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MetabolicFateofDDT inDrosoPhila melanogasEer. ⅠⅠ.DDT-Re8iStAnCeand Kelthanc-

Production. MasuhisaTstTEAlt10TO(GeneticalLaboratory,FacultyofScience,OsakaUniversity,

Osaka).ReceivedOct,25,1960.Boiyu･Kagaku,25,156,1960.(inEnglish)

28. ショウジョウバエにおける DDTの代謝.ⅠⅠ.DDT抵抗性と代謝.塚本増久 (大阪大学

FJl学部 生物学教室)35.10.25受理

節1掛 こおいてDDT抵抗性のキイロショウジョウバェはDDTをそのエ'タノール型の誘導休である

Kelthaneに代謝することを定性的に証明したが,この代謝経路は今迄全 く知 られていなかったので.

その定立的な資料を紀山するためと,それによって DDT抵抗性の程度や抵抗性迫伝子 と DDT の

代謝との関係を知るために,体内で作られたKelthaneの量を Fujiwara法で比色測定 した.その約

束,抵抗性系統や,抵抗性系統 と非抵抗性系統 との雑種では,DDT処理後多虫の Kelthaneが作ら

れることや, 非拡抗性系統にも雌かなが らDDT を代謝する能力があることなどが明 らかとなった

が,代謝のさかんなことが,抵抗性の強い原因であるのか,または代謝がはたして第2穿き色体上の航

抗性迫伝子によって交配されているのかどうかなどについては断定を下すことはできなかった.

QuantitativeanalysesforKelthaneproductioninviuowerecolorimetrical1ycarriedoutby

theFujiwarareactionfromageneticalstandpointafterrearinglarvaeofDrosophilamelallu･

gasteronmediacontainingvariousamountsofDDT･DDT wasmetabolizednotonlyby

resistantstrainsbutalsobynon-resistantstrains,andtheamountsofKelthaneproducedwere

notdirectlyproportionaltotheresistancelevelsofthestrainsused. Itisnotyetconclusive

whetherthemetabolism isacauseoftheresistanceoraconsequenceoftheresistanceand

whetherthemetabolism isduetotheDDT-resistantgene.

SeveralyearsagoitwasreportedthatDDT･

resistanceinDrosoPhtlamelanogasterwasdueto

adominantgenelocatedataparticularpartof

thesecondchromosome5,b). Inthe丘rstpaper6)of

thisseries,ithasbeenshownqualitativelythat

DDT･resistantstrainsofthisinsectspeciesare

capableofmetabolizingDDTtoitsethanolicderi-

vative,Kelthane,butnotto ethylenicDDE.

Theseresultssuggestedthattheresistantgenein

DyosoJ?hLla.unlikethatinthehousefly,didnot

giverisetoDDT-dehydrochlorinaseactivity.

Thepurposeofthispaperistopresentquanti-

tativedataontheDDT･Kelthaneconversionand

toascertaintherelationshipbetweenDDT-resist-
anceandDDT･metabolismfromageneticalstand-

point. Forthispurpose,theproductionofthe

metaboliteKelthaneinviuowascolorimetrically

determinedbytheFujiwarareactionafterrearing

DrosoPhilaonmediacontainingvariousamounts

ofDDT.

M&terialSandMethods

Variousresistantandnon-resistantstrainsof

Drosobhilamelanogasierwereusedinthisinves･
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tigation. ThefollowingisalistoftIleSeStrains

withbriefdescriptions:

(1) Canton･S･･････highly susceptilbletoDDT,

BHC,parathion,nicotinesulfate,etc.MorpI10･

logicallywild･typelaboratorystrain.

(2) cnbw-････a second chromosomal mutant

strainmarkedwithtwoeye･colorgenes:cL'llJtabar

andbrowfl.SusceptibletoDDT.

(3) bw;sl;sun.-･･.amultichromosomalmutant

strainmarkedwiththreevisiblecharacters:browJt

eyes,scarleteyesandshaven･nakedbristlesonthe

second,thirdandfourthchromosomes,respec･

tively. LesssusceptibletoDDTthantheusual

mutantstrainsbutsusceptibletonicotinesulfate.

(4) Hikone-R･････.amultipleresistantstrainto

DDT,BHC, parathion, nicotinesulfate.ctc.

CollectedasaDDT-resistantstrainfromthefield

in1952･ Subsequentlyselectedunderlaboratory

pressurebyvariousinsecticidesforseveralyears.

Phenotypicallywild･type.

(5) TyMB-･･-selectedforI)DT･resistancefrom

Thisworkwassupportedinpartbygrantsfrom

theWorldHealthOrganization,U.N.,andfrom

theMinistryofEducation,Japan.
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awild-typemixedpopulation.lVM .̂inintiallyby

Mr.T.Hiroyoshiandsubsequentlybytheauthor

for4years(morethan130generations).mghly

resistanttoDDT.Witd･type.

(6) TyMD･ ･･-selected for Dipterex.resistance

fromtheWMAstrainformorethan100general

tions.ResistanttoDDTandDipterex.Wild･type.

(7) lVMII.･･.･･selectedforgarnma･BHC-resistance

fromtheWMAstrainformorethan80generations.

ResistanttoBHCandDDT.Wild･type.

(8) TDE･R･･････selectedforTDE-resistancefor

morethan35generationsfromamixedpopulation

oftheWMB,WMDandWMHstrains. Highly

resistanttoDDTandTDE.Wild･type.

(9) KSL,･.･･.･obtainedfrom Dr.B.Rasmuson.
Sweden,asanorganophospbate･resistantstrainin

1958.Sincethennoselectionwith insecticides

hasbeenattemptedinthislaboratory.

Forthephysiologicalandbiochemicalinvesti･

gations,specialsynthesizedstrainswerealsomade

upfrom thesusceptibleCanton･Sstrah andthe

resistant Hikone･R strainbythechromosome･

substitutiontechnique.

(10) HR･1･･････TheX･chromosomeoftheCanton.

Sstrainisreplacedbythatoftheresistantstrain,

0
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-C
l

H

-C
IC
I

C1-4= )--く≡ 〉C1-- Cl-く≡ 〉-

pterex,NihonTokushuNoyakuCo二;Diazinon,

Chu即iSeiyakuCo.;andnicotinesulfate,Japan

ĝr.InsecticideCo.

Thetechniquesforinsectrearingprocedure,
treatmentswithinsecticides,testsforresistance

andextractionofthemetabolite were almost

identicaltothosedescribedinpreviouspapers6･B).

AmlyBi与bytheFttjivAr8reaction.Themeta-

boliteKelthaneisdegradedbyalkaliintodichloro-

benzophenone(DBP)andcllloroform asfollows:

thechloroform canbedet∝tedasapinkishcolor

complexbytheFujiwarareaction.Priortocolori･

metricanalysis,itisnecessarytoperform some

preliminarypuri丘Cationoftheetherextractofthe

insectsamplebecausethiscontainslargeamounts

offattysubstanceswhichinterferewiththeanaly･

sis. The use ofconcentrated lICSOlwith

cyclohexaneorinthemodはedDavjdowcolumne)

ishighlyeffectiveforremovingtheseinterfering

substancesfrom thesample,buttheuseofthe

concentratedII2SO-isnotpossiblewiththeFuji-

warareactionbecauseofthepoorand/Orvariable

recoveryofKelthane. Toremovemostofthe

interfering substance, ttlerefore, thepartition

methodbetweenpetroleumetherandacetonitrile

II 0

-く≡ 〉-cl- Cl-く二 )-a-く= 〉-cl+CHC13

cl/占1＼cI C./dl＼cl
Drosophila
Zn VIVO

(DDT) (Keltbane)

butthesecondandthirdchromosomesarederived

from thesusceptiblestrain.SusceptibletoDDT.

(ll) HKl2-････Thesecond chromosomeofthe

susceptible strain isreplacedby theresistant

second chromosome of the Hikone-R strain.

ResistanttoDDT.

(12) HR･3･････.ThethirdchromosomeofthesusI

ceptiblestrainisreplacedbythatoftheIIikone.R

strain. Non-sesistanttoDDT butresistantto

nicotinesulfate.

Theinsecticidesusedasselectingagentsfor

increasingortestingresistancelevelsofvarious

strainswerefumislledrespectivelybythefollowing

chemicalcompanies:DDT,AsahiGlassCo.:TDE,

Rohm& HaasCo.;BHC,AsahiclassCo.;Di･

alkali

(DBP) (Chloroform)

suggestedbyHoskinsetal.1)hasbeenemployed

priortotheFu3iwarareaction,andthisisthe

mostimportantdifferenceintechniquefrom that

describedinthepartIofthisseries. Theresidue

ofetherextractfromeachgramofinsectmaterial

wasdissolvedinatotalof30mLofpetroleum

etherandwastransferredintoalOOml.separatory

funnel. Then30m1.0facetonitrilewasadded

andthemixturewasshakenfortwominutes.

Afterthetwophasesbadcompletelyseparated,

theloweracetonitrilelayerwascollectedintoa

且ask,thesolventwasevaporatedandtheresidue

wastransferredwithasmallportionofetherinto

atesttube. Theetherwasevaporatedtodryness

andthentheresiduewasredissolvedin8.0m1.of
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pyridine,andtesttubewaschilledbyice-cold

water. Justbeforetheanalysis,3.0m1.0fchilled

NaOIIsolution(15g.NaOHand30ml.H110)was

addedintothetube,andthetubewasimmediately

shakeninaboilingwaterbath. Afterdevelop･

meれtoffullcolor,whichusuallytook2-3minutes,

theupperpyridinelayerwastransferredintoa

glasscellwithal･cm.lightpath.andtheabsorb-

ancewasrecordedbyaspectrophotometer.The

amountof Kelthane was estimated from the

differencebetweentheabsorbanceat538mFLand

thatat700m〃･ Distilledwaterwasusedasthe

referencesolution Standardconcentration-absorp･

tion calibrationcurveswereobtainedfrom ト

gramsamplesofinsectmaterialstowhichknown

concentrationsofKelthanehadbeenadded.

Experiment8andReBultS

A.KeIthAneFormationduringDevelopmental

StAgCさ

WhcnDrosoJ)ltilalarvaewererearedonDDT･

containingmedia.KeltllaneWasfoundnotonly

inthelarvae,butalsointhepupaeandresulting

adultflies.Moreover,whenadultfliesrearedon

DDTイreemediawereplacedincontactwithDDT

deposits,Kelthanewasalsodetectedevenwithin

5110urSafterthetreatment.

Table1representstheKelthanecontentfound

duringthemetamorphosiswhenfirst･instarlarvae

oftheHikone･R strainwerebredonmediacon-

tainingDDT at1000/Lg/ml. Full･grownlarvae

werecollectedjustbeforepupation,andmiddle

stagepupaewerecollectedbyaotationonwater;

adultflieswerecollectedwithin24hoursofemer-

gence. Larvaeandpupaewerewashedinwater,
rinsedtwicewithethanolandthentwicewith

cthcrinatxaker. Abultdieswererinseddirectly

twicewithetller. Theinsectswerethenspread

onadrymterpaper,theetherinstantlyevapo-

rated,andthematerialwasimmediatelyweighed

outin1-gram samples.

Asshowninthistable,thevarianceinKelthane

contentistheleastinthepupae. Thepupaeis

aclosedsystem withoutanyuptakeoffoodor

excretionoffeces. Althoughmoretroublesome

tocollect,pupalsampleswereemployedforana-

lyticalmaterialsinsubsequentexperiments.
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Table1. Kelthanecontentofthevariousstages

intheHikone-RstrainexposedaslarvaetQ1000

〝gDDTperml.medium..Averageswith丘ducial

limitsat5% level.

DevelopmentalNo.of Kelthanecontent
stage samples 〝g/g 〟g′/individual

Larvae 6 107±31 0.097±0.033

Pupae 8 246±24 0.233±0.018

Adults 5 377±56 0.258±0.αll

B. EffectofDl)TDo88geOnAmountsOf

theMetabolite

TheHikone･Rstrainwasbredonmediaconta･

mlng DDT atvariousdosagelevelsandeacll

1-grampupalsamplewasanalysed. Table2sum･

marizestheresultsinmicrogramsKelthanePer

gram pupae.

Table2. AmountsofKelthaneproducedinpupae

oftheHikone-RstrainatvariousdosesofDDT.

DDTdose No･of Kelthanecontent class
inFLg/ml samples ､in〝g/g

533 … 芸 ≡1…) low

100 6 116土31

200 8 119土12

500 6 131土 8

mediunl

1000 8 257土35 high

lnthistable,thedatacanbegroupedintotllree

classesinrespectof Kelthane content:low.
mediumandhigh. Differencesamongthesethrcc

groupsarehighlysignincant,whilstthereisno

signi丘cantdiEferencewithinagroupatthe5%
level.

C. ComparisonofEelthneContentAmong

ResistantStrain且

LevelsofresistancetoDDT,BHCandDipterex

inseveralresistantstrainsarecomparedinTable

3.AllthesestrainsarehighlyresistanttoDDT,
whilstthesusceptible Canton･S strain cannot

emergenormallyevenat50FLg/mldoseofDDT.
Allthe tesistant strainsaresimilarin their

responsetoDDT,butdifferintheirresponseto

BHCorDipterexespeciallyatthehigherdoses.

Larvaeofcertainoftheresistantstrainswere

rearedonmediacontainingDDTat200and1000

〃g/ml.andthecontentofthemetabolitewas
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Table3. ResistancepatternsoffiveDDT･rcsisttlntStrainstoinsecticideS.

Insecticide
Dose

′,よ,nm. -,ikone-R WMB

1000 75.4
2000 85.6
3000 85.0
4000 78.2

Percentemergence
WMD WMII KSL

6
4
8
2

82
75
m
7

2
8
8
2

89
87
お
お

0
6
0

2

89
朗
81

8

4
0

0

3
8
6

7
6
4

2
2
6

82
69
別

8
0
0

2
3
0

9

Dipterex 0
0
0

1
3
5

3
6
4

90
37
14

8
4

8

88
日

8

71.4 89.2
3.6 78.0
0.2 0.0

quantitativelyanalysedinthepupae(Table4).

Table4. AmountsofKelthaneproducedinfour

resistantstrainsattwoDDTdoses.

KelthanecontentinFLg/g

Resstirsatiannt-saNij ef{,2,6ij(f saNSifs~~言辞 訂

Hikone-R 7 119±12 8 257± 35

WMB 6 278±28 7 379± 26

WMH 4 393±22′ 4 326± 59

TDE-R 3 519±75 5 598±113

D. GeneticalAspectsOfDDT･Metabolism

Thissectionreportsastudyoftheresistance

problem fromthejointapproachofgeneticsand

biochemistry. Asshownabove,DDT-resistant

strainscanmetabolizeabsorbedDDTintoKel･

thane.

Toascertainthebiochemicalcharacteristicof

theDDT-resistantgeneRsE(2)DDT5),Fl･hybrids

betweenresistantandsusceptiblestrains were

危rstanalysedfortheirabilitytometabolizeDDT.

Table5. ComparisonofKelthaneformation

dosesofDDT.

Strainorcross RL.

Hikone-R

liikone-R辛×Canton.S♂

Canton-S早XHikone-R♂

WMB

WMB♀×cnbw♂

cnbw♀×WMB♂

TheIIikone･RandWMBstrainswereusedasthe

resistant,andtheCanton･Sandcnbwstrainswere

usedasthesusceptib一eonesincrossingexperi-

ments. Susceptiblestrainscannotsurvive at

higherdosesofDDTandhenceitwasimpossibleto

examinetheirmetabo一ism atsuchdoses. Fortu･

れately,sincetheresistantgeneisdominantover

thesusceptiblealleletheFl･hybridsarealsore･

SistanttoDDTandhencetheycanmetabolizeit.

OvipositionwasalwaysobtainedonDDT･free

media,andthehatched丘rst-instarlarvaewere

collected andbredon DDT･containing media.

Table5showsthe results obtained from the

reciprocalcrossesbetweentheresistantandthe

susceptiblestrains. Whenthesusceptiblestrain

wasusedasthefemaleparent,theKelthane

contentinthehybridseemedtobeslightlyless

thanthatinthehybridfromtheresistantfemale.

However,differencesbetweeneachreciprocalcross

orbetweenhybridsandtheirparentalresistant

strainarenotsignificantorscarcelysignはcantat

5%levelat200lLg/mldoseofDDT. At1000/fg/ml

intheresistantandtheFl･hybridsattwo

Kelthanecontentilll哨/g

ofsamples200〃gDDT/mlNo.ofsampleslOOOFLgDDT/ml

7

3

4

6

7

6

8

3

5

7

一

一

159
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dosethedifferenceinKeltbanecontentisbigbly

significantbetweenthehybridsaddtheparental

ⅠIikone･Rstrain.

Anothergeneticalapproachhasbeenattempted

toconfirm therelationbetweenresistanceand

metabolism byusingSPeCialsynthesizedstrains:

HR-1.HR-2andHR-3. Thesestrainsl一aVea

common susceptible chromosomalmake･up or

geneticalbackgroundexceptfortheparticular

chromosomebywhichthesestrainsarecharac･

terized.

Synthesisofthesespecialstrainshasbeenper-

formed by chromosomalsubstitutionsusing a

意 ;怠 ;-Usb% ♀

chromosomeonDDT-resistancewasprovedtobe

negligibleV,itsconstitutionwasignored.

ThemajorDDT･resistantgene,Rst(2)DDT,
islocatedonthesecondchromosomeofthere･

sistantstrain,andhenceonlytheIIR-2strainis

resistanttohighdosesofDDTamongthesespecial

strains. Resistancepatternsofthesestrainsto

someinsecticidesaresummarizedinTable6.1m

thistableitisobviousthatthesecondchromoso･

malfactorfromtheHikone-Rstrainisresponsible

forresistancetoDDT,DipterexandDiazinon,
anditisalsoevidentthatresistancetonicotine

sulfateismainlyduetothethirdchromosomal

x 号 ･･昔 ♂

‡
J

早 ;% ;% ♂ 昔 ;竺 許 ♀ 千 手 ;i ;÷ ♂
(Hikone-R)

-
-}

% ;品 ;富 ♀Xl
旦
y

l l
J J

(Canton-S)

･古 ;嘉 ♂ 意 ;6 ;孟 ♀干草 ;盈 ;-sob-♂

J J

普 ;義 ;去 ♀×♀ ;義 ;-S'7 ♂ 意 ;-cOf;去 ♀×与 ･･cOi ;妄 ♂ -'B-;p'-m;-u% ♀×寺
J

普 ;÷ ;÷ ♀
&

@ .+ .+
r~'丁 '｢:

(HR-1)

♂

J

チ ;% ;÷ ♀
&

Jy- ;% ;÷ ♂
(HR-2)

U
mH

&

Jy-;チ ;% ♂

(HR-3)

Fig.1. Crossingproceduresforsynthesisandchromosomalconstitutionsofspecialstrains

+:chromosomesderivedfrom thesusceptiblestrain

◎ :cllrOmOSOmeSderivedfrom theresistantstrain

multichromosomalmutantstrain. Thecrossing

procedures and chromosomal constitutions of

specialstrainsareillustratedinFigure1.The

exactdescriptionofthisnon･resistantmultichro･

mosomalmutantstrainisasfollows:scγ2BySP;

tnsSMl,alCysL)ソdPbPm;Ilz(3L)P,In(3R)

C,Sbel(3)e/Ubx130eB.Allthemajorchromo･

Somes are marked withdominant mutations,

exceptforthesmallestfourthchromosome,and

carrythelargechromosomalinversionbywhich

crosslng･OVerbetweenheterozygouschromosomes

issuppressed. Sincetheeffectofthefourth
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factor,thiscon丘rmingpreviousresultsl'7).

TocomparetheabilityoftheKelthaneproduc･

tionofsusceptibleandresistantstrainsattlle

samedose,therelativelylow doseofDDT,30

〃g/ml,wasemployed. Atthisconcentration.
eventhehighlysusceptibleCatnon-Sstraincan

produceapparentlynormalpupae,buttheadult

れiescannotemergenormally.

QuantitativeanalysesforKelthaneproduction

werecarriedoutbytheFujiwarareactionwith

only5.Oml.pyridineand3.Oml.NaOHsolution

inthisinstance,sincetheamountsofproduced
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Table6. Resistancepatternsofthesynthesizedstrainstoseveralinsecticides.Dataare
expressedinnumberofadultsemergedfromlarvaerearedoninsecticide･containingmedia,
withthepercentemergenceinparentheses.

Insecticide

DDT

D0-ge "osctfhiBatE en HR_1"o･(md形)孟 g ulb em笠 3

500FLg/m1 300 1 (0.3) 257(85.7)
1000 500 0 (0.0) 418(83.6)
2000 200 0 (0.0) 143(71.5)

pJ
E
Fれu

7
2
0

1
0
0

qLr
qL
l
r

5

1
0

Dipterex 7.Oppm 200 0 (0.0) 121 (60.5) 0 (0.0)

Diazinon 0.4ppm 300

Nicotine sulfate 400ppm 2 00
600 3 0 0

1000 3 0 0

0 (0.0) 46 (15.3) 1 (0.3)

38(19.0) 53 (26.5) 178(89.0)
4 (1.3) 3 1 (10.3) 125(41.7)
0 (0.0) 0 (0.0) 30(10.0)

Table7. Kelthaneproductioninthesusceptible,mutant,resistantandsynthesizedstrains
ataDDTdoseof30pg/ml.

strain sus:C.eelp3tEbViity sTz.,霊s KelthaneinCOpngt,egntinpupae

Canton-S
cnbltl

bw;sE;sun

IIikone-氏
HR-1
ⅠIR-2
H氏-3

highlysusceptible
susceptible
lesssusceptible
resistant

susceptible
resistant

susceptible

3
5
4
6
3
4

3

3
2
7
5
0
0
0

6
4
4
一
7
1
1
4

l

l

土

士

士

士
±
±

±

3
5
7
5

3
1

3

3
1

5
3
2
0
5

3
2
3

4

metabolitewereexpectedtobeextremelysmall

insusceptiblestrains. Table7presentsresults

withtheresistant,non･resistantandsomemutant

strainsataDDTdoseof30f′g/ml.

Theseresultsapparentlyindicatethatnon-re･

SistantstrainsarecapableofmetabolizingDDTto

Kelthaneinsmallamounts,andthatthereisno

signi丘CantdifferenceinKelthanecontentbetween

thesusceptiblecnbw,theDDT.tolerantbw;sE;sun

andtheDDT･resistantHikone-RandHR-2strains

atthissublethaldoseofDDT.

DiSCuBSion

From theresultspresentedinthesetables,it

maybeconcluded1)thatKelthaneispresentin

larvae,pupaeandadultsofDrosoPhilaafterthey

havedevelopedonDDT･containingmedia,2)that

theamountsofKeltbaneproducedinpupaeare

notdirectlyproportionaltotheresistancelevels

ofthestrainstested.especiallyatalowdoseof

DDT,3)thatFl･bybridsbetweentheresistantand

susceptiblestrainsarealsocapableofproducing

largeamountsofKelthane,and4)thatthegreater

Kelthaneformationiscorrelatedwiththeresistant

secondcbromosomalfactor.

TheRrstpurposeoEthisinvestigation,topre･

SentaquantitativebasisfortheDDTIKelthane

conversI'on. has been accomplished by these

results. Thesecondpurpose,however,ofascer-

tainingarelationship between the metabolism

andtheresistanceorresistantgenehasproved

extremely difRcult from these data obtained

exclusivelyfrom invivoexperiments.

Severalpossiblebiocllemicalmechanismsfor

insecticide･resistancehavebeenproposedbymany･

workerson thebasisofobserved differences

betweenresistantandsusceptiblestrains. Most

ofthedifferenceshavebeenduemerelybychance

tothegeneticoriginofthestrainsused, and

no hypothesis has proved consistent for all

strainsexaminedexceptonebasedonthemetal

bolism of DDT by DDT･resistant housenies.

Indeed,dehydrochlorination,atthattimetheonly

identi缶edmetabolicpathwayofDDTininsects,
hasbeenconsistentlyfoundtobemorerapidin

resistantthaninsusceptiblestrainsofhouse爪ies.

161



防 虫 科 学 茄 25一巻 Ⅳ

Furthermore,invl'lroexperimentswithhousefly

homogenatesorenzymepreparationsalsosupported

suchacorrelation:themoreresistantthestrain,

thegreatertheDDT-DDEconversion.Therewere

someobjectionstothismechanism:anenllanCed

metabolisminresistantinsectscouldbenotacause

ofresistancebutaconsequenceofresistance,since

resistantinsectscansurvivelongerandarephy-

siologically more vigorous than non･resistant

insectsaftertreatmentwiththeinsecticide.Since

theresultsofz'nviLroexperimentshavenegated

suchanobjection,thehypothesisthatthedetoxi･

一yingmetabolism ofaninsecticideisoneofthe

majormechanismsforinsecticide･resistanceisstill

validatthepresenttime. Geneticstudieson

DDT･resistanceandDDT･dehydrochlorinaseacti･

vitybyLovell& Kearns2)oronorganophosphate･

resistanceandali･esteraseactivitybyOppenoorth3)

inthehousenyaregoodexamplesofthemost

convincingexperimentswhichrevealtherelation

bctwccnthegeneforen2:ymeactivityandthegene

forresistance,independentlyofthestraz'nsused.

InthepresentinvestigationonDrosoPhiLametal

bolism.onlyKelthanewasdetermined,usingthe

Fujiwarareaction,sincetechnicaldi仇cultieswere

associatedwithanalysesforothercompounds.

Therefore,itisnottobeexpectedthatthedynamic

patternoftheDDT-metabolism inDrosoPhilais

adequatelyref一ectedbyquantitativeanalysesof

Kelthanein pupalsamplesalone. Itisstill

uncertainwhetherKelthaneisaprimarymetabolite

ormetabolicpathway,sincethewater･solublefrac･

lionwasnotanalysedinthisinvestigation. If

theproductionofKeltbaneinresistantstrains

isfollowedbyitsrapiddegradationorexcretion,

determinationSofKelthanealonewouldseldom be

proportionaltothelevelofresistance. Unusually

largedirrerencesin Kelthane contentbetween

DDT･resistantstrainssuggestthenecessityof

furtherexperiment. Oneshould,therefore,re･

strainfrom cpncludingwhetherthemesabolismis

acauseoraconsequenceoftheresistanceand

whetherthemetabolism isduetoabiochemical

functionoftheresistantgene,untilmoredetailed

balance-sheetsonthemetabolism areavailable.

Forthispurposeitisnecessarytoperform

enzymaticexperimentsinvitroinwhichcompari･

Sonswillbemadeindependentofconsiderations
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ofmortality,especiallyin susceptiblestrains.

Preliminarystudiesinuitroarecurrentlybeing

re･attempted,althoughitwasfoundthatneither

DDE norKelthanewasproducedfrom DDTby

homogenatesorenzymepreparationsofDyosoj･hL'la
under conditions favourable forthe housefly

enzyme,DDT･dehydrocblorinase.
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Rさaumさ

し'auteurdonnelerisultatdesrecherchesquan.

titativesetg6m丘tiquessurlem占tabolismeduDDT

che2:lessouchesdedrosophilesensiblesetr6sist･

antesauxinsecticides. Lacomparaisondelapro･

ductionduKelthanel'nzJiLJOa6tifaiteselonla

reactiondeFujiwaraapresletraitementaveck

DDT.Lessoucbessensiblesetr占Sistantesetleurs

hybridespeuventconvertirduDDTauKelthane,
maislesquantitesduKelthanequiseproduitdams

les drosophiles ne sontpas proportionnelles

directementaveclesdegr占sdelar占sistancedes

souchesauDDT.
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