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34･ 屋外及び屋内に溌(ナる捉忌退潮の効力評価法につし､て 忌避剤･誘引剤について 節11戟

池田安之助 (三共株式会社 野洲川=場)34.10.1 受理

屋外及び屋内における雌忌避剤の効力試験法について報告した. 統計的解析の結果, これ らの方法

が正碇でそれぞれの異っT=試験か ら得 られた成約がたがいに比較できることを知った･ 供試した忌

避剤はクラグ .フライ '･.)ブレン ト,MGK .)ペレン ト11, タブ トレックス.及びヂエチル トルア

マイ ドの4種穀である.

Some●methodsevaluatingtheeffectivenessofcertain flyrepellentsinlaboratoryand

fieldtestswerereported.Theresultsofthestatisticalanalysesshowedthatthese

methodswerepreciseand reliable,sothatthedata from differenttestscould be

comparedwith each other･Tllerepel一entsadoptedin tIlePresenttestsWerefour

commercialproductssuch asCrag fly

diethy1-toluamide.

Variousmethodsfortestingtherepellentor

attractivepropertiesofanymaterialhavebeen

developedbymanyworkers2･7･8㌧ whilethere

havebeenfew.methodsforevaluatingtheeffect

ofcertain fly repellentsinpractice. In this

problem,itisoften necessarytouseintricate

apparatusinthoseoperations.Evenifaninstru-

mentisanelaborateone,themethodunfitto

practicallBewillservebutlittle.

Inthepresentpaper,theauthorreportsSOme

simplifiedmethodsforevaluatingtheefficiencies

ofcertain fly repellents in laboratory and

outdoors,andattemptstoapplyprobitmethod

totheanalysisof.thedataoErepel一enttests.

Theauthorwishestoexpresshisappreciation

to Prof. 0._Shinoda, Osakn University of

LiberalArts,forhiskindguidanceandencou-

ragementgiven to him in thecourseofthe

presentwork.Theauthorisa一soindebtedto

theexecutivesofSankyoC0.,Ltd.fortheir

helpsandkindintentions.

nhterial

Therepellentsadoptedintheexperimentsare

fourcommercialproducts Which have been

widelyinvestigated,viz.,Cragflyrcpcllent-(bu-

toxypolypropyleneglycol),MGKrepellentll(2,

repellent, MGKrepel]entll,Tabutrex, and

＼
3,4,5-biョ(A℡butylene)tetral1ydrofurfural),Tabu-

trex(di･n-butylsuccinate),anddiethyltoluamide.

EacI10ft王IeSeSalnplesisdissolvedinacetone.

Thematerialusedistheadultsofthecommon

housefly,Muscadomesb'cavicinaMacq.,which

hasbeenbredinthislaboratory.

LahoratoryAtcthodI-Tc8tWith
･aSJ'ngteDose ･

Therc is.a needoften forevaluating the

cEEectivenessofasingledoseofacertainrepellent.

Here,thecriterionofrepellencyisbas占donthe

amountof,feedingfor一actosepelletsdeposited

ontwopapers･.oneofwhichiStreatedwithtest

repellentwhiletheotherisuntreated.Theflies

areconfinedintothecagecontainingsuchtwo

papers.Iftherepellentiseffective,theEliesdo

notapproachtothetreatedpaper,COnSequently,
noorlowerconsumptionofthepelletiSexpected,

whereasifthe repellentisineffectivetoflies,

theywiIleatthepelletsputonboth treatedand

untreatedpapers.

Aftertheexposureof20hoursthepelletsare

removed and weighed. The percentage of

repeltencylSCOmPutedbythefollowingformula;

Percentrepellency-(C-T)/CxlOO,

whereT isthefeedingamount(mg)oflactose
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on treatedpaper,andCisthatofuntreated

One.

-Experiment:Anacetonesolutioncontaining

agivenamountpftestsamp一ewasapp一iedata

rateofO･3lccperfilterpaperof6cmindiameter.

Thetreatedpaperwaskeptatroom temper-

ature･and,afterthemainpartofthesolvept

badeyaporatedoff,about50mgoHactosepellet

wasplacedinthecenterofthepaper. Atthe

sametime, untreatedpaperwithlactosepellet

wasprovided.Apairofthetreatedanduntreated

paperswasplacedinthetestcageconsistedof

glassdish,13cm indiameterand6cm inheight,

withanettedcoverinthece享ling.

Thetestsweremadewiththe■separatesexes,

20adu一tsbeingusedineachtest.Tlle凸iestested

were3or4daysold,andtheywerestarvedfor

about4hourLSbeforetesting,inordertosecure

theconsumptionoftllelactosepellet.Thetests

wereconductedinadimly-litplace.Theresults

aregiveninTable1.

LahoratoryAIcthodtI･TestWith
AIultipleDoses

Thismethodisusefulnotbnlytocompare

theeffectsofdifferentrepellentsatthesame

tine,butalsotodetermineth eorderofeffecti-

venessofseveraldosesaswell.

Theprinciple ofthemethod isneirlythe

saIもeasthatI)entionedabo滋,butthisisrather

compulsoryEeedingthantheformer.

Experiment:ThetestcageiSconsistedofa

蔚 24巻-Ⅳ

g一asscy一inder,25cmindiameterand 15cm in

height,ametallicframewith wirenetinthe

bottom, andglasscover-witIraholeinthe

cei7i.ng.

Roundpiecesoffilterpaper,6cm indiameter,
･weresoakedwith 0.3lccofacetonesolutionS

containing the test sample at the desired

concentration,andafterevaporatingtlleSOIvent,

about50mgoflactosepellet_wasp一acedinthe

centerofeachpaper.Onlyoneuntreatedpaper

withlactosepelletwasp一acedinthecenterof

thecageandseveraltreatedpaperswith the

samepelletswereplacedaroundtheuntreated
paperatrandom. Onehundredfliesof3or4

daysoldwereusedineachtest.Otherprdcedures

weresimilartothoseofMetllOdI.

Aftertheexposureof20hoursthepellets

wereremoved_andweighed.Thepercentageof

'TePellency was COmPuted by the following

formula:

PercentrepelleJncy-(C-TJ')/Cxloo,

whereTiisthefeedingamount(mg)oHactose

oneachtreatment,andCisthatofuntreatment.

Theresultsaregivenin-Table2.

A8Se8m ,entOftheResults

ltiSCurrently inferred that the repellent

effectis､inducedbytileChemicalandpllySical＼
propertiesofthemateria一,andainsectresponds

tothe'stimulithroughacertainsensorysystem.

Sincetherepellencyldependsui)onchemicalor

physica一responseoftheinsect,itcanreadily

Table1. Percentrepellencyoffourmaterialstestedwith asing一edoseagainstthe
houseflie昌.(Exposurefor20hoursat240-28｡C,relativehumidity75-80%)

Cragfl少repellent ? 82.9% 68..8%一 49.3% . 45.0% . 15.8% 200㌧
8 65.4 58.1 51.9 .32.0 20.4 ･200

Diethyltoluamide 早 100.0 95.4 _ 93.4 _ 85.0 66.0 200
8 100.0 96.7 84.2 . ,74.7 72.2 200

MGK repellentJll ? 100.0 8写ー3 L 64.4 J 54.2こ 45.3 200
8̀ 100.0 73.4. 6岳.4 56,8 50.8 200

TabutreX 早 100.0 84.8 73.6 69.6 47;6 200.
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Table2. PercentrepellencyoHourmaterialstestedwith variousdosagesagainst
thehousef一iesatatime. (Exposurefor20hoursat240-28o,relativehumidity75-80%)

inferable thatthere may exista reciprocal ofrecti一inearcorrelationnearlyalwaysexisted

relation′between dosageandresponseofthe between theresponseand dosageswhen the

insect. PerCentageSOErepellencyhad convertedinto

-Inthepresentpaper,inordertodeterminethe probitandplottedagainstthedosagesjnloga-

precisionofthemethodsandeva一uatetherelative rithm,and,thereforethislineartransformation

effectivenessoftestrepellents,thedatawere ofdosage-response curvewassuited forthe

analyzedbyprobitmethodaccordingtoBliss7㌔)･ purpose･

Thereasonwhyprobitmethodwasappliedto Theresultsofanalysesandthemedianeffective

theanalysisofthedataisthatahigh degree doseforeach repellentaregiveninTables3

Table3.､ Dosage-repellencyregressionequationsofadults0fthecommonhousefli,
MuscadomesEIcavicinaMacq.1,forfourcommercialrepellentsresultedfrom themethod
forevaluatingasingledose.

Regressionequation

y-a+ち(Ⅹ-Ⅹ) Ranpg,?oEI(m:謎 mり

Cragfly
Tepellent

TabutfeX

y-5.06442+1.46897(X-2.38906)

y--6.04542+1.64658(X-2.15558)

y-5.51879十1.36163(Ⅹ-2.33397)

y=5.65342+1.42216(X-2.29819)

Mate ･CragftyI?pellent y-4.86875十1.02824(Ⅹ-2.41062) 3 0.50786ー0.95_0.90 345.35
Dietllyltoluamide.y-5.99974+1.38485(Ⅹ-2-20115) 2 3.1∝;500.30-0.20 31.69

MGKrepellentll y-5.48797+1.11851(X-2.36317) 2 5.22315巴 竺 竺 84.51-
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Tabte4.1Dosage･repellencyregression.equations0fadultsofthecommonllOuSefly,
Muscadomesb'cavicinaMacq.,forfourcommercialrepellentsresultedfrom themethod
foreva一uatingmultipledosesatthesametime.

Regressionequation

y-a+b(X-i)

Degreeof
freedom

(n) Ran,g,?ofl(m!/D9652mぅ

Cragfly
repellentI

Tabutrex

y-4.82639+0.85734(Ⅹ-2.41818)

y-6.05448+1.82300(Ⅹ-1.99739)

y=5.55122+1.67067(X-2.24149)

y=･5.34729+2.24122(X-2.21497)

3+515900.20-a.10

1

5.601740.20-0.10

3.400150.50-0.30

.Male Cragflyrepellent y=4.62888+0.97650(Ⅹ-T2.44968) I3. 675.66

MGKⅠepe】1entll y-5.52671+1.61552(Ⅹ-2.23867) -2 81.78,

and4.Inthesetables, Xrepresentslogarithm

oftheapp一ieddosage(mg)per900cm㌔＼andY

repre;entSthepercentageofrepellencylnPrObit.

Asshowninthe.results,thetestofchisquares

showed thattheassumptionofparallelism in

alltestswasJustified.Merely thedatum of

diethyltoluamideinthesecondtestswithfemale

fliesdoesnotfitthestraightline.Tllismigllt

bedueto ahigherpercentageofrepellency

occurredinthelowestdosage.

Effect80fAge

AInordertoascertaintheeffectofageoftest

fliestotheresultsofthetests, thetests,with

adultfliesatdifferentageswereperformedby

uslngthefirstmethod. Individualfliesusedin

thetestswere2,4,and6daysoldrespectively.

Intlletest,Only Tabutrex wasused astest

sample.Themethod andthetestconditions

werethesametothosementionedabove.The

I,e§ultsaregivenin Table5.Therewaslittle

differenceinsusceptibi一ityamong thedifferent

agedgroupsoHlies,thoughtherecentlyemerged

adultswere Slightly sensitive than the aged

adultstoTabutrex.
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Table5. Relationbetweenthefepellent

efficiencyandageof､testinsects.Repel一ent

usedwasTabutre立alone,andwasapplied

atarateoF250mg/900cm2.Exposurefor20

1hoursat24oto280,･relativehumidity75-

80%,Averageoffivereplic左tes.

Ageofinsect Repellency%

Female l Male

2daysold

4daysold

6daysdld

91.4土17.1 ′94.2土17.9

72.6土17.1 86.3土17.9

76.0土17.1 86.3土17.9

F I 3.6338< i 0.6904<

F空rr-3.8853,significantat0.05leve一..

Effect80ftheSexes

AsshowninTable8,both sexesofhousefly

reatteddifferentlytothesamerepel一ent.

Sincethe effectivenes50fsome repellents

variedwith thesexes,theresultsofthetests

arenotcomparableunlessthetestsWeremade

eitherwitllthegroupshaving constantsexual

ratio,orwith separatesexes.
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FActor8ttlfluencitLgthePerformance
ofRepeJlcntTc81s

Si2:eOflactosepellet: In thesemethods,

thesizeofthelactosepelletSWasOneO'fthe

impi)rtantfactorswhichaffecttheresults.When

thepelletused wasgreaterthan 80mg,the

repellenteffectcould notevaluate precisely,
sincesomefliescanfeedonthepelletwithOut

contactwiththetreatedpaper.Suitablesizeof

thelactosepelletwasabout50mginweight.

TllelengtI10fexposure:WIlenthelengthof

exposure waspro一onged,tlleCOnSumptionof

lactosepe一letwasClear一yIncreased. Insuclla

case,therewasnodifferencein therateof

feedingonthetreatedanduntreatedpellets･It

isundesirablethatthelengthoftheexposure

isoveraperiodof24hours,sincetheTepellent

matetialismoreorlessvolatile.Tosecurethe

consumptionofthelactosePellet,itisdesirable

tostarvethefliesforseveralhoursbeforethe

startofexperiment･

IItumination:SincehouseflyiSVery'phototro-

pic,an-unevenjllumination hasaneffecton

theresultofthetest.Inthepresentwork,the

tLestsweremadeinadimly-litplaceinorderto

avoidthereactionofhousef一iestolight.

MethodofFieldTestAndTtS

Rcliahility

Thedetailsofthemethodweredescribedin

t!､eprecedingpaperl'･TlleOutlineofthemethod

iSaSfo一lows:thetrap,consisted ofdomed

glassbottleof20cm indiameter,with afunnel

openingof7cmindiameterat血ebottom･Small

anoutofwaterispouredinthecircumambient

trough atthebase,so thatflieswhich enter

through thebasalopeningareunab一etoescape.

The.trapisplacedonafilterpapertreatedwith

testrepellent.Bait,mashedfreshfishentra]'1S,･

isplacedinas'malldishunderneath thefunnel

openingofthetrap.Testsareconductedinan

areaheavilyinfestedwith flies･ Thecollection

iscontinuedforthewholeday.The collected

fliesareclassifiedintolargegroups,whilesome

speciesconsideredtobeimportantaSaVector

ornuisanceareidentifiedclosely.Thecriterion

ofrepellencyisbased on thenumberofflies

caught in each bottle･ The percentage of

effectiveness is computed by the following

rormula:

percentrepellency-nJN-,zL/Nx100,
刀β/〟

where.N isthetotalnumberoffliesco一lected

in alltraps, and ′王,isthe numberoHlies

co一lectedinthecheck,whilenlistll云t.oftest

trap.In thismanner,N isconsideredasan

indexrelatedtotile density offlypopulation

duringthetestperiodintestarea.

Experiment:Flieswerecollected everyday

during10.00to 16.00. 1n these collections,

variousspeciesofflieswerecaughtinthetraps,

whileonlyonespecies,thecommonhouse-ny,

wasSelectedasthesubjectofthepresentwork.

Thehouse-fliescollectedwerereckonedwithout

regardtosex.TheresultsaregiveninTab一e6.

Table6. ComparativeeffectivenessoHour
commercialrepellentsagainlstthehouseflies
inoutdoorusingthebaittrappillgmethod.

Percentrepellency

Dosagemg/900cm℡

1000 500 250 125 62

Cragfly
repellent
MGK

Tepellellt
ll

DietIlyl
toluamide

Tabutrex

90.072.560.040.0 -

- 94.191.270.655.9

- 98.394.9&1.771.2

- 83.370.858.341.7

In orderto examine the precisenessofthe

estimates, thedataweresubjected to probit

analysis.From theresultsofthetestofchE

squares,itwasconcluded thattheestimates

werejustified･ Regression equationsandthe

median effectiveLlosesoftherepellentstested

aregiveninTable7･

CompariSOnOftheDatafrom V8riotlS
Te島tingMethodsatldDiscu88ion

From the statistical view point, it may

safelybesaidthat,ifthedata arecompared

atthemedianeffectivedose,thesemethodsare

reasonablypreciseanddependable,sothatthe

datafrom aseriesoftests,eitherinlaboratory

･orinoutdoors,canbecomparedwith eachother.

However. the data●obtained from different
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Table7. Dosage-repelJencyregressionequationsofadu一tsofthecommonhousefly,
MuscadomesticavL'dnaMacq.,Forfourcommercialrepe一lentsintherangeofdos早ge
from 62､tolOOOmgper900cm2inoutdoortests.

Regressionequation

.y--a+b･(Ⅹ一夏)

Degreeof
freedom

(n) RanpS?ofI(mEg7,-aPcmぅ

ねethods,atany早rbitrarypoint,aredifficultto

compare,sincetheefficiencyofrepellentaction

I(b)varieswiththetestingmethods. Asshown

in Table8,therewastittledifferenceinthe

orderofeffectiveness,whereasthedegreeof

eacheffectvaried with thetestingmethods.

Thesephenomena may beduetoadifference

linresponseoffliestothebaitused･Thebait

usedinthelaboratorytestswasatastemateria一

viz.lactose,whileodorousmateriAIssuch as

mashedentrailsoffishwereusedasflyattrac-

tantsinfieldtests.Inthesemethods,ameasure

oftheeffectivenessoFtestrepel一entisderived

from itsabilitytopreventaninsectfromfeeding

on baits,eitller naturalorchemica一, and,

therefore,itisnaturalthateach baithasa

Table8. Sexualdifferenceofsusceptibilityinthehousefliesandcomparisonofthe

orderofeffectivenessoffourrepellentsattheED-50resulted from varioustesting
metI10ds.

MethodI:Testwith asingledose. II:Testwithmultipledoses. ⅠII:Baittrapping
inoutdoor,irrespectiveofsex.

/
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differentinfluenceupontheresults.

Although itiSdiErlCulttoindicatetherepellent

efficienciesinquantitativeexpression,thereare

somereasonstoexpresstherepellenteffectsin
I

quantitativetirms.Instrictsense,ifarepellent

allowson一y oneinsecttoalightsonasurface

which has been trcated with it,itwi11be

concludedthatitseffecthasdisappeared,or

thatitisnotarepellenL Practically,however,

if_alargenumberofbitinginsectsattackan

untreated animal,whereasthetreatedanimal

hasOnly afew,itwillbeconc一udedthatitis

efficaciousmaterial,bacausetherepellentbrings

agreatercomfortontheanimal. Thedegree

of repellent effect must be expressed in

quantitativetermsasin-theestlmatioriofan

insecticidaleffect.

Themethodsreportedinthepresentpaper

may not be sufficientto solvethegeneral

problem oftestingrepellents,buttheyseem to

beusefultoevaluate仏 eeffectofsomerepellents

inpractice. _

Finally,aconvenientmethod,termedSandwicI1-

Method, fortesting sorpefly repe11ents3･･5)i畠
added.

R占Sum6

Somemethodsforevaluatingtheeffectiveness

ofcertainrepellentsagainstthec?mmonhousefly･

Muscadomestl'cavE'cinaMacq.,werereported.

Thedatafrom varioustestingmethodswere

fittedtoprovisionalregression lineswhenthe

percentages oErepellencyhadconvertedinto

probitandplottedagainsttlledosagesinlogari-

thm.From theresultsoftheanalysis,itwas

concluded thatthesemethodsweresoreliable

thatthedatafrom aseriesoftestsinlaboratory

or outdoorscould be c?mpared each other･

However, the result90fthe testswerenot

direct一ycomparableunlessthecomparisoncould

bemadeatthemedianeffectivedose,sincel血e

slopeofcuⅣeineacIlrepellentvariedwitlltile

testingmethods.Itisobviousthatthebaitused

asflyattractantshadsomeinfluencesuponthe

differenceoftheresultsineachmethod:
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･35. BIIC-1･Cllの合成 並びに各異性体 Z)分散 井 BHCの作用に関する研究 I-::-･::-石井象二郎 ･
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BHC の拾物, 昆虫に対する作用を研究するため.C14培.a BHC を Cll捺誠ベンゼンより合成

し,放射性 α,β,T,8異性体を分粧し,その荘詔を行った.

が,作物,昆虫に対する作用は,DDTやパラチオン

括 言 などに比づて研死されていない.また BHCには各種

BHC はわが国で最 も多盃に位われる殺虫剤である の異性体があち,分子構造の違いによって著るしく昆 ヨ

半要旨を1959年4月日本応用動物昆虫学会大会で訴拭発表した･

貴半文部省科学研究穴による研究の1部である.

半半≠現在放杯省東巾近敬現業試験場茶深部.
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