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に比椴して光井,前浜,沖呂.巾村,河内はいずれも

耐性を持ちつつあるといえろ.全般的にみて,駒沢地

tLRのものについては他地域のものより拙い幌向がある.

pyrethroidに対して払いqlrL'dにある地城のものに

ついて新規 pyrethroidの効米を枚付し滋2の純米を

柑た.resmethrin,allethrinその他のpyrethroidに

ついても高槻系よりも放い仰向が認められた.しかし.

協力剤の混用によって,それぞれ効矧 またかまった.

したがって,pyrethroidに強い幌向にあろ点は別状

では問題にならないが.今後の課題として検討して固

くべき問題である.さらに,調査範囲をひろげろとと

もに.局地的な検討解析を行う必要がある.なお,継

税して調炎研死中であるが,北海道と比較して殺虫剤

を多血に撒布したと考えられるにもかかわらず,ma-

1athionに抵抗性が発達しないことは興味ぶかい点で

ある.

ま と め

高知県下の11地域よりイエバエを採災し,8位規の

殺虫剤について感受性の検討を行い,札幌系よりも抵

抗性はひくいが.malathionに対して強い抵抗性を

持つものがいることが明かになった. また,pyreth

roid系殺虫剤についても刑々故い幌向をもつことが

明かになった.

今日まで.前知県下におけるこの種の報告がなかっ

たので現状を印位した.
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SummAry

TheLDさ｡Valuesofelevencoloniesofhouse-

fliescollectedinKoclliPrefectureareshownin

table1.Therewasnocolonysusceptibletoγ-
BHC,whereasallthecoloniestestedweresus･

ceptibletoDDVP,Sumithion,andbromophose.Of

elevencolonies,threewcrchighlyresistantto

malathion.Twocolonies,whicnwerecollected

inKiragawa and Murotomisaki,wereresistant

tomalathion,showing84･826FLgand68･82lFLgPer

femaleasLD5.Valuerespectively.

TllreeCOlonies,whichwerecollectedinMaeno･

hama,TosashimizuandYasui,weretorelanceto

allethrれ showing3･004〃g,1.728/′gandl･937/′g

perfemaleasLD..valuerespectively.

PurificationandSomePropertiesoEhsectBrainIIormoneExtractedfromSilkyormⅡe8ds

JunkoNishiitsutsuji･Uwo(ShionogiResearchLaboratory,Sagisu,Fukushima･ku,Osaka553)

ReceivedJune9,1972.BoLyu･KOgaku37,93(1972).

14.カイコ蛾頭部より抽出された脳ホルモン 宇尾浮子 (拍野識研卿 97)47･6･9受理

前胸腺刺激ホルモンとしての脳ホルモンの化学的研死については. これまで主としてカイコやサ

クサン蛸の脳を用いて抽出 ･捕割が行なわれてきたが, 生物検定法がそれぞれ非常に只なっていろ

ためか. このホルモンの性TIさえも判明していない. ここでは,脳ホルモン含虫の高いカイコ蛾の,

脱を含む斑郡全体をホルモン地山の出発材料とし,信頼皮の高いSamia･testに正点をおいて,脳ホ

ルモンの杓製と検定を行なった. その結果,カイコ蛾 1頭分の頚部には, 少なくとも50孤のエ.)サ

ン除脳蛸を成虫化させうるホルモン丑が含まれていることが判明した.

種々の溶掛 こよる抽出, 熱処凪 フェノール法,ホルチエ･バーチシ7ン法. アク.)ノールやピ

ク.)ン概による沈澱法等, 械々の方法でコレステロール,胎TI.核慨や成 和の大分干物Tt(糖蛋白,

月旨賀蛋白. ポリサッカロイド等)を除去した後の. 王としてペプチッドを合tp分-urnこ故い脳ホルモ

ン活性が残った.

この物質の性矧 こついて粒々の検討を加えた納札 脳ホルモン (柄性部分)はこれまでに発表され

たような大分子の物TIとは考えにくく.分子血5,000以下のペプチッドであると推定される.

Introduction

ln1958thefirstactiveextractfromthepupal

brainofBombyxmoyiwaspreparedbyKobayashi

andhiscollaborators,andlateritwascrystallized

andidentified ascholesterol(Kobayashietat.,

1962;Kirimuraeta7.,1962).

Bycontrast,Ichikawaandlshizaki(1961,1963),

whoalsoextractedbrain hormone(BH)from

BombyxpupalbrainsfourLdactivityintheaqueous
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extract;theyconcludedthattheactiveprinciple

isaprotein.Later,theypurified theirextract

bymeansofheating,ammoniumsulfatepreclpl･

tation,SephadexgelイiltrationandDEAEcellulose

chromatography.Theyconcludedthattheirpre･

parationconsistedofheterogeneouspolypeptides

orproteinswithanestimatedmolecularweight

ranging from 9,000 to31,000(IshizakietaL.,

1967).

Kobayashiand Yamazaki(1966,1969) have

subsequentlyconfirmedthesefindingsbuthave

notabandonedtheirsteroidtheory.Theypurified

BH from Bombyxbrainbymeansofchromat0-

graphyandgelfiltrationwithsimilartechniques

tothoseoflshizaki;theyconcludedthatBIlmay

beaglycoproteincontaining 15% glucoseand

havingamolecularweightoEabout20,000.

Atthesametime,Williams(1967)confirmed

lchikawaandlshizaki'sresultsinessencebuthe

hesitatedtoconsiderBHtobeaprotein.

Theresultsofalltheseextractioneffortsagree

onlyonthefollowingpoints.Theactiveprinciple

is (1)watersoluble,(2)heatstable,(3)non･

dialyzable,and(4)resistanttosomepeptidases

butnottopronaseandNagase.Animportant

differenceinmethodologyconcernsthetestspe･

ciesusedinthebioassay.Therefore,bothSamia-

(Ishizaki'S)andBombyx･tests(Kobayashi'S)were

routinelyemployedinthepresentstudy.Since

theheadsofadultBombyxcontainalargetiter

ofBH (Ishizaki,1969)andareeasilycollected,

theywereasuitablestartingmaterial,although

theycontainmoreunnecessarycomponentsthan

isolatedbrainsdo.

Thepresentpaperdealswiththeresultsorthe

extractionandFur;ficationofBHfromtheinsect

head.A一terremovalofnucleicacid,lipid,lipo･

protein,glycoprotein,andcholesterol,afraction

containing mainlypeptideshadastrongbrain

hormoneactivity.Contrary tothefindingsor

formerinvestigators.theoutersolutionaswell

astheinnersolutionaftercellulose･tubingdialysis

showedsubstantialactivityinthebioassay.

MaterialsandMethods

SourceofBH exLracI

Since brainsofBombyx larvae,pupae,and

adultsareallhormonallyactive (Ishizakiand
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Ichikawa,1967),andBH litersintheheadsof

newlyemergedadultsareratherhigh(Ishizaki,
1969),Bombyxheadscollectedfrolnmothsone

daybeforetoonedaya一teremergenceservedas

startingmaterial.The255,000insectsusedwere

randomlyselectedand notofaspecificrace.

Thetleadswerekeptfrozenuntilextracted.

BioassayofBH

BioassayofBH wasperformed onbrainless

pupaeofErisilkworms,SamfacynEhiayicilu'

(Ishizakiandlchikawa,1967)atanytimebetween

2and8monthsafterremovalofthebrain.and

onthedebrainedudauerpupae''ofaspecialstrain

(J122XCl15)ofsilkworm,BombyxmoTi(Koba･

yashi,1957;KobayashiandYamazaki.1966).In

thelattercase,testanimalswerelimitedtomales,

andtheinjectiontimewasstrictlylimitedtofrom

4to5weeksafterbrainremoval(Nishiitsulsuji･

Uwo,1971).FortheassayinSamia19,000insects

were used,and fortheBombyxassay 15,700

1nSeCtS.

Thetestsolutionswereinjected intoassay

pupaeatadorso･lateralsiteofthe4thabdominal

segment.Eachpuparoutinelyreceived0.04mJ

(occasionally0.02-0.08mg)ofthetestsolutions.

Animalswerekeptat250C throughouttheex･

periment.

ⅠrLthepresentstudy,5test･pupaeoL5■amJ'aand

10-12tset-pupaeofBombyxwereroutinelyused

fortheassay ofeach experimentallot. BH

activitywasmeasuredbyassayingaseriesoI3-4

lolddilutedsolutionsofthepreparation.Bioas･

sayswereusuallymadebydouble testswith

SamiaandBombyxorrepeatedtwicewithdiffcr･

entSamia pupae reared atdifferent times.

Observationsweremadeeveryotherdayfor4

weeksaftertheinjection.Specimensdied or

emergedwithin10-12dayswereexcludedfrom

theavailablenumbers.

Penicillinandphenylthioureawereoccasionally

addedtotheinjectionfollowingthemethodof

lshizakiandTchikawa(1967)whenpreparations

forinjectionwereverycrude.SLZmZ'a･unitofBH

wasdeterminedfollowingthesameauthors.

Chemicalprocedure

Thechemicalprocedureswerecarriedoutbelow

4oC,andpreparationswerekeeptfrozen.Prolcin

concentrations were determined by Lowry'S
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method (Lowry et a1., 1951), DNA by

Burton'smethod(1956),RNAbytheorCinol･IICI

method (Mcjbaum,1939), and sugarby the

anthroncmethod(ScotteEot.,1953).

ResullB

ĈCLone♪ottldcr(AP)

Adultheads(freshwcight',9gper1.000insect

heads)justbelorctojusta一teremergencewere

homogenizedinover20timestheirvolume(V/W)

oEcoldacetone(-10.C)andtheinactivesuper-

natantwasdiscarded.Thisprocedurewasre･

peateduntilthesupernatantwascolorless.The

pelletwasdriedunderreducedpressureandstored

frozen.Inabbreviatediorm thishomogenaseis

calledAP.2.2gofacctonepowderisobtained

from 1,0(氾heads.

Cludcextyact(CE)

Activematerialwasreadilyextractedeither

from thefreshheadorfrom theacetonepowder

withaqueoussolutionssuchas2% NaCl,0.3M

NH-C1,0.3M HCOONH一,0.05-2M aceticacid,

0.85% NaClin5mM phosphatebuffer,0.2M

phosphatebuffer,0.05-0.2MTris･HCl,0.05-0.2M

pyridine･acetateetc.whosepH,exceptthatof

aceticacid,wereadjustedto5.0-7.6.Extracts

preparedin2% NaClor0.2M pyridine-acetate,

pH6.0,showedthebestresultsbothinSaml'a

andBombyxtests.Theprocedureoffreezing

andthawingtheAPwithextractionsolutionwas

usefultoobtainbetterBHliters.Theseextracts

aredesignatedasCrudeExtract(CE).

HeattrcaLment(HF)

A smallamotlntOrCrudeextractwasplaced

inalargeflaskandshakenat90oCfor3minutes.

Afterrapidcoolinginicecoldwater,allactivities

･remainadinthesalinesupernatant,therebycon-

firming theheatstabilityreportedby former

investigators.Sincemany inactivecomponents

wereremovedinthisstep.heattreatmentwas

invariablydone.

Fetch♪ayLihlon(ch.McULIL)cr)

Inordertorcmovclipophilicfractions,Folch

partition(1957)wasappliedtothepreparation:

fourvolumesofachloroform:methanol(2:1)

mixturewasadded toonevolumeofthepre･

paration. A一tervlgOrOuSagitation.thelower

(chloroform)layerwasback･washcdonceand

discarded.Theupperlayerwaswashedoncewith

chloroform,thencombinedwiththewashi叩SO【

thelowerlayerandlyophilized.Thislract;onis

abbreviatedCIE.Mcu♪j･cr.

Phcnottrcat桝ent(♪7lCnOtLowey)

Crudeextractfrom acetonepowdercontains

littleDNAbutaconsiderableamountoERNAand

sugar.TheprincipleofDixonandStack-Dunne

(1955) was adopted asfollows:preparations

werere･extracted oncewiththesame volume

ofpl一enOIsaturatedwith waterandoncewith

halfthevolumeoftlleSamesolution.Thephenol

extractswerewashedseveraltimeswithwater.

Theaqueousphasecontained macro-molecular

componentssuch asnucleic acid,1ipopolysac-

charideandmacroglycoproteinetc. Thisplュase

wasrepeatedlywaslled with etherto remove

phenolandcalledLIhenotuP♪eralthougllthis

phasehadnoBHactivity.TothepllenOlphase

includingtheintermediate phase(both phases

hadBHactivityand itwasdifficulttodivide

them)wateranddlLCthylcthcrwereadded.After

equilibration theaqueousphase wasremoved

andtheether･phenolph.lSeWasb{lCk.washedwith

water. TheprLnCipal.lquCOuSphase and the

washingswcrccombinedandrepeatedlywashed

withetherinordertoremovealltracesoipllenOl.

Thisfractionisdesignate(1asLIhenoLLower,and

containsahighliterolrlH.

RivanOLL)rccF'〆tation(RP)

The brain hormonecartbe precipitated by

acrynol(Rivanol呼,6,91diamino-2ethoxyacridine;

HoeトYakuko& Co.,Ltd.,Japan).When0.1-1%

acrynolaqueoussolution(finalconcentration0.07

-0.3%)wasadded tolyophilized♪henoLtower

dissolvedina0.05M acetatebufferpli6.0,the

precipitateretainedalloltheBHactivity.the

supernatanthavingnone.Whenthislyophilized

♪IlenOLLowerwasdissolvedin2.5M aectatebuffer

solution,theprecipitatecontainednoBHactivity･

RemovaloracrynolwasdoneeitherwithCM

celluloseorwithDowex50×2.Thisprecipitate

fractionfrom 0.05M acetatebufferpli6.0is

calledRivanotPyeciかtate,orRPinabbreviated

form.

Prcci〆tationwithPicricacid(Pie)

Activeextractisalsoprecipitated byplCric

acid.Saturatedaqueoussolutionofpicricacid
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Fig.1. Schematicdiagram showinganexampleofprocedureforextractionand
puriiicationofthebrainhormoneextractedfrom silkworm heads.

discclrded

presurnpliyecomponents
con佃ined;nthefrQCI;on

NeulrcIllip;d
cholesferol

gJycer;de
mclnyWQIer-solubJesubsrQnCeS

res.

membrcIne-SUbslqnces

A;p;d-proteincomplex
SUgCr

SOmePrOI

wclfer]oyer

FreshoduIIhecld

回

+cICelone,hornogen;ze

+IoIQl20mlof2O/e帖Cl/gAP

900C 3rn;n

+phenol

phenollcIyer

･e;ns l
†

+chrl)rote;n

･Lysucchcn-de + Iyol

C｡Cid lch.Meupper

1 +0.0

LipidsolublesubslcInCeS

lo werlclyer

Hp;d

wasaddedtoasolutionoitheactivefraction.

ExcesspicricdcidwasremovedbyaddingDowex

1-x2toasolutionoftheprecipitatein1Nacetic

acid.Thefiltrateandwashingswith50% acetic

acidcontainedagoodBIiactivity.Thisfraction

iscalledPl'C.

Sl'xstcL)so/cxEractionandLIuYifl'catfonL)rocedures
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Basedontheresultsmentionedabove,theBH

extractedfromtheheadsofadultsilkwormswas

partiallypurified. Extraction and purification

werecarriedoutbysuccessivelyremovlngun･

necessarycomponents. A summarizedexample

oftheseproceduresisshowninFig.1.

TheBH-titer,protein-(Orpeptide),RNA-,
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andsWar･COntentSOfthe6prcparations,con･

vertedintovaluesforoneadult･head,.lrCgiven

inTable1. n̂adultheadcontainsatlcast50

SDmraunits.AllhouがIyieldsorprotein,RNA

andsugardecreased by96%.99.6% and99%

rcspcctivclywiththeprogressofthepurification.

Im activity(Soml'aunit)hadagoodyieldof

65,%.Asthepurposeofthesemethodswasnot

toseparatethepeptidesbutprincipallytoremove

unnecessarycomponents,thefinalpreparation,

PJ'C,Stillcontainedconsiderableamountsofpepti-

desorproteinsotherthanBH,evidencedbythe

appearanceoimanybandsstained byAmido･

schwar1lobwhendiscelectrophoresison15%

acrylamidegel(pH8.3)wasappljed.Nucleic

acidsandsugars,however,were markedlyrc･

duced.

Charactcn'stJ'CsofBH

ThenatureoEeachpreparationwithBH ac･

tivitywascheckedbythefollowingexperiments.

A)Effectofdialysis.

PhcnotLowerwasusedasatestsample.Ahalf

millilitreofextract,dilutedto1mJwithwater,

servedasapositivecontrol(A). Next,0.5mJ

samplesweredilutedtolmJwitheither0.05M

Iris-HCl,pH7.6(B),or0.05M acetatebuffer

containing0.lM NaCl.pt16.0(C)anddialyzed

againstlOmLoftherespectivebuffers,firstat

20oC lor3daysand then at40C for1day.

A一terdialysis,thevolumeofthe bag-solution

wasadjustedto2mt(BlandCl)andtheouter

solutionwasconcentrated toImf(B2,C2).In

addition10mtoEeachbufferwasalsoconcentra-

tedtoImfandservedasanegativecontrol(B3,

C3).TheresultsareseeninTable2.TheSamia･

testshowedthattheinnersolutions,BlandCl

retainedalevelofBH activitysimilartothat

ofthecontrolA.Theoutersolutions,however,

hadgood BH activity,incontradiction to the

findingsoitheotller3groupsoiinvestigators

whoagreedthatBHisanon･dialyzablemateriaL

Onethird oftheBH activityseemed topass

through thecellulose tubing. The ten･times

condensedbulrershadnoeffectonthebrainless

Saml'apupae.

B)Effectsofions.

Toeachor0.5mJol0.1M solutionsolsodium

acetate.potassium acetate,pyridineacetate,tris･

acetate.calcium acetate.magnesium acetate.and

cupricacetate (whose pHs were adjusted to

around6)wasadded0.5mtofthe♪hcnotLower

preparation. Each solutionwas then dialyzed

against15mtoHtscorrcspondlLng0.05Msolution

for3daysat20oC.Thcrcaftcr,eachsolutiorLWas

dialyzed相ainst150mloE0.05M tris-HClpH

7.6for1dayat4oC.

Table1. Pur汀icationofBH extractedfrom 1headoladultsilkworm.

-datacalculatedona〟perhead"basis-

Nameoipreparation

★BH (Samiaunit)

YieldofBH (形)

Protein(〃g)
YieldoIProt.(%)

Efrectivedoses(〝g)
★★Speciiicactivity
Purificationfold

cE HF F.hween,ol 冒,h;eve RP

54 44 36

100 81 67

912 438 196

0

4
3

4
7

02
100 48 21 22

17 10 5.4 5.3

59 100 184 197
1.0 1.7 3.1 3.3

107 96RNA (/†g)

YieldorRNA (形)
RNA/Prot.

Sugar(/LR)

Yie一doISugar(形)
Sugar/prot.

100 90
0.12 0.22 -

1

6

35

防
38

4
-
'
-
5
.

92

1

2

9

6
5

6

6

1
1
3

4
8
5

82

1

日日1

4

4
0

0

0
0

38 37 1.8 0.7
100 97 5 2

0.042 0.084 - 0.009 ･ 0.013 11

4

0

0
1
0

+OneSamtaunitofBHwasdefinedastheminimum amountnecessarytocauseadult

developmentinoneassaypupa.

… Specificactivity:BHunits/mgprotein(Lowrypositivematerial).

97



防 虫 科 学 第 37 巻-1lI

Table2. Effectofdialysis.

BHsample,?hcnoELower,wasdialyzedagainstabufferforatotalof4days･
Afterdialysis,Solutionsinsideandoutsideolthedialysistubewerebioassayed･

sample Samia-test Totalprot.mg Recoveryofprot･

A BHextract nodialysIS ++ 12.7 100

BI0.05M Tris･HCl innersol. 十十

B2 // OuterSol. +

B3bufferonly

6.4 50.3

6.7 52.4

0
103%

C10.15M Na-Acetateinnersol. 十 十

C2 〝 OuterSol. +

C3bufferonly

7.2 56.6

54

0

35.6
92%

A:Extractwithoutdialysis.
BlandCl: innersolutionafter4day･dialysis.
B2andC2:Outersolutionafter4day･dialysis,concentrated10timeswithevaporator･
B3andC3:bufferemployedfordialysis,concentrated10times.

Table3. EffectofionsonBHactivity.

0.5mtsamplesofbhenoLLowerwereaddedtosolutionsoftheioniccompounds

(0.5mJ;finalcon°.0.05Mor5M)thendialyzed;firstagainstthesamesolutions
for3daysat20oC,thenagainstO.05Mtris-HClpH7.6for1dayat4oC.

Procedures Proteintotalmg Recoveryofprot. Somia･test

0.05M Tris-HCl(control)
phenollower2(original)
dialysisagainstIIBO

〝 0.05M CHZCOONa

〝 0.05M CH3COOK

〝 0.05M Py卜AcOH
〝 0.05M Tris-AcOIi

〝 0.05M Ca(CHSCOO)2

〝 0.05M Mg(CHaCOO)2

〝 0.05M Cu(CH3COO)2
〝 5M LiCl

〝 5M NaCl
〝 5M CsCl
〝 6M Urea

5

7

2
2

8

4
4

1
9
6

0

8
8

06
2

2
2

2
2
2

2
2

4
7

4
4

%o00
42
割

33

43
認

誠

32

44
71

08
74
m

l

1

こ

=
H

H

十
三

十
H

+
+
+

AsseeninTable3,BH activityoftheinner

solutionoitilebagwasretainedfollowingdialysis

againstthesolutionscontainingpotassium and

pyridineions;lessactivitywasseenwithSOdium,

tris,andCopperions.

Dialysisagainstdeionizedwateronly,oragainst

solutionscontainingcalciumandmagnesiumions

hadanadverseeffectupontheBHactivity.

C)Effectsorhighconcentrationofthesalts.

ThesameprocedurefollowedinBabovewas

doneusing5M-LiCl,-NaCl.-CsCl,and6M urea

insteadof0.05M solutions.Littleornoeffects

onBH activityappeared undersuch highsalt

98

concentrations,andtherecoveryofproteinwas

higherthanintheBseries(Table3).

D)Enzymaticdigestion.

Enzymaticdigestiontestswereoftencarried

outonthepreparationsfrom thedifferentsteps

ofthepurification.Enzymes,atconcentrations

or1/500ftheconcentrationsofproteininpre･

parations,wereaddedtothesamples,whichwere

then keptat37oC ior5-611rS.Thehydrogen

exponentofeachsamplesolutionwasadjusted

totheoptimumforitsenzymaticreaction.Blank

testsweredonebyaddingthesamevolumeof

solution withoutenzyme to the preparation:
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Table4.･DkestiorLOfBtlpreparationsbyproteolyticenzymes.

+Procedure Saml'a･teSt Bombyx･test

Preparation1. noenzyme
+trypsin
+thcrmolysis

Preparation2. nocnZymC
十trypsin

+thermolysin

Preparation3. noenzyme
+Ribonuclease

+thermolysln∫
+Nagase

Contro1 2% NaC1

0.05M pyridine-AcOH

*Preparation1:APjCEby2% NaCliHF
Preparation2:APうCEby0.05M pyridine-AcOHうHF

Preparation3:Ch.Meu♪bcr
一Noenzyme'mcansincubationat370C

Someexamplesoftheresultsareillustratedin

Table4.

TllereWasaCOmpletelossolBIiactivitya一ter

incubationwith Nagase (commercialname of

crystallinesubtilisin,suppliedbytheNagaseCo.,
Ltd.)Orpronase (theproteI'rLaSePurified from

StrcPtomycesgriseus.suppliedbytheXakenCo..

Ltd.),butnoeffectwasseenwithribonuclease.

TheBH preparationsweregenerallyresistantto

peptidasessuch astrypsln,Chymotrypsn,and

thermolysin.thoughthereweresomeexceptions

asseeninpreparations1and2ofTable4.

E)GelfiltrationonSephadexG25.

Althoughpioneerworkesconfirmed tllatBH

wascompletelyexcluded from theparticlesof

SephadexG25 (Ishizakictat.,1967)andG50

(KobayashietaL.,1966),inthepresentworkBH

wasfoundtobenotcompletelyexcluded from

evenseplladex G25 (seeTable5Example1).

Thisresult,aswellasthedialysisresults(Table

2),suggeststhatanactivecoreo【BH,ora

componentofBHcontainedinahctcrogcncous

substance,mightbea smallmoleculewhose

molecularwekhtwouldbelessthan5.000.

F)IonexcllangeChromatography.

Manyattemptsweremadewithvariouskinds

oEion･exchangecelluloses for purification of

BH.Unfortunately,theassayresultswerenot

satisfactoryalthoughvariousconditionsofpH

for516hrswithoutenzyme.

and molarity of clutc･Solutions and starting

sampleswerecmploycd.Table5showssome

examplesoltheresultsofchromatographieson

DEAE-and CM-celtuloses:Differentresultsof

bioassaywithBombyx･testandSa桝fa.testwere

oftenseen(Table6).Ifoneconsiderstheresults

oftheSaml'a･aSSay Only.BH activity appears

bothasabounded anda non･boundedfraction

onCM cellulose,andasaboundedfractiononly

onI)EARcetlutosc.Similarresultswereobtained

withDowex50-x2andDowex1-x2.IfBHis

regardedasahctcrogeneoussubstance,thenthe

present results,though contrary to those of

KobayashigfdJ.(1966).maynotbecontradictory

to those ofIshiZakietat.(1967). Detailsof

ionexchangechromatographyofBIiwillappear

infollowingpapers.

DiscussiorL

AttemptstoextractBH from wholeheadsol

thcsilkworm insteadfromtlleirbrainsonly,and

toremovemanyunnecessarycomponentshave

beenmadesueccssEully.Headsofnewlyemerged

adultscontain a high titerofBH.However,

contaminationwithpigmentofteninterfereswith

separationoithecomponents.Thepresentwork

mainlydealswithremovalofunnecessarycom･

ponents.

TheheadofanadultBombyxcontainsatleast
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Table5. Someexamplesofchromatographyundervariousconditions

onG25andion･exchangecelluloses.

Twosamples,eitherRPorPie,wereemployedForthechromatographies.
Extractionstepswere:APうCE->HF⇒phenollowerうCh.MeupperうRPうPic

ExampleNo.

1 SephadexG25(1.5x50cm column,elutionby0.2NAcOll,sample,2mtofPie)

Fractions Yieldofprot. Samiatest Effectivedoses

fraction1excluded 51% ++ 0.8/Lg
fraction2betweenfractions1&3 9% ++ 1.0

fraction3samefractionNos.of 3% + 4.0
NaCleluted

2 CM cellulose(1.4×12cm column,stepwise,samplePie)

1.0.05M pyridine-AcOH pH4.5 51%
2.0.2M 〝 〝 33%
3.0.5M 〝 〝 3%

3 CM cellulose(1.4x5cm column,twosteps,sampleRP)
1.0.05M AcetatebufferpH6.0 26%
2.1NNaClinbuifer 33%

4 DEAEcellulose(I.4×12cm column,stepwise,samplePtc)

1.2M pyridinepH8.8 18%
2. 〝 pH7.0 3%

3. 〝 pH5.2 31%

5 DEAEcellulose(1.4×5cm column,twosteps,

1.0.05M Tris-HClpH7.6 10%
2.1NNaClinbuffer 42%

1.3
0.9

1.0

>仇9

土

+ 2.0

sampleRP)

十十 >1.2

Table6. Detailsofbioassayofexamples3and5inTable5.

★× meansdilutionイold,inthiscase,nomoredilutionsoi64-foldwasperformed.

… largefiguresatleft:numberofspecimensdevelopedintoadult.
smallfiguresatright:numberofspecimensunchanged.

50 Saml'a unitsofBH. Fractionscontaining

mainlypeptidesretairLahightiteroEBHactiyity

afterthe removalof lipid,cholesterol,main

structuralprotein,macromoleculesincludinggly･

Coprotein,lipopolysuccharide,andnucleicacid.

ThemostinterestingfindingisthatBHactivity

appearedeveninthesolutionoutsideofcellulose

tubinga一terdialysis.TheresultofgeHiltration
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onSephadexG25alsosuggeststhatsomecom･

ponent(S)ofa heterogeneous BH,Oralterna･

tivelyanactivecoreofBHseemstobeapeptide

(S)of5,000daltonsorless.

Ishizakiandlchikawa(1967)reportedthatBH

consistsofsmallproteins (orpeptides) and

manifestshighlyheterogeneousmolecularforms

whoseestimatedmolecularweightsrangefrom
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9,(X氾to31,000.Sincetheyusuallydialyzedthe

preparations,andperformedfurtherpuriEication

with tlleinnersolution only,smallmolecular

substance(S)having BH activity would have

escaped.YamazakiandKobayasM (1969)estima･

tedthemolecularweiglltOlthebrainhormone

extractedfrom thesameBombyxpupalbrainas

tlscdbylshizakitobcabout20,000,andthey

thoughtittobeaglycoproteincontaining15%

glyCOgen.Thepresentmaterialaftertreatment

withpl一enOl,CannotcontainglycoproteinsllaVing

alargemolecularweightsuchas20,000.Gersch

andSttirヱebecher(1968)alsoreportedthatbesides

NeurollOrmOneD,tlletwoactivefactorsoIBH

wereextractedfromPeriptanetaameyicanawhich

seemedtobeproteinicwith molecularweights

of20,0α)to40,000.

Onthecontrary,Williams(1967)hesitatedto

concludethattheBHisaproteirLbecauseoE(1)

itsheat･stability.(2)itslackofspecificabsorp.

ti.onat280mFL,(3)itsinsensitivitytopepsin,
trypsin,andchymotrypsin,and(4)itsinsensitivity

toclassicalmethodsusedtoremovethelast

tracesofproteins.AccordingtoWilliams.there

isatleastapossibilitythattheBHofinsects

mightturnouttobeamucopolysaccharidein･

steadoIaproteinoraprotein･containingcomplex.

ItwouldbedifficulttoasstJrnethatBHisa

mucopolysaccharide.because,(1)thepresentex･

tracta一terremovalofpolysaccharides hasa

strongBHactivity;moreover,(2)thehistochemi･

cataswellaschemicalapproach hasyielded

atleaststrongcircumstantialevidenceinsupport

oftheconceptthatthema30rjtyofactiveneuro･

Secretorymediatorsininvertebrates,aswellas

invertebrates,arepeptides(Scharrereta7.,1970).

Kobayashiandhiscolleages(1966)conclude

thatthebrainhormoneconsistsof-steroidand

proteinicsubstances'.Cholesterolisknowntobe

ubiquitousin thetissuesofdiapauslng Pupae

(SchneidermanandGilbert,1964)anditssccmed

incrediblethatafewadditionalmoleculesofthis

samesubstancecouldfunctionasthebrainhor･

none(ScharrereLat..1970).

Papersdealingwith thetestanimalsforthe

biologicalassayandwithfurtherpurificationoE

thebrainhormonewillappearinthenearfuture.

SummAry

Attemptstoextracttheprothoracotropichot'･

moncfrom theheadofBombyxinvolvedthe

removalofunnecessary components such as

cholcstcrol,lipid,nucleicacid,lipophilicsubstance

andcertainmacromoleculesincludingglycopro･

tein,lipoprotein,andpolysaccharide.Theresult･

ingpartiallypurifiedbrainhormonewasshowrL

tobehighlyactive.Theheadofanadultsilk･

worm containsatleast50Samiaunitsofbrain

hormone.Thishormoneseemstobeapeptide･

likesubstance.Itiswatersoluble,beatstable

andresistanttocertainpeptidases,butitsactive

coreappearstobedialyzable.
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15.ピレスE)イド系化合物の研究 第 3報 ピレスロイドの光安定性 安部八洲93,沖田小指,脂

田義雄 (住友化学工菜株式会社 良薬野菜部研究部,宝塚市苗司4丁目2ノ1)47.6.21受理

合成 ピレスロイド4樫および天然 ピレス.)ン類6種の光安定性について調査し. 次のことを明ら

かにした.

1.合成 ビレスロイドは天然 ピレス')ン数に比べて一般に安定である. 2.Resmethrinが滋も安

E'ji:であり,Tetramethrinと Furamethrinがそれに次 ぐ.Allethrinはやや不安定でる.3.天然

ピレス.)ン類6成分の中では Pyrethrin IとⅠが極鵬に不安定である.4.CinerinIとⅠは Pyre.

thrinIとⅠより安定であり,JasmolinIとⅠは,それぞれ CinerinIとⅠ及び PyrethrinlとⅠ

の小間くらいの安定性である.5.節-菊敢エステルは第二菊酸エステルより光に対して不安定であ

る.A!にピレスロイドの紫外吸収極大波長と安定性との関係について述べた.

B.H.T.及び粒々の芳香族アミンのアレスリンに対する光安定化効果を調査し,N,N'-Diphenyl-

Ll-phenylenediamineが故も効果が払いことを明らかにした. 蚊取線香中ではアレスt)ンは, 光の

雄執 ま小さいことがわかった.

更に天然 ビレス.)ン封の中で PyrethrinI及びⅠのみが特異的に不安定な原因について考解した.

IntroductiorL

InspiteOftheirrelativelyhighcostascom･

paredwithotherinsecticides,thecurrentincrease

indemand forinsecticideswIlich donotleave
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toxicresidueinplantsoranimalfoodstuHsfor

human consumption has resulted in renewed

attentiontopyrethroidalinsecticides.Pyrethroids

IThepreviouspaper,BotyzL･Kagaku,37,48
(1972).


