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Ab6tr且¢t  

Invitromaturationofbovinefollicular〔）OCyteSStOr8datvarioustemperatures  

（37，20－25∴rOOm temperature，10，4，O and－4OC）with or withoutnitrogengas  

infusion wasinvestlgated・After onepday storagelmaturation rates of oocytes  

culturedin a mediumcontainjIlg TCM199，4mg／mlb⊂叩ine ser11malb11min and  

aTltibi（1ti（1Eifor27r30hourswereextremelydecreased＿ Thehighestrateofmatura－  

tionofthesturedoocyteswasDbtainedatthestorageof40Cwith｛）utnitrogengas  

（36．1％），lVhichlVaS aSigniricantdirrerence（Pく0．025）incomp且risonwiththatof  

oocytescult11redimmediately arter collectingfrom follicles（66・7％）・   

The pre＄ent Study shows that one－day，PrOlonged stor卑官e Ofbovine oocyt冶S  

would be hurmfulfor their viability of meiotic division during the cul甑rein  

vitr〔）．  

Materi魚1s and M（さtbods  

Ovaries were removed fI・nm eOWS良し且local  

slal哨hterhouse and brought to thelabロr鱒tOry  

in O．9％ sali11e at 3〔ドC withln orle hour．  

Follic111且r OOCyteS Wer¢ COllected by p11nC－  

turing the rnllicl8日 Of く5mmin diameter  

With a22 gauge need】e・The oocytes suト  

rolユnded by cumul芦Cells we、re Dnly used ror  

StOrageinthepresentexperiment．Theoo℃yteS  

weremnd且Tnlykeptilll＿Omlofthe Dulbecco’s  

phosph畠te buftered saline（PBS）eontaining4  

mg／一mlbovineserum albumin：BSA（FractioIl  

l「：Sigma Co．，U．S．A．），50／曙／mlstreptomy  

cirland 川O L u．／mlpeTlicillillat the varir）uS  

temperature呂（37，20－25：佃Qm temPeratlIre．  

10，4，U and－4つC）with orwithout g、aSSingor  

nitr〔唱en（Nz）in一口a Smalltest tube（6り mm   

lntl・OduぐtioTI   

AIlumbセr Of■ studies have be（王n made for  

short－termStOrageOfsheepandcattle8Tnbry｛）S  

at5－10亡C，rOOm temPer8ture and 37DCト丁）  

HolVeV叫it seems that弓tudies onlow temper－  

ature stora酢 Of fouiculaF OOCyteS Or un  

ferti】1zedeggshav台beenliTn主Ledi∫leXperim蝕  

じalaniTnals sueh 弧 rabbits and miceHⅢ）  

Tbe repoTt Of C11脚GID〉 showed that some  

t】n∫ertili2ed rabblt eggs were st川ferti】izable  

rollowingexpostlre白いト1n【（＝or媚 72hours，   

The presenもe又periment was pl且n11ed toiTl－  

VeStlgatedinvjtrいmaLur且tiollOf bovine rollic  

ular‖りCyteS（：11ユtuI’ed arter one－day storage at  

Vari〔luS tempPr■はtlげeS＿  
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SA肌MA】㌶）．Asacontrol，OQCyteSWereCultured  

in the mediumimme¢iately after oo、11即血鳩  

fromfollicleswitho11tSもOrage．Allproeed11reS  

W8rerePeatedinduplica上菅s 

Thc factoFialdesign（2二王6）w亀S aS foil〔】WS 

With or witho11t N2群雲infusiく）n．StJ3rage tem－  

peTatufeS；37，20－・25（room捷mper亀山rモ】），軋  

4，9alld 4dC．1The prop（汀tions orりOCyteS  

reachedもO tlle m畠taph象Se Sも昭e Of tlle S紘0江d  

meiot主c division weresubjected tole且StSq11＆r声  

me血d For a－－alys150fvarianceaftefa咽ular  

trぬnSrOrm紬血㌦■．Theana】ysISf8rtbな圃、ロー  

portlon of mat11red o（）CyteS between eacb tw（）  

temperatures was alsひ atte血pted by 班e  

ロuncail■snewlpultiplera昭etPSt】封  

Resl】1ts  

The results of the experlment are Summa－  

rizedin′r邑blel．Thematl汀ationrateoroむCyt8S  

Cultljr苧d】mmediately8ftercoilβetingwas66．7％  

whic†lWaS higher、than tbse¢rPn仁yteSStOred  

1日哨，10mm、indiameter）．Arも訂糾hours昂t（汀一  

喝e，5－】0、q（一軒y康S We柁placedinto tbe Qtller  

t自Sttubecく）ntainingl．01Ⅵ1日f畠Clllt11rem白di11m  

＼町hich¢Ongi＄tSqr’rCM19g，4mg／mlBSA乱nd  

the antibiotics．Tbemeditlmhad be9n allowed  

to‡舶iTICub乱しe ror23h口urS乱し37－380c、afぬr  

ga朗i咽With5％CO2imalrfく汀30愚eCOn由，The  

pHDrthemedium w乱写ad両軸dto7．2．Atもb£  

tr耶1S∫er of oo′C）lteSi11tO仇e medium．gas3iTlg  

rひrOneminutew＆8ag邑irlperrOrmed．Thetest  

もubes耶頭tightly stoppered良nd keptirlan  

incub如ウr at3738ゴC f（〉r27一説hDur5、Aft9r  

the c山紬re wasちermi†1ated，地点00CyteS Were  

d紬Ⅵd靴Inr（・umulus ee11sirIO．2％sodium eit▼  

rate州．Tlle de¶両ed（）叩yteS WaS fixedin  

acet主c alchol101（1：3）for 24－48 h｛）ⅥrS aTld  

St血Ied肌rith O．75％acetoOr¢ein．The8t∈嗜eOf  

the meiotic divisi（Jn WaS eX′amin巳d ror e乱Ch  

ooとyte by a p旭se¢bローraStmicro8COpy．Clas－  

sificatio′琉Of the st秩ge Of oocyte matl】㌻血8n  

w白日 fbl】（仲8d t〕y 山号 repQrt Qr FuKIJIand  

T且b181．h蟻tuF且ti（｝n′OrbovillehllicuユはrOOCyteSeultl汀e（iin  

Vitr（〕afterone－daystor且geat閥rl⊂氾Stenlpf〉ratureS  

Wi地口T  N（）・l〕r  Stagesofmaturatidn＊  
ぶ㌫；TempT如ures  De酢ne－  00CyteS   

1■し、、  e又amhed G17 p－1 ル1－1A－111一Ⅰ  ～川  ratlVe  蟻戊鱒  

NosL肝礪e  33  日  3  4   2 1 22（弧7）  
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Ⅳithout  

＊ GV．germinalvesicle；P－T，PTOrnf）telphas窄1（首erminalvesicIc breakdown）：Mnl．met且Ph且Sel：   

A－1，an鞘〕h弘S巳1；で・r，te】opha只e f；M1l，met微Pha呂ell＿  
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Tat】le2こ An射ysisofvarian鵬∫由l 

しlle dat且OfTableユ．  
Disc11SSion  

Maturation rates of follicular o、0ぐyもe8Wβre  

extremelylowered arterone－daysbr且g8、attbe  

ev訂y temperatureS eX浪minedlrlCOmPari男（〉fl  

扉止h丑atロfbDCyteSCuI加e（iinlmedi且tely色毎r  

coliecting rrnm rollicle弓．Th叩畠田OfN2ga弓tO  

arrestth8Viabilityわfr811icular（∋りCyteSdurir喝  

加如ra評Wa＄∫ailedtorind抽eな抒ecto鱒the  

sub印qPeれt O白Cyt号m殊tur色毎｝rl．CFANG8ユre  

p（】rted thatsome11nEertilized rabbit曙gS WeYe  

stillfeFtiliz串ble r｛）1l甘W右1g e楯αSur芦争t O一‡ぴC  

ror23ddyS．SHERMAN and LIN州alsりFe－  

portedthatunf¢rtili芝ed】れOu絶eggsSurVivedup  

t86hOurS8tが℃．In tねe present study，the  

boviIle OO亡yt豆S aSplra‡edfromf（机iclessh〔〉Wed  

lo、w matl】r＆tion ra電βSaftero頂edaysも¢r8geat  

O．4 apdlローc．It has b鵬11川IiSidered班At  

iTldutl血n c）f aneuphoidycaused by the di33ruP－  

tlon ofthesecondspindleduri†1g（まqqlingsl11Ce  

micr（〕tubules be仁amellis払5SQ血bled∈1t temper→  

aturをS arOund4♭cand beloⅥr，and the rTle血i亡  

dlrOm（フSOmeS、are the freein th8 un一別てtili3ed  

eggcytbpはsm】4） 

DAVlロet aI15）．deseribやd快乱t reSi雨anc£∵Cf  

cattle embryos to cooling L8 日bc r†layIl⊂）t  

devきl叩u－1tilthe blastocyst stage．H¢We鴨rl  

the early slag¢Or embryosローcattle3〉 arl（l  

sheef〉16－18〉 h椚e be純良uCC¢SSfulforlda）・畠nd  

2用d叩S凱Or吉崎鰐，t▲ヒ叩eCtiv更1y■ Cl印Ⅴ声官居Or  

cattle 芦mbry瓜Si8 arreCted atIα7C amd t†1e  

白mbfyns stored at this tenlP打ature fbr one  

d8yaPt）e筏rSk）reSum¢止eJ10r【naldeveloplnq】lt  

、Vhel－ t摘n包ferred b沈e rabbi仁。Viductい由I  

For 軸orr－St】コテ喝e Or embry呵 th町e are  

l鋸：kirl措 く〕r（iata to suggest、＼rhether storage  

Shduldbelま¢pta1370C．atr（⊃Omtempやratllreロr  

about200C仁Ir已t aninterm申すiate temper且ture  

of30－C28）．Howev町，i上甑R bぱn agr月efith包も  

Shar！）riu（沌u∂tiorlilltⅢ1p¢工■atuI’e Sl拍uld be  

a叩ided．yI・かn旺号比飢1ts Lhと1tもhe rn払Lpratiりn  

rate wa8decreased afterthe（）¶e－day stl）柑g¢  

atlO白Cin tbe prese11tSt11dy．b8Vine qoeytes  

Sour¢eO∫varia七iく）TI UF  九′IS  f  

Ⅳi払or v．イ軌0山  1  出．06 3．77  

N1 gns 

Tempera如reS  5 19ち．朗 払．78桝＊  

lTlteraCti（｝n  5  12．50 軋58  

ErどOr  22．3日   

榊＊ P＜0、0、01  

T且ble3．Resultsbythel）uTIC且n■s鵬Wmultjpl¢－  

ranget餌t betw紺Il拍Ch two teI叩er一  

点tlユreS  

T附鋤es  37 2025 川   4   0   

4  4．47群＊0．50  2．16J隻．郁柄1．13  

白  5．ノ】6＊＊5．川出亡 ¢．92 3．．淡  

4  8．93，l＊4．24粕 2．64   

1P  6．75錮1．71  

2025  5。10♯凛   

＝■ ミ、く＼11．こ11   

and culttlred．1√t汀 恥e st印甥d（叩Cyte6．tIle  

hi紳egtrateoft）ocytematurationwasobt＆ine〔i  

at払e sI、UrageOl■4凸C withou竃N2g8Sinf血on  

（36．1瑚．Ⅵrhichwa8争ヨignificantdiFfereれ（－e（P＜ 

0．025）as eumpared 仏rith th且t Of（〕′0なytes cuト  

turαdimmediatel）r8触rcollecting・  

1’he酎1技1ysISOfv且n且neehassh－OWninTat）1e  

2．Tkefe wa5鼠highly si郎ificaIlt t王ifre′t′etlご日  

払mq】鳩 山皐 SもOr且ge temp即atureS（Pく0．001）－  

bllti毛wa5iL慮iledtorind asi即11【■j¢良11ttiir毎rence  

between with and wi仇outN之g那iT】「l】Si堀川t？  

もhQ te白t tubes before sもOrage．Am・｝ng the6  

di∫fe陀nt telnperatureS．the 鶉ロrage 離がて  

Seemed to be moreappropr主ate t■or Lhe subs蔦－  

qtl帥tのてⅦyte Tnatur扇i8n thailthe other tem－  

p即at11reS emplpyedin the T）r声冊nt Stlユ（1y 

However，there was rl（JS噌niricさまntdifrerence  

betweenO＝C8nd】00Can81y浣e【ibythビリun《antS  

n甘〟【rl山iple－ra噌eteSt（Table3）．Th色紙Orage  

at370Cresり1tedin the18W与Strate Of m且tしIra  

tion aft℃r thc culture．  

ー 77 －   
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in tIle已ame Sわred medium（Dulbeeco’s f〉8雷）  

fbrone－dayandごⅥ1t11redthoseisola樋doocytes  

iTlVitro．Th（さm且もur且tion rateS Werel【i＄and  

33溺forstOra酢aも40C8nd roomもEmperat加e，  

respectively．AsindicatedbySMIT‡トet al．27〉  

tlle One－daさr5tOrage Ui■ovar主es also de¢代且S若d  

the mattユration r且te，Which was8imil且rねthe  

isロ1ated oocybesstn用（i且ndculturedinvitrclin  

the preseTlt Study．  

1t was concllユded thatin vitr亡Im註t11rationロr  

bovme oocytes ピ¢11融ed f■rom（Q11icles w鵡  

extrer℃ely depressed after ome－day stQr喝e at  

閥ri（∋uS t8mperat11reS eXamined．Mor畠s′hむTt－  

eれed storage should beinvest主g8tedirlfuture  

wo工rks as combined with determinati（）n Or那］  

appr叩ri且teもemp¢rature a江d cQmpOITeI軸Ora  

stored solutipn for the subsequent matllraもi8n  

invitro of b8Vineexもraイ011ic－ユ1ar輔eyも由・  
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amdとLLlo＼V ternp8ratureS．J．R一∋prOとl．Fert．  

m8y nOt h見ゃe 柑Sis七郎1ee tD COOling at thi8  

k叫搾rature Or the below tempel、at、ureS－1n  

rabbil、曙gS，the8tOr喝eatOOC¢auSe8SW㊦11i咤  

Dfttl鐘ぷellsanddarkeningorrollghnes声Orthe  

cellm8m加ane紺．At18bC，prOlong8d如r8．ge  

m色y prOduce gr良nulation，lossむr Sph甜Oid  

冒h8p¢．aIld m嵐pkedi】l（如ntationin tbe cy桓 

plasmic membrane of the¢gg．Inもhe bく〉セine  

oQ吋も郡、StOredinthepresentconditi¢れ＄，these  

abnoTmalevideTICe8Were Observed．NoCry－  

8prOtee翫¢色卵ntSW餞r¢uSedfQrthesbr昭eat  

8⇒c乱nd4〃einthepres8ntStudy．細石W卿  

即dl叩牒】明細嗅d that unfertilized moⅦSe  

e弓写畠餌rvive up to3・5hour8in aI血通ifi8d  

L8Cke’弓 SOluti〔【n COn如n血g 5％ glycerゥIat  

－1QFC．Durlng the cooii喝prO∝dllreS．the  

irl血ction QJi¢e仁rySt811izatiorlim tbβfreeziれg  

m由illm且t－3to－7月Cisnecessaryto achieve  

thesubg叫u紬tSurVival之2〉．w地毛hisresp合札a  

cryoprot8dive且gentSh¢uldbeu辱edfor3tQTage  

at b（lbw OOC．   

Tlle飢or且ge at370Cin班iseよp甜iment gave  

地点p研げ郎treS扇tsofoocytemat11rati（汀L The  

cuTnulscellmass ofthe oocytes5tOred飢370C  

and写Om宙Of tbose如Ored吐trPOm t¢mpきrature  

h且db餌ndisa．ppe且r8daftertl－eOne－daystBr喝e・  

A意七厄正川山盛i頚11s su汀Olユnding QQ¢yもes wQul、d  

be one of thc mostimp〔）rtant fet与tOr琴influ－  

eTl亡In好1n Vitro m包もuration ofiso旭tedooGyteS  

IZ▼23－2£1，tbis山aybe邑m色1町組uSeOfthe18、W  

rateof叩乍yte叩且turation温ft8r島地ぬgeat地gll  

隠血pr象tures，S即Tli弧dでも醐EY26）sb伊Ⅳ由  

仇a電mou即0．0ぐyteSreSultedi11nOdiff8r8nC¢in  

the m乱匝ration a¶d deg鉱Ier8tion r乱teS Oぎ  

oqcyte8frひmehi11ed持′Variesfor4h即rらandof  

those from tb虐℃8ntr8i軋庚ralovaries disさeCted  

atsγC．Wh骨rea8．SMIT封et且1．之71placedrabt雨  

8耳a∫i由i】1ヒOCOl止血金diauntilthe oocyt船W8re  

re｛rOVered，息nf rould that the mlmb創r Cf the  

o餌舛e8Wi軌 the first polar body decreased  

東tb d11ratioTl（）r the exposurein the cロ1d仁山－  

t11remやdia，恥kⅥ8tal．之g）alsQplaC、edbovil柑  

8Vari卵at4七C or′rOOm temperat11re（15－200C）  

ー 7啓一－   
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1日保存後に体外培養されたウ  

シ卵胞内卵子の低成熟率   

福井 豊・寺脇良悟・小野 斉   
（帯広亭産大学内畜増穂学教室）  

摘  要  

種々の温度（37．室温：20～25．10，4．（）そLて  

－40C）および窒素封入の有無において1日保存され  

たウシ卵胞内卵子の体外成熟について検討した。ウシ  

未成熟卵子は直径5mm以下の卵胞から採取され．ダ  

ルベ・ソコのP王∃S液で1日保存後，TeM199，4mg／ml  

ウシ血清アルブミンおよび抗生物質を含む培養液で27  

～30時間体外培養された。成繍は，種々の条件Fで保  

存された卵子の体外成熟率祀採取後慮ちに培掛こ供さ  
れたものより有意に低かった（P＜軋025：0～粥喀，67  

鬼ゝ保存温度では4dCで保存きれた卵子の成熟率は最  

高であった（36．1％）。また，撃素封入の効果は認めら  

れなかった。以上の成績から，1E】保存後のウシ卵胸  

内卵子の生存性および体外成熱能ほ著しく低下するこ  
とが示唆された。  

帝大研報，14（19糾）：75～齢．  
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