
原 著

ActivationAndDegradationofSumithion,Metlly]paratlllonandtheirOxygenAna]og8by
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1. 肝臓細胞分利による ('nvJ'Lroにおけるスミチオン,メチルパラチオンおよびスミオキ

ソン,メチルパラオキソンの活性化と分解･ 宮本純之･佐藤香式･山本対子 ･鈴-村,汁 (tl･:Ji化
学工Tt株式会祉大阪製造所思薬研究部)42.12.9受理

1..モルモット, 自ネズミ,マウスの肝臓ホモジネートを用い, トリチウムでフェノール価を班犯

した上記4種の化合物の分解をしらべた.スミチオン,メチルパラチオンはいずれも,そのオキソン,

フェノール,脱メチル体に変化した.モルモット,白ネズミでは,この両化合物はほほ同程度に分解

され,マウスでは,スミチオンの万が若干よく分解をうけ脱メチル体の生成がやや多かった.オキソ

ン型はチオ型よりもJ:く分解をうけフェノー}L,.脱メチル化合物を生成する.モルモットではフェノ

ールの生成がいちじるしく,マウスでは脱メチル体が多かっT:.rjネズミではスミオキソンよりの摘

出不明の分脈産物が多血に生成した.

2･これら3和の動物肝臓のミクロゾーム分mJを用い,NADPH2を助即諾壬としてスミチオン,メチ

ル′1ラチオンよりのスミオキソン,メチルパラオキソンの生成をしらべた.いずれの ミクロゾームに

わいても.スミオキソンの生成塁はメチルパラオキソンに比してわずかに多く.川じ条11･･下でスミオ
キソンの分解がメチルパラオキソンのそれと同じか,やや多いことを考え合わせれば.スミオキソン

の生成の方が容易にすすむと考えられる.

3･スミチオン,メチルパラチオンおよびそれらのオキソンの脱メチル反LEを触媒する僻詳言は.糾

胞の上Tl'1分仙 こありグルタチオンを必盟とすることが知られている.1.でマウスのホモジネー トが

もっともJ:く脱メチル化合物を生成することが認められたので,マウス肝臓の上mをmい.上m]4和

の化合物の脱メチル化をしらべた.スミチオンはメチルパラチオンに比しやや,またスミオキソンは

メチルパラオキソンに比し若干速く,脱メチル化をうけろことがわかった.

4.以上のyi火よりすれば,スミチオン,メチルパラチオン (およびスミオキソン, メチルパラオ

キソン)の活性化および分鰍 こは若干の詔が認められるものの,これらにもとづいてスミチオンのqJn

乳動物に対する低Tif性を説明することは困難と考えられる.

Introduction

lnoneofthepreceedingpapersdesignedto

elucidatethelowertoxicityofSumithion@.")to

mammalsl),Sumithionwasdemonstratedtobe

activatedtosumioxon*2)evenmorerapidly,and

tobedecomposedalittlemoreslowlyinvEuo

thanmethylparathion*3)whichcloselyresembles

Sumithionincllemicalstructure.Fromtheresults

differenceintherespectsofbothactivationand

degradationinmammalswaspresumedtoplay

aroleofratherminorimportanceinlowering

thetoxicityofSumitbion.Intheexperiments

reported here.activation and degradationof

Sumithionandsumioxonbymammalianliver

preparationsF'nvJ'Lyowerecomparedwithmethyl･

parathionand metllylparaoxon●1),inorderto

lendfurthersupportfortheabovepresumption.

瓦IaterialsandかIethod8

Spccl'aLreagents

Sumitbion,methylparathionandtheiroxygen

analogs.sumioxon,methylparaoxon,labelledwith

tritium inthephenolmoietyofthemolecule,

withaspecificactivityofll.0,10.1,26.6and

25.5mCi/mmole,respectively,Weresuppliedby

Takarazuka Radiation Laboratory,Sumitomo

AtomicEnergyIndustries.Ltd.I). Thechemical

purityofthepreparationswasabove99% and

noradioactiveimpuritiesweredetected. These

+I) 0.0-dimethyl0-(3-methyl-4-nitrophenyl)
phosphorothioate.

●2) 0,0-dimethyl0-(3-methy1-4-mitrophenyl)
phosphorate.

+3) 0,0-dimethyl(0-･4-nitrophenyl)pl10SPho-
rothioate.

+4) 0,0-dimethyl(0-4-nitrophenyl)phosphorate.
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radioactivecompoundsweresuitablydilutedwith

thecorrespondingnon･activecompoundandused･

Desmethylparaoxon*5)wasprepared by the

reactionofmethylparaoxonwithequimolarsodium

iodideinacetoneat60oC forfourhoursand

recrystallizedfromacetonecontainingaminute

amountofethanol.ThesodiulnSaltwasanalyzed;

catculatedforC7H7NO6PNa.C.32.94;H,2.74;

P.12.15;N.5.49,00/found,C.32.94%;H.3.00;

P,12.44;N.5.25%. Desmethylsumioxon*6)was

preparedinthesimilarway.Thesodium salt

ofdesmethylparathion★7)waspreparedbythe

action ofsodium thiophenolate in absolute

ethano13,I). Theresultantsodium saltwasre-

Crystallizedfrom amixtureofchloroformand

A-hexaneandanalyzed;calculatedforC7H7NO与SP

Na･H20,C,29.06;H.2.42;P.10.73;S.ll.07;

N,4.84%,found,C,28.86;H,3.05;P,10.43;

S,ll.96;N,4.64%.Desmethylsumithion*J)was

similarlyobtainedandrecrystallizedfromacetone-

cbloroform.Asthesefourcompoundsweremore

orlesshygroECOpic.themeltingpointwasnot

accuratelydetermined.Eachoftheseauthentic

Compoundsgavesinglespotbythinlayerchroma･

tograpllyandtheirIRandNMRspectrawere

consistentwiththeproposedchemicalstructure.

OtherauthenticcompoundssuchasSumithion,

sumioxon,methylparatbion,methylparaoxon,4-

nitropbenoland 3-methy1-4-mitrophenolwere

synthesizedinthislaboratory.

NAD叫,NADH2判○).NADP"l),NADPH2暮12)were

purchasedfromShigmaChemicalCo.

EnzymePreparationandl'ncubatl'on

TbreeheadsofmaleWistarrats(bodyweight

170-200g),mice(15-18g)orGuineapigs(200-

230g)Weresacrificedbydecaptationandliver

wasdissectedoutandwashedwiththesolution

containing0.25M ofsucroseand0.05Mofphos･

phatebuffer,pH7.01.Liverwashomogenized

withninetimesoftheabovesucroseandpbospbate

solutioninaPotter･Elvehjem homogenizerwith

teflon pestleundercooling. Themicrosomal

fractionofliverwasobtainedfrom animals

abstainedfromfoodovernightasinthefollowing

scheme.

Theprecipitatedmicrosomalfractionobtained

10% Homogenatein0.25M sucrose,0.05M phosphatebuffer,pt17.01
～

Centrifugedat1,000×gforsevenmin.

l
Precipitate
l

Rehomogenizedwiththe
sucrose･phospbate
l

Centrifugedat1,000×g,
for7min.
1
1
Precipitate

L
Supernatant

-L･･---･,I
Centrifugedat13,000Xg,fortwentymin.
L

l
Precipitate
l

R esuspendedin the
sucrose･phospb ate
l

Centrifugedat13,000Xg,
for20min.

1

l l

Precipitate Supernatant･一一

l
Supernatant

･.･E
CentriLugedat145,000xg,
for90min.
I
l l
Precipitate supernatant
l

Resuspendedinthe
sucrose･phosphate
l

Centrifugedat145,000xg.
for90汎in.

●5) 0-methyl0-hydrogen0-(4-mitrophenyl)phosphorate.
●6) 0-methyl0-hydrogen0-(3-methy1-4-mitropbenyl)phosphorate･
+7) 0-methy10-hydrogen0-(4-nitrophenyl)phosphorothioate･
*8) 0-methy10-hydrogen0-(3-methyl-4-nitrophenyl)phosphorothioate･
書9) nicotinamideadeninedinucleotide.oxidized.
flo) nicotinamideadeninedinucleotide,reduced.
★11) nicotinamideadeninedinucleotidephosphate,oxidized.
*12) nicotinamideadeninedinucleotidephosphate.reduced･
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from2.5gofliverwassuspendedinImfofthe

sucrose･phospbatesolution.Mouseliversuper･

natantfractionwaspreparedbycentrifugingthe

lO%homogenateat145,000×g,forninetyminutes

andbydiscardingtheprecipitate.

Byusingthe above enzyme preparations,

decompositionofthephosphorothioatesandtheir

oxygenanalogswasexamined. Incubationwas

carriedoutat37.5●C.vaporphase.air. The

compositionoftheincubationmixturewas:

co.rEaX nhdOSphorus(5×10~3M)* o･1ml

Coenzyme (5×10~8M)** 0.2

Nicotinamide (2×10~lM) 0.05

Magnesiumsulfate(2×10~lM) 0.05

PhosphatebufEer(lxlO-1M.pH7.01) 0.3

Enzymesolution 0.3
1.00mJ

● St∝ksolution(1×10~lM inethanol)was
dilutedwith19volumesofdistilledwater.

++ NAD.NADH2,NADPorNADPH2.

Desmethylationoftheorganophosphoruscom･

poundsbymouseliversupernatantwastested

undertheconditionsbelow:

co.rEa,::pnhd:Sphorus o･lmL

Reducedglutathione(lxlO12M) 0.1

Phosphatebuffer(lX10~lM,pH7.01)0.5

Enzymesolution** 0.3
1.OmJ

■ AttileVariousconcentration.

… When0.lmloftheenzymesolutionwas
used,0.2mJofthesucrosephosphatesolu･
tionwasadded.

Themixturewasincubatedat37.5oC,vapor

phase,air.

Atspecifiedintervalsanaliquotoftheincu-

bationmixture(usuallylmJ)waspipettedinto

9mJofdistilledwater,andshakenwith40mJ.then

additional20mLofchloroform.Aqueouslayer

wascentrifugedtoremovecoagulatedproteins.

Bythistreatmentthephosphorothioates,their

oxygenanalogs,theircomponentphenolsand

someotherunidentifiedcompoundswereextracted

into chloroform,while desmethylcompounds

remainedinaqueouslayer.Aschloroformisa

strongquencherintheliquidscintillationcounting,

especiallywhentrlltium istobeanalyzed,an

aliquotofchloroformlayerwaseyaporated,and

theresiduewasdissolvedintoluene.Thistoluene

solutionaswellasaqueouslayerwasanalyzed

forradioactivitywithaliquidscintillationcounter.

ScintiIIatorsolutioncomposedof4.8gof2.51

diphenyloxazole(PPO).0.12gof2,2■-♪-phenylene-

bL'S-(5-phenyloxazole)(POPOP)in1.2Loftoluene

and0.8tofabsoluteethanolwasused.Results

wereexpressedasdisintegrationperminuteand

compared.

ScParah'onandfdcntificatLlonofdecomposition

byoducts

Separationandidentificationofchloroform-

andwater･solublecompoundswerecarriedout

asinthe following. Chloroform layer was

concentratedJ'〃VaCuObelow40oCandtheresidue

wasco･Chromatographedwiththeauthenticsam･

plesonthinlayerofsilicagel(Merck,HF,

thickness0.5mm).Themixtureofbenzene:ethyl

acetate(4:1,Ⅴ/v)(solventA)wasusedasa

developingsolvent.Afterdevelopment.silicagel

wascutinto20equalportionstransversely,and

radioactivityofeachportionwascounted.Identity

wasascertainedbyextractingtheradioactive

spotsseparatedwith(A)intochloroformandby

rechromatographingthemonthinlayerofsilica

gelwiththesecondsolvent,〟-bexane:chloroform:

acetone(40:15:3.Ⅴ/v)(solventB).Rfvaluesof

theauthenticcompoundswere;

SolventA solventB

Sumithion 0.95 0.75

Methylparathion 0.94 0.73

Sumioxon 0.29 0.41

Metbylparaoxon 0.30 0.42

4-nitrophenol 0.58 0.38

3-methy1-4-mitrophenol0.56 0.37

Aqueouslayerobtainedasabovewasconcentrated

l'nvacuobelow40oCandtheresiduewasco一

chromatographedwiththeauthenticcompounds

onsilicagelthinlayer(MerckHF,thickness

0.5mm).Thefollowingtwosolventsystemswere

used.

(C)butanol:aceticacid:water(4:1:2,V/V).

(D)isopropanol:concentratedammonium hy･

droxide:acetone(60:20:3.V/V).

TheRfvaluesoftheauthenticsanlpleswere;

3
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solvent(: solventD

Desmethylsumithion 0.75 0.94

Desmethylparatbion 0.70 0.95

Desmethylsumioxon 0.53 0.89

Desmethylparaoxon 0.47 0.89

Theamountofeachradioactivecompoundwas

determinedsimilarlytothechloroform-soluble

compoundsandidentitywasconfirmedbyre･

chromatographingthedevelopedspotsof(C)with

thesolvent(D).

Re8ult8

1. Decompositionofphosphorothioatesandtheir

oxygenanalogsbyhomogenate.

DecompositionofradioactiveSumithion,me･

thylparathionandtheiroxygenanalogswastested

byliverhomogenatefortifiedwithNADP.(Differ･

entfromthecaseofmicrosomalfraction,general

patternofdecompositionwasnotalteredsig･

niEicantlyeitherbyNADP orNADPH2) The

radioactivecompoundsformedwereseparated

andidentified.TheresultsareshowninFig.1

i -

andTable1.AsshowninFig.1,Sumithion

andmethylparathionwereevidentlydecomposed

tothesamedegreebyliverhomogenateofGuinea

plgOrWhiterat,whilemouseliverhomogenate

(A) (B)
% decomposed % decomposed

lO 20 30 20 40 60

Guineapig
Rat

Mouse

-ll--- ---- ..l

ヒ エ =コ

i

Fig.1.Decompositionofphospborothioatesand
tbeiroxygenanalogsbyliverhomogenate.

5×10~一M oforganopbosphoruscompound,
lX10~aM ofNADPwereused.Ⅰncubated

foronehourat37.5oC.Organophosphorus
compoundaddedwastakenasloo劣.

Meanofthreereplicatedtrials.

(A)pbosphorothioate.

□ Sumithion ■ methylparathion
(B)phosphorate

□ sumioxon 1 metllylparaoxon

Table1. Identificationofdecompositionproductsfromphosphorothioatesandtheir
oxygenanalogsbyliverhomogenates.

Sumithion

GuineaI)fg
Oxygenanalog 4.50%*)
Desmethylphosphorothioate 9.19

Desmethylphospborate 1.50

4-mitropheno1
3-methyト4-mitropheno1 4.75

Unidentified+*) 1.59
Rat

Oxygenanalog 4.85
Desmethylphosphorothioate ll.58

Desmethylphosphorate 1.81

4-mitropheno1
3-methy1-4-mitropheno1 3.39

Unidentified…) 0.27
Mouse

Oxygenanalog 1.96

Desmetbylpbosphorothioate 21.58
Desmetbylpbosphorate 3.74

4-mitropheno1
3-methy1-4-mitropheno1 3.54

Unidentified**) 0.07

Compoundadded

Methylparathion Sumioxon Methylparaoxon

3.55%★) 一書) -I)
9.65

1.85 11.20% 12.77%
2.94 52.ll

53.26

2.81 4.85 1.79

47
19

84
00

一
76

4

2
0

3

0

1

43

25

40

55

一
26

2

8

2
3

0

1

一

一
07

一
51
28

4

5
6

2

2

一
一
59

一
62
30

0

3

2

4 4
6

0

3

1

1
94
3

L
2

1
T
36

2

I
30

I) Compoundaddedwastakenasloo諮.

料) Chloroformsoluble.
Incubationconditions,sameasinFig.1.
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degradedSumithionslightlybetterthanmethyl･

parathion. Allofthe three homogenates No･
Coenzyme

decomposedoxygenanalogsmuchbetterthan

thephosphorothioates. Ratlivertransformed NAP

sumioxonappreciablymoreeasilythanmethyl･

40 60 80 10)eL

≠]

Uヽ-A▲▲▲ヽ′■■ヽ′▲▲LAYY▲ヽ′-■L4■′■′■■■ヽ′■ヽノ1■LAヽ′■●)~●■■●●●■■■YI-.II

誌A,au.VXA.Vこuwyhy,-.el'nuv.-;e'震.L;;gu;n-;.elごEu'itL';r'-tこ. NADH･卜 I

animalspeciesdifferenceinthedecompositionNADP
ratebetweentwooxygenanalogswasnotso

greater.Table1demonstratesthatanamount NADPH2

ofoxygenanalogandthecomponentphenolwas

formedfromthephosphorothioatesandthemajor

productwasdesmethylcompound. Although

therefoundsnoappreciabledifferenceinthefor･

nationoftheseproductsbetweentwophospho･

rothioates,theamountofdesmethylcompound

frombothphospborothioateswasintheincreasing

orderofGuineapig.whiteratandmouse,which

reflectedupontotaldecompositionrateofeach

substrate.Desmethylcompoundsfromtheoxygen

analogsaddedwereformedinthesameorder

amongttlreeanimalspecies,mouseliverhaving

thehighestactivity. Guinea pigliver was

exceptionalinproducingmuchamountofthe

phenolfromtherespectivephosphorate:approxi･

matelythreequartersofthetotaldecomposed

were4-mitrophenolor3-methyト4-nitrophenol.

Ratlivertransformedfairlylargeportionsof

sumioxon,butnotmethylparaoxon,intoun･

identifiedchloroform･solublecompound(Rf0-0.2

withsolventA).Thiswassolelyanoutstanding

differencebetweentwoseriesofcompounds,

Sumithion,sumioxonandmethylparathion,methyト

paraoxonthroughthreeanimalspecies.

2. Phosphorothioateactivationbymicrosomal

iraction.

Asthereareampleevidencesthatthemam･

malianlivermicrosomalfractioncatalyzescon･

versionofphosphorothioatesintocorresponding

oxygenanalogs,microsomalfractionwasprepared

fromliverofGuineapig,whiteratandmouse

and transformationofSumithionormethyl･

parathion into sumioxonormethylparaoxon,

respectively,wasexamined.Degradationofthe

oxygenanalogswasalsotested. Asfromthe

preliminaryexperimentsshowninFig.2,NADPrlt

was found the mosteffective coenzyme in

Sumithionactivation,washed livermicrosome

wasfortifiedwith NADPH2. Theresultsof

Fig.2.CoenzymerequirementinSumithion
activationbyratlivermicrosome.
5×1011M ofSumithion,1×1013M of
coenzymewereincubatedwithwashed
ratlivermicrosomeforonehour at
37.5oC.Sumioxonpresentbytheaddition
ofNADPHJWastakenasloo,90'.Mean
ofthreereplicatedtrials.

Table2. oxygenanalogformationby
livermicrosome.

Gul'nca〆g

Phospho･ Oxygenanalog
rothioate formed
decomposed

Sunlithionadded 24.3,00'*) 9.800'*)
Methylparathionadded20.7 7.7
Rat

Sumithionadded 12.5 6.0

Methylparathionadded 9.0 5.4
Mowse

Sumithionadded 15.3 6.4

Methylparathionadded12.6 5.0

■) Phosphorothioatesaddedweretakenas
lO0%.
5×10~1M ofSumitl一ionormethylparatbion,
lX10~3M ofNADPH,wereused.Incubated
foronehourat37.5oC. Mean ofthree
replicatedtrials.

Table3. Decompositionofoxygenanalogs
bylivermicrosome.

Sumioxon Methylparaoxon
added added

Gul'ncaがC 44.53%+) 32.57,Oof+)
Rat 15.92 13.35
Mousc 16.48 17.86

+) Oxygenanalogsaddedweretakenas
lO0%.
Incubationconditions,sameasinTable2,
exceptthat5×10~1M ofsumioxonormetbyl･
paraoxonwasusedassubstrate.Meanof
threereplicatedtrials.

transformationofthephosphorothioatesintothe

phosphoratesarereproduced inTable2land

decompositionoftlleoxygen analogsby the

5
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fraction.inTable3.Thecontentoftheoxygen

analogsformedintheincubationmixturewas

highestwhenGuineapigmicrosomewasused,

amountingapproximatelyto40%ofthephospho･

rothioatedecomposed,followedbywhiterator

mouse.Productsotherthanoxygenanalogwere

componentpllenOlandtraceamountofdesmethyl

compound.aswasthecaseofhomogenate.Guinea

plgmicrosomewasfoundtodegradethephospho･

ratesmuchmoreactivelythantheother,assl10Wn

inTable3,and majorlytotheircomponent

phenols.AsisclearfromTable2,theamount

ofsumioxonformedwasslightlylargerthanthat

ofmethylparaoxonthroughthreeanimalspecies.

andiftakenintoaccountofthedecomposition

rateoftwooxygenanalogsinTable3,Sumithion

wasseeminglyevenmoreeasilyactivatedinto

sumioxonthanmethylparathionundertheex･

perlmentalconditions.

3. Desmethylationbymouseliversupernatant

fraction.

Asdescribedabove,mouseliverhomogenate

wasfoundmostactiveincatalyzingdesmethylation

reactionofphosphorotbioatesandphosphorates

anddifferenceintheformationratewassuspected

between Sumithion and methylparathion,or

sumioxonand methylparaoxon.Theen2;ymeS

catalyzingdesmethylationortransmethylation

ofsuchcompoundswerereportedtobepresent

inthesupernatantfractionofmammalianliver,
andglutathioneisconsideredessentialasan

activatorormethylacceptor2･1･8).Therefore,by

usingmouseliversupernatantfortified with

reducedglutathione,therateofdesmethylation

ofSumithionandsumioxonintothecorresponding

desmethylcompoundswascomparedrespectively

with methylparathion and methylparaoxon.

(Undertheexperimentalconditionsnoradioactive

productsotherthanthecorrespondingdesmethyl

compoundswereformed.)Theresultsoftime

coursestudiesoftilereactionareshowninFig.3.

Therateofconversionversussubstrateconcen･

trationwasalsotested.Fig.4givestheresults.

Inaccordancewiththeresultsobtainedwiththe

bomogenate.Sumithionwasfoundtqbeconverted

ratherrapidlyintodesmethylcompoundthan

methylparathion.and sumioxon,morerapidly

thanmethylparaoxon.

6

(A)

10 20 30 45 10 20 30 45

min. min.

Fig･3･Formationofdesmethylcompoundfrom
phosphorotbioatesandtheiroxygenanalogs
bymouseliversupernatant.

5×10~lM oforganophosphoruscompound,
lx10-3Mofreducedglutathioneand0.3ml
ofsupernatantinlmJwereincubatedat

37.5oC.Meanofduplicatedtrials.
(A)phosphorothioate.

O Sumithion ● methylparathion
(B)phosphorate

O sumioxon ● methylparaoxon

10 5 2,5 10 5 2.5

Substrateconcentration Substrateconcentration
(x10-4M) (xlO-1M)

Fig･4･Formationrateofdesmethylcompounds
from phosphorothioatesandtheiroxygen
analogsbymouseliversupernatant.

1×1013Mofreducedglutathionewasused.
Meanofduplicatedtrials.
(A)phosphorothioate.

O Sumithion ● methylparatbion
O.3mJofsupernatantinlmJofincubation

mixture. Incubatedforthirtyminutesat
37.5C.

(B)phosphorate.
O sumioxon ● metIlylparaoxon

O.ImfofsupernatantinImfofincubation
mixture.Incubatedforfifteenminutesat
37.5oC.
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DiSCuSSion8

Aswidelyaccepted.phosphorothioatessuchas

Sumithionandmethylparathionareoxidizedby

microsomalenzymes ofanimal tissues into

physiologicallyactivephoSphoratesand these

phosphoratesexerttoxiceEEectsuponthewhole

animal. On theotherhand.thesephospho･

rothioatesandphosphoratesaredecomposedand

detoxified. From theresultsofexperiments

aimingatexplainingtheselectivetoxicityof

Sumithiontomammals,Oneofthepresentauthors

concludedthatSumitllionwasconvertedinto

sumioxonnotmoreslowlyinmammalsinvivo

than methylparathion and that the former

compound wasnotalwayssubjecttoeasier

decompositionthanthelatterl). Hetherefore

presumedthatthedifferenceintherespectsof

bothactivationand degradationinmammals

playsaroleofratherminorimportanceinthe

lowertoxicityofSumithionthanmethylparathion,

andattributedtheselectivetoxicitytoanother

mecbanismn. Insearchingforanexplanationof

theselectivetoxicityofSumithion,Vardanis,et

〟.1)testedactivationanddegradationofSumithion

andmethylparathionbymouseliverl'nvJ'Lroand

surmisedthattheselectivetoxicityoftheformer

compoundresultedfromthesloweroxidizability

andmorerapiddegradationthanthelatter.

However,theirassaymethodswereindirectand

the results obtained wereseemlngly rather

ambiguous.TheresultsinTable2andTable3

indicatethatmouselivermicrosomalenzymes

aswellasthoseofGuineaplgandwhiterat

oxidized Sumithion even more rapidly than

methylparathion,whichisinaccordancewith

theresultsalreadyobtainedinvz'Uo8).Astothe

degradationofthesephosphorothioatesandtheir

oxygenanalogs.Hollingworth.eLaI.3)Statedina

recentpublication deal]'ng with thelnvlvo

metabolismoftheabovetwocompoundsinmice

thatthellighselectivitylevelofSumithiondepends

ontheabilityofcleavingp-0-alkylbondthus

formingdesmethylcompoundstoplayanenhanced

roleindetoxicationasthedosageisincreased.

Moreover,tlleyexaminedthetoxicityandmetabo･

lism of O一methyl phosphonate analogs of

Sumithionandmethylparatlliontoverifythe

abovellypOthesis.Astheresultstheyfoundthat

thetoxicityratioofthesesumiphonothionand

methylparaphonothionwaslessthanthatof

Sumithionandmethylparathion.alsothatdes.

methylationofthesephoSphonoanalogsoccurs

onlyslightly.However.thepresentauthorsthink

thattheresultsobtainedbyIIollingworth.CLat.

arenotalwayssoconclusive,astheenhanced

desmethylationofSumithionmightbetheresults

oflowertoxicityofSumithion,ratherthanthe

cause,andthattheirconclusionslacktheevil

dencesthatthereductionoftoxicityratioobserv･

edinphosphonoanalogscomessolelyfrom the

inabilityofthesecompoundstobedesmethylated.

Althoughindeedmouseliversupernatantcatalyzed

desmethylationofSumithionandsumioxonmore

rapidlythanmethylparatllionandmethylparaoxon,

respectively,asshowninFig.3andFig.4,the

differencewasnotsolargeastoexplainthelower

toxicityofSumithion.

Thus.theaboveLnvftroresultsofactivationand

degradationofSumithionandsumioxoncompared

withmethylparatllionandmetbylparaoxonare

seeminglynotincompatiblewiththepresumption

drawnfromthepreviousinvfvoexperimentsthat

thedifferenceinactivationanddegradationof

Sumithionandsumioxondidnotresultinthe

lowertoxicityofSumithiontowardmammals.
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