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1･ 昆虫のグルタミン酸脱水素酵素に及ぼすElチノーン及びその誘導体の影響 深見塀-,

富沢長次郎 (n林省 凸菜技術研究所)32.ll.5受理

前報 (深見,1956)において, ロチノーンは昆虫件内で神経おfび筋肉の組抱呼吸を抑制してこれ .

らを麻姥せしめ, 致死させることを証明した. かつまたその組抱呼吸抑制の一部はグルタミン敢脱

水素酵素の抑制であると粒諭した (深見,田沢.1956).次はこの実験の追証と,化学構造と作用性

の関係を検討するために,ロチノーン誘導体 dihydro-rotenムne,rotenolone-Ⅰ,rotenolone-ⅠⅠ,

dehydro･rotenone の invitro での昆虫グルタミン敢脱水素酵素に対する作用を調べたところ,

invivoの詔力と密接な関連があることが判明した.

Many worksIlaVebeendone conceming 血e

rehtionshipbetween thechemicalstructureof

organo･phosphorusinsecticidesandtheirinhibition

ofcholineSteraSeactivity (Metcalf,1955),whi一e

thedataconcerning theinfluenceofInsecticide

onrespiratoryenzymesystem wereveryfew.It

hasbeen,epo,ted(An dersonetよ1.,1954;Brown

an'dBrown,1956;Chadwick, 1952;Perryand

sac左tor, 1955)thatDDT and itsderivatives,

someofwhich haveno insect王C王dal toxicity,

inhibitthecytochroIでeOXidaseactivity王ninsect

body.Ⅰntliiscase,sincetheparallelismbetween

theirinsectic王dal toxicityand theinhibitionof

cytochromeoxidaseactivity wasnotheld,it王s

dollbtful血at血eprimaryactionofDDTagainst

insectswasthe王nhibitionofcytochromeoxidase

activity.

JTheauthorsconcludedinthepreviousreports

(Fuknmi.1956;Fukami andTomizawa,1956)

thatrotenoneinhibittherespirationofthemuscle

andthenerveininsectbody,andtheinhibition

of血erespiratorymetabolism waspart一ydueto

theinhibition ofthe glutamic dehydrogenase

activityininsectbody.T九epresentstudywas

tlndertaken with the object3 0f determining

whetherrotenoneanditsderivativesinhibitthe

glutamicdehydrogenaseactivityininsectbody.

andofgaininginformationastothecllemical

structureofrotenoneanditsderivativesandtheir

紫Thisisanaccountofinvestigationsperformed

during the posトgraduate course of-Tokyo
University.

physiologicalaction.

TheauthorswislltOthankassist.Prof.T.

YamazakiandMr.T.NarahashioftheFacultyof

Agriclllture,UniversityofTokyo,andDr.S.

IshiioftheNationallnstituteofAgricultural

Sciencesfortheir釘1王danceduringthecourseof

thiswork.Thanksarealsoduetoassist.Prof.

M.Naknヱima oftheFacultyofAgriculture,
UzliverSityofKyotoforprovidingkindlyrotenone

anditsderivativesusedinthisexperiment.

AhterJ'alSAndAle一hodS･

Tcstinsect:AdultsoftheAmericancockroach,

PeriplanetaamericanaL‥ Tearedat27-300C on

adrydietmadefrom･baker'syeast,wereused

山roughout血eexperiment.

IsolationortllemitocI10ndrialfractionofinsect

muscle:The mitochondrialfractioTIOfinsect

musclewasisolatedbyaslighトmodification of

the teclmiqueS already reported (Fukami aJld

Tomizawa,1956). Themitochondrialfraction

waspreparedfrom themusc一eofeacllfifteen

individualofmaleandfemalecockroaches,̀and

thepH oftIlemusclehomogenatewasadjusted

over7.0byadding0.4M tr王S(hydroxym ethyl)

aminomethanebuffer(pH9.Q)duringtheisolal王on

oftilemitochondrialfraction.

Measurementofoxygenuptakebythemitochon-

drialfraction:0.2ml(or0.3ml)oflO%aquらous

acetoneon一y,orlO% aqueousacetonecontaining

lO~5M rotenoneoritsderivativewasaddedto

1.8ml(or2.7ml)ofthemitochondrialfraction.

Afterpre･incubationfor10minutesat30oC,
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oxygen uptake measurementswere made王n a

conventionalWarburgapparatus.

Rotenone and itsderivativestested in this

experiment:Rotenone,rotenolone-Ⅰ,rotenolone･

ⅠⅠ,dellydro-rotenoneanddihydro-rotenonewere

used.Thechemicalstructureofthesecompounds

shou一dbepresent一ater.

Reslllt5

Atfirst,tileinIlibitionofglutamicdehydroge一

maseactivitywascomparedbetweenrotenoneand

dihydro-rotenone. As sllOWn in Tablel and

Figure1,dihydro-rotenoneinhibitedtheglutamic

dehydrogenaseactivity aswellasrotenonedid,

although thedegreeoftheihhibitionwasless

sh'ghtly.

Rotenolone-I also inl1ibited the glutamic
∫

dehydrogenase.activity, buttile inIlibition by

Fig.1Invitroeffectsofrotenoneanddihydro･
rotenoneon the0 2uptakeofmitochondrial
fraction of the muscle ofthe Am erican
cockroachinthepresenceof0.02M I-gluta-
mate.
C :Control- ●-
DiR:10~5M Dihydro･rotenone -･･-0････
R :10-5M Rotenone -1-0-･-

2

Tablel. InviEro effectsofrotenone and

dlhydro･rotenoneon the02uptakeofmito-
chondrial fraction of the muscle ofthe

Americancockroachinthepresenceof0.02M
ofI-glutamate.
hcubated for1hr.at300,pH 7.2.Total
volume,2ml.Finalconcentrationofinsecti-
cides,10JM.

Insecticide･ lmm3of02uptake/hr･llPnehribCiet霊n

rotenolone-II or dehydro-rotenone was only

slight.Theresu一tsareshown in Table2and

Figure2.

30 60 mh.

Fig.2 Invitroeffectsofrotenone,roteno-

tonneile･.r..otue,ntoatkOenSIImiat霊hodnedh,yie;Of;:Oc諾.nnOn.;
themuscleoftheAmericancockroachinthe

pres?neeofO･02M I-glutamate･
C ニContro1- ○-
RII:10-･5M Rotenolone-II--･〇･.･･-
DR :10-5M Dehydro-rotenone -1･-&･･-
RI :10~5M Rotenolone･Ⅰ･･･-･･6)･･･････-
R :10-5M Rotenone -I-0-I-
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Table-2. ItlVitroeffectsofrotenone,roteno-

)one･I,rotenolone-IIanddehydro･rotenotle
ontheO空t)ptakeofmitochondr王alfraction
ofthemuscleoftheAmericancockroachin

-thepresenceofI-glutamate.
Incubatedfor1hr.at300,pH 7.2.Total
vo一ume,3ml.Fina一concentrationofinSeC-
tic王des,10~SM.

Discussion

Tlle relative toxicities of rotenoneand its

derivativesagainstinsectsandfisheswhichhas

beenreporteduptodatearesummarizedinTable

3. Rotenoneanddihydro･rotenonearetoxicto

thetestorganisms,butrotenolone･ⅠIanddehydro･

rotenoneareverylow in theirtoxicity.Data

concerningthetoxi'cityofrotenolone-Ihasnot

beenpublished.Examin王ngthe7ethaldosagesof

rotenone･d,'hydro-rc!tenoneanddehydro･,otenone

againstguineapigandrabbit,AmbroseandHaag

(1937)showedthattheorderoftheirtoxicities

wassimilarto thoseagainstinsectsandfishes

suchasinTable3.

TlleChemica一structllre_SOf､rotenoneandits

derivativesarethefollowing:Dihydro-rotenone

ischaracterizedby thesaturationofthedouble

bondinisopropenylsidechainwith hydrogen.

Rotenolone-I,rotenolone-ⅠIanddehydro-rotenone

areregardeda§血eoxidationprodllCtOfrotenone.

Martin(1937)suggestedthatthellydrogenatoms

of.carbon 12 and 13 in the'centralringare

importantindeterminingthetoxicityofrotenoide.

Thereasonforthissuggestionare(1)saturation

oftheisopropeny]sidechain ofrotenone to

producedihydro-rotenone haslittleeffect oTl

toxicity,(2)oxidationtodehydro-rotenonewhich

introducesadouble bond in the central-ring

betweencarbon12and13,destroysthetoxicity,

and(3)themethyletherofeno]izedrotenone

Table3. Relativetoxicit王esofrotenoneanditsderivatives.

Compound l 慧 慧 霊mrmy… ,Tyouse… ,7soid… EoaThmOn… 界
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