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Abstr8Ct  

lTt UitT・O m且turation oft〉OVine oocytes recovered from follicles〔）f variou＄Sizes  

Wereinvestigated．00亡yteS rrOm≧5mm（A）．6－10mm（即，11－15mm（C）aローi  

16－2Dmm（D）Lo11icles were culturedin TCM199with4mg／mlboviTle Serum  

albumin aTld antibiotics for36h wi仁h3hintervals．The cultured oocytcs were  

i■ixed with acetic－alc、口hol（1：3）and stanied with O．75％acetie－OrCeiTl．After  

C111tuTe，theoocytcsthatreachedthemetaphaseIIst且geWerefDundfirstat18and  

12h forfollicles A and B，re8PeCtively．Someoocytesfrom follic】esCandI〕had  

resumed the meiotic division before the culture started．The folljcular sizes had  

no slgnificanもinflu6rlCeS On thepropoTtjonofmaturedoocyteE・inthecultureof18  

to36h．TTowever．oocyte maturation wasaffected bytheculturetime（18－36hニ  

P＜0．001）i．e．，30hculture紳VethehighestproportionorTrlaturedoocytes．  

1975），plgs（T＄AFRIRland C打ANNTNG．1975；  

ⅣkGAUGHEY，1977）．（泊ttle（一丁AGIELLO et alり  

1974）and rfleSuSmOnl；ey（SMITIieL乱し197B），  

tlleTe have beeTlr10 St11dies to determine the  

precise time foriTL Uitro m射uration ofbovユne  

ootlyteS reCOVered from fo】1icles of variolユS  

sizes．Theprf）Sent eXPeriment was conducted  

toinvestigate the resumption nf meiotic di－  

ViE，ionin bovine oocytes recovered from four  

山一ferentsizes orl’011it】les and cultured上乃ひi£「（〕．  

M乱tt汀ialsahd Meth（ids  

Ov8hes were tak（さ】1froTn（1nW培 at alocal  

slaughterhouse and brought to thp laboratory 

lntroductiol】  

FuIくUIand SAlくUMA（1980）showedthat仙ere  

WaSnO Slビnificant dlfferenceinthepT叩Ortior）  

or fTlatuTed叩CyteS Cuユtured ror24to33h be一  

己We8n OOCyteSfrom small打follicles（≦5mm）  

andlargerfr）11icles（6－10nlm andll2Dmm）．  

0て）CyteS re（：0Vered rroml且rger rOlli（｝1es．how－  

ever．app拍red t（〕reaCh 抽e me旭ph且Se††  

earlier than tbose reco17eTed でrom snヽalleT  

rollicles．AlthoughrTlanyWOrkershavestudied  

maturation ratEs ol oocytps recovered from 

l－011i（：1es of various sIz貼iTlmice（ヒRICXSO封  

and説）RENSON．1974），rabbit（BAE且nd yooTE，  

＊pTei，ent address二1nstitute of ATljmalHusbandry of Hyogo Prefecture，Kamiohno，Himejipshi，  

Japan67〔）．  
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intervals and th8Stage OfTn如nT乱ti（｝ninea洩  

odCyt冶 Wa8 舘8miれed by a pbase contr良＄と  

microscopyafterfixation色ndstatini咤（Fui（Ur  

andSAXUMA．198叶 Some、00Cy癖re、COVered  

fromthe一口11iclesc†811siヱeSWereimm¢diatdy  

Yixed and stained to examine melbtic di鵡ion  

洩t“O h’’clユ1tnre．  

I‡es111ts  

Tab181sh〔－W6thf，Stage Of meiotic divisi（〕n  

D‡■bovine ooeytes recover8（1ffom folliclesロす  

t如folユr dil、rerent si石eS良一“OIl”川1tlユre．For  

∫011icle A，91．9郵（113／123）d the ooeyもes  

exaTTlined 血medi摘1y al励 代CD、Ⅴ密ry from  

follicle8 WeTe at t如 diplotene stage wi汰  

酢rminalv8Siele（GV），Wherea占馳me oロCyteS  

in O．86％s81ine soluもioh at37勺C☆itllin紬．  

F811ieul＆r り0（】yteS Were reCOVer由 by pun¢・  

turi哨the foliieles（A：≦5mm．B＝6－10mm  

C：1ユー15mrn．D：16－20mm）witIla22ga噸e  

nee封e．Since tIle OVaries were（）btained†rom  

a舶ughterh8uSe，thest8官Q、Ofthee或rous6yCle  

or頑頑匝rth牢animalswerepre卯且nt、dナnot  

was血knく〉Wn．   

The躇q¢VeredロOCyt鴇WereⅥraSbやdtwiceirl  

工厄1be七Cnゝ’s pIlOSphale btlrfer白d s乱1il盲e at37やC  

餌d cultur8dln a small七e日t t11be¢Ont扇nlng  

lm孟o一丁CM199，4T－噌／m′and温ntil鮎tics（pH  

T．1）fb11油ingthemetho（isdescribedbyFuKUl  

andSAXUMA（′用削）．nnly oocyt鵬eDmpl離ely  

surrロundedbyth臣｛几un月111S¢ellswerec山tured  

fbr36h．Tbe Clユ1tuTe WaS termin如ed′且t3h  

T且ble1．StagesofthemeiotiQdivisionofbovlnモ00Cyte8reCOVered  
fromrolliclesorvaric〉uS島i盗eS  

M抽rationstage㌔Z  
F山1iculaIカ1 No．ofoocytes   

s」ZeS  eXamined  
かegeneraかβ  
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Fig．2．Pattemori花レかomatur且tionfates  
of bt）dne oocytes recovered from  
∫011icle5C（1卜15】皿）乱nd工）（16一触血）   
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DuratiDn Of Culture（1ⅡS、）  

Fig．1．手atternori几ひかomaturationrat¢S  
of bovlne n口CyteS reC卵ered fr8m  
folliclesA（≦5ふm）且nd絹－10mm）  
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recovered from follicleB B，C and D werc  

betlVeen metaphaE．e T and metaphaselIof  

meiotic（ijvision，Among2800CytCS reCOVered  

from follicle D．9（32．1％）were at mRtaPhase  

II，Soユne OOCyteS什omlarge rollicles（B，C  

ELndl〕）weTe degenerative．Tables 2 and 3  

SholV 仇e res111七s or よ几 〃；モro maturatinTlりf  

bovineoocytes recovered froml■011i（フ1et；A and  

B．andfDlli（一】esCandI〕，re8peCtively．Oocytes  

at metaphaseIIwerefirstobserved18and12h  

in culture for fo11i由s A and B．respeetively  

（yig・l）・On抽e other hand，SOme OOCyteS  

Table2。 血山£romat11ration of  
folliclesofA（≦5mm）   

fromlarger follicle8（C and D）had re8Ched  

the metaph且SelIbefore culture，lIowever，aS  

Shownin Fig．2，a high rate of oocyte m且t11－  

rati（〉n Which w艮S Similarin oocytes frorn  

S打1aller follicle＄ WaS Obtained arter 21hir【  

Cult－ユre．In follicle D，0（〉qyteS With〔iV were  

notobserved after12hin c111ture．   

There wa畠nO Slgnifieant dirrerencein the  

rates of oocyte m8tUration（㌔＝3．59，d．f．3）  

amongf（）urdjr！erentfolliculaJ・Si加治．Howev即，  

a highly sユgnificant difference was foundin  

ther自t白Ofdegen訂ativeoocytes（㌔＝13．鮎．d．r．   

bovineoocytesrecoveredfrom  
and B（6－1Dmm）  

Maturati叩8tageS＊2  

（hr）  

Follicula㌔1璧霊e No・Ofo叩teS  Sizes  eXamined   GV P⊥IM－IA－1T→lMてIl（％）  
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Tablや3．血uかomaturationofbd血色00Cyt鮨reCOVeredfrom  
柏11iclesofC（1卜15mm）and工）（16一如mm）  

214  

M扇ura山on舶ges＊丑  

拙iculaげ1聖霊；eN訟急設評鴎   si2泊S  Sl加S  iもホ  eよamlneロ   
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ヰ1，♯、2：The same a8ShのWnlrIT′able1   

3：ア＜0．005ト Thppr叩0∫tiobsOf■d曙enTative  
oo呼teSi■fOmlargerf－）11ic18S（C弧dT）・Table  
3）were hiかel、thanthnRe（〉rSl－通11er毎Ilides  

（AandB．Table2）・   

B即：且uS畠matlユr削lo8eyも関口f f811ieユe A was  

fi摘t。臨erved 用hin cult11re，an象1ysis of  
varianc6 was performed t什iTIVeStlg8te the  
別卿ificance豆1the薮鮎㌻印Ce－1ue to cultuTe  
times（18to86h）細心由雄帥＝【）11ieular＄iz阻  

TIlやr郎山ts showniTITable4reve8】pd that  
th即e WaS 且gain nn sl押ificant†ii【ference  
amQngth8わ11icularsizes，butahighlyslgniト  

∴犯  

T且ble4．ノ1n且1ysisorvarianceforthe叩CyteS  
爪8tuTed t．Q metapba畠elldl汀1喝  
culturpfor18－36hours  

SollrCe口fvariatloTl 口F MS  F  

（コultur。times  6 2乱13 4．紆輌  

Follicl】laT・S主zes  3  77．n9 1▲53  

lnte用etion  18  卸．47 0．即  

Error  50．朗  

＊綱 P＜0．（：）r11．   

icant di什白土・enCe WaS found am－⊃ngthe 亡ul加代  

山【1eS（どく0．001）．The c山t11reぬr30ll如owed   
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a slgnificantユy higher nlaturatioIlr且teS thaII  

Cu比ure times（Pく0．01）．  

Dis（：uSSion  

Thc prcsent st11dy shows th邑L the oo〔＝yteS  

recovere（1fromlaTgeT follicle8（C and D）had  

reE；umed meiotic division and some of the  

examined oocytes had reaehed thE・InPtaPhaE，e  

lIstage before（：ulture．’11hese oocytes wouユd  

hTlVehec・nreCOVered frompreovulatoryfollieles  

a∫1tl【1eどPnPrated ⊂｝OCyteS WOuld have bee11  

recovere（l【■r（－m atretic follicユes． The pro－  

portj（〉nS Of degeneratcd oocytes from］firgeT  

folユicles were high aEH70TnPared with those  

from smal】er folliclesin bothbcfore（Tablel）  

and after（T8hle3）culture．In the prcscnt  

SLu一】y，the presencc of corpora】uLeE］＼VE］F；1m）t  

takenin account，ht］Ct）1】fle FuJ｛Uland SAL（UMA  

（1980）repor■te〔1th8t the pre昌enCe Of corpora  

lutetlhH（1Tl‖ relations to thein vitrolnat，u＿  

ratj〔－n 口r bnvi】1e OOCyteSreC〔Ve∫・p－1lr－川－  

follicles of various sizes．   

N′1atul’e（1りOt：）′t錯†■r〔）m rOllicle A wcre first  

【】bt，erVed after18hin culture． Thiト，WaE，  

Similar to other r叩〔】rtf，うn bovine（］＾GTELLO  

eta】り】971）封mJovine（CIモOSBY and（ioRDON，  

】耶11noc17teS．In th（〕Plg，ゝ′1cGAUGHlミY eし且】．  

（1979）suggested that only oocytes re（：OVerPr】  

†romlarge，PreOVulat（〕Ⅰ・ン・l■ollj（：lps may be  

developrnenta11ycolnPeLeTILto一】ndergonormal  

lnntur且Li（）niTl［・】udingthefirstmcioticdivisioTl，  

alい101⊥g■h a highinci加nce（1r OOrγteS rT・r）一丁l  

HTT－allfollicIps are cnpd【）1ヴOf t】nriprFr）ing the  

earl17Stage O∫【mat‖丁，臼ti‖¶よ几U豆ro．上1rom t】1is  

t、eSPP吐iいvas necessary toillVeSL曙atり甘性うポピ  

tiI¶e fnr⊂〉OCyteS∫Ⅰ・りTrllとIrどP f■（）1】うcles一口reaell  

Ll】P［－Pt即）hasellstagcよn uか0一札lい10帽11SA・Ⅰ・n  

Ct nl＿（1日7R）rer）Orted maturation tilne（）1  

L〕0VirlP〔）r）（・）rtPH reCnVered rromL引ma＝」c．‖1し・】es  

（25m皿）． HりWPVPr，fnr the oocytes frorn  

large fdli〔k・S．it仙・hS（1ilf■i（1】】ttぐ）（1ptprmine tlle  

PreCユSe tl王11P Lりth（ユmlet即）hasell．lleCauS亡SOJllP  

OOしyI■eSl■r（）TrllarきTe rOllicles hadl（、Su【】ほ〔∃   

meioticdivision before（：ulture（Tablel）．Itis  

f：OnSi（1eredthattheoocytesfromlargefollicles  

COuldreachthemetaph且Sellsta卵byashorter  

time of c111t11re than th〔】Se Of srnallfollicles．  

MorROVer，the proportions of matured oocytやS  

fromlarge follicles afLt）r21hin culture were  

Simi1artothoseofoocyte8fromsmallfollicles  

（Figs．land 2）． OverallTnaturatiDn rateS  

among the four folli【？ular8izes were not slg－  

nifieantlydjffereTlt．Thiseonfirmstheprevious  

result ol、FuKUIand SAEUMA（1980）．11he  

OOCyteS froTlllarge follicles could reach the  

metaT）haseIIstagc earlier Lhan those ofsmall  

follicles，but the proportion of degencrated  

OOし1yLes（：－〕uld alsoincrease．00CyteSis口1ated  

rrom fo川cles and culturedi乃Uかo were not  

d叩endent on thc follicular sizein contrast仁O  

the玩」諭北COndjtjr）口汚．   

AlnOn呂Ithp（‥ultl】re timesinvestigate（i，30h  

WaS the m（－St aPprOprlate duratioT－foroocyte  

maturation from anさ7Sizes‖†■f〔】11icles．This  

agrees with the rep〔）TtS Of other workers  

（加wARDS，1965；PHEAetalり1973：SATOetaし  

1977）t Ilowever．there、V8S ¶（：〉 Slgnificant  

diff¢rellCe am（〕nどLト1P〔、l】1ttlretimesof24．27，30  

anL133h vIhen the oocytes from follicIos A  

WPrP COmPared．ln the present t，tl】dv，the  

nl】mber〔－rOOCyteS rrO111rO‖1Cles〔7邑れ（lDwas  

Smallduc to the（1ifficultvir10btaining thcse  

materials from a slaughterhouse andin  

re‖）Vering oocytes fro皿the folli〔：les，FuKUI  

fjn－1SAKUMA（198O）indicate11Lhat the pro  

りりrtion口foocytesw上1i（て11仙・erpcollectablefrom  

large ∫山hcles 且n【1s11itable for culttlre Wer・e  

O∫11y5〔虜and3D乳respectivell′・W上IPれ〔て（－mf－ared  

w京h thosefI・Om STl用11ro‖jrles．  

1n‘‥t）nrlt一別nn．thp pr亡，Ser】L 長じl】－］yindicates  

tl▲aLt〉（－、rine oocytes from†011i（：lps A（≦5mm）  

nLl（1n（6－1Omm）werc firsL r・ef］（：hF・d the meta  

Phasellst珊e after柑and12と1in（：ultl】re，re  

SpeCtively・（）n the other hand，it wE］Slikply  

（1うー■f■i川It tn deter】¶ine 止e pI、euisp tjme ローin  

【′か8maturatioI－rDヱ・L【1P（〕（）（：ytPS rrOmlarge   
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follicles，Since some oocyte8 had remmed  

meiotic division 且nd had matured before  

c111tur8．Inthepresentculturecondition白，30h  

in cult11re app組rS tO be8n apprOpr18・t8du－  

ration to m8由mize the resⅥ叩ptlOn且nd com－  

pletionofbovi汀eOOCytem8加ration玩＝元か℃・  
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法により固定・染色を行ない，位相差顕微鏡下で成熟  

分裂の段階を甜べた。   

卵胞Aから採取された卵子は培養18時間で，卵胞B  

から採取された卵子は培養12時間で各々算2成熟分裂  

の中期に達した。一方，卵胞CとDから採取された卵  

子は培養前，または9時間までの短時間培養でも第2  

成熟分裂の中期に達しているものが観察された。この  

ことから，大きな卵胞から採取された卵子は小さな卵  

胞から採取されたものより早く第2成熟分裂中期に達  

することが示唆されるが，正確な時間については明ら  

かにできなかった。また，培養18－36時間までの卵子  

成熟率を分散分析（7×4）で検討したところ，第2成  

熟分裂に達した卵子の割合は卵胞の大きさには影響さ  
れず．培養時間において有意差（P＜0．001）が認め  

られた。そして，30時間の培養がウシ卵母細胞の体外  

成案捌こ最適であると考えられた。  

大きさの異なる卵胞から採取された  

ウシ卵母細胞の体外成熟に  

関する研究  

福井 嘗・福島護之＊・小野 斉   

（帯広畜産大学内畜増殖学研究室，  

＊現所属：兵庫県畜産試験場）  

摘  要  

4種の大きさの異なる卵胞（A：≦5mm．B二 6－  

1〔Imm，（：：11－15mm，I）：16－20mm）から採取  

されたウシ卵母細胞（卵胞卵子）の体外成熟について  

検討した。使用した培養液はTCM199、ウシ血清ア  

ルブミン（4Tng／′mg）および抗生物質を含んだもので  

ある（pII．7．1）。卵胞より採取した卵子の内，卵正純  

胸塊を有するもの5－10個を1m‘の培養液が入って  

いる′ト試験管に入れ，5％jn air を封入，密栓後3  

時間毎の間隔で36時間まで培養した。培養終了後．常  

帯大研報，14（1985）：211～2几  

23   


