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SUMMARY

Theeffectofconditionedmedium(CM)preparedfrom

mass-culturesofchickembryonicce].lswasstudiedonthe
へ

・preadingb・h・vi。 。 。f。h。ndr。cyt。d。.iv。df。 。m。tern魚 。f

・6-day-。 ・d・hi・k・mbry・ 芽

Freshlydissociatedchondrocytesexhibirヒedaquiセerounded

form,andthisshapedidnotchangewhentheywerecultured

with冥freshmedium(Eagle'sMEM+69。fetalcalfserum)invitro

forseveraldays.Anon-dialyzablematerial(s)inCMaddedinto

thefreshmediumstimulatedtheformationofpseudopodsofchondro-

cytes,withoutprimarilyaffectingthesynthesisofchondroitin

sulfates.SuchanactivityofCMwasnotlostafterboilingt

butitwaslostfoユlowingtreatmentwithproteases.Thechondro-

cytescoveredwithnewlydepositedacidmucopolysaccharideswere

insensitivetotheeffectofCMrbuttheybecamesensitiveto

formpseudopodsaftertreatmentofthecellswithchondroitinase.

Theseresultssuggestthat?K6CMhasamacromo⊥ecular

materiaエ(s)toenhancethemotilityoradhesivenessofchondrocytes。

工NllRODUCTION

Animalceユ1sculturedinvitroreleasesuchmoleculesinto

themedium,asinfluencece工lproliferation(lchikawa,Pluznik

&Sachs,1966;Rubin,1966;Austin,McCulloch&Tili,1971;
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Stanley,Bradley&Su㎜ergl971;Watanabe,1971》,differentiation

(Whi七e&Hauschkaヲ1971),oradhesiveness(Li工1ien,1968;Takahashi

&Okada,ユ971).Recently,increasinga七tentionispaid・ ヒothe

actionofthesemolecules,andthiswillgiveanopportunitytoへ
investigateamolecularmediatorofcellularinterac七ions.

Manyofcellbehaviorsasinfluencedbythe冒,conditioning"

factorarisefromthemultipleandcomplicatedceユ ユularprocesses.

Fortheanalysisoftheeffectsofconditionedmedium(CM)on

suchcellbehaviorstweneedtofindtheprimaryac馴 ヒionofthe

factoroncells.工nthisrespect,wesearchedtheinitiaユchange

incellbehaviorwhichappearsimmediatelyafter七hetreatment

ofcellswithCM,usingchondrocytesofchickembryo・Theresults

wil工demonstratethatthespreadingofthecellsontoasubstra七e

isencouragedbyarelativelyshort-termincUba七ioninCM,which

seemstohaveasignificantroleoncell'sadhesivebehaviorsto

substrates.

MATER工ALSANDMETHODS

Cell

Chondrocytesfromsternaofl6-daychickembryoswereused・

Sternathoroughlycleanedfromtheadherenttissuesweretreated

withamixtureofO.25審trypsin(Difco,1:250)andO.059

。。・・。genase(Sigma,Type-・)diss・ ・v・dinC・++-andMg++-free

saユine(abbreviatedtoCMF,thecompositionofwhichwas

describedin'Takeichi&Okada,1972》tfor30minat370Cand
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subsequentlyf。r90minwiththerefreshed・amemedium
.Th。pH

of七hismediumwasadjustedto7.6-7.8byaddinglNNaOH.The

softenedtissuesweretransferredintoEagleMEMsupPlementedwith

6亀fetalcalfserum(Gibco),andweredissociatedintosingle

cellsbyflushingthrough'apipette.Thecellswerewellwashed

withserum-freeMEMwithseveralcen七rifugationsandwerefinalユy

suspendedinit.The.con七aminationofnon-cartilagecellsinto

thecel工suspensionobtainedbythisprocedurewasquitenegligibユe

(cf.CahntCoon&Cahn,1967)。

ConditionedMedia

Conditionedmedium(CM》waspreparedfrommassculturesof

neuralretinaeorlegmuscles.Neuralretinaeisolatedfroml⊥-

daychickembryosweredissociatedbytrypsinaccordingto

Lillien(1968).Thecellswereculturedwith9mlofMEMsupple-

mentedwith6亀fetalcalfserumihplasticPetridishes(Nunclon,

9cmindiame・ ヒer).Thecellnumberperplatewasadjustedto

correspondtothenumberofcellsobtainablefromneuralre七inae

ofthreeeyes。Aftertwodaysofincubation,themediumwas

replacedwith9mlofserum-freeMEM.After24hours,themedium

wasdiscardedandthesameamountoffreshserum-freeM日Nwas

added.Duringfurther4days,themediumwasdailyreplacedwith

freshserum-freeMEM.Ailthemediumexposedtothecellsfor

each24-hour.speriodduringthese4dayswaspooledandwas

usedasthemediumcondi・ ヒionedwithretina(RCM》.

Cultureofcellsoflegmusclesfrom11-daychickembryos
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waspreparedusingMEMsupplementedwithlO亀calfserum(Biken),

accordingtoTakahashi&Okada(].970).Whenthecellswere

qrowntoaconfユuenceinglassPetridishes(工Ocmindiameter),

themediumwasreplacedwith10mユofserum-freeMEM.Thereafter,

themediumconditionedwithleqmuscles(MCM)wasobtained,

accordingtothesamescheduleasinthecollectionofRCM.

ThepooledCMwasascepticallycentrifugedat7,500×gfor

30min,toremovecelldebrisandstoredinarefrigerateruntil

use.

CultureofChondrocytes

TheeffectofCMonceユ1behaviorwastestedbyobservinq

chondrocytesplatedtoFalconplasticdishes(3.3cmindiameter).

Thechondrocy'ヒessuspendedinserum-freeMEMwereplacedonthe

surfaceofthedishinadensi'ヒyofapProximately360cellsper

㎜2.After15minat37・C,m。 。t。fth。in。 。ula七 。dcell。were

firmlyattachedtothedish,andthenrヒhefluidwasreplaced

withl.0-1.5mlofamedium,thebiologicalactivityofwhich

●willbeassayed
.Asthestandardcuituremedium(tobecalled

Sor
"f「eshm・dium")×tsE

〈 ・h。nd「ocytes'MEMsupPlementedwith5-6

審fetalcalfserumwasgeneraユlyused.Thecellswereincubated

at37。Cin59CO2inawater-saturatedatm・ ・phere・

F。rsu。pen。i。ncultu。e,lx106。fbisE。h・nd・ 。・y七 ・・were

i_、 。t。dint。ahyd。 。ph。孟P、a。ti。P。t。idi。h(Jintan-Te_Q,

10cmindiameter)with10mlofmedium.Mostoftheinoculated

cellsweremaintainedasasuspensionat工eastfortwodaysin
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thisPetridish.

CriteriafOr≦ 三≦遡Cell幽 】乙

Theobservationofcellswascarriedoutusingaphase一も
con七ras七microscopeinadarkcontrastfieユd.Thecellswhich

appearrefractileandroundedwereidentifiedas"non-spreading",

whereasthecel工swhichappeardarkandflattenedwith

pseudopodialprocesses,as。lspreading闘(cf.Fig.4-7)・

Thedegreeofcellspreadingwasrepresentedbyaratioof

spreadingcellsinaviablecellpopulation.Thecellcounts

wereperformedinrandomly-selectedseveralfieldsofcul七ure

platessubjectedtoasameexperimentalcondition・Usually

120-200celユswerecountedperfield.Thecellviabilitywas

testedwithTrypanbluestaining,anditwasfoundthatmore

than90審ofattachingcellswereviableinanypresent

experimentalcondition.

L翻ing・fce・ エ・withS35・4

Thechondrocyteswerepulse-labeledfor2hourswiththe

incubationinthelabelingmedium(EaqleMEMwithout曾 冒cold騨

sulfatesupplementedwith62fetalcalfserumwhichhad

previouslybeendialyzedagainstsulfate-freeHanksgsolution)

・・ntaining・ ・ ハ・/m・ ・f・ 。di㎜ ・u・f・te-S35(625mC/剛'N・w

EnglandNuclearCorp.).Afterlabelingt七heceユlswererinsed

withHanks曽solutionandthenchasedforユhourintheabove
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mediumcontainingt'cold"sodiumsulfateinconcentration300

timesgreaterthanthelabeledsulfate.

ThelabeledplateswererinsedseveraltimeswithHanksl

solutionandfixedforlOminin2.5亀glutaraldehyde.After

repeatedwashingswiths'とline,theplateswererinsedwith

ethanol(with70暑andsubsequently1009),andair・-dried.The

cellswerecoveredwithliquidemulsion(KonishirokuPhotd工nd.

Co.,NR-M2》andexposedforaweekinarefrigerator.The

emulsionwasdevelopedinKonidoユ ーX(KonishirokuPhoto工nd.Co・)・

RESULTS

Effect91fLconditionedmediumgユcellularmorpholoqy ,

Freshly-dissociatedchondrocyteswereveryhomogenousin

theirmorphologyandallwerewithroundedform.Thecells

attachedtotheplatewereincubatedfor24hoursusingfreshor

conditionedmedium,supplementedwith6毫fetalcalfserum

respectively.Attheendoftheincubation,aconspicuous

differenceincellmorphologyapPearedbetweencellsinヒhe

freshandthoseintheconditionedmedium(Fiq.4,5).Inthe

freshmediumga].argenumberofcel工sremainedround'whereas

thecellsinCMspreadoutontothesurfaceofculturedishby

extendingpseudopods(Tablel).Eachspecificappearanceof

cellsweremaintainedforfurtherprolongedincubation,although

theceユ]Sstartedtoprolifera七e・Theroundcellsinthefresh
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mediumtendedtobegraduallydetachedfromthesubstrateafter

severa1-days,whilethespreadingce1ユsremainedattached.Both

RCMandMCMshowedthesameeffect.

TheapPearanceoftheobserveddifferenceincelユmorphology

betweencellsindifferehtmediahasnotbeencausedbya

selectiveovergrowthofaparticularcelltypeineithermedium,

becausethetestedcultureperiodwastooshorttoexpectsuch

apossibility一

PartialcharacterizationoftheactivefactorsinCM

Toestimateamolecularnatureoffactor(s)toinducethe

spreadingofchondrocytestasampユeofCMwasdialyzedby

cellulosetubing(ViskingCo。)againstlOO-foldamountofMEM

for24hours,andanothersamplewasfilteredthroughacolユodione

bag(CarlSchlicherandSchu11)byaspiration.Bothmacromolecular

fractionobtainedbydialysisandユow-molecularfractionby

ultrafi⊥trationofC聖Iwereassayedtoseewhichfractionhasa

spreading-promotingactivity・AsshowninTablel,theactivi七y

wasretainedinthedialyzedCM,althoughitwasslightlyreduced,

whiユetheul七rafiltratehadnoactivity・SincebothRCMand

the

MCMh・dpt〔 ・1m・ ・t〈 ・ameactivity'th・f。rmer⑭wasex・lusiv・ly

usedfortheユaterassays.

Theheat-stabilityoftheactivefactor(s)inCMwastested.

Theten-foldconcentratedRCMbycollodionebagwasdialyzed

againstCMFandtreatedat600Cfor20minusingawaterbath.
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Anothersampleofthecor}centx"atedanddialyzedRCMwastreated

inboilingwaterforlO-15min.BothofthetreatedCMwere

eachmixedwithfreshmediuminvariousconcentrationsandits

activitywastes『 ヒed.ThetreatmentofCMwith600Cdidnot

ミし
reducetheactivity.Theboilingalsodidnottbutitrather

raisedtheactivity,asshowninFig.1.Theseresultsshowtha七

theeffectivefactor(s》inCMisverys七ableagainstheating.

RCMwastreatedwithtwokindsofproteases.The

concentratedanddia工yzedRCMwasmixedwithO.ユ 審crystallized-

trypsin(SigmaTypel,2xcrystallized)dissolvedinCICrina

ratioof8:1.Asacon七rolofthetrypsinaction,1/10part

ofO・67暑trypsininhibitor(SiqmaTypel-S,fromsoybean)in

CMFwasaddedinthe'RCM-trypsinmixture,priortotheaddition

ofthetrypsin.ThesamepartofCMFwasalsoaddedinthe

aboveexperimentalmixturetoadjusttheconcentrationofthe

constituents.Asanothercontrol,RCMcontainingtrypsin

inhibitoronlywasprepared.Thesesolutionswereincubatedat

370Cfor60min.Afterthetreatment,theywereincubatedin

boilingwaterforl5mintoinactivatetheenzyme.These

treatedmixtureswereaddedtothefreshmediuminiOgof

concentrationandtheactivitywastested.Table2showsthat

theactivityofCM、wassignificant工yreducedfollowingtreatment

withtrypsin.

TheeffectofpronaseontheactivityofRCMwastested.

0.05亀ofpronase(Kaken-KagakuCo・t45,000P・U・K./9)inCMFwas

mixedwiththeconcentratedanddialyzedRCMinaratioofl:9
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andthemixturewasincubatedat370Cfor60min.For

inactivatingthepronase,thesolutionwasfurthertreatedin

boilingwaterforl5min.Asthecontro1,thepreviously-boiユed

pronasewasaddedintoboiledCM.TheactivityofRCMwas 、
completelylostfollowingtreatmentwithpronase(Table2).

Theseresultssuggesttheprotein-natureoftheactivefactor(s)

inRCM.

Acquisitionofspreadingpropertyofchondrocy七esinCM

Onthecausesofthespreadingbehaviorofchondrocytesin

CM,twopossibilitieswouldbeconsidered.Oneisthatthe

activemacromoleculesinCMadsorbedonthesurfaceofculture

dishmayincreasethecontactaffinityofcellstothesUbstrate,

sothatthecellscaneasilyspreadonit.Thisoccurredin

factinthecaseoftheattachmentoffibroblasticcellstoa

plasticsurfacecoatedwithasubstanceinCM(Takeichi,1971)・

Anotheristhatamotileoradhesiveproper七yofcells・ ヒhemselves

maybealteredbyCM.Todeterminewhichisthecase,the

followingexperimentswereperformed.

Thechondrocyteswereculturedatasuspendedstatewith

thefreshorconditionedmedium.Thelatteriscomposedofl

partoftheboiledRCM(concentratedten-foldasdescribedin

theprevioussection)and9partofthefreshmedium.The

controlfreshmediumcontainslO亀ofCMFinsteadoftheRCM。

Whenthecellswereculturedfor2daysothereweresmall
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aggregatesandsinglydissociatedcellsineachmedium.They

allwerewithroundedform。Thesecellswerecollectedby

centrifuqationandwashedoncewithserum-freeMEM,andfinally

suspendedinit.TheywereplatedinFalconplasticdishwith

thesamemethodasusedforthefreshly-dissociatedcells,and

subsequentlyculturedwiththefreshmedium.

Theceユlsorcellaggregatespre-culturedinCMwasobserved

tospreadrapidlyafterattachingtothesubstrateandmorethan

80審oftheinoculatedcellsspreadbyseveral-hour,sincubations

(Fig。2and6ρ7).Mostofthecel工spre-culturedinthefresh

mediumdidnotspreaddurinqtheseincubations.Thisresult

indicatesthatthecellpropertyitselfofthechondrocytes

wasconvertedbythepretreatmentwithCMtoextendeasilyon

thesubstrate,anditmayexcludethepossibilityofthe

alternationofthesubstratepropertybyadsorptionofCMasthe

causeforpermitting七hechondrocytesspreading.

Inhibitiong三theaction≦Li… ⊆運!b2Xaccumulationg二chondroitin

su工fatesovercellsurfaces

AsshowninTable3,thechondrocytespreviouslycu1七ured

エェL迦(for2daysinthefreshmedium)becamemuchless

sensitivetothespreading-enhancingactivityofRCMthanthe

freshlydissociatedchondrocytes.Since'ヒhecelユs,asrevealed

bystainingwithtoluidineblue,secreteacidmucopolysaccharide

overceユ1surfaces(cf.alsoKojima&Yamagata,1971》,during

thecultureperiod,itseemsprobablethatsuchmoleculeswi工1
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renderthecelユslesssensitive.Thus,itwastested
,ifthe

removaloftheacidmucopolysaccharidesfromcel工surfacesmay

convertthecellstobesensitivetoCM七 〇spread.

Thechondrocytesculturedfor2daysinfreshmediumwereち
treatedwithlunit/mldfpurifiedchondroitinaseAC(Seikagaku

KogyoCo・'preparedfromFlavobacterium≧eparinum)dissolvedin

Hanks'solutionbufferedwithO.OlMHepestopH7.2,at37。C

for60minwithoutdetachmentofthecellsfromthesubs七rate.

Thecontrolcul七uresweretreatedwiththeenzyme-freesame

Hanksgsolution.Afterthetreatment,thecellswererinsed

severaltimeswith]hEHanks璽solutionandincubatedwithfresh

orconditionedmediumfor24hours.工twasfoundthatthis

treatmentwasclearlyeffectiveforthecellstorestoretheir

sensitivitytoCMtospread(TabZe3).工tisthereforeconsidered

thattheaccumuiationofchondroitinsuユfateortheother

chondroitinase-sensitiveacidmucopolysaccharidesoverthecells

preventstheactionofCM.

InfユuenceofCMonthesynthesisofchondroitinsulfate

工thasbeenoftenreportedthatthechondrocyteswitha

fibroblasticapPearanceincellcultureshowalowersynthetic

activityofchondroitinsulfate(Abott&Holtzer,ユ966;Coon'

ユ966;Bryan,1968).Todeterminewhetherthecessationof七he

synthesisofchondroitinsulfateisaprerequisiteforthe

spreadingofcel工s,thechondrocyteswhichhadpreviousユybeen
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culturedfor24hoursinfreshorconditionedmediumwere

pu・se-・ab…dwithS35・4・ ・tcanbeassum・dth・tth・ 七h・bu・k

・fS35・4・ ・b・ ・inch・nd・ ・cyt・ ・i・inc。 ・p。rat・dint・ch・nd・ ・itin

sulfate(Cahn&Lasher,1967;Nameroff&Holtzertl967).へ
Mostoftheroundcellsinfreshorconditionedmediumw'ere

・・b…dwithS35・4・Thegrain・w・ ・e・cattered。verce…urfaces

andcellperipheries.Thedensityofgrainspercellwas▽aried

witheachcel1;somewereintenselyユabeled,theotherweakly,

inspiteoftheircommonroundmorphology.工nthecaseof

flattenedspreadingcellsculturedinCM,thecelユsexhibiting

atypicalfibroblasticshape,withaelongatedpseudopodial

processes,wereaユwaysユabeledweaklyaswaspreviouslyreported.

Thefユattenedpolygonaユcells,however,werelabeledsometimes

heavilyasmuchastheroundcells(Fig.3and8,9).This

demonstratesthatthecessationofsynthesisofchondroitin

sulfateisnotaiwaysadirectcauseforthecellspreadingin

CM.

D工SCUSS工ON

Thepresen七studiesdemonstratedthatsome七ypesofcuユ 七ured

cellsre工easethemacromolecularsubstancewiththespreading

enhancingactivityintotheculturemedium.Theactivesubs七ance

containedintheconditionedmediumisprobablyaproteinora

P。。tein.c。mpユex,。inceit。activi,yi。 、。。t謝eatment

withproteases.Theobservedincreaseintheactivi七yafterboi工ing
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treatmentmightbedueto七heinactivationofsomeinhibiting

molecule・Formoreprecisecharacterization,thepurification

oftheactivemoユeculewi工1berequired.

Astothemechanismshow七heactivefactorinfluencetheへ
spreadingbehaviorofchOndrocyte,twopossibilitieswillbecon-

sidered.ThefirstisthatCMincreases・ ヒhece1ユadhesiveness

tosubstrates.Sincethepolyanionslikeacidmucopolysaccharides

hasbeenknowntobepotentinhibitorsforceliadhesionノ
(NordlingtVaheri,Saxen&Penttinen,1965),thecelladhesiveness

willbeincreasedbyCM,ifthelatterweretoacttoremove

chondroitinsulfateonthesurfacesofchondrocytes.But,● ヒhe

presentresultsexcludesuchactivityofCM,becauseCMdoes

notexertitseffectforcellspreadingtaslongasthecelユs

werecoveredwithchondroitinsulfate,andtheuseof

∠》¢

ch。nd「 。itinasewasnecessa「yt。 「ende「theceエ ユst。be「espon騨

toCM.工twasalsoexamined,ifCMmayinhibitrヒhesynthesisof

chondroitinsulfateandthusitleadstoanincreaseofcell

adhesiveness。Theresultsdonotgiveanyevidenceinfavorof
o

thispossibility,too.

Thesecondpossibilityisthatthemo七iユityofthece⊥lis

increasedbythefactor(s)containedinCM.Sincethecell

spreadingbytheprotrusionofpseudopodsisbasedonthe

activemovementofcytoPlasm,theincreaseinthemotilityof

cellswouユdeasethespreadingonthesubstrate.Someevidences

indica・ ヒingasignificantroleofce11'smotilityinthecell
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adhesiontothesubstratehaverecentlybeengiven(Takeichietal.

1972).Thecellscanincreaseactivelythecontactarea

betweentheapPosedsurfacesofcellandsubstratebyspreading,

andconsequentlyastrongeradhesionwillbeattained(seeCurtist

1967'onthediscussionbfthisproblem).

ChondrocytesshowedthesameresponsetoCMpreparedwith

eitherneuralretinaoriegmusclecells.Accordingtoour

arlotherobservations,themediumconditionedwi七hpigment

epitheliumorscleracellshadthesameactivityasreported

here(unpublisheddata).工tseemesthereforethatthecultured

embryoniccellsgenerallyreleasethefactor(s)tospreadthe

Custtua

ch・ndr・cytesin魎 《.・Theque・ti・nwillstiユ ユremain

whetherthedescribedeffectofCMisspecificforchondrocytet

orgeneralforcellsderivedfromvarioustissues・Thestudy

ofthisproblemisinprogress.
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Table1. EffectsofCMonthespreadingofchondrocytes .

Media 宅spreadcel工s

Ext.1 Ext.2 Ext.3

Freshmedium

RCM

MCM

DialyzedRCM

DialyzedMCM

RCM-fi工trate

、

23.7+

73.4+

78.1+

63.8+

74.7+

0.l

l.6

3.工

2.5

2.6

2.6+0.4

86●1+ユ ●2

69・1+工 ●3

3.1+0.6

27.ユ+3・9

81・6+1・3

72●8+2・2

Thedatarepresentthemeansofcellcountsinthree(in

Expt.ユ)orfour(inExpt.2&3)differentfie=LdswithS.E.



Table2. EffectofproteasesontheactivityofRCM

Media 審spreadce1].s

Freshmedium

RCM

Trypsin+

Trypsin+T・1・+

T.1.十

Pronase十

Inactivatedpronase+

RCM

RCM

RCM

RCM

RCM

11.7

66.3

20.8

56.6

64.5

11.6

64.8

十

一

十

齢

十

曽

十

一

十

一

十

■

十

2.1

2.3

ユ.9

4.8

2.4

3.2

1.1

ThecontrolRCMwasalsotreatedwithboilingwater・

Trypsininhibit。r'wasabbreviated七 。T・1・Thedata

representthemeans。fcenc◎untsinf。urdifferent

fieldswithS.E.



Table3. EffectofRCMonthe

chondrocytes.

spreadingofthepre-cultured

Media 号spreadcelユs

Expt.i

Freshmediuml.4+0.6

RCM5.0+2.6

Expt.2

Freshmedium7.0+0.6

RCM23.7+1.9

CHase-一 一Freshmediuml2.3+1.5

CHase-一 一RCM63.0+5.9

Beforethetreatmen'ヒ7.6+0.4

ChondroitinaseACwasabbreviatedt◎CHase.Theda七are-

presentthemeansofceユ1countsinfourdifferentfields

withS.E.



FIGURELEGENDS

Fig・1・EffectofboilingtreatmentontheactivityofRCM
.

Thetrea¶ ヒedornon-treatedRCMwhichhadpreviouslybeen

concentratedtenfoldwasrespectivelyaddedintothe

freshmediuminvariousconcentrationsasindicatedatthe

al)scissa・Theassaywasperformedat24hoursafter

inoculationofcelユs.Eachplotrepresentsthemeanof

cellcountsinthreedifferentfieldswithS.E.

O,t・eat。d;●,n。n-treated.

Fig・2・Rateofthespreadingofchondrocytesattachedtothe

substrateaftersuspensionculture.Theabscissaisthe

timeafterinoculationofcells.Thecellswerecultured

inaserum-freeMEMforfirstl5min,forstickingthemto

thesubstrate.Eachplotrepresentsthemeanofcellcounts

inthreedifferentfieldswithS.E.●,pre-culturewith

freshmedium;○,pre-culturedwithRCM.

Fig.3.Distributionofdifferentiallylabeledchondrocytes.

Theordinateisthepercentageofthecells,havinqgrains

insuchnumberasgroupedattheabscissa,七 〇 ・ヒhetotal

countedcells.Roundedcellsinfreshmediumandspread

ceユlsinRCMwerecountedrespectiveユy.Inthelatterlcase,

the・ceilsweredividedinto'twocelltypesttheelongated

"fibroblastic"oneandthepolygonallyflattenedone.
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The七 〇talnumberofcountedcellswasユ25inthecaseof

freshmediumandl64inthatofRCM.Thecountsweremade

tothegrainsbothoverthecellsandattheextracellular

portioncloseto・thecelユperiphery-■ 回 ■1,roundedcells3

囲,elongateddells3[=====コ,polygonalcells.

Fig・4,5・Phase-contrastmicrographsofchondrocytescultured

for24hoursinfreshmediumandRCMrespectively.Xl80.

Fig・6,7-Phase-contrastmicrographsofchondrocytesattached

tothesubstrateaftersuspensionculture.Photographedat

l80minafterinocula・ ヒion.Arrowindicatesaspreadingcell

aggregate.Fig.6,pre-culturedwithfreshmedium;Fig.7t

pre-culturedwithRCM.X180.

Fig.8,9.Aut。radi・graph・ 。f・h。nd・ 。Cyt・ …be・edwithS35・4,

culturedwithfreshmediumandRCM,respectively.X710.
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