarvaeof

thericestemborerwerestudied.Thecuticle

penetrationofparathionandparaoxon,oractiva･

tionofparathiontoparaoxoninthebodiesof

larvae,didnotdifferbetweensusceptibleand

resistantlarvae.Althoughbothparathionand

paraoxonweredetoxifiedbythelarvae,resistant

larvaedetoxifiedthemmorerapidlythansuscep･

tiblelarvae.Paraoxonwasdetoxifiedmuchmore

rapidlythanparathioninresistantlarvae.Itis

consideredthatthemoreactivedetoxicationof

paraoxonaswellasparathionwasoneofthe

majormechanismsofparathionresistanceintt一e

ricestemborerlarvae.Metabolicbalanceindex

(MBI)presentedtheaspectof~paratbionmeta一

●Studiesondetoxicationofinsecticides,PartX.

bolisminbothsusceptibleandresistantlarvae.

Inordertosolvetheproblemofinsectresist

tancetoinsecticide,itiscertainlyimportantto

clarifythemetabolicfateoftheinsecticideim

insects. Workingwithnormaland parathion

resistanthousefly,MtLSCadoJncsEica,Oppenoorth9)
demonstrated thatsusceptibility offlies to

parathionwasinverselyrelatedtotheabilityby

which flies detoxified theinsecticideuorits

activatedderivative,paraoxon.March8)reported

thesimilarfinding,thatamalathionresistant

strainoffliesmetabolizedmalaoxonastwiceas

fastinasusceptiblestrain. Accordingtotheir

opinions,theresistanceofthehouseflyto

organophosphorusinsecticidesdoesnotrelate

primarilytochangingthesystemsconceming
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thetoxicactionmechanismoforganophosphorus

insecticidessuchasactivityand'inhibitor･sensi･i

tivityofcholinesteraseandtheefficiencyof

toxifyingsystems,butisowingtodetoxication

mechanismsandrateofdestructionoftheactive

compoundinrelationtoitsrateofaccumulation

attheactionsite. LordandSollyT),however,
couldnot･findoutanapparentdifferenceinthe

rate of detoxication ofparaoxonbetweena

nomalandatolerantstrainsofhouseflies.

In1960,itwasfoundthatanorganophosphorus

insecticide,parathion.appliedtopaddyfields

waslesseffectiveagainstlarvaeofthericestem

borer,ChiloSULIZ)ressalis,insomedistrictsof

KagawaandEhimePrefectures.Thissuggested

thedevelopmentofparathionresistanceinthe

larvac=･川.Previously,KojimaeEal.4) reported

thedctoxicationmechanism ofparathioninpa.

rathionsusceptibleandresistantlarvaeofthe

insect. The presentpapergivesafurther

informationonthemetabolismofparathionand

paraoxoninbothstrainsofthericestem borer

larvae.

Materi818And瓦IetllOd且

In8ccticide8.Chromatographicallypurepara･

thionandparaoxonwereusedforthepresent

experiments.Acetonewasusedassolvent.

TcBtinSeCt8. Parathionresistantlarvaeofthe

secondgenerationwerecollectedinSakaideCity,
KagawaPrefectureinSeptember,1960. They

wererearedonriceplantsattemperatureof

25oC.Parathionsusceptiblelarvaewerecollected

inShizuokaCity,ShizuokaPrefectutreinSeptem･

ber,1960.andkeptunderthesimilarcondition.

Bioa88ay. Larvaeweretreatedwithparathion

in1.OFLlofacetonebyapplyingtopicallytothe

dorsalstlrfaceuslngaǹAgla'micrometersyrlnge

attachedtocapillarytube.Thentheywerekept

attemperatureof,25oC.Mortalitywasrecorded

at72hoursafterthetreatment.

InSeCticidemetabolism. Larvaeof60to80mg

bodyweightwereusedthroughoutthepresent

experiments.Themetabolicratesofbothinsec-

ticidesin susceptibleandresistantlarvaewere

examinedatthelevelsofparathion0.05,0.10,

0.25and0.50FLg.andparaoxon0.50FLgPerlarva.

56

弟 28 巻-Ⅱ,

Fiveiarv?ewereusedforeachtreatmentlJust

･beforethetreatment,1arvae･Wereanaesthetized

withcarbondioxide. Aftertreatmenttheywere

placedinapetridish,9cmindiameterand2cm

high,andkeptat250Cwithoutfood.Bothsexes

oflarvaewereusedwithoutdiscriminationin

theexperiments.

Theratesofcuticlepenetrationinlarvaewere

determinedasfollows:Atvariousintervalsafter

treatment,treatedlarvaewereplacedonapiece

offilterpaper,Toyo･roshiNo.7,inafunnel,and

washed three times with smallquantityof
chloroformtoremoveoffunabsorbedinsecticide

on the surface oflarvalbody. Insecticide

contentofthecombinedchloroformwasheswas

determinedandreportedastheinsecticiderema･

lnlngeXternally.

Detoxicationstudieswereperformedontlle

samelarvaeusedinthepenetrationstudies.

Larvaewashedwithchloroformwerefrozenat

thefixedintervals,andthenhomogenizedina

mortarwithsmallamountsofanhydroussodium

sulfate.Tothehomogenateasmallquantityof

chloroformwasaddedforextractingtheinsect･

icidepresentinthelarvalbodies. Chloroform

extractionwasrepeatedthreetimes.Insecticide

contentofthecombinedchloroformextractswas

determinedandreportedasinsecticidepresent

inthelarvalbodies.

Theamountsofparathionandparaoxonwere

separatelydeterminedbymeansoftheanticholin･

esterasemethodusinghumanplasmacholinester･

a§easdescribedbyKojimaandlshizuka3). The

possibleconversionofparathiontoparaoxonwas

measuredbythistechnique.

RC息ult8andDiBCu88ion

SuBCeptibilityoflarvaetoparatllionandpal

raoxon. Thedataonsusceptibilityofsusceptible

andresistantlarvaetoparathionandparaoxon

aregiveninTables1and2. Theseindicatethat

theparathionresistantlarvaearehighlytolerable

toparaQXOnaSWellastoparathion.

Par&thionrLletaboli8m. Rightafterthetreat.

ment,totalrecoveryofinsecticidesfrom the

larvaewasobserved53to62percentinparathion.
and89to90percentinparaoxon,bytheanalytical

methodadoptedhere.Totalrecoveryofparathion
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Tablel･ Su!ceptibility.tblparathionappliedtopicallyonsusceptibleand■resistant-
1arvaeofthericestemborer,secondgeneration,1960.

Table2. Percentageofintoxifyinganddeathinsusceptibleandresistantlarvaeof

thericestemborerappliedparathionandparaoxontopically.

from aglassplate,ontheotherhand,was

observed70percentonanaverage,wheh0.1lTg

ofparathioninacetonewasappliedtopicallyonto

theplateandextractedwithchloroform bythe

sameprocedure.Itislikelythatp豆rathionand

paraoxoncouldnotbeextractedcompletelywith

chloroformfromlarvaltissuehomogenates,unless

thellOmOgenateWastreatedwithtrichloroacetic

acid. Itjsconvenientthatdosesofparathion

recoveredfromtreatedlarvaeatgivenhoursafter

treatmentweregivenaspercentagestototaldose

recoveredfromlarvaerightafterthetreatment,

andalso,Outwardlypenetrateddosewasdeterm･

inedonthebasisofinitialexternaldose.

Table3Showsthe quick disappearance Of

parathionfromthebodysurfaceoflarvae,but
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Fig･1･ Disappearencerateofthebodysurfaceandpenetrationrateintothebodiesof
susceptibleandresistantlarvaeofthen'cestemborerappliedOl50FLgOfparathion
orparaoxonperlarvatopically.

O Susceptible

thisdisapearanceratedoesnotmeanthetrufe

penetrationrateofparathionintothelarvalbodies.

Theremainingdoseofparathiononthebody 二1
surfacewasmuchmoreinresistantlarvaetllan

insusceptiblelarvaeduringfirst6hoursafter

treatmentwithO･5/Lgparathion,asshowninFig･1･

Totalrecoveryratewasverylowinsusceptible

andresistantlarvaeduring1to48hoursafter

treatmentoneachapplieddose.Withtreatment

ofparaoxonatdosesofO･land0.25〝g,total

recoveryrateatonehouraftertreatment.was

27to30percentofinitialdoseinsusceptible

larvaeand36to46percentinresistantlarvae.

Thesefiguresco汀eSpOndwiththetotalrecovery

rightaftertreatment,44to62percentinsuscep-

tiblelarvaeand58to87percentinresistant

larvae.Itseemedthataportionofthetopically

appliedparathionwasrubbedoffrapidlyfrom

larvae.

Generallytllemoredoseremainedonthebody

L.二つ
● Resistant

surfaceofresistantlarvaethansusceptiblelarvae.

sincesusceptiblelaⅣaewereimmobilizedrapidly

bytheinsecticideapplication,ascomparedwith

resistantlarvae.Thisphenomenonwascontrary

tothecaseofo-pinsecticideresistanthousefly,

asobservedbyKrueger,0'BrienandDautermanも).

Totalinitialdosesofparathionandparaoxon

donotdifferL-betweensusceptibleandresistant

larvaeduringfirst2hours aftertreatment.

Therefore,itcanbesaidthatthecuticlepenetra･

lionofparathionisnotthecauseoftheresistance

oflarvaeofthericestemborertoparathion.

Totaldoseinthebodyoflamagradually

increasedwiththeadvancementoftimeafterthe

applicationofparatbioninbothsusceptibleand

resistantlarvae.Themaximumamountinsuscep･

tiblelarvaewasdetected4hourslaterfromthe

treatmentinallthedosesapplied;butinthe

resistantlarvaeitwasfound1hourlaterfrom

thetreatmentwith0.lFEg,2hourswithO･05and
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0.25pg.and4hourswithO･5FLg,respectively,

indicatingthehighabilityofmetabolicdetoxication.

Theabilityofoxidativeactivationofparathion

toparaoxoninthebodiesoflarvaedidnotdiffer

betweensusceptibleandresistantlaⅣaeatthe

doses.tested,buttheactivationrateofboth

susceptibleandresistantlarvaewaslowerwhen

theywereappliedwithlargerdoses,0･25orO･5〃g

perlarva,thanwithsmallerdoses,0.05and0.lFLg.

Itmightbesaidthattheoxidizingsystemsatur早ted

withrelativblylowdoses,aspointedoutpreviously

byKruegerandO'Brien6). Though theactivation

ratewasrelativelyhigherinresistantlarvaethan

insusceptiblelarvae,thisdifferencemightbedue

tothehigherabilityfordetoxifyinginsecticides

intheresistantlarvae.

Inthedosesapplied,theresiぬ nt一arvaemeta一

bolizedparathionandparaoxonmorerapidlythan

thesusceptiblelarvae･Tlledetoxifyingsystems

oEthebothlarvae,however.didnotsAturate

eveninthehighestdose.Thedetoxicationrate

wascalculatedbythefollowingequation:

Detoxicationrate

=100 -

Averageexternal Internaldose
doseatthefixed+atthefixed
intervals intervals

2.Vseeraagte2ehXteurrnsaI.IaT2ein.aulrsdlOaSteerlater

×100

Averageexternaldoseisobtainedbydividingby

twothesumofexternaldoseinthesusceptibleand

theresistantlarvaeateachtimeofexamination.

Theresultsshowthattherearesystemscapable

ofactivatinganddetoxifyingparathioninsuscep-

tibleandresistantlarvae,andthattheselective

toxicityofparathion againstsusceptible and

resistantlarvaemightbeduetodifferentrelative

ratesofthetwoprocesses.

Themetabolicbalanceindex(hereafterabbre･

viatedMBI)representsthebalanceofthetwo

opposlngprocessesOfactivationanddetoxication

ofparathion.NegativenumbersofMBI,marked

(-),indicatethatdetoxicationrateishigherthan

activationrate,andpositivenumbers,without

(-)marks,indicatethereverserelationbetween

activationanddetoxicationrates,asstatedabove.

Table4. Metabolicbalanceindexindicatilngparathionmetabolisminsusceptible(S)

andresistant(R)larvaeofthericestemborersappliedparathiontopically.

Internal
toxicant

Applied
dosage

(Fig/larva)

Internaldose(〃g/larva)

4-48 1 0-48 0-4 1 4-48 1 0-48

Parathion 0.05 0.0004 0.0003 0.0007 0.0009 0.0008 0.0017

･0.10 0.(X)33 0.0009 0.0042 0.0028 0.0008. 0.0036

0.25 0.0327. 0.0149 0.0476 0.0243 0.0049 0.0292

0.50 0.0408 ･.0.0629 0.1037 0.0300 0.0155 _0.0455

Paraoxon 0.05° 0.0015 0.0018 0.0033 0.0005 0.0011 0.0016

0.10 0.00271' 0.0042 0.0069 0.0019 0.0018 0.0037

0.25 op.■O由1- ･0.0093 0.0184 ･ 0.0098 0.0034 0.0132

0.50 0.0191 0.0123 . 0.0314 0.0150 0.0044 0.0194

Total 0.05 0.0019 0.0021 0.0040 0.0014 0.0019 0.0033

0.10 0.0069 :0.0050 0.0110 0.0048 0.0026 0.0074

0.25 0.0418 0.0242 0.0660 0.0341 0.0083 0.0424

0.50 0.0599 0.0851 0.1450 0.0450 0.0199 0.0649

:MBⅠや.. .0.05 128 110 238 79 91 170

0.10 82 68 150jJ 103 81 184

0.25 44 -71 -27‥l 19 -61 -42

★ Metabolicbalanceindex.

… Timeintervals(hours).
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RelationsoninternaldosesofparathtJonand

paraoxon,andMBIaresummarizedinTable4.

Withregardtosusceptibleandresistantlarvae,
MBIindz'catespositivenumbersatthelowerdoses

ofO･05andOl1/Lgperlarva,whereinternaldoses

ofpamthionand paraoxonandtotalinternal

insectl'cideswerelessthan0.011percent,resp･

ectively.Ontheotherhand,atthehigherapplied

dosesofO･25andO･5FLg,MBIindicatesnegative
numbersinbothresistantandsusceptiblelarvae.

Internaldoseofparathionwaslowerduring4

to48hoursaftertreatmentthanduringfirst4

hours,especiallylessinresistantlarvaethanin

susceptiblelarvaeatthehigherlevelsofapplica･

t王ondoses. Alsointernalparaoxonwaslower

during4to48hoursthanduringfirst4hoursin

resistantlarvae,butinsusceptiblelarvaethere

waslittledifferencebetweenduringfirst4hours

andthereafter.

Theresultssuggestedthattherelativelyless

toxicityofparathionagainstresistantlarvaewas

duetothevigoroushydrolyticdetoxicationof

parathionand paraoxoninthelarvae. This

detoxication processOutStriped the paraoxon

accumulationcausedbyoxidatl'onofparathion.

Inthesusceptiblelarvae,ontheotherhand,

oxidationofparathionwasmuchmorerapidthan

thehydrolyticdetoxication,andthenparaoxon

wasaccumulated graduallytoalethallevel.

Therefore,itis･certainlythatmorerapiddetox:'ca･

tionofparattiionaswell'asthetoxicoxygen

analog,paraoxon,wasoneoftheimportantfactors

responsiblefortheparathionresistanceofthe

ricestemborer.

Paraoxonmetabolism. Thepercentagesof

intoxicationanddeathofbothsusceptibleand

resistantlarvaewhichwereappliedwithparaoxon

topically,aregiveninTable2. Alsothedata
onparaoxonmetabolismaregiveninTable5and

Fig.1. Parathionresistant･larvaehadalsolower

susceptibilitytoparaoxonthansusceptiblelarvae.

InTable5,thetotalrecoveryandoutward

penetrateddoseofparaoxonarecalculatedsimi･

larlyinthecaseofparatllionexperinlent: There

areconsiderabledifferencesinexternaldoseof

paraoxonbetweenthesusceptibleandtheresistant

larvae;thissuggeststhattherateofrubbing

dosesfromthebodysurfacediffersbetweenboth
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larvae.AsshowninFig.1,however,itisinter･

estingthattheparaoxondoseremalnlngbody

surfaceofsusceptibleandresistantlarvaediffers

fromthatofparathion.Thismightbeduetothe
diEEcrenceofaffinitiesofbothmaterialstothe

cuticlesoftheselarvae.Workingondistribution

ofsomeinsecticides,Yamamotoll)andKobayashi

andYamamotol)Pointedoutthatinsecticides

whichhavehigherdistribution,wereadherent

verywellontoinsects. Paraoxonhaslarger

partitioncoefficientthanparathion.

Thoughtheexternaldoseofparaoxonwas

muchmoreinresistantlarvaethaninsusceptible

larvae,theinternaldoseofparaoxonwaslessin

resistantlarvae.Paraoxonpenetratedmorerapidly

thanparathion.asshowninFig.1.Theinternal

doseofparaoxonincreasedgraduallyidsii占ceptible

andresistantlarvae,andbecameamaximumat

6hoursaftertreatment.thendecreasedrapidly.

Imthepresentexperiment,thevicissitudesof

internaldoseateachtimeofexaminationare

consideredtobeinfluencedbythedegradation

ofparaoxoninthebodyordecreaseofexternal

dose,andaverageexternaldoseiscalculatedby

dividingthetotalexternaldoseatexamination

timebytwo. Forlexample,averageexternal

doseofsusceptiblelarvaeduringfirst1hour
aftertreatmentis

4300FLg+0･2640FLg-0･3470′唱

Basingonthisaverageexternaldose,thequantity

ofparaoxoninthebodywascalculatedtheoretical･

ly.TheresultsaregiveninTable5andFig.1.

1ftlledetoxifyillgactivityisnegligible,theo･

reticalquantityofparaoxonpresentinbodiesof

bothsusceptibleandresistantlarvae,isO･10FLgin

maximum.andisalwaysexpectedtoshowthe

fixedfigures.Thecalculatedquantityofparaoxon

inthebody,withsomeexperimentalerrors,was

observedas0.1256FLginsusceptiblelarvaeat6
hoursaftertreatment.Thesevaluesdecrease

thereafter,anditisconsideredtoshow the

extinctioncausedbydetoxication.Thetheoretical

quantityofparaoxoninthebodyofresistant

larvaewasremarkablysmallascomparedwith

susceptiblelarvaeandshowedasO･0409FLgin
maximumat6hoursaftertreatment.

Comparingthedetoxifyir唱 abilitiesofboth

62

susceptibleandresistantlarvaeateachtimeof

examination,theabilityofresistantlarvaeis

Istrongerabouttwotimesthan■thatofsusceptible

larvae. Although thisratioisrecognizedto

increaseupuntil8thoursaftertreatment,itis

consideredthatthephysiologicalfunction,es･

peciallythedetoxifyingability,isdecreasedre･

markablybythestrongtoxiceffectsofparaoxon･

Duringtheabovemetabolismtestswithparathion

andparaoxon,theexcrementoflarvaewasvery

small.Furthermore,theactivitiesofcholinester･

ase,A-esterase(aromatic.aryl･esterase)andB-

esterase(aliphatic,ali･esterase),Orthesensitivity

oftheseenzymestoparaoxon,didnotdiffer

betweensusceptibleandresistantlarvae･Also,
itcouldnotbefoundanycloserelationbetween

A-esteraseーactivityandhydrolysisofparathiom

andparaoxom Thereforeitmightbesaidthat

paraoxonandparathionweredetoxifiedbythe

otherenzymesthanA-esterases2)･

Summary

l) Parathionresistantlarvaeofthericestem

borerbadlowersusceptibilitytoparaoxonthan

susceptiblelarvaeinthetopicalapplicationtest･

2) Parathionandparaoxonreadilypenetrated

throughthecuticlesofbothsusceptibleand

resistantlarvaewhentheywereappliedtopically･

parAoxonpenetratedmorerapidlythanparathion･

Thecuticlepenetrationofinsecticideshadno

correlationwithresistance.

3) Theactivatioliofparathiontoparaoxonin

thebodydidnotdifferbetweensusceptibleand

resistantlarvae.

4) Bothparathionandparaoxonwerereadily

detoxifiedbyresistantlarvaeaswellassusceptible

larvae,especiallyparaoxondetoxifiedmorerapidly

thanparathion･Theresultsagreedwithmany

reportsonthemorerapiddetoxicationofparaoxon

byparathionresistanthouseflies･
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TokyoandDivisionofAgriculturalChemicals.NationalInstituteofAgriculturalSciences,

Nishigahara,Tokyo).RtceivedJuly26,1963. BoLJ･u.KGgq/.･u.28.63.1963.

10. 有機リン殺虫剤の選択的殺虫作用 郡1椛.市等動物およびこん山におけるモチルパラチオン
の活性化について(その 1).深見唄- (理化学研究所段非那-研兜riく)･宍戸.T:(正ri維'nR?<文技術研死所
戊薬科)38.7.26.受理

生体内でパラチオンを17;･性化せしめる実験については数多くの和ぐ:tがTJ:されている.この論文にわい

ては, これらの実感の追試を. ラッチおj:ぴニカメイチュウを材料として13こない,新しい知見を

符たので報岱する. ラッチの脇田の切片による活性化は肝および門脇において認められたが, 脳お

よび枚脚の筋肉では認められなかった. つぎに肝臓の細胞分画にわける前性化の実験では, マイク"i=T･
ロ･J-ムにおいで虫も強く, 上洞がこれにつ5', ミトコンド1)アの両分では認められなかった. ま

たニカメイチ,.クについては; 垣接細胞分所における活性化の実験をおこない, ラッ'テと同じくマ

イクロゾームにおいて認められたが, ミトコンド.)アでは認められなかった. しかしこの際ラッチ

の場合と相違して活性化の条作における助酵素としてニコチンアマイドアデニンディヌクレオタイ

ドT)ン慨(NADP,;助聯累ⅠⅠ)を必要とした.またこれら活性化物はパラオクソンであることをクロ

マトグラフィーにより同定することができた.

Ethylparathion(0,0-diethyl0-♪-nitrophenyl

thiophosphate).whenagministeredtoanimals.
causesadecreaseinthecl101inesteraselevelsof

bloodandtissueswhichisaccompaniedbytypical

signesofacetylcholinepoISOningdespiteitsweak

potencytoinhibitcholinesterase(ChE)invitro･1,3)
ⅠthasbeensllOWnthat,inthepresenceof

oxygen.ethylparathionwasoxidizedbymam･

malianliverslicestoethylparaoxon(0,0-diethyl

0-♪-nitrophenylphosphate),a highly active
inhibitorofChE.8,8)Thecapacityofthe~liver

preparationtoactivateparathionwascompletely

lostbyhomogeniZation. I)avison2)found-that

activatingcapacityofethylparathioninratliver

'ThisisanaccountofinvestigationsperformedduringhisstayattheDivisionofEntomology,
NationalInstituteofAgriculturalSciences.
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