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32. イエバエMILBCadomcBEEcatlebutoFAbr.における化学不妊剤抵抗性の発現･Mu･
sharrafA.ANSARI+(AligarhMuslim 大学 mb物学教範) 48.7.13受理

イエバエ M.domesh'ca〝ebutoを累代飼符し各世代の成虫の食郎中に化学不妊剤として apholate,

tepa,metepa,hempaおよび hemelを加えた場合に抵抗性がどのように発現するかについて調べ

られた.31-34世代目の成虫について各不妊剤の効果を比較したところ,hemelに対して最も新著

な抵抗性の獲得が見られ節1世代の20倍の doseでようやく同等の不妊効果を示すにすぎないこと

がわかった.また hempaと hemelとを交互に各世代の成虫に与えて摂択を行なったところ単独

の不妊剤を施用したときよりもずっと速く, かつ両方の不妊剤に対して抵抗性の発現することがわ

かった.

Introduetion

Theadventofchlorinated hydrocarbon in･

SecticidesledtlleSCientiststobelievethatman

had afterallsucceeded in hisfightagainst

noxiousinsectpests,butthejoywasshortlived.

Housefliesandotherinsectstooktipthechallenge

and developed protective mechanism whereby

theycouldescapethetoxicelrectsofnotonly

thesechemicalsbutalsodeveloptoleranceagainst

organophosphorusandeventllerecentlyintrodu･

〔edcarbamateinsecticides.Anditseemsthat

chemosterilantsmayalsohavethesame一ate.

Thoughdi打erentfrom insecticidesintheirmode

ofactiontheyarealsopronetothisdangerand

thereisalwaysthepossibilityoftheirbecoming

ineffectiveagainstinsectpests.InfactHazard

etaL.(1964)havealreadyfoundevidencethat

theyellow fevermosquito,Aedesoegy♪Efcan

developsignificantresistancetoapholate.Resis･

lancetometepahasalsobeenreportedinthis

speciesbyKlassenandMatsumura(1966).

Thatthehousefly,MuscadomestL'cadomestica

canbecomeresistanttometepahasbeenreported

bySaccactat.(1966).AbsaandHansens(1969)

succccdcdinproducingresistancetoapholatein

astra'LnOfM.a.domesttcainitiallyresistantto

lirldane,diaZinon,dimethoate.dimetilanandsome

otherinsecticides.Morganand hisassociates

(1967),however.railedtorindanytoleranceto

apholateinalaboratorycolonyofM.a.domestica

subjectedtocontinuoussclcctionwiththische･
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micaland similarresultswere obtained by

MeiferteLaL(1967)whensemiweeklybaitsof

metepaweregiventoadultfliesfortwoyears

underlieldconditions.Sincethetoleranceofthe

IndianformsofhouscEliestothesechemicalshas

notyetbeeninvestigated,itwasCOnSidereddesi-

rab一etofindoutifAluscadornesLJ'ca〃ebuLocan

developtolerancetothecommonlyusedchemoste･

rilants,aphotatc.tcpa.metcpa,hcmpaandhemeL

M8teri818andMcthod8

TheFliesusedduringtheprcscntstudicswere

drawnfromthenormallaboratorystockthatis

beingmaintainedirLthelaboratorysince1961

and hasshownwidefrequenciesofresistant

genesbydeveloplngrCSistancetodieldrin,DDT

and BHC (Rahman.1963.Khan and Ansari,

1964,KhanandDildar,1965).Larvaewerereared

oncottonpadssoaked indilluted milk ata

temperatureof28土 1°C and60to70percent

relativehumidity.

Onemergence,theflieswcrcsexedandkept

incages,8×8〝insizeconstructedoEwireframes

andcoveredoverbymosquitonettingandmeshed

cloth.Apetridishcontainingtreatedsugarwas

placcdineachcage. Anotherpetridishcon-

tainingwatersoakedcottonwasalsoaddedin

eachcageinordertoprovidesufficientmoisture.

On the fifth day ofemergencedisheswere

removedandregularflyfoodwasprovided.On

eachdayfollowingovipositionarandom sample

of100eggswascollectedfrom eachdish.The

eggswereplacedonapieceofmoistblackcloth
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andtheirrateofhatchingwasdetermined.The

percentsterilityandnetsterilitywerecalculated

bytheformulaeasdescribedbyHairandAdkins

(1964).

Thcpercentagesterilityobtainedintestswas

convcrtcdintoprobitandplottedagainstlog-

conCcntrationson agraph paper. Regression

linesweredrawnbycalculatingthemaximum

andminimumvaluesofprobit.

ReSults

Thedetailedresultsobtainedwitheachche･

mosterilantarepresentedinTables1-6which

clearly indicatethatthe speciesisliableto

develop resistanceto.apholate,tepa,metepa,

hempaandhemeL

Selectionwithapt101ate:Theadultswereselec･

tedwithsugarbaitcontaining0.03125percent

apl10late.Thisproducedasterilityof90.4per･

cent.Theremaining9.6percentlarvaewere

rearedtoproducethenextgenerationwbicllWas

agalnSubjectedtoselectionpressure. Inthis

wayselectionwascontinuedupto34thgeneration

whentheselectedstockwascomparedwiththe

normallaboratorystrain.

Itseemsthatthespeciesiscapableofdeve-

lopingtolerancetoapholatewhenselectedinthe

laboratory (Table1).Therateatwhichthe

strainacquiredresistancewasquitelow.AtSc50

andSc90levels(Table5)thestraina一terbeing

Table1. Effectsofalkylatingcompoundsonthesterilityofdifferent
generationsofM.a.nebuto.
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Table2. Effectsofnonalkylatingcompoundsonthesterilityof
differentgenerationsoEM.d.nebuEo.

Percentnetsterilitywithindicatedpercentapholatebait
Cbemosterilant Generation
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Table3. ElrectsoihempaandhemelonthesterilityordirIerent
generationsofM.a.nebuLo.

Chcmostcrilant Gcncration
Pcrcentnetsterilitywithindicatedpercentchemosterilantbait

●
0.03125 0.(娼25 0.125 0.25 0.5 1.0 2.0 4.0

Hempa p 10.7

IIcmel p

Hcmpa F15

Hemel F16

Hemel F24

Hempa F25

Hempa F33

Hemel F34

39.2 60.1 86.5 96.4 100.0

13.04 37.7 62.6 78.3 91.4

4.8 16.3 20.6 31.3 86.81
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Table5. Sc50andSc90valuesofnormalandrcsistantstrains.

Chemosterilant Strain Sc50 Resistance
ratio Sc90 ResistanCe

ratio

Ll一+[

Norma10.
01148

Resistant0.
070795

Normal0.
0036308

Resistant0.
025704

Normal0.
017373

Resistant0.
17783

Normal0.
091201

Rcsistant0.
93325

Normal0.
23342

Resistant4.
6774

6.3

8.3

10.2

10.0

20.0

0.02884

0.37154

0.0087096

0.087096

0.042658

0.52481

0.30903

3.2359

0.7224

16.982

13.2

10.8

13.0

10.6

24.1
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selectedfor34generationsdeveloped6.3and

13.2timestolerancerespectively.Thisissigni･

ficantlylowascomparedtothe26.0foldresis-

tanceobtainedbyAbsaandHansens(196.9)in
thecaseofM.a.domestrcaselectedwithapholate

for35generations.

SeIectionwithtepa:Theadultswereexposed

to0.0156percenttepaandthelarvaeobtained

werebredtoproducethenextgeneration.In

thisway theflieswereselectedupto18th

generationwhenthisconcentrationbecomein-

eilective.Hencetheywereselectedwithbaits

containing0.03125percenttepa tilltlle33rd

generation.Sc50andSc90valueswerecalculated

and when compared with the corresponding

valuesforthenormalstrainshowedthatM.d.

oftolerancetotepa(Table1and5).Theselected

populationexhibited8.3and10.8timestolerance

in33generationsatSc50andSc90levelsrespec-

tively. Though nosignificantdifferences in

sterility levelswere observed during earlier

generationsthepercentnetsterilitydecreased

graduallya一terthetenthgeneration.

Selectionwithmetepa:Selectionwithmetepa

wasmadeatanSclevelolapproximately86.3

percentfor31generations.TheinitialSc50and

Sc90valuesof0.017and0.040btainedforthe

normtllstrainwhencomparedwiththecorres･

pondingvaluesfortheselectedstocksuggest

thatthespeciesacquired10.2and13.0times

tolerancetometepa.Thissubstantiatetheearlier

workofSaccacLOL.(1966)whodetectedmetepa

resistanceinacolonyofM.d.domcsticawhen

selectedfor22generations.

Selectionwithhempa:Intestswithhempathe

flieswereselectedat96.4percentnetsterility

levelsandtilelarvaewererearedtoproducethe

Flgeneration. Aftertwenty twogenerations

theywereselectedwith1.Opercentbempaupto

the32generationwhentheselectedstockwas

comparedtothenormalsusceptibleone.Itwas

foundthatthespeciescoulddevelopresistance

to hempa under laboratory conditions. The

selectedstrainwhencomparedwiththenormal

strainsl10Wed10.0and10.6timestoleranceat

Sc50andSc90levelsrespectively(Tables2and

5),anobservationcontradictorytothatorSacca

etal.(1966)whocouldnotfindanytoleranceto

hempainM.d.domesticain20generationsoE

laboratoryselection.

SelectionwithhemeI:Selectionwithhemelwas

madeatsterilitylevelof91.4percent. The

remaining8.6percentlarvaewerereared to

producetllenextgeneration･Theprocessol

selectionwascontinuedupto33rdgeneration

wllenthespecieswasfoundtohavedeveloped

atoleranceof20.0and24.1timesatSc50and

Sc90levelsrespectively(Tables2and5).

DiscusSion

Thestudiesclearlyshow thatM.a.〃ebuLois

capableofdeveloping resistancetOboth the

alkylatingandthenonalkylatingcompounds･

Inearlystagesofselectionnosignificanttole･

ranceisdevelopedbutassoonselectionhasbeen

madefor15generations,markeddifferencesin

thetoleranceoftheselectedandthenormal

Table6. Sc50andSc90valuesofnormalandresistantstrains.

chemosterilant Strai∩ Sc50 :ae.%stance sc90 慧 tstancc
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Hempa Normal

Hemel Normal

Hempa Resistant

Hemel Resistant

Tepa Normal

Metepa Normal

Tepa Resistant

Metepa Resistant

0.091201

0.23442

1.2023

5.1286
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0.017378

0.02884

0.095499
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･
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0 0.47863 10.0
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strain are noticeable. However,the rateol

developmentofresistance to non･alkylating

agentsismuchlastcrthanthattorthealkylating

agents.A 10.0and20.0timestolerancewas

achicvcdwithhcmpaandhcmclasagainst6.3.

8.3and 10.2timcstolcranccdcyelopcd whh

apholatc,tcpaandmcteparcspcctively.

Whenselected with hcnlpa and hemelin

alternategenerationstlleStrainacquiredtolerance

toboththechemicalsandsuchtolerancewas

higherthantheoneacquiredwhenthestrain

wasselectedwithasinglechemical.AtanSc50

levelsthestraindeveloped13.3and25.5times

tolerancetohempaandhemelrespectivelyas

against10.0and20.0timeswhenselectionwas

madewil九eitherorthesechemicals(Tables3

and6).Itseemsthatsimilarstructureandmode

ofactionofthetwocompoundsselectedresistant

individualsforeachotherwith theresulttllat

increasedtolerancewasacquiredtoboth the

chemosterilants.Yetanotherstrainwasselected

withtepaandmetepalor34generationsand

theSc50andSc90valuesderivedfromregression

lineswerecompared with the corresponding

valuesofthenormallaboratorystrain.Herealso

thefliesdevelopedresistancetoboththecom-

pounds(Tables4and6).Itisinterestingthat

theratioofresistancetotepaincreasedfrom

10.8to15.5whiletheresistanceratioformetepa

decreased from 13.0to10.0atSc90levels.

Thoughnodefiniteexplainationcanbeoffered

itispossiblethattepadoesnotselectthemetepa

resistantindividualsincontrasttometepawhich

mayselectindividualstoleranttotepa.

Consideringalltlleresultsobtainedwithapho･

late,tepa,metepa,hempaandhemelitissafe

toconcludetIlatthough theIndianhousefly,

M.a.nebuLocan develop tolerancetochemo･

sterilantsunderlaboratoryconditions,thedegree

ofresistancedevelopedisnotveryhigh.Chc･

mosterilants.may.therefore,besarelyemployed

forthecontrololthislormolhousefly.Morever

sucharesistancepllenOmenOnWillnotjeopardise

theideaorreleasingsterilemalesinthefield

forreducingpopulationoffll'esastherewould

benochanceoiselecHon.

Summ8ry

Dcvclopmentofrcsistancctochemosterilants

in 1̂〟scadomcsLF'ca〝cbutowasstudiedbyincor･

poratingthecandidatechcmosterilantirLthefood

oltheadults.Thelarvaeobtainedwerereared

oncottortpadssoakc(=ndilutedmilktoproduce

thenextgcncration.WhcrLtheselectedstocks

werecomparedwiththenormallaboratorystock

itwasfoundthatthespeciesisliabletodevelop

tolerancetoapholate,tepa,metepa,hempaand

hemel.However,thedegreeofthetolerance

acquiredgreatlyvariedwitheachchemosterilant

and in34,33,31,32and 33generationsof

laboratoryselection thespeciesdeveloped6.3

8.3,10.2,10.0and 20.0 times toleranceto

apholate,tepa,metepa,hempaandhemelre-

spectively.Therateordevelopmentofresistance

tohemelwasfasterascomparedtothedegree

oftolerancedetectedforapbolate,tepa,metepa

and hempa. Selection was also madewith

differentcllemOStCrilantsinsuccessivegeneral

lionsofrearing.Itwasround tllatalternate

selectionwith hcmpaandhcmelinducedresis･

tancetoboth thechcmicals.lndtherateof

developmentorsuchresistancewasmuchfaster

thanwherLthemeswereselectedwithasingle

chemical.･Thestrainselcctcd with tepaand

metepain.llternatcgenerationsoflaboratory

rearing also acquired tolcrancctoboth the

chemicals.
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抄

ワタ7カミムシの性誘引物文

一前構造の検討と新構造の捷出-

ClarificationoftheChemicalStatusoithe

PinkBollwormSexPheromone.

H.E.Hummel,LyleK.Gaston,H.H.Shorey,

R.S.Kaae,Kevin∫.ByrneandRobertM.

Silverstein.Science,181.873(1973).

.lPropylure"10-n-propyl-Lransl5,9-tridecadienyl

acctatcおよび deet,(N,N-diethyトm-toluamide)
紘,それぞれワタアカミムシ (pinkbollworm moth,

PccLl'no♪/10YagOSSybJ'cLlaSaunders)の性誘引物質

およびその協力物TIであると1966年に Jonesらによ

り紬/bされ,また翌年に Eiterらにより,その化合
物を合成した約恥まったく活性を持たなかったという

皮.Taもあった.さらにその活性のなかった理由を cf'S

果杜仲'によるマスキングにより説明した和文もあった.

そこでこれらの関越の収拾をはかるため新たな研究を

おこなった.

それぞれ列なった山添の3組のメス虫体より得られ

た抽出物のg.1.C分UTrをおこなったが,いずれの場合

も上記二つの物Ttはまったく検出できなかった.また

これら二つの化合物の溢円および野外試験もあわせお

こなったが,それらはIIl班でもまた組合わされた場合

でもまったくか,あるいはわずかしか活性を示さなか

った.

"Hexalure"Gis-7-hexadecenylacetateは,合成

化合物のスクリーニングの結果発見されたワタアカミ

ムんの合成誘引物Tiであり,その虫体中の存在の有無
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も問題となっていた,しかし,g.I.C分析の結果この

化合物も虫体中より検出できなかった.

FIDおよびオス成虫を検知器として用い, 5和の

極性の異なるカラムを放ったg.1.C分析により1雌成

虫あたり5ngに相当する性誘引物質のピークが確認

された.

この物質をオゾン酸化し還元的に分解をおこないそ

のg.1.C分析をおこなうと生成物として トpentanal,

1,4-butanedial,7-acetoxyheptanalの3者を与え

た. この結果ワタアカミムシの性誘引物矧ま.7,ll-

hexadecadienylacetateであると決定された.また

精製物のg.Lc分析をおこなうと,部分的にかさな1)

合った2ピークとしてBLわれ,n-hexadecylacctatc

に対する相対保持時間 (4% DEGS,1750)はそれぞ

れ1.40,1.46であった.それら2つのピークを別々に

分取LIR分析をおこなうと前者は合成 cl'S-7.Lrans-

ll-hexadecadienylacetate,後者は cl'S-7.cf'S-ll-

hexadecadienylacetateのIRチャートとlJ'd全に一

致した.またそれぞれの天然物,合成物を川いた

coinjection方式によるg.Lc分析をおこなうとI11-

ピークとして検出された.以上の結果より,ワクアカ

ミムシの性誘引物質は,7,ll-hexadecadienylacctatc

のcis,cis;Gis,trans異性体の混合物であると悶起さ

れた.なお "gossyplure''と名づけられたこの牲誘引

物矧 ま野外試験において両異性体が剛..Jに'II:在する時

のみ活性を13JL,おのおのqi独の場合は,活性がなか

った.これらの只性体の況合比についてのくわしいこ

とは現在検討Fflである. (山岡宛平)


