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ぎundame11talaspectsorradiatione飴ctsonHvingcel】shaveextensiveiybeenaccumulatedinmicro－  
Orgal－ismsandanimalcel】scuitured∫〃Vか05・13）・ByuslngCulturedce11sorbigherplants asexperimental  

materials，basicinformationcouldsimilarlybeprovidedontheradiosensitivityandmutagenesisofpiants  
inasinglecelllevel．SinceplOneerWOrkbyMELCHERSandBEROMANN18）whodemo】1Stratedth8grOWth  
inhibitioncausedbyX－raylrradiationillhaploidce11suspeれSionsor劇痛■r肋〟椚，COnSiderablestudieshave  

been conducted on the d龍ct ofionlZIng radiationsin cultured ceIIs of勒J叩聯〟∫9），タカ〝∫紺飯ぶ2），  

椚紺ぬ〃α30〉，伽〟C～′∫7）andカ′■αぐカね川・Fromtheseamdadditionalsimi】arexperimentsithas been ma血  

Clearthatradiosensitiviticsinculturedcellsofplantsvarywithplantspeciesusedandevenwiththecells  
Ori如ated什omdi飴renttissuesina plantりりヱ，きヱ） ．cu王tured ce王1s o仁姉亦er piants，however，arenOn－  

uniねrmbothinthecyぬlogicalconsittution orcel靂poputat主on andinthephysioiogICalstateduring乱  
Cultureperiod．ぎorinstance，iまIitiaIcaまIustissuederived鉦ompiantorganconsistsorheterogeneouscell  
POPulation＼、・ithil≠・idc range or pol）・PIoidy こ1nd こIneuPIoid〉′4・H・＝J・ニー・二tり ．FuIllhe［lmOtle、Cullurcd ceI）s  

exhibit the contiれuOuS Changesin physio重0如aland metaboIic activities during th¢prOgreSS Orbatch  

Culturen’Ominitiation unti‡they reach stationary phase14，之2・28）．These characteristics may drastically  

こIntCttherildiosensjlivit）・OrCultut－edccIts．  

lnthepresentexperimerlt，long－termSubculturedcalluscellsofricewereusedasexperimentalmateriaIs，  

Whichconsistorconsiderablybomogen¢OuSCe11population andexhibitstabler8prOductionthrouめOut  
Subcultures．ThechangesincytologlCalactivityandradiosensitivitywereexaminedatdi飴rentgrowぬ  

phasesortbecellsuspeIISioncultures．  

M抜毛erialsandMethods  

rJJ／／川・ぐH川〔／／J山／J   

Cullurc mcdiunluSed rol・i】lduL：tion a11d subculture orca‖uslissucs wとIS tlle mOdificd MuR∧SmGE and  

SKOOG，sヱ0）supplementedw江hlO鵬5M2，小D・Ca11uscultures wereinitiated by trans臨r血g rooモーtips  

Obtained鉦omaseptical王ygro、VnSeedlingsor】‘icevar如y“Sensbo”toO．8％喝ar－SOlidi鮎dmediu肌 011  

30days after the trarlSfbrrirlg，induced calius tissues wereinoculatedinto specia11y designed200mト  

Erienmeyer鋤sk5（cr・Fig．1）col兢aining30m＝両頭dcu圧uremedium．Adroporthis cellsuspension  

（0．5n11）、、′aS Subcし山u【LCdinilr）－CSll】y pl▲CPill・ed mcdium c＼′eT・y35daysthroughout2years．Thecuttul・C  

鮎skscontaining鉦eeandclampceI】swereplacedollareCiprocalshaker（85strokes／min）indarkrooma毛  

ユSJ；lTlh．▲OughoutcxperjnletltSIThcseculturecoIldilionsyic）dcd）・叩idgI・OWthilIldvarioussizcdrrag－  

m8ntSOrCa11ustissuewhicぬwe陀COmpまete】yplpettablefbrsubsequentsubcuはures．   
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Thegrowthorca＝uscel】sata裏ventimeorculturewasevaluatedbymeasurlngthe蝕eshⅥ′eight，dry  

Weightandsedimentedcellvolume（SCV）．AsshowninFig．l，theSCVwasobtainedfromthereading  

Orthescaleo王1aSide－armedがasstubeattachedtothecuiture蔦ask，WbichaljowedtoestjmatecontinuoしISIy  

こl】1d con＼′Cnicntl〉′the gT’O＼＼・th riltCOrSuSIlenSioIICullLLrCS＼＼・ithout disturbこInCC Or CuIturc L：Ondili川1．The  

measurementsorthegrowt】1parameterSarebasedonanaverageorlOcultures．  

l＝jg．l．SpeciEtH）ldcsigncdcLtlturc－fl11Sk＼＼′ilhこISidc・こIT・mCdどIilSStubcrornlCilSし汀CtllCntOr  

thcsedimcnlCdccll＼，Olumeol－cilHuscL）1Lu）le（人）．＾tこIlimeorlhcmeこISuTullCnl．  

theg篭asstubeisplacedinave】■ticalposition紬r15minutes（冶）．  

0．＼■，l即ノ川仲南   

Formeasurernentofrespirationactivity，aliquotsofcellsuspensioninthe23rdsubcultureweresamp】ed  

atdi蝕rentgrowt】1pbasesdurir唱thecultureperiodof35days，andtbeflt】・anSfもrredtoWarburgreaction  
VeSSe】sinwhichtheoxygenuptakeweredeterminedat30OCbystandardWarburgtechflique．Manometer  

readingsweretakeneverylOminぬrl】1】・a托erequilibration・Respirationrateswereexpressedasoxyg8n  
COnSumPtionpcl－u11itdry≠・eightorthceultut・edcc［）s．   

J／・イ／り扉l／JⅢ・山八砧ごJ   

TolabcIDNA－Sさ′nthcsizingccL）s、tritialcd th）・nlidinc（、6：lH－T；SlrCCiRcllCti＼′it）・ユ8Ci／mM．ThcRこl（1io－  

ChemicaiCentre，Amersha‡Ⅵ）wasused asaI）NÅprecursor．Tile3H儀tbymidinewasdissoIvedin the  
CulturemcdiumatこICOnCCnlrこItionorl／ECi／ml．Ci11lusccIIs（15Omgorrrcshweight）i11thc22ndsubcultuT・C  

WeregrOWnfor25daysunderthesameconditiondescr呈bedabove．Atdi能rentgrowthphasesduringthe  

Culttlreperiod，tbecells（about500mgofたeshⅥ′eight）wereaseptica11ysampledandtreatedwiththeradio－  
activemediummrlllrat300Cinawaterbathwithgent】eshaking．Aftertbisモreaモme叫thecellswere  
WaShed血eetimesinnonradioactivef陀Shmediumandthenreincubatedわr之brtoensureincorporationor  
theprecursorintonuclearDNA．Thetreatedcelまswere触edwithamixtureof3partsofethanolandlpart  
OraCeticacid丘汀1bra∫－dthentrans触redinto70％ethanol触s紬rageinare鉦igerator，アolまowingth8  
StOrage，theyweremaceratedwjthlO％ce伽1aseand5％pec血ase払r3hr．Squashpreparationswere  
ObtainedonmicroscopeslidesbythemethodofCoNOERandFAIRCⅢLが）andthendellyかatedbypasslng  
throu帥aetbano，1series．TぬedriedsiidesweredippedintoautoradiographicelⅥulsion（SakuraNR仙M2，  
KonishirokuphotoCo・Ltd・，Tokyo）at400C払r2欄3sec，紬1lowedbythoroughdryingandexposurefbr  
30daysat40Cinadarkboxcontainif昭Silicagels．A鈷erphotogl・aphicdevelopm¢ntand良xation，theslides  
Were Stained withO．05％basic餌cbsin as described by蓋ERGERON3）and mountedin Canada balsam．  

Onlythece11swith50rmOreSiIvergrainsintheirnucleiwerecotmtedasactuallylabeled．About250cells   
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＼＼℃rCCOunted hlOmeこICh s乙m叩1e toしIetcrminethcpercentilgCOr工）NA－S〉′IllhesizjJlgCellslhat＼＼′CrelilbcIcd  

＼＼・ittlJト1－111ynliditle．   

一1二叫l・山・（J（／血／山〃   

Thecu圧uredcellsin200mi一点askshavir喝30misuspensionmediumwereirradiated＼油h280kVX－rayS  

こIladoserとIteOl、332R／111inusing＝）mm；1Iu111inulllIllter．TheX－rこIyd〔一SilgeSこIndthegl■OWlhpこIllSCSOr  

thecuituresatatimeori∫radiationaredescgibedinco瑚unCtionwiththeiIldividualexperimentalresults．  

Thci］・l・ildii11Cdcells（t50mgof、「t・CSh≠・eighl）＼VerCll－anSl七rredlorl■CShlypl■CPこITledmediuman（11hcncullured  

ねr35daysundertlleSameCOnditionasdescribedabove．鼠adiosensitivityorぬecallusce重IsIVaSeStimated  

bymeasuringtheSCVat35daysafterirradiation．Theexperimentwasrepeatedonceandineachtreatment  
llle］－CSullsil【－e bilSed on theilヽ・CrこIgCOrtheIll．  

Results   

CI・（川血♪（～仙リリJ（／JJJイ岬（＝、JJ／／J什ビ／）（再【，（／   

ヱnducedcallustissues鉦omrooトtipsexhibitedwi血variationsbothintbeircolorsandindegreeortheir  
鉦iabiiiもyamongthetesHubesusedねrcallusinduction．F柑mthes¢tissu喝W油ishandたiablecellag－  
grcgLtlcswhichist・eltLllCd toこISSC－CCl川ncllereilrtet・＼VCreSelectcda11dsubscqucntl）・Subculturedinsus－  

pensionbatchculturefbrabout2years．TbeSC－Cel＝inelVaSCharacterizedbyitsconsiderablyhomo－  
geneousce11popuiationwithmorethan90％diploidcells．Thegrowthortheceiliinewasmonitored  
b〉JlhcSC＼／mcilSurCmCnlsthroし1gllOUIsubcultures、こISSllO≠・11inTこIblcl．Figul・e2iltSOSho“′Sthegrowth  

Piltler11rT・Ominilii11inocし11ationin10rrCShmcdiumtosliltio11ilr），PhilSein5tlltO20thsubeulturcsIThcse  

datacleal・lyindicatesthatthecel＝ineiskeptwellinastablegrowぬevenbylongtermsubcultureswithout  
anydec】ineorvigor，andtllatthegro＼沌tpatternね1iowsthetyplCalsigmoidalcurveineacbsubculture，  
Whichisbest負ttedtothefbllowlnglogisticformula，  

∵＝1ヨ臼E  Nl＝K／1＋e〈a‾mり   

＼＼車crc NL二二二theSCViltilgi＼・entimc（t：dil〉・）ortllCCutturC，  

K芯theSCVattlleStatio脱ryphase，  

a霊COnStaれtCOe伐cienceattlleinjtialculture（t＝ニ0），and  

Ilト＝SPeCi†icgrowtlll－atCinlhecullurc．  

1l－CPilZ・こImCtel・sil－CllCl－Cし】llurecこ11culこ11ed byli一一e之IllrCgreSSio11ilni11〉・SisこIrCこIIsosho、、′ni－1Tnble2・Thc  

growthpllaSeSOrtheSC－Cel11ineinbatchsuspensioncultureweredividedasro1lo椚undertぬconditio】1S  
adoptedinthepresentexperiment；lagphasewasaperiodfromtheinitialto2days，logphasefi「Om2to  
30daysa∫ldstationarypilaSe丘om30to35days．Doublingtime（t。）ofth¢Cellpopulationduring the  
logphasewas3．3days，WIlicbwascalculatedたomthefbllowlngeqtlationuslr唱anaVerageVa】u80rm  
ShowninTabie2；  

t。＝1n2／nl  ‥イ2）  

Threedif沌rentindicesorcelIgrowth，i．eリtheSCV，汁eshweightanddryweigbt）WeremeaSureddu血ga  
Cultureperiodinthecellsofthe23rdsubculture，aSShowninFig．3．ÅsplottedinFig．4，theSCVwas  
CIosc）ycol－relatcdtotherIICShweight（Il＝0．90）anddry＼l・eighI（t・＝0．87）．Therefbrc，theSCVmcasuremcnt  

SCemStObcvこIlidmcthodrorgrowthmonitoringincultutledccllsofplants．  

尺（叩／川仙JJ〃（・J山■J．l，（7J叶／j明J化り〃、．l・・（が〃－／〟ムくイ（，‘Jrビ〟∫   

AsshwoninFig．5，reSplrationactivitymeasuredbyoxygenuptakeincreasedrapid】yduringtheinitial  
stagesorculturetoreacbt】1¢biめestkvelapproximatelyわurtimesofthatobservedatcuitureinitiation・   
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Tnblcl．Cellgro＼VlhmcilSuredbythcsedinlCnlCdcetl＼●OtumC（m））山Ihc41hto：OLhsし）bcu）luz■eS．   
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罰料2．Growthpatternsorca肋sce】1smeasuredbyt鮎SCVin5th（A），10th（月），  

】5th（C）and20軌（D）subcultures．   
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Table2．paramete王・SOダthelogisticformulainthe4thto23rd  
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Fig．3．GrowthpatternsoTcallusce11smeasuredbytheSCV，翫shanddryweight・   
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Thepeakac軌ityat7daysa魚群the主nitiationorcu】turewasfb1lowedbyagraduaideciiningtoaIower  
ievelinstationaryphase．   
Table3shows触quencie50rtbeDNA－SyntbesizlngCe11s、沌ichinco叩Orated3H－thylnidin8intoth8ir  

nucleiatdi馳rentgrowthphases・Thehighestn・equeflCy（34・3％）wasobservedatlユdaysaftertheiniti－  

at血ofcu血ーちCOrreSpOndingモOth¢timeormidlogphase・LagandstationarypilaSeSeXhibited血  
io購ー鉦equencyofthelabeledcells（5－7％）．  
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TabIe3L Changeinrrcqucnc〉′OrJトトIhymidinc）11bcled  

CellsduJ■iI鳩aCt11【ureperiod．  

Day＄arter  
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2  7  1ユ   ユ6   25  
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Fig・5・Respimtionactivity（○－○）andceligrowぬ  
（×叫×）durjngこICuItureperiodincil】1t】SCCJLs．  



RadiosensitivityandCyto王0函aiÅctivilya監Di馳ren毛Growthphases  7  

（ソJ（〃曙で．＼・／J川J（ノ山肌リJ油汗〟血（J／仙捏′・川／∫′・（川〃／～〝／－‘机♪・ゞ   

TheSC－Cei11inesubcL由uredby22times＼帽SuSedasexperime】1talma紐rialandexposedtoX－raydos挽geS  
or2．5tolOkRatsixdif艶ー紺tgrOWthphases，1．e．，lagpaseat2days，ear重ylogphaseat7days，midiog  
phasesatliand16days，1atelogphaseat25daysandstationaryphase挽t35daysarterinoculation・The  
irradiatedcelIswhichwereir10CulatedintofreshmediumweremonitoredbytheSCVrneasurementsuntil  
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（×），5．OkR（△），7．5kR（⑳）andlOkR（A）at2days（A），7days（B），11days（C），16days  
（D），25days（E）and35days（F）duri喝aCultureperiod．   
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D⊃Se （kR）   

ぎig．7．Doseresponseorca】1usceilsirradiaモedatdi馳rentgrowtbpIlaSeS，i－e．，  
at2days（○），7days（△），11days（▽），16days（A），25days（⑳）and  
35days（×）a托ert】1einiliationorculture．  

Tabl¢4．Radiosensitjvity coe爪cient（k），CO11Stant（m）and D5。Va王ue at di能rent  
g】・OWthpllaSeSOrぬe22ndsubcuIture（】ce】is．  

D加（kR）  

5．83  

4．47  

2．23  

3．31  

6．46  

6．別  

0．1420  

0、1898  

0．1（540  

0．1501  

0．1173  

0．1130  
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Statio王1aryphase，aSillustはtedinFig．6．Fromthis尽gure，itisciearlydemollStratedthatgrowthratesor  
thecultures decreaseⅥ′ithincreasingdosages orX－rayiIlaIlgrowthphases at thetime orirradiation．  
Exposurcatmidlogphascs，howcvcr，broughlaboutmorcprominentrcductionc，rCCltgl－OWththa－1those  
attheothergrowthphases．Forcomparisonofradiosensitivitiesatdi馳rentgrowthphases，theSCVsat  
35daysarterirradiationwllichar6eXpreSSedaspercentoどcolltrOIwer¢plottedoIISemilogaritbmicscale  
（Fig．7）i【1＼Vhictldosc－reSPOnSCeut・＼・eis＼＼℃1tfittcdtothclblloⅥ′ingcquこItion；  

R＝1－（1－C‾lP）■n  …（3）  

Where R芯theSCV（％orcontroi），  

k＝＝radiosensiもivitycoe琉cient，  

Dここ二iI■l▲こIdialcddose（kR），こlIld  

Illこ＝COnSlant．  

Fromthcequation（3），t），。（doscrcquil・CdtoredueclheSCVto5O？：ニorcontl・Ol）iscこ11culatcdこISfollows；  

D5。＝ln［ト（1－0．5）りm］／（－k）  …（4）   



RこIdiosL：nSili＼■ilyMldCylし）】ogicこl】∧cliヽ・ilyこI11）i胱rcntGllO肌・lh PhこISeS  

Calculaモedresultsorradiosensitivitycoe餌cieれt（k），COflSねnt（m）andI）5。紬reacborgrowthphasesare  

glVeninTabk4．貰狛Se（重oncomparisonorD5。Vaiues，itisc豪ear】y110ticed軌attll併eeXiststjleCOnSplCuOuS  

difrbrenceofradiosensitivityhgrowthphasesofculturedcellsandthatmidlogphaseirradiatedatllth  
dayis most seれSitive，i．eりapprOXimately three times as sensitive as stationary pllaSeat35th day a托er  

inoculation．  

Discl】SSioll  

FormeasurementofgrowthinculturedcellsorpIants，maIlyjれdiceshavebeelユuモilized，e．g．，抒eshanddry  

Wejgth，Cel】r）uJr）berpeTur）itvo】umeofsuspensionculture，turbidityofliquidmediumandpackedce11  

VOlume bycentrifugation ofculturedcel！s．Methods ofthesemeasurements，however，depend upon a  

SamplingmanlPu】ation丘omwholeculturedce11swhichareacco】Ⅵpaniedbyslightdisturba11CeOrCulture  

COnditiorlSar）dbyifanythingunavoidablcriskofbacterialcontaminations．InthepreserlteXPerlment，the  

SCVmeasurementwasadoptedasconvenientandsuitablemethodfol・SuSPenSioncultureofplantce11sto  

allow continuous monitori王1g OrCel】growt重IWithout any disturbarlCe a】1d contamiI】ationthroughout a  

Cultureperiod．1tseemstobevalidthattheSCVmonitoringlSaPpricablefbrgrowthmeasurementof  
Culturedcel】sinplaceorabovementionedmet】10ds，becauseorhighcorrel払tionortheSCVwit】1紆eshand  

dry＼Veight（Fig．4）．   

TheSC－Ce111ineusedinthepresentexperimentconsistedofhomogerleOuSCe11populationwithalmostall  
dipIoidcellsand proli臨ratedi】1aCCOrdancewiththestanda】－d sigmoidalcurveduringacultureperiod，  

Thecellli∫1e，however，i・equiredt】1eCOnSiderablylongerdoub蜃in針timeint】1elogphase，78．7hr（3．3days），  

、、・llCneOmPこIrCd＼＼，ilholhel・SuSPCllSiotlCulturesorplこITlls．rorexiImPle、60－70hrin」（l（・／・P．一（，／／（k，P／uIEI／ZL／．†岬、  

48hrin∧′加∫由J7α拍あαC〟刑期，36Ilrin月0∫αSp．21），24hrin j）如∫e∂′〟∫用なαJ′ね16）and エグC叩grぶ～cβJ7  

（・．－川／川JJJ…，＝：）a】1〔12三111・inJ九両叩叩／＝．一打川（、〟止”）．   

Thefrequency ofmitoticcells，ln general，is verylowincu旺uredcells ora plant as comparedwith  

me】・istematictissuesoranintactplant．Whereas，3H－thymまdineincorporationintonucleiorcu粍uredcelIs  

iseasilydetectedbyautoradiographywithahighaccuracyandclose呈ycorrelateswithmitoticactivity．In  

thel）1’esCnt CXPCrinlent．0二uPlilkcilnd pel・eCntilge OrJtl－1こIbeled cells＼＼′el・C tllel■CrOreeXami11Cd dul－ingil  

Cu托ure period asindications orphysiologlCaland cytologlCalactivities，reSpeCtively．SⅢM】ZU et al．25）  

reportedinsuspensio】1Cuitureorノdce′・卵紺動画拇勅封加tl£喝phaseischaracterizedbyintensivemetabolic  

activitywithhighlevelofresp呈rationactivityanderlergyCharge，followedbyhighn－equencyOfcelidivision  

allddeclineorenergycbargeinlogphase．Cha‡1geSinrespirationandcellprolifもrationactivitiesobserved  

inthe preseIlteXperinlentagreeWiththosereportedil一月αγ25）andエγC叩er∫加ノプ2ヱ）．   

FigurcSsllO＼＼′SthcehilngCSinrildiosetlSiti＼′il〉′OrlheSC－CC”）incduritlg乙It；utlurCPCt－iod togcthcr＼＼′illl  

thoseintheSCVaIldinヱ・espirationactiYityand3Ⅲ凋1ymidine】abeledceIIs．This蔦gureindicatesthat tll¢  

highcl・rrCque11C）1Or’H－lilbele（lccllsisconcoIllilこ川l＼＼′ith Lhchighcl・t■a〔liosetlSili＼′ity，Wh‖elhct．espilLiltion  

activitydoesnotdirectlya能ctthesensitivity．Furthermore，Ce王1satmidlogphasewerethemostserlSitive  

to X－l－ilyS，SlこIlionary phこISeCells wcre tllC mOSlresjstunti＝d hg pllこISC CCIIs＼＼・CreinleIlllCdiこIteiTlrこIdio－  

SenSitivity．Sim主IarresukwasreportedbyTlpPINSandPA汲沢Yヱ7jinthemutantstrainoryeast，1．e．，that  

StationaryphasecelisweremoreresistarltthanexpoれentiaIphasecelIs．Theyalsosugges紐dthatstationary  

PllaSeCC11isinGL、PhilSCWhichisoutsidcthenol■malmi10ticecltc〉・Cle、rulherthこ川in eilrI）′G，．PIN（1N叫  

hasshownthatce11satstatio王1aryPhasehaveaね1dedgenomewhichisadjstinctandcbaracteristicstructtlre  

こISOPPOSCdloG．ccIIs．ThcprcscnleM）el－imcIltil】resutts、1hcT．Cl．ol－e、SuggCSltllillnuc】cilrこInd／．OreyloTogicこIJ  

払ctorssuchasmitoticandDNA－Syntheticactivitiesgreatelytakepartindeterminationof抽ed主馳rentiai  

radiosensitまv主tyatvariousgrowthphasesorcu加redcellsinplants．MIKÅELSEN19）examir‡edthephyslO蠣  

loglCalandmetabolicactivitiesduringagerminationperiodofbarleyseedsirradiatedwithfhstneutrons，and  
Skowedtbatthereductionimseedling瑠rOWtb，reSpirationandproteinsynthesiswerecausedbyprlmary  

inhibitoryef詣ctoftheradiationonDNAsynthesis．ThepresentsuggestionaまsosupportstheM王KÅELSEN’s  

魚ndiI鳩S．   
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Fig．8．Changesinradiosensitivity（Åニご‥＝ニA），SCV（ム∵皿Ⅶ－△），reSPiratiomactivity（C巨欄皿－○）  

and3H－thymidine】abe王edce11仔equency（◎叫◎）du血gthecし1圧ureperiodinsし1bcultも汀ed  

celts．   

1L＼J人J（！（（tL：）obscL・VCdinP／1（I、u・O（（L．”・Ilk（Il・isthlltCuuuSCCllscultul・Cd［）llIIl］・（）＼＼・Ct・CnlOrCrildioresisln11tlhan  

SCedsandsecdlings，i．c．、D，（．bci11glOkRtbrt：il‖uscdls，SkRrorsccds乙＝1d3kRrol－SeedtillgS．Cu‖uscc11s  

usedfbrtheirexperimenい10WeVer，eXhibitedvarious】eve‡sorpoiyploidyandwerellOt由触edastogrowth  

l殖aseatatimeoダgamma－irradiation．Tbepresentstudy柁Vea壬sthatD5。SintheSC－Celliineareran糾ng  

rrom2．ユkRto6．9kRdcpelldingul）Onllleg［・O＼＼・thphilSC（Tllble3）．mldnotsogreillel），din七rrI・Omlhiltin  

tわe seedlings（4．8kR）but do鉦0】n紬atin seeds（31－1kR）wllicllWere eXamined byl（OWYÅMÅand  

SHIBÅTÅ15〉・Theradiosensitivityorthesee8iingsismain王ydecidedbyradiationdamagejnthe apical  

mcristcnlこItic cclls、＼加cllCOnSist ol、intcrphこISe Ltellsinl之1T・ge PaI・t．Thcrcrorc、itis collCluded tllこItllle  

Culturedce】lsatstatio王】arypわaseexhibitthesamedegreeormdiosensitiv托yasceiIsintheaplCa量meristem  

OrSeedIiIlg．  

Sulllllほry   

Toexaminethec‡は喝eSinphy扇o10glCaIactivityandradiosensitivityorculturedce】Isduri喝孔Cu加re  
l）eriod，thcLong－termSubcultLIredeil））uscellsorlhericeviricty‥Sensho、Iwhichrcltrto；lSSC－Ct：1＝inewcrc  

usedasexperimentalmateriaIs．TheSC－CeI】1inewascbaracter羞zedbyconsiderably量10mOgeneOuSdiploid  
Ce11populationandbysigmoidalgrowぬpaモモernⅥ′ithalongdoublir唱time（7臥7br）inlogphase．   

Tnth已SC－Cel＝in8，themidlogphasewasthemostsensitiv8tOX－rayS，tbestationarypbasethemost  
resistantandt！1e】agpbaseintermediate．Di能rentialradiosensitivitiesimvariousgrowthpbasescoincided   
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wjtllChangeinthe汁equencyor3H－thyn－idinelabe‡edce‡王s，indicati喝thatthe諷－igher鉦equencyorI）NÅ一  

synthesizl】lgCellscorrelateswiththehigherradiosensitivity・RespirationactiviもymeasuredbyO2uptake  
didnotdirectlya飴cttheradiosensitivity．Theculturedceilsatstationaryphaseexhibitedthesamedegree  
ofradiosensitivityastheseedlings・The preserlt reSults suggest that cytoIoglCalねctors such as the  
鉦equencyorI）Nんsynthesizingcellsandmitoticactivitytakepartindeterminationortberadiosensitivities  
atdi飴rentgrowthphasesorculturedcellsinhi帥erplantst  
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摘  要  

イネ培嚢細胞の各生育相における放射線感受性と細胞学的活性との関係  

神山 康夫・柴田 怒男  

イネ品種l‘戦捷◆，の根城から誘導し2年以上にわたって長期間液体培養をしたカルス細胞系統（SC山細胞系統）を  

用いて，培養銅紗〉Pの秘々の当三暫相における放射線感受性と細胞学的・生理学的活憾の変化を調査した。供就した  

SC叫細胞系統は比絞約均山な2倍体細胞集団から成り，25回以上の縦代増発においても旺盛な増殖を示す細胞系統で  

あり，対数増殖湖における増殖数個化時間は78．7時間であった。   

このSC州細胞系統において，2．5～川kRのX線を照射した後，細胞増殖盈によって放射線感受性を調べた結乳  

対数増殖中期の感受性が戯も高く（D5。ニ2．2kR）雪定常銅は澄も抵抗性であって（Ds。器6．9kR），約3倍の感受性の盈  

興が認められた。さらに様々の生育胡において，3H郎チミジンの細胞核内取り込み頻度をミクロオートラジオグラ  

フイ一法によって調査し，DNA合成銅細胞の頻度を推定した。またワールブルグ故により各8ま骨相の呼吸活性を調  

べた。その結果，DNA合成湖細胞の頻度が商い生層胡ほど放射線感受性が高いこと，および呼吸活性と感受性との  

柳こぼ霧接的な関係は認められないことが明らかとなった。以上のことから，高等植物の培養細胞において細胞核の  

DNA合成や細胞分裂などの細胞学杓活性が放射線感受性の主な支配栗園として作用していると考えられる。   


