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susceptibledirectiop･･

Thechromosome,thelocusandtheproperty

oEthisrcsi;tancegenewereinaccordancewith

theoneswhichwerefoundinvariousresistant

slraiIISOftheworld.Thisfactsuggestsstrongly

thatthemajorityofresistantstrainsmaybedue

topolyphyleticorigins.

Lastlyitwaspointedoutthatthephenomenon

ofcross.resistancetovariousinsecticidesanda

negativelycorrelatedeffectforPTU,mightbe

duetopleiotropicexpressionsofasinglegene.

Acknowledgment:Ⅰwishtoexpressmythanks

toMr.T.Sugie and MissS.Yamamoto for

theirassistanceinperformingapartofthe

experiments.Thisworkhasbeensupportedby

thigrantofWHO,and NIH (GM-10154).

respectively.

Referencecited

1) Kikkawa,H.:Ann.Rep.Scient.Works,Fac.

Scl'.OsakaUnit)..9,1(1961).

2) 0gita.Z.:BoEyu･Kagaku,23,188(1958);

NaEuye,182,1529(1958).

3) Ogita,Z.:-Botyu･Kagaku.26,-7(1961);Ibid.,

26,8(1961).

4) Auerbach,C･:CotdSpring HarborSymb･

Quant.BEo7.,16,199(1951).

5) Demerec,M.,etat.:Proc.NaLt.Acad.Sci.,

32,36(1946);Caynegz'eInst.Wash.Year

Book,No.50,181(1951);Ibid.,No.52,210

(1953).

L･LTheGeneticStlldyontheRe8i8tanCetOSeyininDro80PhEtametanoOaBter.HideoKIT(K̂W▲

(DepartmentofGenetics,MedicalSchool,OsakaUniversity,Osaka)ReceivedJuly16.1964

BoLyu-IIagaku,29,42,1964

9. キイE)ショウジョウバエにおけるセビン抵抗性に駒する遺伝学的研究 ~吉川秀W (大阪
大学以学部氾仏学教rii)39.7.16受理

放近セビン,ピt]ラン等のカ-バメート系殺虫剤がカやシラミの駆除に広く用いられるようになっ

た.舛妹のあることはカやシラミではカーバメー ト系湖山刑とDDT等のFnIIこ逆相鵬の効凪 すなわ

ちDDTに払いものはnってカーバメート系殺虫剤に弱いという現象があるらしいといわれている.

キイロショウジョウバエではまだカーバメート系殺虫剤の紙抗性についての桝兜がないと思われ
)

るので, 上記の逆相関の現象と約びつけて尖畝を行った. カーバメニ ト系殺虫剤としてはセビンを

用いたが,実験の結果キイロショウジョウバエのセビン抵抗性はDDTやパラチオン抵抗性と向じく ▲

郡2敗色休の 64.5の柁掛 こある一つの似仕迫伝子によってひきおこされることがわかった.つまI)

シコウジコウバエでは｣っの氾伝子の変化に作って駄菜摘,tll一機燐系おきぴカ--′ヾメート系のどの松
山剤に対しても交差抵抗性のおこることが見山されたこ従ってカやシラミに見山されたようなDDT･

とカーバメー ト系殺虫剤との逆相関の関係は存在しないものと思われる.

'Introduction

Withinthepastfewyears,carbamateinsecti･

Cideshavebecomewidelyusedforthecontrol

ofvectorssuchasmosquitoesandbodylice.

Recentworksuggeststhepossibilityofan,ega･f
tively correlated effect between carbamate

insecticidesand chlorinated hydrocarbonsl･!).

Suchanegativelycorrelatedeffectwasfound

byAscherandhiscoworkers3J4)inMuscadom-

esLl'ca,VIE..Somedrugssuchacetylbromoacetate

weremoreeffectivetoDDT-resistantfliesthan

tosusceptibleones.Subsequently,Ogita8J6)found
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inDyosophiLamelanogasteythat.phenylthiourea
anditshalogenderivativesweremoreefieclive

toDDT-resistantlarvaethantosusceptibleoncs.

Areviewconcerningthisphenomendnhasbccn

reported by Brown7). SincetheresecnlSnO

availabledatumastotheresistancetocarblamat,e

insecticidesinD.metanogaster.agenetic_Study

wasundertakeninconnectionwiththeproblem

ofa.negatively correlated effectmentioned

above二

AhteriA]8AndAtethod8
1

Asacarbamateinsecticide,Sevin(トnapbthyl-
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methylcarbamate)Suppliedfrom theNihon

AgriculturalDrugCompanylnc.,wasused.It

wasdissolvedin99% etbylalcoholinaconcen･

trationof10,000p.p.m.andwasmixedwitha

mediumtothedesiredconsistency.

Thetestmethodwasthesameasthatemployed

inmypreviouspapere). A certainnumberof

firstinstarlaryaeofD.metanogasLerwereplaced

onamediumcomposedof2%agar,4%sucrose,

3%yeastpowderandaknownconcentrationof

Sevin.andtherateofemergenceofadultflies

wasexamined.

Thellikonestrainwhichhadbeenselectedby

increasing concentrations ofSevin forten

generationswasusedasaSevin･resistantstrain･

As susceptiblelines,threestrainswith the

followingvisiblemarkerswereused:thefirst

washomozygousforbrown(bw;2-104.5);scarlet

(sL;3-44.0);shaven･naked(sulI,410.0十),the

secondforcinnabar(cn;2-57･5);,spineless(ss;

3-58.5);grooveless(g〟′;4-0.0+),andthethird

forcinnabar(√〟;2-57.5)vestigial(〝g;2-67.0)

brown(bw;21104.5).

ExperimentalResults

Ratesofemergenceofthesestrainsinprobits

areshowninFigure1.TheLDB.OfHikoneis

about80p.p.m..whereasthatofthecn;ss;gvL

strainandofthecnvgbwstrainisslightlyless

S
一

!
q

Ol
d
u!
a
u

u
a
E
J
a

u
a

J

O
a
J
q

thanlop.p.m.TheLD6｡Ofthebw;st;szJnstrain

seenlStObeverylow,viz..itisaboutl̀p.p.m.

Inordertoexaminewhethertheresistance

toSevinisdominantornot.andalsowhether

itissex･linkedornot.thefollowingmatings

weremade.TheresultsarestlOWninTables1

and2.

Fromtheseresults.itmaybeconcludedthat

theresistancetoSevin isdominanttothe

susceptibility,andthatthemajorgeneorgenes

respollSiblefortheresistancetoSevin,seemto

benotsex･linked.However.inahighconcen.

trationofSevin asloop.p.m.,thelevelof

resistanceintheresistantxsusceptiblematings,

isnearlyhalfthatofthehomozygousresistant

strain(Hikone).Thisresultsuggeststhatthe

resistancegeneorgenesarenotcompletelydomi-

nant.Furthermore.thefactthatthenumberof

malesinthematingofresistant♀×susceptible

♂ isalwayslargerthanthatinthereciprocal

mating,suggeststhattheremaybeinvolveda

minorresistancegeneorgenesontheX･chromo･

someoftheHikonestrain.However,thisproblem

hasnotyetbeenanalyzedthoroughly.

Next,inordertodeterminethechromosome

towl一ichthemajorresistancegenebelong.the

HikonestrainwasmatedtothebEt1;St;SUN;

Sevin･susceptiblestrain.anditsFlmaleswere

back.crossedtothemulti.chromosomalmutant

65 .＼も ＼ ＼ . ●:HL-koL)e
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ConcentrationofSevininmedium(p.p.m.)(log.scale)

Fig.1. LevelsofresistancetoSevininresistantandsusceptiblestrainsofD.meLanogastey.
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TableI. MatingsofHikone(H)(resistant)andcn;ss;gzJL(susceptible)strains.
250larvaewereusedforeachtest.

Cross

〃♀×β~♂

Concentration
ofSevin(p.p.m.) ♀ ♂ l Total

Table2. MatingsofHikone(H)(resistant)andbw;st;szJIl(susceptible)strains.
200larvaewereusedforeachtest.

cross l ｡fCsoenv?三等 t,i.oA.) l ♀ ♂ L Total

strain.Thefirstinstarlarvaederivedfromthe

back.Crosswereraisedonmediawithorwithout

Sevin.TheresultisshownimTable3.

AsshowninthisTable,undertheselection

ofSevin,thefrequencywithwhichthebrown

characterappearsisconsiderablylessthanthe

frequencyofthecontrol.Thisfactindicates

clearlythatthemajorgeneorgenesresponsible

forthe Sevin.resistance areon･the second

chromosome.
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Asimilarexperimentwascarriedoutbyusing

another Sevin･susceptible multi･chromosomaL

mutantstrain,viz..thecn;ss;culstrain.The
resultisshowninTable4.

1nthisexperiment.strangetosay,thefre･

quencywithwhicheachmutantcharacterappears

intheoffsprlllgisconsiderablylessthanthe

expectedfrequency(50%),eveninthecontrol

series.Althoughthereasonforthisisnotclear,

itisassumedthatsublethal genes.mightbe
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Table3. bw;st.,sul♀XbzL1/H;six/H.,
sL･q/Il♂.Selectedwithloop.p.m.Sevin.

Phenotype lControllExperiment

Tota1 308 124
Larvaetested 500 1800

Rateofemergence 60.2% 6.9%

Frequencyofappearanceofeachmutant
character(%)
bLtJ: 40.3 12.9
sL 47.1 43.5

sLJTl: 44.8 37.9

Table4. cn;ss;gvL♀×cn/H;ss/I1.,

g〟′/〃♂.SelectedwithlOOp･p･m･Sevin･

phenotype icontrollExperiment

Tota1 809 230

Larvaetested llOO 1300

RatebfehlergenCe 73.5% 17.7%

Frequencyofappearanceofeachmutant
character(%)
で〃 : 28.7 1.3
ss : 26.7 14.8

g〝J: 30.2 38.3

involvedineachchromosomeofthecn;ss;gyL

fliesusedinthisexperiment.

Inspiteofabnormalsegregationsinthecontrol

series,theverylowfrequencyofappearanceof

thecn characterin thecxperimcntatseries

iddicatesthatthemaJOrresistancegeneorgenes
mustbeonthesecondchromosome.

lnordertodeterminethelocus(loci)ofthe

Sevin-resistancegene(genes)̀onthesecond

chromosome,theHikonestrainwasmatedto

thecnvgb:tlSevin･susceptiblestrain,andthe

Flfemaleswereback-crossedtothecnvgbEtl

males.･Thefirstinstarlarvaederivedfromthe

back.Crosswereraisedonmediawithorwithout

Sevin.TheresultisshowninTable5.

Table5. cnvgbLt,/H早×cnzJgbw♂.Selected
withloop.p.m.Sevin.

phenotype Icontrol lExperimedt

Total 1003 445

Larvaetested 1450 3350

Rateofemergence 69.3% 13.3%
Recombinati6nvalue

cn･vg: 9.2 cn･RI*+: 9.2
vg･bw:31.7 RI･ug : 5.4

がg･∂i〃: 24.5
★ Showingcrossoyerregion.
*+ RZ:ResistancegeneforSevin.
LocusofRZ:61.6-66.7

Asseenin･thisTable,itisconcludedthat

themajorresistancegene(Rl.SeL･J'lfOrRI)is

locatedneartheuggene,althoughtheresult

seemstobeslightlydisturbedbysomesurviving

susceptible(non･RI･Scvf'12)individuals.Ifthe

locusoEtheRI･Sevl'tlgeneiscomputedbya

proportionalscale,thegenewillbelocatedat

63.5.Tllislocusiswellinaccordancewith

thatoftheparathion-orDDT-resistancegene

(2･64.5),reportedpreviously8).

Discus8iorL

Asshownintheprecedingsection,･themajor

generesponsibleforSevin-resistanceinD･metal

TIOgaSLer.behavesliketheparathion･ortheDDT-

resistancegene. Thisfactimpliesthatthe

dominantgenelocatedat64.50nthesecond

chromos()meshowscross･resistancenotonlyfor

chlorinatedhydrocarboninsecticideslikeDDT

andorganophosphorusinsecticideslikeparathion.
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butalsoforcarbamateinsecticideslikeSevin.

Thisconclusionissupportedfurtherbythefact

thattheparathion･resistancegeneinducedby

theX･raytreatmentisalsoresistanttoSevinO).

Thusnonegativelycorrelatedeffecthasbeen

found betweenDDT_andSevin･resistance in

D.metanogastcr.Inthisrespect.themechanism

ofresistancetovariousinsecticidesinDyosoPht'La

seemstobedifferentfrom thatinmosquitoes

orbodylice. <

Summary

TheresistancetoSevininD.metanogastcris

mainlycontrolledbyadominantgenelocated

near64.50mthesecondchromosome,whichis

alsorqsponsiblefortheresistancetoDDTand

paratbion.Nonegativelycorrelatedeffecthas

beenfoundbetweenDDT_andSevin.reistance.
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10. 淀紙法による malathionのイエバエに対する毒性の評価 殺虫剤の生物試験にLM･)･る桝
'jt:耶47剛 比沢純夫 ･柴三千代 (イハラ出光研究所)39.7.18受FJi

イエバエに対する malathionのt.招性を,アセトンでとかした吻合と,これにゴマ油を加月日,,T=瑚

合とにわけで,打1'紙法により評価比較した.プロビッ トに変換した致死率と,払附共益および機械

的rnlの対数の3才からなるプロビット平面をえがき,Finneyの方法によりこれを解析した･. この

火映の柁uB内ではゴマ油をアセトンに加用すると.malathionのiil性はかなり低下すること.独附
発見は腿砧時ILrtJより致死を決定する班Lqとして,

折紙に兆物をしみこませ,_これに昆虫を抜触させて

そのイJ効庇を評価する,いわゆるimpregnatedfilter

papermethodは殺虫剤の残留お性の検出定墓,ある

いは奴肌Liを利川することによって苔虫を駆除しよう

とする似合,その曲艇托料なえる上に有効傭班な方法

である.ところで,この弧鹸法において反応率に最も

大きくW世すると考えられる要因は供試薬剤の姓布出

とut洲 桝 をこ押 こ抜触させておく矧L'Jのふたつであ
ろう.それ故この両班凶を脚 .liにlrl･'E折考然しうる火映

を納IdL施行するならば.れそれぞれを個々に比校名一

郎･3-るより結論の地山はより容錫になるはずである.

今【Ulそうした考えのもとに malathionのイエバエに
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はるかに式裂であることをしりえた.

対するiEl性を,桁朕にアセトンをもちいた場爪.i.こ

のアゼトンにゴマhllを加川した場合とにわけて比椴火

映した.その結氷をここにのべる.本文にはいるに知

だち,供試昆虫の飼育を担当して拭いたul比il1-7･旭に

謝意を表する.

実験材料および方法

供誠は山 :この火映にもちいたイエバエ Musca

domeshlcavlcEnaMacq.は.'LlYはの豆腐拍培基によ

りその幼虫糊を,砂鵬と水をあたえてその成虫期を飼

付した,′いわゆるP.'5槻系と称される累代飼育系統で,

とくにその羽化後4-5日臼の雌個体をもちいた.


