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Abstra【！t  

Five experiments were con〔lu（lterltoinvest12トate factors affectingin－VltrO  

Tnaturatiく）n OreXtr且－follicul且rbovlne OOCyteS．00CyteSreC椚ere－1一丁（－m folliclesor  

2－5mmindiameterweTF・mlt11redinHam’sF－12b且Sedmcdiumfor28h．Among  

thrce c111ture methodsexamjne（1，thR（：ultuTein sInalltest tubes keptinaCO2gaS  

incubator with the cor）dition of5劣（】02in Eiir amd95％h11midity resultedin the  

highest rate of oocyte Tnatl］Tation（60．6％），且1though there was no significant  

differences among the culture T11etho・1s．Tilhe use ofO．2％trypan bluestainfor  

viahⅢtv（〕fimmEiture OOCyteS before culture was effective for elimir）ation of  

abnormalor dead oocytes．［iowever，itlnay be notnecessary，becausenot only  

cuTnulus cellmass s11rrOunding oocytes，but also zonal）ellucida which waE｝  

partlv stained coul（1be tほTmfulfor post－Cult11re Vi且bilitv．A fully expanded  

cumulus cellmassand a high stretchability（＞5mm）rf）Sultf・（1jn ahighTateOf  

oocyte maturation．1t thereforeindieates that evau】ationEiOf■e叩aTtSir）n anLI  

stTE）tChahility of cum111us cellrnassinpost－Cultured oocytesis usef111to estimate  

their mat11rlty．  

FuKUI，】9R5）intom即】illm．Beside8thevarlOuS  

Ctllture methods mentioned above．a te8t tube  

〔！ulture systeTn（lVHITTE則．】956；ト、u†こUland  

SAKUMA，1980）and nonstatic culture method  

（STALGMILLER and MooR．1984）have been suc，  

CCSSf1111y attcmpted to resumc the mciosis of  

mammaliamoocytes．   

Viability of immature oocytes recovered 

from folliclesis also one or theimI）Ortant  

factors．McGAUG打EY（1978）grosslさ7Classified   

lntrDduction  

Tt has been reported thatin－vitromat11ratioIl  

〔1f b〔1Vi¶e（）0【：yteS jH arreet蔦（1t）Y汀1ally raCtOrS，  

Su（汁1日S Trlピ（11urTl（fl、uIくtJIet alり1981），Culture  

ril】rati【】n（ドリlくm et al．．1985），the presence of  

（：umulus【1Plls（E3ATO t・t且1．．1977；LE113FRIED  

8n（1FIRST，1979；上1uKUl且nd SAKUMA．198U）．  

and additio11alnutrlents（き、uKUIetal‥19別）・〕r  

tl（）rr11（）neS（ドIr肌Iet且L，1982；上七KUSIlIMA and  
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the porcineoocytes“good’lto“pbor”，b11tthe re8ultsinin－Vitro fertilizatit〕n．Although the  

r裡1ity ofliY台．Or d組din tb（〉如00Cyt8呈Wa眉  

unknown．1t has beeIldeTnOn8trated th且t蝕e  

pre8enCe Of a denselayer of cum111118 Cells  

around the oocyteis rel由ed to su¢e¢S8ful  

mat11r＆tiOnin－Yi七ro after cultlユーe（⊥ElIiFRIED  

and FI、RST，1979；FtJKUIand SAKUMA，1980）．  

It h注8be8n且1so arg11ed th且t mOre th且n九alf  

the pop111ation of the fく）11iele8 pre8entedim  

OV且d8日are atr由ic，alth⊂－ugh tbi8depem由on  

tt柑ir siちeg 且nd 旦terOidgenesi8（KRUIp 且nd  

D柑LEMAN，1982；MooR et alり1984）．FuLⅨA8t  

扇．（1982）r叩Ortedthata cytopla8micsⅦb6tak  

r¢SpOnSlb18 for 皿a18 prOnlユClelユB forlnation  

a鮎rin一山tro fertilizatioTlis pr88entin about  

50％ of r8ndomly－Se18Cted boYine DOC舛細．  

Therefor8，quality evaluation of oocyt閃and  

竃hcc8reEuleliminationoLobvlOuSlydcgencrate  

or denlユded oocytQS WO111d be aniniti且1step  

for high propoTもion or maturation aft訂in・  

再tTO C111tlJre（FuKUIet 良1り1981）． A8 且n  

altern8tivemeanfローtbeevaluatioTl．BALLet81．  

（1982）且nd LENZ由良l．（1983）u5ed8trypan  

biue stain and cultured onユy unst8in8d．11v8  

c11m111u8－¢nelo8edboYineoocytes．   

F11rthermore．n（〉tOnlythese18Ctionofvi且ble  

poc舛e8beforec111t11re，buta180the8ele¢tiorlOf  

tr111y matured・30CyteS afterin・VltrO Culturei8  

anotherl】npOrtant factor affecting subsequen七  

rertilizability． At the present，且11cult11red  

oocyteshavebeenlユtilizedわrstudies orferti－  

1izationin－Vltroorin－Vlvore8ultinglnVarlable  

re8111ts． Fertilizationin－Yitro orin－Vivo of  

bovine oocytes could be improved if only 

maturedoocyt8日were11紳dfollQWing8V且1u且tlon  

of c111tur8d oo¢yteS．From these respects，且n  

accurak clas日1ficati（〉れ Of m且t11red o叫yteS  

rollowi刀gin－Vitro eulture has been strongly  

req11iredin rawm且terl山8With（〕ut屯Ⅹationqr  

Staining procedllreS．In human oocytes．  

TESTAtミサ et 且1，（1983）u8ed exp8nSion 叩d  

stretchability or cum111us Gellmass as the  

criteria or mattlrity and obtain8d corr81ated  

expansiom弓tatuS Of eじm111us e811m色合呈aft8r  

culture has been generally uBed a月8．CriterlOn  

o－m且turity ofも0Vlne OOCyteS，there are few  

C？mParable studi8S Oidegr8eB Oiexp且n扇on  

and stretch－ability of cumlllus cellmass and  

proportionofmaturedoocyte5．  

ln the pr8日ent岳tudy，five 台Ⅹperim8ntS W8r台  

cond11Cted to inveBtigate further factorg  

arfecting oocyte mat11rationin cattle；Culture  

method6（experiment81and2）1atryp白瓜blue  

Stain for eval11ating theviability ofimmaもure  

oDCyteS berりre Cult11re（experiments2and3），  

and the mat11rity of cultured o（）Cyte8 by a  

clasification of expansion（expcriment4）and  

StretChability（experimerIt5）of c11ITllllus coll  

ma5S．  

M且t打払1日且ndMeth【）ds   

Gg花erαZ   

Bovlne OVaries weTe Obtahed fr【）m alocal  

Blaughter－ho116eandreturnedtotIlelabor且tOry  

in O．9％（Ⅴ／v）s＆1ine at35－370C witbin2h．  

Follic111a∫00CyteS WeTe aSpirるted from f（〕11i－  

clegof2－5mmindi且meterby21－g肌geneedle．  

Only oocytes comp】etely surrounded t〉y  

eulnullユS Ceil日Wらre u旨ed ror rollowlng e天Pモri－  

ments．Theculturemedium usedwasa Ham’ヨ  

F－12 containing15％（▼／Y）f虐talcalf ser11m  

（FCS），1LLg／mlft）11icle－Stimulating hormone  

（FSH：NlÅMOD－OFSH－15，Nl軋 U，S．A・）．  

5蠣／m上1uteinizinghormone（LH：NIADDK－  

OLIi－25，NiH，U．S．A．），1〟g／m；eSteadiol  

（0va－hormone benzoate，Teikoku－ZOkiCoり  

Japan）andantibitotics（100i．1l・／mlpenicilan  

G and50柑／mJstreptomycin）．1’hish且Sbeen  

de5Cribedinmorede七色ilelsewhere（FuⅨUIand  

SAXUMA．1980；fluI（USHIMAand甘口xm，1985）．  

助pgrlm印亡J   

Three cl11ture 6yStem8 Werelnve＄tig且ted・  

Method A was the same as in the previous 

r8pOrtS（FuKUl且ndSAI【UMA，19軌FuRUS官IMA  

且ndFuKUl，1985）．In bre払 5－10 f（⊃11ieul且r  

一一 こ禁 －   
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00eyteS Were placedinto a sm且11test tube  

（60mminlength andlOmmindiamter）con－  

t且ininglmlof medium・After gassingwith  

5％CO2in air∫orlmin，the te8ttubes were  

tightlycappe〔1and keptirlanOrmalincub且tOr  

at390c for c111ture．In method B，the cappe〔】  

teBt tubes containlng DOCyteS Were 日et at a  

nonst且tic，g8ntle8．gitated water bath at390C  

andeachtubewa＄COnneCtedbyapolyethy18ne  

t11be（0・d・1・3mm）wlth22－gauge needles at  

both ends．A即．Spt】aSe Of5％CO2inairwa5  

continuusly flowed into thc tubes during 

Culture．For method C，thetesttubesloosely  

CaPPed were T）1acedin a CO2gaS（5％CO2in  

air aTld95％humidity）incubator（MCO－165，  

SANYO）．  

且叩erim印f2  

Immediately after recovery from follicles，  

Cumulus－enClose（1oocytes were 8tained with  

O．2％ trypan blue solution for2 miTltO・1日－  

terminc their viability， Th卓 Stailled and  

unstaim・d oく）CyteS Were WaShed twiceirlthe  

medium and BeParatF）1y cultured by the three  

methodsasin experjmentl．  

且鷺♪erime几fざ   

The present experiment was cond11Cted to  

test the hyputhF］Sis thaL not staining，1jvf・  

Cunlull】S－erlC】r〕Se（1r－OCyte8 following O，2％  

trypan blue stain results in a higher rate oi 

lTlaturationth且nth且tincontroIoocytesⅣith〔几止  

the8tain treatment，becauselow quality，dead  

OOeyteS Can be eliminated for cult11re．Both  

urlStained 且nd controIoocytes were cultured  

SCpar亡しtelyin the C（〕2gaSincub且tOr With LhE）  

gasph且SeOf5％C〔）2in air．  

且rperよme几上々   

Degrees or expと1nSloflO∫cuIIlulus cpll【rlそ】SS  

rollowlng cultur・e Ⅳere ClassiriedinLu r〔）ur  

groups；“十十十”：＞80％ of the celllllaSSis  

expande【1，“＋＋”：4n－60劣 js expan（1et】，“＋”：  

1（ト30％i呂 PXr）8¶（】p（1，a¶（1■■－”：smallsized  

（7Uml】11ほ Wjtll＜10％ of t†1e Cellmassis ex－  

pan（ie（1．The maturatj（）n StageS Orallgrouped  

thereafter．  

g方perimeれ亡5  

Stretchabnity of cumlユ1us cellmass sur－   

roundir唱OOCyte日afterculturewa8investigated．  

Eachcumulus－enClosed oocytewasplacedona  

sllde－glass with 且Smallvolume of medium．  

At observation understrep－microscく）py．apart  

Of cumlllus cellmass was picked11p gently   

With且27rg且ugeneedletothemaximumheight，   

and the distance（StretCh－ability）between the   

site of oocyte and the peak of stretch was   

me8Sured．The stretchahi】ity o「cl】mulus ce】1   

mass was then classifiedinto fourgroups：A：   

＞101nm．B：5－10mm，C：ト5mm．且nd D：く   

1mTn．  

00C〆e eJαm上几α上わ柁  

Afterterminatingthec111t11re（experimentsl．   

2，and3）and cl且SSifying the morphyoIogical   

types ofcumulu8Cellmass（experiments4and   

5），alloocytes were fixed wlth acetic81ch（止（）l   

（1：3）forl－2daysandstainedwithl％aceto－   

OrCein．Stages ofthelneiotic divisionin t・tlCh   

OOCyte Were（1etermined bv the phase－COntraSt   

microscopy following the methods of the   

PreVious studies（FuKUIand SAKUMA，1980：   

FuKUIet ELl．，1985）．（）りCyteS Were〔二OnSidered   

Tnflturerlwhen they re且Ched metaphaseIIof   

meiosis．To analyze proportions of matured   

OOCyteS，a One－W且y analysis o∫variance was   

p打rOrTIIR（1tJY（而－Srlu且re te6t Or Duncan■snew   

multiplerangetest（STEEL＆ToRRIE．1960）．  

Resu】ts  

助perime乃とJ  

A totalof 541oocytes wcrc c111t11red by   

mcthods A．占arld C．and the pr（叩（）れion只Of   

matured oocytes were56．U％（1O2／1B2），53．7％   

（川7／195）and 54．9％（88／164），reSpeCtively．   

rllhere were noピignificant difference8in matu－   

rationrate6amOngthethreeculturemethods．  

h叩I、「川l川Jニー  

Theproportionsoflnaturedく）OCyteSr（）llowing   

the trypan blue stain were sl】OWrlin rll捜t）1や1．   

．1■■ ■   
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Th8m滅tllration ratesiれthe unstain8d仁，Qeyt台S  

押町¢Si卯ifita血1y（P＜0．肌）b主gb8rtb且払tbo雛  

or離ained口OCyteSinalleultnrem、etilOds．Ftom  

thQでe琶ultin官e血remelylow maturationTate8  

0一日ねined oocytes（7．5－8．ロ％），it was sbowI－  

th細ン扇8bility of rの11ic山8r 臼0呼康6eOuldも色  

相timatedbythetryp8nl誼uesはb．Although  

there were no signl瓜c8ntdlffer8meeSinInatu－  

r虔ti8hr在捷S乱mO咤thethr8eC心象nrem¢仇ロds，  

tlleCult11r81ntheCO2gaSinc11batorre8ul肇edin  

仇ehigbや威rateofm＆tur且tion（60．醸；）．  

励pe′img血∂ 

A tot8．l（）f29500Cyte、S Were Culもwed．でhe  

c扇餌re ofしIn釦8ined（〕OCyもes dldnOti王nprOVや  

m如11rati8n rate 注白 川mp且r8d wi仙 tllatin  

混血tr¢loocytes．The飢民tura七沌n r乱te Of131  

はn8t8ined¢OCyt8＄W且S ratherlower匝an that  

in164 ℃OntrOloocy七es（49．6％ 且nぐ153．7乳  

fesp8Cかely）．  

及叩即血哩叫り   
Th8r色6ults aTeShowninで巳ble2．Ato象alo富  

雄り印1turedく）OCyteS Were Classifiedintq fo11r  

官で血βsもy d咤舘eS O！exp且nSiollOf cllm一山さ  

cellr玖丘SS．ProportionヨOfo′oC再e8Wi抽■＋＋十け  

to“一，さ  of e又p8nSion statu岳由 Werら、38．1乳  

27．、3彩．19．2％ 甜d15．4軋 r鯛PeCtiYelyt The  

propoれit｝nS Or matured oocy糎日VaTied with  

仇畠血g柁eBOfe鼠P象n8ionゎーcumullユSごellm邑S6・  

T】1eOOey土esw軸high】y細pandQdelユmuluscell  

m旦那＝十十＋and十＋）油owed8i脚1fie且ntly（P＜  

0．0り hi紳¢r maもⅥration r前程良（汎1％ 8nd  

帥．7％）th肌 those surro11nded with、“＋”  

血価止血s涙118（36．0％〉〔汀nαn一色Ⅹpanded cells  

（12．蛸）．Therewas叫由ni‡icamtdifference  

in血aturationr且tebetwcenoJ3CyteSWith‘l十十十’一  

8nd“＋＋’’ c、uInulusGellmas胃．  

及ゆか壷朋頭∴   
TI柑Te日ultsar8日howninTable3－ A totalo∫  

127cultllr6d oQe舛85W虐ⅣC1888ifi竃dirltO fpur  

group宙by如r¢tCI氾也1ityofcumulu8Cellm息乳  

N11mber of ooごyte、S Wlth＞1Qmmi†－如r8ねb一  

旦bility w8S nnly 5 0f127 ロ¢e西日s．bll七山1  

叩Cy触h且d matlユred．Theり08yt8S With the  

10耶8tSも代tChability（D）re8u舶dinonly22．7％   

Of 血atur且tion rate whi止 wa8Slgni‡icantly   

（Pくn．01）lower th8n the other groups．   

AlthQugh もhe m8tur且如n r8【teSiflgr槻p5月   

8n（1C 椚re nOt Significanqy different，抽e   

dOCyte＄With5－10mminstretehabilityshQWed   

a higher柑te Of maturation th乱n抽atin払8   

80C舛8S Withl－5mmin由etehαbility（弧8％   

即Id52．6卿．  

Di虻uSSi（瓜  

Tbe pre8ent three eulture m浩thods did nol   

aff8Ct OロCyte matur且tionin－Vitro；a CO2gaS   

inc止bator seemed，howev吼tO be supedoT tO  

【止hermethods．Amc〉ngthera所dr8inveさtigat8d   

in th8 Pre8ent Study，it wa声 Shown tb8t   

evaluation ねr Y18bil和 ofimm可uTe bovi一博   

rollieul8r OPCyteS by the tryp8n bl11e如ainis   

nsefⅥ1t（〕eliminate abnormalor、d轍d o（〕¢yte8   

beforeculture．The金納ctoftryp如Iblne⊆tain   

芭噌reeS Witb other repD九日（BALL濃t al．，1982；   

LENZやt al．，1983）．1iowever，im仇e pre占ent   

離udy，unSもained oりCyte旨 did ndtiI－Cr組Se 

matu丁目tion rate 且雲 COmpared with tho8e   

cultnred withou七 日ねiTl（6日ntl－0l oocyte＄：   

8Ⅹperime山3）．It appe8r日′that the8tain prr）－  

仁edlユreS With thetryp且n blue may beharmful   

払rもhe＄ubsequentm如urity，寵ユtho堀わ81〔－W8r   

concenもration（0．2夢）and 冒horteTlincubati（）n   

tiTne（2 miIl）wer8employedin tI18 preSモn寧   

日t11dythanthp G坤errepDrtS（q．4澄and5min：   

BAu－et aし1982；lノENZ etalり1g83）・Among   

tile OOCyteS COn8ideretiunstaiれed，nOt Only   

cumulllS Cells surrounding dQCyteS もut 温1昏O   

zqnae pellt】Ci（Iae w肝e p包丁uy Stained．でhe   

concentrati（）n8nli抽eln8n♭且もiQ、ntime mayわe   

criticalf（）r trypan bl11e Staln．s（）that m｛）re   

de七色i18 Bhoul【ibeinve雲tl印加d す血馳吐ぬ   

improved proeed－ユreS becau昏eit ¢Ould be   

applicated forn口tbnlytb台Vl洩也1ityori政m庄一   

tureoocytes，butaユ80maturityofp8St－Cultured   

oocytes（ゝ†A机侶kÅ如且し1984．）．  

To achieve a仁OnStantl¢Velof oocyte m8もu一   

瓢仁一   
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rationin－Vitro，the first steplS theselectioTlOf  

norm且loocytes stユrr－〕unde〔iwith densel且yer  

ofcumuluscellsatthepre－Culture（McGAUGIIEY，  

1978；FuKUIet alり1981）．Secondly，rn且turity  

Of each（〕〔一Cyte following culture should be  

knownwithoutfixationorstainingprocedur¢凱  

In mEimmalsincludingcattle．FSH appearsto  

be the prlmary gOnadotropin respon8ible for  

exp且TIE，ion（BALL etal．，1980）且ndmucification  

（SzoLLOSZ，1980）ofcumuluscellsandcyclic3’．  

5’－adenogine m（〕nOPhosphatt？（cAMP）is ELユ占O  

tht・Se（？Ond messenger（BALLet al．，1982）．In  

COnditions ofin－Vivo，the expansionofcellular  

investTTlentS SurrO11nding bovine oocyte岩 are  

removod by oviductRl componpnts such Rs 

eヨtrOgeT】Or prOgeSterOne．prObably not by  

hyaluronidase，One Of sperm 且CrOSOm且1  

enzymes（LoliTON and 上一1IRST，1979）． rllhe  

resultsln experlr11entS 4 and 5 showe（1t†lat  

degrees（〕∫ e呵）ar】Sion and stretcIlabilit）7 0r  

CUmuhlS Cellmas＄ COuld be criteria to de－  

terminethematurityofculturedbovineoocytes．  

Especially，thepv且】uaLionorstretchabilitywas  

encouraging．Of the oocytes with＞5mmin  

StretChability of cumulus cellmass，tWO－Lhird  

Of the oocytes上1a（1matured．TESTART et al．  

（1983）cl且S8ified human oocytes by cumulus  

appearance，and reported th且t OOCyteS having  

a fully expanded cumulllS Cellmass an（1a  

StretChability（〕f greater thaT130mm 8howed  

＄］gnificarltly higher incidence ofin－vitro  

fertilizntion than those less cxpandod snd 

】1aVinglower stretct】at）ility（く30mm）of the  

Cellmass（78．6究′and30．8％，reSPeCtively）．In  

tTle preSent Study with bovine oocytes，fi  

StretChability of g・r組ter thaTllnmm was onlY  

fot】ndin50f1270OCyteSeXamined．Thisw且S  

prohab】ycausedbydifrerents011rCeSOfoocytes  

Elndmetho（1sofTTlea8urementforstretchability．  

TESTART et al．（1983）us即1lluman OOCyteS  

recover鋸‖■rumpTeOVl】1atoryfolliclesfollowing  

Cloェ11ユpIlene（上itrate arl（】gonadotropln treat－  

一丁lビntS．ln ol】r Study．a part of cumulus cell   

mass was picked up with the tipoftheneedle，  

aTld measuredformaximumheight．However．  

Val11eS Of stretchability co111d beincreased by  

a tr且nSVerSe pulユing of the cumu］u日Cellma  

iT一〔〕OCyteS T）1aced on the ＄1ide－glass with a  

smallvolume of medium．   

As concluded，Pre－Culture evaluation for  

quality of bovlne follicular oocytcs using 且  

trypanbluestainappe且rStObetime－COnSuming  

and the question of thやharmfulness一口r8ub当e－  

quent matt］rity remains to be＄01ved．Post－  

C111ture eval11ation of exp且nSion and stretch－  

ELbilityin c11m11l11S Ce】1mass surrounding  

OOCyteE；COuld be11Sefulto determine thc  

m且turlty Or bovine o耶yteS．  

AcknowledgmeIltS  

WE，Wish t（】tharlk the staff of the Animal  

I700－j Center，Obihiro，Japan for thesupplyof  

bovine ovaries and Dr．S．R且iti，The National  

Pit11itary Agency，University ｛）f Maryland，  

U．S．A．∫orttle OVine FS工1and LIIusedin the  

StⅥdy．  

Re飴ren（≡eS   

l）BALL，G．D．，R．L．AX and N．L．FIRS・r   

（1980）：人′1uct〕（－1y－SaCChari（】e syntlleSis ac－   

C（〕TnPanies expansion of bovine cumulus－   

00Cyte COmPleコくeSinvitro．1n：FunctionELI   

CorrelatesorHor1110neRel〕eptOrSinltel）r（ト   

d11Ction，Eds．∨．Il．Mahesh，T．G．Muldoon．   

1∃．円．SaxenaandW．A．Sadler．pp．56ト563，   

EIsvier／north一王iollnnd，＾mster（1aT11．  

2）BALL．G．Ⅰ〕り軋ト∴BELLIN，R．L．AX and   

N．L．FIRST（1982）：Glycosaminoglyc8rlS   

in bovine cum111us－0（）CytRCOmT）lexes：mOr－   

pho】ogy and chemistry． ゝ′loユec．Cell．  

ヒn（1（）（汀．28：113－122，  

3〕上1uKUI．Y．，M．TTuKUSIllMA and H．ONO   

（1985）：1n vitro 一丁laturation of bovine   

OOCyteS reCOVered fmTTlfollicles of various   

Sizes．f（es．Bul］．Obihiro Univ．，Ser．114：  

211－217．   



3望  Y．FuI（UI；K．FuJIi；M．KuMÅ↑A；K．1MAI；N．M．ALFONSo；H．ONO  

4）FけKUI．YりM．FuxⅥSl王IMA－Y．TERAWÅKI   

andH．ON8（1982）：Effectofgo几且dotroplns，   

steroi由arldclユ1t11re打Iedi80nbo再n800Cyte   

m8tur且tionlrlVitro．Tberi⊂lgenOIQgy18！   

161→175．  

5）FひEUI．Y．．S，Is王tlDA．Y．TERAWAKI8nd   

H．ONO（柑81）：Effeet50fsyntlletic media  

8れd′nutritlpn自ユsoLlr亡eS On1月雨tro m色tu－   

でation of bovine ro11icuiar、00eytせ占．R由．   

8Ⅵ11．ObihiroUniv．．Ser，Il翫185－193．  

8）FuKUI．Y．and Y．SAIくⅤ叫A（19組）：M融u－   

r如i⊂ln Of bovine oocytes cult11r虐din vitr¢：   

ReI点tion t¢¢Varianadivity．r¢11i¢ularsl彗e   

且nd the presence or ab8enCe Of eum1111帽   

eell軋 Bio】．1i壱PrOd．22：669－67a．  

7）Fu帆SHIMA，恥l．an（iY．Fuxul（1985）：Ef－   

fect80fgona【io七roplnSandgteroidsonthe   

s血8equent fe王滝ili五色bili吋Qfexはaf（）11i¢n18T   

boviI1800eyteS eultlユredin vitTO．A山m．   

R叩rOd．Sei．9ま323－83乱  

8）甘口ェ．KA，JりJf．．A．PAVLりX andJ．F肌ⅩA   

（1g8g）：In－Vl加 f8rtiユiz且tion of zona・行由   

bロマille OOぢyteS m8turedin eul血re．J．   

R8prOd．Fert，64：495－499．  

めKkUip，Th．A．M．and S．J．DIELEMAⅣ   

（Ⅰ9琶2）：h・1acr〔〉弧）piccl且SSiflcationofl）0VIJl母   

rollicle台andit8Vali（1ationbymicrom〔〉rpho℡   

18gicaland日terりidbioGhemicalprocedl汀eS．  

RやprOd．Nutr．D色velop．乏2て465－473，  

10）LE‡8FRIED，1．．amd N．L．FIRST（1979）：  

CきほraCteriz如i叩 Or bovine f〔り1ieular   

oo8yteS 氏nd th8ir且もility to ma餌代in  

扇trQ．J．Anirn．Sci．昭：676一弘．  

11）LENz，R．WりG．D．B瓜L．J．E．Ⅰノ0幻随，   

N，L．F川Sて・andIも．L．AX（19粥）：ChoJト  

dmitin sulfate radユitie与 良n aCrO8Qme  

r組dit｝niIlbovlnespermatozo888研idenced   

bylight microscopy，electron mjcroscopy   

且n8in v加o fertilization．Biロ1．RepTOd．  

28≡ 88a－69D．  

12）l」ORT耶，S．D．and N．L．FIRST（1979）：   

l！y洩iurく）nid且Se does not dispe一朗 tll菅  

瑚mullユS く）OphorlユS 印rrOlll】ding bovine  

0Va．Biol．Reprod．21：3tIl－3鵬．  

13）h4AtⅢSxA，D．Ⅴ．．M．L．LEIBPR柑D and   

N．L．F11モST（1g朗）：R81e or calci11mand   

t†le Calcium－C乱1midulin col¶plexin re－   

Sumption or mei・⊃Sis．cumullユS eXp8n8i（〉n．   

viabi】ity風nd hy乱1ur（）ni（1ase鎚nSitivity or   

boviIle C11mnl116、0ロCyt8COmplexe臥 Bi〔武  

Reprod．31三1－6．  

14）McGAUGfIEY卜R．W．（1978）：Inv土は000Cyもe  

rnatllr8tion．In：Methodsin丸18m血色11且n   

Reprlコduction．Ed．J．C．D息niel，JrりタP．  

ト19，Acad¢micPre旦S．NewYork．  

15）h・IooR，R．MりTh．A．M．K一己UけandI〕．  

GREEN（1g84）：1ntr邑0Vari8月仰山r（〕lofroL   

liculogene8is：Limits 七o sup8r亡）Vui且ti｛In？   

Tlleriogenology91：103－116、．  

16）SAl、0．Eり A．IRITAlヾIand Y．NISHIKAWA   

（柑77）：ドaetorsinvol血Igirlm且tur融i8n Of  

P暗an（icattle roIlic111ar〔）口ぢyteS Cultur¢d   

inYitro．Jpn．J．Anim．Rep℃od．23ミ12－1乱  

17）STAIGMILLER．R．B．and R．ML：MooR   

（1984）：EffectoffollicledellBOIlthe matll－  

r8tic■n and 血vdopmentaleompeteT18e 8r   

ovineoocytesmaturedoutsidethefollicl軌  

Gamf舶艮e富．9：221－229．  

18）STEEL，R．G．D、andJ．H．ToRRI耳（19脚）：   

In：PrlnCIple5andProcedl汀e80fstatistic乱  

Eds．R．G．D．Stee18ndJ．H． Torrie．   

mヰcGraw一日ill上うot〕k Co．，が、eW YQrk．  

19）Szol，⊥OSl，1）．〔1980）：lntやraCtion betwe¢n   

oocyte and folliclをin vivo．Prく）C．9thI軋   

eongr．Anim．Repmd．＆丸Ⅰ．，M紐drid  

2：95－99．  

20）11E＄でA殺丁一」．，臥 LASSALもE，R．FRYl）MAⅣ  

andJ．C．BELAISC打（1983）：A study or  

ねct（〉rs al■i‘色Cting til白 S11CCe＄6 りr hum叩  

rertiliよ且tiodinvltrO．IL fnnlエビneeOfsem白n  

qlユ且1ityandoocytematurityonreTtili、区民ti匂n  

andcleava官e．Biol．Reprod．28；娼5－431．  

21、）WHITTm㍉W．K．（195¢）：Cul柏re、8f tlユbal  

m〔）uSeOV且．Nal心re，Lond．177：96．  

ーー32－   



In－Vitro maturatinn（〕fbovineoocytes   

Tablcl．ln－Vitromaturationratesofbovineoocytes  
stained byO．2％tryp且Tlbl11e且nd cultured  
bythreedifferentmethods  

33   

％or m且tured oocytes  
Culture rneth【）d  

Un＿Stained  Staine（i  

37．8▲（37）ホ  7．5b（40）＊  

52，6且（19）  8．Ob（25）  

60．6i（30）  7．8b（51）  

a，b：The figures with different superscrlptSin the same   
linezlreStatisticallysignificant（P＜0．01）．   
＊：The figuresin parenthesis are n11mbers of oocytes  
examined．  

Table2．Relationships t）etWeem雨grees or expansion of cumulus cell  
massand maturationrateaftercultureofbovineoocytes  

Degrees ofexp且nSion  
of〔、Umu】us ce】1n18SS  

No．ofoocytes  No．oroocytes   
examined  matllred（％）  

59（59．1）a  

36（50．7）i  

18（36．0）b   

5（12．5）C  

】28（49．2）  

9
 
1
 
0
 
ハ
リ
 
ハ
リ
 
 

9
 
7
 
5
 
4
 
（
h
U
 
 

＋＋＋  

＋＋  

十  

Total  

a，h，C：The figures with different superscrlptS Elre Statistically  

sigIliflcaIlt（PくU．Ul）．  

Table3・Relationshipsbetweenstretchabilityofcumuluscellma8S  
andmaturationrateafterclユユtureoEbovineoocytes  

Ranks of stretchablllty 
ofcllInulu日ee‖mas8  

、  ∴ ‥・  
、   

A（＞10mm）  

B（5－10mm）  

C（1－5mm）  

D（く1mm）  

Total  

5（100）●  

27（62．釦b  

30（52．6）b  

5（22．7）C  

67（52．8）  

5
 
ウ
リ
 
7
 
2
 
7
 
 

4
 
⊂
∪
 
2
 
2
 
 a，も．c：Thefigures witb difreren七島uperscrlptS are8tatistic且ユ1y  

signiricaTlt（Pく0．01）．  

ユ3  
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の成熟率（弧8％）が得られた。実験2，3では，培  

養前の卵子の生存性を検討するため，0．2感トリバン  

プルー染色（2分間）を行なったb染色卵子の成熟率  

（7．、5～8．0％）は不染卵子のそれ（37．8～60．6虜）と  

比べて有意に（P＜q．0ユ）低かった。しかし，不染卵  

子のみと染色各行なわないで培養した卵子叡成熟摩  
∈49．6％．53．7盛）に有意差が認められなかった（実  

験3）ことから，不染（生存）卵子と判定された卵子  

は同染色により何らかの意影響を受けたものと思われ  
た．実験4．5では．培養後の卵子成熟度を判定する  

ために卵丘細胞層の膨漸ヒ（実戦4）と伸長塵（実験  

5）について検討した。両実験結果より．卵丘細胞層  

の膨潤化の程度が大きく（■■＋＋”以上）．神長度が＜  

5mmの卵子の成熟率はそれ以下のものより高かった。  

よって．卵丘細胞層め膨商化と伸長度は培善後わ卵子  

が成熟しているか再かを判定する桔梗になるもめと考  
えられた。  

ウシ卵胞卵子の体外成熟に及ぼ   

す種々の要因に関する研究  

福井 豊・藤井勝己・久万田満  

今井 敬・N．M．A工．FOⅣSq・小野 斉  

（帯広畜産大学内畜増殖学研究室）  

鯖  雲  

ウシ卵胞卵子（第一次卵母細胞〉の休外成熟に及ぼ  

す種々の要因に関して5？の実験を行なった。直径2  

～5mmの卵胞から採取された卵子を Ham F－12  

を基礎培地とする培養液で28時間培養した¢ 

乗駿1では，3種の培養方法（A法こ5～10偶の卵  

子を1mエの培養液が入った小試験管に5渚CO2irl  

airを1分間注入し．ふ身拝器内で培養、B法：同小試  

験管を即OCの振とう恒水槽に設置し，5楚CO塁in  

airを常時通気して培養，C法；同小試験管を5牒  

CO2in aiでに調整した炭酸ガス培養装置内で培羞）  

を相いた声3種の方法書こよる体外成熱率に有意塞は認  

められなかった（実験1およぴノ2）が，方法3で最高  

帝大新報てI，15－1（19鮎）：27～34．   
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