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Abstract．   

TheexposureofhumanlymphoidleukemiaMolt4Bce11stosodiuml－  

monolinolenin（SML）whichwasisolatedfromtheleavesofItalianryegrass  

uoliummultyioTum Lam）andidentifiedbyMass，andlH－and13c－NMR，1edto  

bothgrowthinhibitionandinductionofprogrammedcelldeath（apoptosis）．  

MorphologlCalchangeshowlngaPOPtOticbodieswasobservedintheMolt4Bce11s  

treatedwithSML．ThefragmentationbySMLofDNAtooligonucleosomal－Sized  

fragments，thatisacharacteristicofapoptosis，WaSObservedtobeboth  

COnCentration－andtime－dependent．Thesefindingssuggestthatgrowthinhibition  

bySMLofMolt4Bcellsresultsfr6mtheinductionofapoptosisinthece11s．  

Introduction   

Wehavepmifiedseveralcompoundsextractedfromplantandevaluatedthe  

antitumoractivityofthosecompounds（1－3）．Theefficiencyoftheantitumor  

COmPOundsseemstoberelatedtothepropensityoftumorcellstorespondtothese  

COmpOundsbyapoptosis・Thus，aPOPtOSismaybeapnmarymechanismof  

antiりeOPlasticagents（4）・，Apoptosisisanorchestratedseriesofeventsthrough  

WhichthecellprecIPitatesitsowndeath・Thestagesofapoptosisincludecell  

Shrinkage，Chromatincondensation，nuClearsegmentation，andinternuCleosomal  
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丘agmentationofDNA，reSultinginthegenerationofapoptoticbodies（5）・  

Inpreviousstudieswedemonstratedinductionofapoptosisbyphytol（1），  

SeSamin（2）andpheophorbidea（3）inculturedhumanlymphoidleukemiaMolt4B  

Cells．Inthepresentstudy，Wehaveobtainedafractionwhichexhibitsanti－  

PrOliftrativeactivityffomItalianryegrass（LoliummultiPorum Lam）andhave  

determinedthestructureofthecompoundcontainedinthefraction．Inthis report，  

Wedemonstratetheidentificationofsodiuml－mOnOlinolenin（SML）fromItalian  

ryegrassandshowtheinhibitoryeffectsof SMLonthegrowthofhuman  

lymphoidleukemiaMolt4Bcellswhichresultsffomtheinductionofapoptosis．  

Materials and methods 

Chemicals．RPMI1640rhediumandphytohemagglutinin－M（PHA－M）were  

purchasedfromGibcoLaboratories，GlandIsland，NY，USA．Lymphocyte  

SeParationmediumwaspurchasedfromICNBiomedicalslnc．，Aurora，OH，USA．  

A1lotherchemicalswereofthehighestgradeavailablefromNacalaiTesquelnc．，  

Kyoto，Japan．  

4pparatus．13c－NMRspectraweretakenwithJEOL，JNM－500，Tokyo，Japan．  

Secondaryionmassspectrometry（SIMS）weredoneusingaHitachiM－80  

instrument，Tokyo，Japan．ForpreparationofSMLasdescribedinthenext  

ParagraPh，highpressureliquidchromatography（HPLC）wasperfbrmed  

withaJASCO880－PU，Tokyo，Japan．  

LyoわtionandidentyicationQFSML，．Theair－driedleavesofLolium multylorum  

Lam（400g），harvestedintheexperimentalfarmofMieUniversity，WereSOakedin  
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10lof80％ethanolfbr3weeksatroomtemperatureandtheresultingsupernatant  

WaSeVapOratedtoglVelOOgofconcentrate．Theconcentratewasthenextracted  

StePWisewithequalvolumes（11）ofdistilledwater，methanolandacetone．The  

thusobtainedmethanolextract（18g）exhibitedahighdegreeofantiproliftrative  

activityandwassuspendedinllof80％methanolandthenextractedwithllof  

n－hexane・The80％methanolfraction（ca8g）exhibitedahigherdegreeof  

antiproliftrativeactivitythanthen－hexanefraction．This80％methanolfraetion  

WaSSuSPendedindisti11edwaterandthenextractedwithethylacetate．Theethyl  

acetatefraction（400mg）havingahigherantiproliftrativeactivitywascharged  

intoaHP－20column，andelutedstepwisewithequalvolumes（0．51）ofH20，50％  

methanol，75％methanolandlOO％methanol．Themethanolftaction（125mg）  

● havlngaCOmParativelyhigherantiproliferativeactivity，WaSSubmittedfbr  

preparativeHPLCunderthefbllowingconditions：COlumn，DevelosilODS－5（A）  

10x250mm）；mObilephase，methanol／H20＝85：15；nOWrate2．3ml／min；detection  

WaVelength，210nm，andthenthemainpeak（COmPOundI，10．3mg）havinga  

retentiontimeof32．6minwasobtained．Thestructuraldeterminationof   

COmPOundIwascarriedout，andcompoundIwasasslgnedtobesodiuml－  

monolinolenin（SML）byusingMS，1H－NMR，13c－NMR，DEPT，IH－1H－COSYand  

r3c－1H－COSYasfbllows．1H－NMR（500MHz，CDC13）：8＝0．9（t，3H，CH3－CH2），  

1．2（m，2Hx4，CH2－CH2－CH2），1．6（m，2H，OC＝OCH2－CH2），2．0（m，2H，CH2－CH  

＝CH），2．3（t，2H，OC＝OCH2），2．8（m，1Hx3，CH＝CH－CH2－CH＝CH），3．6（dd，2H，  

CH2－OH），3．9（m，1H，CH－OH），4・2（dd，2H，CH2－OC＝0），5．3（m，1Hx6，Vinylic二  

H）．13c－NMR（90MHz，CDC13）：8＝14．3，20．5，24．9，25．5，25．6，27．2，29．0，29．0，  

29．1，29．5，34．1，63．2，65．1，70．2，127．1，127．7，128．2，128．3，130．2，131．9，173．0．  

MS＝375．4，（C21H35NaO4）．  
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ThechemicalstructureofSMLisshowninFig．1．  

Cellculture．HumanlymphoidleukemiaMolt4Bcellswerecultivatedas  

PreViouslydescribed（6）・Molt4Bce11swere growninRPMI1640medium  

（GibcoLaboratories，GrandIsland，NY，USA）withlO％fbtalcalfserum，  

PenicillinG（50IU／ml）andstreptomycin（50LAg／ml）at370cunderhumidified  

95％air－5％CO2atmOSPhere，andpassagedevery7days．Mycoplasmatestlng  

was routineiy negative. 

Prq，arationQFhumanb7〝甲hoqtecells・Threemloflymphocyteseparation  

mediumwasasepticallytransftrredtoacentrifugetubeandthedilutedblood  

（heparinizedblood：Physiologicalsaline＝1：1）waslayeredoverlymphocyte  

SeParationmediuminthetube・Thetubewascentrifugedat400xgatroom  

temperaturefor20min．Thetoplayeroftheclearplasmawasremoved，andthe  

lymphocytelayerwastranSftrredtoanewcentrifugetube．Anequalvolumeof  

PBS（－）wasaddedtothelymphocytelayerinthetubeandcentirfugedfbr10  

minatroomtemperatureat260Ⅹg・A氏erthecentrifugation，theprecIPltate  

lymphocytewaswashedagainwithPBS（－）andsuspendedinRPMI1640  

medium contalnlng10％FCSand2％PHA－M．  

AssayPrgrowthinhibition．Exponentia11ygrowingcellswereplacedat3－4x105   

Cells／mlinacultureflaskandcultivatedinthepresenceofavehicle，OrSML．   

A鮎rcultivatlngfbr3Jdays，thecellnumberwascountedbyahemocytometer．  

MicroscqpicobsevationQfmo7PhologicalchangeQFMblt4B．Exponentially  
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TableI・EfftctofSMLonthegrowthofMolt4Bcells．  

Compound  Concentration（PM）  Inhibition（％）  

Vehicle  

SML  
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Figure2．MorphologlCalchangesinMolt4Bcells・A，nOn－treatedMolt4B  

Cells．B，Molt4BcellstreatedwithlOOトLMSML．Thesece11swerecultivated  

WithSMLfbr3days，nXedwithl％glutaraldehyde，StainedwithHoechst  

33258，andthenobserved underanepifluorescence microscope equlPped  

WithacooledCCDcamera（Phometrics，PxL1400）digitalimagingsystem  

andF句iplCtOrOgraPhy3000・ArTOWSindicateapoptoticce11s・  
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（4）【3＝2）川M  

Figure3・Dose－dependencyofDNAfragmentationbySMLinMolt4Bcells・  
Thecellswerecultivatedintheabsence（lanel）orpresenceof60ドM（1ane2），  
80LIM（lane3），andlOOLIM（1ane4）SML，for3days・Aftertheisolationof  
DNAfromtheSML－treatedcells，equivalentamountsofDNA（2トLg）were  
loadedintowe11sof2％agarosegelandelectrophoresedin40mMTris－  
aceticacid，PH7・5containlng2mMEDTA・ArrowsindicateDNAladders・  
M，入DNAdigestedwithHindIII・  
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Figul●e4・Time－COurSeOfDNA丘agmenta［ionbySMLinMol亡4Bcells．The  

Cellswerecultivatedintheabsence（lanel），OrPreSenCeOflOOト1MSML  

forlday（1ane2），2days（lane3），and3days（1ane4）．Aftertheisolationof  

DNAfrom亡heSML－treatedcells，equivalen亡amountsofDNA（2トとg）were  

loadedin［owells of2％agarosegelandelectrophoresedin40mMTris－  
aceticacid，PH7・5con亡ainlng2rnMEDTA・ArrowsindicateDNAladders．  

M，入DNAdigestedwithHlndIII．  
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r3）（2）川 M  

Figure5・EffectofSMLonnormallymphocytece11s．Thecellswerecultivated  

inthepresenceofavehicle（1anel），OrlOOトLM（lane2）and150トLM（1ane3）  

SMLfor3days．Aftertheisolation ofDNAfromthe SML－treated cells，  

equivalentamounts ofDNA（2トLg）wereloadedintowellsof2％agarose  
gelandelectrophoresedin40mMTris－aCeticacid，PH7・5containlng2mM  

EDTA．M，入DNAdigestedwithHindIll．  
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イタリアンライダラス仏¢肋椚椚〟柳柑椚Lam）から単離した  

soditL皿1一皿0皿01i皿01e皿iAによるヒト白血病Molt4B細胞のアポ  

トーシス誘導  

‡小宮孝志， ‡＊樋廻博重  

三重大学生物資源学部事，医学部＊＊  

要   

イタリアンライダラス仏〃肋椚椚〝J材払用桝Lam）から単離し．MS，  

lH－NM見や13c－NM且により構造決定したsodiu皿卜皿0皿01i皿Qle皿i皿  

（SML）はヒト白血病MoltヰB細胞の増殖を阻害し，且つプログラム  

細胞死（アポトーシス）を誘導した。SMLで処理したこの細胞の  

形惹を顕後続観察したところ，アポトーシス小棒が認められた。こ  

の処理細胞から抽出したDNAはオリゴヌクレオソームの単位で断片  

化され，その変化は濃度と時問に依存的であった。  
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