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DEVELOPMENTALBIOLOGYOFTHEMEDAKA EGG

E.Nakano

DePa71mentofBiology,NagoyaUniversity,Nago3Aa464

Themedakaeggwasfirstintroducedby
Amemiya(1928)asasuitablesubjectfor
researchandteachinginthefieldofdevelop-
mentalbiology.Usingthemedakaembryo,
Yamamotq(1931-)observedtherhythmical
movementoftheembryoatthebeginnlngOf
developmentandsuggesteditsroleinyolk
utilization.Later,hemadeextensivestudies

onfertilizationofthisfishandproposeda
"waveoffertilization"hypothesis(1944-).In
thesamelaboratory,thehatchingenzyme
glandofthemedakaembryowasdiscovered
bylshida(1944)andthepropertiesofthe
hatchingenzymewerereported. Detailed
mechanismofhatchingwasstudiedbyYama-
gami(1970-)frombothbiochemicalandmor-
phological.viewpoints. Normalstagesof
medaka developmentwere described by
Matsui(1949)andhavesincebeenaccepted
bymanyresearchersworkingwiththisfish.
Astotheenergymetabolismofthemedaka

egg,measurementofoxygenconsumptionby
asingleeggwasattemptedbyNakano(1953)
uslngaCartesiandiverresplrOmeter,Which
wasfollowedbystudiesonrespiratoryen-
zymesofdevelopingembryos(Hishidaand
Nakano,1954).Differentiationoftheisozyme
patternsoffourdehydrogenaseswasanalyzed
byNakanoandWhiteley(1965),resultingin
thefirstdemonstrationoftheretinaュisozyme
oflactatedehydrogenaseinfish. Later,
PhilippandWhitt(1977)madedetailedstudies
onthegeneexpressionoflactatedehydro一
genaseinthemedakaembryo.Phosphorous

metabolism inthemedakaeggwasstudied
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byYamagami(1960-)andOhi(1961).Tsusaka

andNakano(1965)誓easuredtheturnover
rateofphosphorusln OOCyteSuSlng 32p.

Patternsofproteinsynthesisduringooge･
nesisandearlydevelopmentwerestudiedby
Monroyetal. (1961)andNakanoandM.
Ishida-Yamamoto(1972).Aminoacidcompo-
nentsofthemedakaeggwerealsoreported
byNakanoandS.Yamamoto(1972).
Changesinmembranepotentialatfertili-

zationweremeasuredbyMaenoetal.(1956),

Hori(1958)andlto(1960-).Recently,Nucci-
telli(1980)foundthatfertilizationoccursat

widerangesofmembranepotentials(-80to
+48mV)andsuggestedthatthereisnoelec-
tricalblocktopolyspermyinthemedakaegg.
Theroleofcalcium atthetimeoffertili-

zationwasfirstpointedoutbyYamamoto
(1944).Later,Gilkey(1978)demonstrateda

propagatingcalcium waveuponfertilization
uslngaequOrin-injectedeggs.
ElectronmicroscoplCalstudiesofoogenesis

andearlydevelopmentofmedakawerecar-
riedoutbyM.Yamamoto(1963-).Morph0-
10glCalchangesinthestructureofthecortical

layerwerestudiedbylwamatsu(1965-),using
lightandelectronmicroscopes.Besidesthese
studiesondevelopmentalbiology,thereare
numerousworksinrelatedfields,suchas
genetics,endocrinologyandradiationbiology.
Inthepast,themedakawasmainlyusedin
geneticstudies,butinrecentyearsithas
becomeafavoritesubjectforstudiesinmany
fieldsofbiology,especiallythatofdevelop-
mentalbiology.
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SO対EPROBLEMSIN KEEPINGFISH STOCKS

T.Tomita

Labo71atOryOfFyleShwaterFishStocks,Nago3JaUniuey:sity,Nago31tZ464

Amongthemanyproblemsinkeepingfish
stocksarethefollovlng:
1.Fishstocksshouldbekeptintwoor
morelaboratories.Ⅰnourlaboratory,about
70mutantsofmedaka,OryziaslatiPes,four
typesofgoldfish,Cb21aSSiusauTdus,onetype
ofsilvercruciancarp,Carassiusau17atuSlongs-
dorfz',andonetypeofcommongambusia,
GambziSiaaffl'inw,havebeenkeptformany
years.However,thesefishstockshavebeen
subjecttogreatdamagebynaturaldisasters,
suchasfloodcausedbytorrentialrainon
September28,1983.Unusuallyunseasonable
temperaturesandinfectionaldeseasesmay
depletefishstocks.Althoughseparateindoor

andoutdoorfishstocksarekeptatourlabo-
ratory,itisdesirabletomaintainstocksat
otherlaboratories.

2.Alargestockofthewildtypeofmedaka
shouldbemaintainedasthewildmedakahas

virtuallydisappearedinthesuburbsofNago-
yaandthroughoutJapan.Undersuchcir-
cumstances,itisnecessarytomaintainthe
wildpopulationwithoutchangesingenefre-
quency.From ageneticresourcespointof
view,morethan500fishofthewildtype
shouldbekeptineachstock.Ⅰnourlabora-
tory,thesizeoffishstocksisunder100fish
and,therefore,thegenefrequencyoffish
maychangeinthefollowinggenerations,

A CYTOGENETICSTUDY ON THE KARYOTYPE EVOLtITION OFTHE

INDIAN 淑EDAKA,ORYZZASMELASTfGMA

H.Uwal,T.Iwamatsu2 and0.P.Saxena3

1Dei,aylmentofBiology,FacultyofScience,ShinshuUniversity,Matsumoto390,2Dej)artmentofBiolog37,

AichiUniversit3'OfEducation,Kari3Aa448,and3Del)arimentofZoolog37,MuitaninmlModiCollege,
Modiugar,India

Recentadvancesincelトcultureprocedures
andcytogenetictechniqueshaverenderedit
possibletoprovidedetailedkaryotypicdata
essentialfordeterminingthekaryotypeevolu-

tionandspeciesdifferentiationin･Oryzias

fishes.Inthepresentstudy,detailedkaryo-

typestudiesareundertakeninthelndian
medaka,0.melastlima,accordingtoC-ban°-
ingandsilverstainingProcedures.Erythro･
cyte DNA contentisalso measured by
cytophotometry.
Thechromosomenumberis48indiploid

consistingof24pairsofacrocentrics(NF-

48).Thefirstpairhassecondaryconstric-

tionsnearthecentromericregions. The

silverstainingprocedurerevealedthenucle-
olus-organizerregions(NORs)located on
thesesecondaryconstrictions.Characteristic
c-bandsarealsodetectedinthefirstandthe

secondpairs. EstimatedDNA-valuein0.
melastl'gnw is1.8pgpernucleus.So,there
isnosignificantdifferenceinDNA-valuefrom
otherOr3堵ktsfishes.
FishesofthegenusOryziaSSOfarstudied

havebeenkaryologicallydividedintothree
groups.Ithasbeenshownthat48acrocentric
chrornosornesarerecognizedasabasicmodel
complementofcyprinodontoidfishesinclud-
ingmanyotherteleostgroups. Thus,0,

melastigmaseemstobekaryologlCallythe
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basicspeciesoftheOryzias.

EXPRESSIONSOFDOMINANTCHARACTERSOFORYZZASLATIPESIN
THEHYBRIDOF0.LATZPESAND 0.CEREBENSZS

A.Iwata

Labo71atOryOfF71eShu)aterFishStocks,NagoyaUniue71Sity,Nagoya464

Inmedaka,OryziaslatiPes,twodominant
geneshavebeenfourid.TheDageneisin-
completedominantandthehomozygoteshave
ananalfininplaceofadorsalfin,whilethe
heterozygoteshavealargedorsalfinwhich
hasanincreasednumberoffinrays.The
Sigeneiscompletedominantandcausesa
deficiencyof､Semicirculariridocytespotson
thebrainmembrane.Inthepresentstudy,
theeggsof0.latiPeswerefertilizedartifi･-
ciallywiththespermof0.ce71ebensis.Inthe

hybridwiththeDa,thenumberofdorsalfin
raysincreasedmorethanotherhybrids,This
factindicatesthattheDageneisexpressed
inthehybrid. ThehybridwithSihada
semicircularspotofiridocyteonthebrain
membrane,andthisfactindicatesthatthe

Sigenedidnotexpressitself. Itmaybe
concludedthatthedominantcharactersof0.

latipesarenotalwaysexpressedinthehybrid
of0.latipesand0.cerlebensis.

PHARMACOLOGICALANALYSESOFTHEMELANOPHORERESPONSES
OFDIFFERENTMUTANTSIN MEDAKA

K.Naruse,班.TomitaandE.Nakano

Depa71mentofBiology,NagoyaUniversity,Nagoya464

Theeffectsofseveralchemicals(adrenalin,
melatonin,caffein,theophillinanddb-CAMP)
onmelanophoresinscalesisolatedfromthe

wild-type(BR)andsomemutants(cm,sm,

dm,anddm-2)ofmedaka,Oryziaslatipes,

wereinvestigated.Themelanophoresofsm

did notaggregateintheadrenalin-added
isotonicbalancedsaltsolution(BSS),while
inmelatonin-addedBSStheyconcentrated.
Furtheradditionofeithercaffein,theophillin
ordb-CAMPintosuchmelatonin-BSSmade

theconcentratedmelanophoresdisperseagain.
ThemelanophoresofcmaggregatedinBSS.
Withcaffein,theophillinordb-CAMPinBSS,
themelanophoresofcm dispersed. The

melanophoresofdm anddm-2werenotre･

Sponsivetoanyofthechemicalstestedinthe
presentexperiment.ITheseresultssuggest
thatthemelanophoresofsm maybedefi-
cientinadrenogenicreceptors.Themela-

nophoresofcmwerehypersensitivetoadre-
nalin. Thismaybeascribedtothehigh
affinityofadrenogenicreceptorstoadrenalin･
Forthenegativeresponsesseeninthemelano･
phoresofdm anddm-2,thereareasyetno
satisfactoryexplanations. However,from
microscoplCObservations,thedendritesofthe
melanophoresofthesemutantswerefound
tobeslendererthanthoseofwild-type(BR).



25

basicspeciesoftheOryzias.

EXPRESSIONSOFDOMINANTCHARACTERSOFORYZZASLATIPESIN
THEHYBRIDOF0.LATZPESAND 0.CEREBENSZS

A.Iwata

Labo71atOryOfF71eShu)aterFishStocks,NagoyaUniue71Sity,Nagoya464

Inmedaka,OryziaslatiPes,twodominant
geneshavebeenfourid.TheDageneisin-
completedominantandthehomozygoteshave
ananalfininplaceofadorsalfin,whilethe
heterozygoteshavealargedorsalfinwhich
hasanincreasednumberoffinrays.The
Sigeneiscompletedominantandcausesa
deficiencyof､Semicirculariridocytespotson
thebrainmembrane.Inthepresentstudy,
theeggsof0.latiPeswerefertilizedartifi･-
ciallywiththespermof0.ce71ebensis.Inthe

hybridwiththeDa,thenumberofdorsalfin
raysincreasedmorethanotherhybrids,This
factindicatesthattheDageneisexpressed
inthehybrid. ThehybridwithSihada
semicircularspotofiridocyteonthebrain
membrane,andthisfactindicatesthatthe

Sigenedidnotexpressitself. Itmaybe
concludedthatthedominantcharactersof0.

latipesarenotalwaysexpressedinthehybrid
of0.latipesand0.cerlebensis.

PHARMACOLOGICALANALYSESOFTHEMELANOPHORERESPONSES
OFDIFFERENTMUTANTSIN MEDAKA

K.Naruse,班.TomitaandE.Nakano

Depa71mentofBiology,NagoyaUniversity,Nagoya464

Theeffectsofseveralchemicals(adrenalin,
melatonin,caffein,theophillinanddb-CAMP)
onmelanophoresinscalesisolatedfromthe

wild-type(BR)andsomemutants(cm,sm,

dm,anddm-2)ofmedaka,Oryziaslatipes,

wereinvestigated.Themelanophoresofsm

did notaggregateintheadrenalin-added
isotonicbalancedsaltsolution(BSS),while
inmelatonin-addedBSStheyconcentrated.
Furtheradditionofeithercaffein,theophillin
ordb-CAMPintosuchmelatonin-BSSmade

theconcentratedmelanophoresdisperseagain.
ThemelanophoresofcmaggregatedinBSS.
Withcaffein,theophillinordb-CAMPinBSS,
themelanophoresofcm dispersed. The

melanophoresofdm anddm-2werenotre･

Sponsivetoanyofthechemicalstestedinthe
presentexperiment.ITheseresultssuggest
thatthemelanophoresofsm maybedefi-
cientinadrenogenicreceptors.Themela-

nophoresofcmwerehypersensitivetoadre-
nalin. Thismaybeascribedtothehigh
affinityofadrenogenicreceptorstoadrenalin･
Forthenegativeresponsesseeninthemelano･
phoresofdm anddm-2,thereareasyetno
satisfactoryexplanations. However,from
microscoplCObservations,thedendritesofthe
melanophoresofthesemutantswerefound
tobeslendererthanthoseofwild-type(BR).



25

basicspeciesoftheOryzias.

EXPRESSIONSOFDOMINANTCHARACTERSOFORYZZASLATIPESIN
THEHYBRIDOF0.LATZPESAND 0.CEREBENSZS

A.Iwata

Labo71atOryOfF71eShu)aterFishStocks,NagoyaUniue71Sity,Nagoya464

Inmedaka,OryziaslatiPes,twodominant
geneshavebeenfourid.TheDageneisin-
completedominantandthehomozygoteshave
ananalfininplaceofadorsalfin,whilethe
heterozygoteshavealargedorsalfinwhich
hasanincreasednumberoffinrays.The
Sigeneiscompletedominantandcausesa
deficiencyof､Semicirculariridocytespotson
thebrainmembrane.Inthepresentstudy,
theeggsof0.latiPeswerefertilizedartifi･-
ciallywiththespermof0.ce71ebensis.Inthe

hybridwiththeDa,thenumberofdorsalfin
raysincreasedmorethanotherhybrids,This
factindicatesthattheDageneisexpressed
inthehybrid. ThehybridwithSihada
semicircularspotofiridocyteonthebrain
membrane,andthisfactindicatesthatthe

Sigenedidnotexpressitself. Itmaybe
concludedthatthedominantcharactersof0.

latipesarenotalwaysexpressedinthehybrid
of0.latipesand0.cerlebensis.

PHARMACOLOGICALANALYSESOFTHEMELANOPHORERESPONSES
OFDIFFERENTMUTANTSIN MEDAKA

K.Naruse,班.TomitaandE.Nakano

Depa71mentofBiology,NagoyaUniversity,Nagoya464

Theeffectsofseveralchemicals(adrenalin,
melatonin,caffein,theophillinanddb-CAMP)
onmelanophoresinscalesisolatedfromthe

wild-type(BR)andsomemutants(cm,sm,

dm,anddm-2)ofmedaka,Oryziaslatipes,

wereinvestigated.Themelanophoresofsm

did notaggregateintheadrenalin-added
isotonicbalancedsaltsolution(BSS),while
inmelatonin-addedBSStheyconcentrated.
Furtheradditionofeithercaffein,theophillin
ordb-CAMPintosuchmelatonin-BSSmade

theconcentratedmelanophoresdisperseagain.
ThemelanophoresofcmaggregatedinBSS.
Withcaffein,theophillinordb-CAMPinBSS,
themelanophoresofcm dispersed. The

melanophoresofdm anddm-2werenotre･

Sponsivetoanyofthechemicalstestedinthe
presentexperiment.ITheseresultssuggest
thatthemelanophoresofsm maybedefi-
cientinadrenogenicreceptors.Themela-

nophoresofcmwerehypersensitivetoadre-
nalin. Thismaybeascribedtothehigh
affinityofadrenogenicreceptorstoadrenalin･
Forthenegativeresponsesseeninthemelano･
phoresofdm anddm-2,thereareasyetno
satisfactoryexplanations. However,from
microscoplCObservations,thedendritesofthe
melanophoresofthesemutantswerefound
tobeslendererthanthoseofwild-type(BR).



26

EFFECTSOFCYANOKETONEANDFOLLICLECELLSON GONADOTRO-
PHIN_ANDSTEROIDIINDUCEDMATURATIONIN VZTROOFORYZLAS
LATZPESOOCYTES

T.Iwamatsu

DepaylmentofBiology,AichiUniversityofEducation,Kariya448

Inordertounderstandthemechanism of

fishoocytematurationbygonadotrophin,the
effectsofcyanoketone(CK)andfolliclecells
onthegonadotrophin-andsteroid-induced
maturation in uitrooffull-grownoocytes
wereexamined. In intactintrafollicular

oocytes,breakdownofgerminalvesicle(GV
BD)Occurred7-8hafterinitiationofincuba-

tioninthepresenceof20β-OHprogesterone,
whilethetime(about15h)requiredforini-
tiationofGVBDbypregnenolonewassimilar
tothatofgonadotrophin.Itwas,also,ob-

servedimmunocytochemicallythatapurified
pregnenoloneandgonadotrophin(PMS)stimu-
latedinvitroproductionofprogestinsinthe
granulosacellswithin8hafterinitiationof
incubation,andthatCKinhibitedthesestim-
ulations.
Theseresultsindicatethatmaturationof

OryziaslatipesoocytesisinducedbyMIS
(progestins)metabolizedfrom precursorste-
roidssuchaspregnenolonewithinfollicle
cells,especiallygranulosacells,stimulatedby
gonadotrophin.

SOMEPROPERTIESOFTHEISOLATEDCORTEXOFTHEMEDAKAEGG

M.J.Formacion,A.HinoandE.Nakano

Labo71atOryOfF71eShu)aterFishStocksandDepartmentofBiology,Nago31aUniuersit3!,Nagoya464

Thecortexofunfertilizedmedakaeggwas
isolatedinamediumionicallysimilartothe
eggcytoplasm(200mM E-aminocaproicacid,
5mM NaCl,･2mM MgC12,10mM EGTAor
1mM CaC12and10mM buffer).Cortical
alveoliwerereleasedfromtheisolatedcortex

atthethresholdlevelof1mM Ca2+atpH

6.7.WhenphospholipaseA2Wasaddedto
themedium,thethresholdlevelwaslowered
to50/JM Ca2+. ATPat1mM and10mM
lowereditfurtherto1pM Ca2+. There-

sponseoftheisolatedcortextophospholipase
A2WaSnotenhancedwith1mM ATPbut

with10mM ATP,whilethethresholdlevel

wasreducedto1M Ca2+.
Prominentmodificationsofthemicrovilli

ofthecortexwereobservedwiththeaddition

ofATPandphospholipaseA2tOthemedium;
e.g.enlargement,branching,elongationand
formationoflobedtips.Smallgranules(dia-

meterrangingfrom O･25-0･60nm)wereob-
servedonthesurfaceoftheintactcortical

alveoli.Thesegranulesdisappearedduring
exocytosisofcorticalalveoli.Aschematic
diagram oftheprocessofcorticalalveoli
exocytosiswasproposedandpossibleroles
ofATPandphospholipaseA2intheprocess
wasdiscussed.
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CLEAVAGEOFTHENEUTRALRED･STAINEDEGGOFMEDAKA

S.Nakashまma

J･････]一･･;'･/･JJi::-.,-rJ'{;:.7L!.,,･･+:;.I/!'<:I,､ヾ工･;:.17,I,1･･･:/,:iI,."'L-i/･ヾ:-::...＼T･･t･<･J.,:ll;t'

Kojima(1959)showedthatneutralred-
Stainedgranulesmayplayimportantrolesln
cleavageinseaurchineggs. Inthisreport,
whetherneutralred(NR)-Stainedgranules
arepresentinthemedakaeggandhow
cleavagepreceedsintheNRqstainedeggwere
examined.Theeggsofmedakawerestained
with0.001% NRinRinger'ssolutionbefore
orafterfertilization.Underobservationwith

ascanningelectronmicroscope(SEM),eggs
werefixedwith3% glutaradehydein0.lM
phosphatebuffersolution(pH 7.3)andl%
OsO4. Thestainingoffertilizedeggswas
minimaland theirdevelopmentproceeded
normally.Whereasinthestainingofunferti-
1izedeggswithNR,bothsidesofthecleろVage
platewerehomogeneouslystainedduringthe

earlycleavagestagesandsomeNR-Stained
granuleswererecognizedinthecytoplasm.
Inthenormalmorula,theblastodermconsist-
edofmultilayersofblastomeres.IntheNR-
Stainedegg,theblastodermbecameflatand
c.onsistedofblastomeresseparatedfromeach
otherinamonolayer,thoughcleavagepro-
ceeded. SEM observationsshowed that

normalblastomeresbecameroundjustbefore
cleavageandsimultaneouslymanyphilopodia
appearedalongthecontactregionOftwo
blastomeres. IntheNR-Stainedegg,such
processeswerenotdetected.
Theseobservationssuggestedthatthefor一

nationofphilopodiainthefurrow region
mayplaysomeroleinconfigurationduring
cleavage.

RESPIRATORY METABOIJISM I)URINGOOGENESISIN MEDAKA,
()̂>rZLISi-1TIPE,t;

F.Gomi,A.HinoandE.Nakano

DepartmentofBiology,NagoyaUniue71Sity,Nagoya464

Toanalyzethemechanism ofactivation

offisheggsafterfertilization,respiratory
metabolism during oogenesis in medaka,
Oryziasiatii)es,wasstudied.Adultfishwere
keptundercontrolledconditionsoflight(L:
D-14:10)andwatertemperature(about
26℃). Ovariesweredissectedand large
oocyteswereisolated.Therateofrespira-
tionofoocyteswasmeasuredbyanoxygen
electrode.

Fifteenhoursbeforespawning(abbreviated
as-15h),therateofrespirationbeganto

increase,reachingaplateaufrom-13ht0-9
h.From-9hitagalnincreasedtoapeakat
-5h.Germinalvesiclebreakdown(GVBD)

occurredbetween-6hand-5h. After

GVBDtherateofrespirationdecreasedto
about1/100fthemaximum rate.Matured

unfertilizedeggscontainedhigh levelsof

cyclicnucleotides.

Theeffectof2,4-dinitrophenol,anuncou-
plingagentofoxidativephosphorylation,On
therateofrepirationwasalsostudied.The
increasedrateofrespirationby2,4-dinitro-

phenolshowedamirror-image-likechange
comparedwiththatofnormalrespiration.
Whenoocytesoradultfemaleswerecentrifu-
gedat1,600gfor5汎in,germinalvesicles
ofoocytesmovedintotheyolkmass,and
didnotbreakdowninthisposition.Centrifu-
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CLEAVAGEOFTHENEUTRALRED･STAINEDEGGOFMEDAKA

S.Nakashまma
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()̂>rZLISi-1TIPE,t;

F.Gomi,A.HinoandE.Nakano

DepartmentofBiology,NagoyaUniue71Sity,Nagoya464
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gedoocytesshowedthemaximum rateof
respirationat-5h,whileoocytesat-3hhad
alowerrespiratoryrate.Theseresultssug-

gestedthattheinhibitionofrespirationis
notdependentonGVBD,butmaybedueto
qualitativechangesinthècytoplasm.

UsEOFMEDAKAFOR MONITORINGENVIRONMENTALCIIEMICAL
MUTAGENS

N.EgamiandA.Shimada

ZoologicalInstitute,FacultyofScience,UniversityofTokyo,Tokyo113

Wehavereportedthatadominantlethal
testwithmalemedakaisausefultoolfor

detectingenvironmentalradiation.Inorder
toapplythismethodtoassaygenetictoxicity
ofchemicalmutagensinanaquaticenviron-
ment,effectsofsomechemicalsonthepro-
ductionofdominantlethalitywereexamined
invariousinbredstrainsofthemedaka.
Malesweretreatedwithchemicalsandmated

withnon-treatedpartners,andthehatcha-
bilitiesoftheeggslaidbyeachpalrWere
counteddaily.Thedominantlethalmutation
ratewascalculatedbythemeanhatchability

asinourpreviousreport･

MitomycinC,methylmethansulfonate(M-
MS)induceddominantlethalsinearlysper-

matidsandspermatocytesasobservedin
mice.Buttheeffectsofethylmethansulfonate
(EMS),bleomycin,ethylurethane,methylure-
thaneandphenylurethanewerenotclear.In
particular,effectsofEMSonfishwerequite
differentfrom thoseofmammals.Experi-
mentsdesignedtostudymechanismsofdiffer-
encebetweenmammalsandfishinresponse
tosuchchemicalsarenowinprogress.

EXPERIMENTALSTUDIESON THEBEHAVIOROFRADIONUCLIDE
ZINC-65IN THEFRESHWATER ECOSYSTEM

K.Ijiri

ZoologicalInstitute,FacultyofScience,UniversityofTokyo,Tokyo113

Uptakeandexcretionofaradionuclide
(65zn)werestudied in freshwaterworms
(01igochaeta)and fish (medaka, Oryzias

latipes)toobtainbasicinformationonthe
behavioroftheheavymetalelementina
laboratoryaquaticecosystem. Fishanda

massofwormswereweighedandthe65zn
contentwasmeasuredbycountingthemina
smalltubewithnonradio-activewaterinsert-

edintoagamma･scintillationcounter. A

rapidaccumulationrateof65znbyworms
inwatercontainlngtheisotopewasobserved.

Excretionoftheisotope,however,wasfound
tobeaveryslow processinthisanimal.
Fishwerethenfedwithsuchlabeledworms

forvariousperiods,andtheirretentionwas
followedwithtimeinanonradioactivewater.

Thelongestfeedingperiodof23dayswith
worms(2.0×105pci/g)showedthepresence
ofalong-livedcomponentintheexcretion
processinthefish.At50dayshalfofthe
isotopecontentoriginallyaccumulated(4.0
×104pci/fishbodyweight(g))remained.A
retention･experimentaftertheuptakefrom
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labeledwaterwasalsoconductedwithfish.

Theseexperimentsyieldedparametersde-
scribingtwoorthreecompartmentsofzinc
turnover.

MEDAKA ASEXPERIMENTALANIMALFORBASICGERONTOLOGICAL
RESEARCH

K.Kator

ZoologicalInstitute,FacultyofScience,UniversityofTokyo,Tokyo113

Recently,therehasbeenagrowlnginterest
intheuseofthefishasanexperimentalani-
malforstudiesonaging.Medaka(Oryzias

latipes),whichhasbeenusedasagoodmate-
rialinvariousfieldsofbiology,issmallin
sizeandrelativelyshorトlived(maximumlife
span:5years)andseemstobeoneofthe
mostconvenientfishforresearchonaglng
inthelaboratory.
Severalinbredstrainsofthefishwerere-

centlyestablishedbyY.Hyodo-Taguchi.One
oftheinbredstrains,HB1-2,ismoresensitive
toionizingradiationthantheorange-redvari-

etyanditslifespaniqestimatedtobel･5

yearS･

Recentdatasuggestthatcellsbecomemore

susceptibletoradiationbyreducingcellular
superoxidedismutase(SOD)activityandthat
longer-livedspecieshaveahigherdegreeof
protectionagainstsuperoxideradicals.Inthe
presentexperiment,theactivityofSODin
thebrainandliveroftheorange-redvariety
andtheinbredstrainHBl-2wasinvestigated
toelucidatethecorrelationbetweenhighsen-
sitivitytoradiationandshortlifespanofthe
HBl-2strain.Theresultsshowedthatthe

totalSODactivitywaslowerinbothtissues
oftheHBl-2.ThelowactivityofSODmay
accountforthehighsensitivitytoγ-radiation

andshortlifespanoftheHB1-2strain.

EFFECTOFLOW TEMPERATUREON THEALLOGRAFTREJECTION

IN THEMEDAKA,ORYZfASLATZPES

S.Kikuchi

Dei'a71mentofBiology,FacultyofScience,ChibaUniversity,Chiba260

Inthemedaka,Oryziaslatipes,allograftre-
jectionisgreatlyaffectedbytheambienten-
vironmentaltemperature.Thelst-setgraft
isrejectedwithin5-7daysat25oC,however,

thegraftsurvivesmorethan80daysat5-7oC･
Ifthe2nd-Settransplantationisperformed
betweenthelothand20thday,thegraftis

rejectedwithin2-3daysat25oC･However,
suchasecondaryresponseabruptlyweakens･
Thefirstexperimentwas･performedasfol-

lows:1)Threescalesweretransplantedfrom

donortorecipients.2)Theallograftrejection
wasassayedbythedestructionofmela-
nophoresinthetransplantedscales.3)After
thelsLsettransplantationthefishweremain-
tainedat25℃ andthenwereremovedto6OC

onthe15thdayafterthelst-settransplanta-
tion.4)Onthe50thday,the2nd-settrans-

plantationwasperformedandthefishwere
againtransferredto25℃･5)Laterdestruc-
tionofmelanophoreswasobserved･Under
theseconditions,the2nd-setgraftswerere-
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jectedwithin3days.Theresultsindicated
thatthedisappearanceoftheimmunologic
memorywassuppressedbylowtemperature.
Anotherexperimentwasperformed on

specifieddaysafterthelst-settransplanta-

tion,fishwereremovedto6oCand2nd-Set

transplantationwasperformedonthe15th
day.Fromtheresultsitwassuggestedthat
thememoryhadbeenformedbeforethe4th
day.

COMPLEX POLYMORPHISM OF MUSCLE LDH IN THE MEDAKA,
ORYZZASLATZPES

M.Sakaizumi

ZoologicalInstitute,FacultyofScience,UniversityofTokyo,Tokyol13

Theteleostfishhas31actatedehydro一
genaseloci. TheisozymeA4isgenerally
foundinthemusclewhiletheproductofthe
locusBcanbedetectedinmanyorgansand
tissues.TheClocusinmostteleostfishis

specificallyexpressedintheeyeretina.A4
tetramershowstheleaststabilitytoheatlng,

whereastheC4isozymeismoststable.These
conditionsare･almostthesameinthemeda-
ka,Oryziaslatipes.

Themuscleextractofwildpopulationsof
medakademonstratedmanydifferentelectro-
phoreticpatterns.Thisisduemostlytothe
polymorphismofLdh-AClocus,whichshowed

geographicallyspecificdistribution.Genetic

Crossesrevealedthatthislocussegregated
foratleast5alleles.Ldh-ACwasobserved

inallJapanexcept2areas.Themostanodal
allele,Ldh-Aa,wasfoundalongeasterncoast
ofthePacificandinRyukyulslands,and
wasusuallyaLdh-Aa/Ldh-ACheterozygote.
Thespecimensfrom･theeasternpartofthe

≡:1aandmS.;eaSistthrtCdta;hao.Te;ed,3L;ha_'Ard.baZddSh_dAue:
themostcathodalalleletodate,wasfound
mainlyintheSan-indistrict. Specimens
from thisdistricthadonly2majorbands.
Thehybridindividuals,Ldh-AC/Ldh-Adand
Ldh-AC/Ldh-Ae,wereobservedinthemar-
glnalzonesofbothdistrictsmentioned.

IMMUNOREACTIVITY OF SOME TISSUESOFADULT MEDAKA TO

ANTICHORION ANTIBODY

K.Yamagamil,T.HamazakilandI.Iuchi2

1L,ljTeScienceInstitute,SophiaUniuey:sity,Tokyo102and2zoologicalInstitute,FacultyofScience,Unive73ity
ofTokyo,Tokyo113

Inthecourseofan･immunologlCalstudyof

choriogenesisin.medakauslngrabbitanti-
chorionglycoproteinantisera(orlgG)asa
probe,itwasfoundthatnotonlythechorion
ofoocytesintheovarybutalsoothertissues
includingthebloodplasma,theendotheliumof
bloodvessels,andtheparenchymatouscellsof
liverintheegg-1ayl喝 fish,werereactiveto

theantibody. Somecorrespondingtissues
intheadultmalefishwereunreactive.The

egg yolk itself showed only slight im一
munoreactivity.PreliminarylmmunOelectro-
phoretic examinations revealed that the
immuhoreactive substance(S)in the liver,

ovary and blood ofthe egg-1aylng fish

showedanidenticalrelativemobility(Rm)
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egg yolk itself showed only slight im一
munoreactivity.PreliminarylmmunOelectro-
phoretic examinations revealed that the
immuhoreactive substance(S)in the liver,

ovary and blood ofthe egg-1aylng fish

showedanidenticalrelativemobility(Rm)
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jectedwithin3days.Theresultsindicated
thatthedisappearanceoftheimmunologic
memorywassuppressedbylowtemperature.
Anotherexperimentwasperformed on

specifieddaysafterthelst-settransplanta-

tion,fishwereremovedto6oCand2nd-Set

transplantationwasperformedonthe15th
day.Fromtheresultsitwassuggestedthat
thememoryhadbeenformedbeforethe4th
day.

COMPLEX POLYMORPHISM OF MUSCLE LDH IN THE MEDAKA,
ORYZZASLATZPES

M.Sakaizumi

ZoologicalInstitute,FacultyofScience,UniversityofTokyo,Tokyol13

Theteleostfishhas31actatedehydro一
genaseloci. TheisozymeA4isgenerally
foundinthemusclewhiletheproductofthe
locusBcanbedetectedinmanyorgansand
tissues.TheClocusinmostteleostfishis

specificallyexpressedintheeyeretina.A4
tetramershowstheleaststabilitytoheatlng,

whereastheC4isozymeismoststable.These
conditionsare･almostthesameinthemeda-
ka,Oryziaslatipes.

Themuscleextractofwildpopulationsof
medakademonstratedmanydifferentelectro-
phoreticpatterns.Thisisduemostlytothe
polymorphismofLdh-AClocus,whichshowed

geographicallyspecificdistribution.Genetic

Crossesrevealedthatthislocussegregated
foratleast5alleles.Ldh-ACwasobserved

inallJapanexcept2areas.Themostanodal
allele,Ldh-Aa,wasfoundalongeasterncoast
ofthePacificandinRyukyulslands,and
wasusuallyaLdh-Aa/Ldh-ACheterozygote.
Thespecimensfrom･theeasternpartofthe

≡:1aandmS.;eaSistthrtCdta;hao.Te;ed,3L;ha_'Ard.baZddSh_dAue:
themostcathodalalleletodate,wasfound
mainlyintheSan-indistrict. Specimens
from thisdistricthadonly2majorbands.
Thehybridindividuals,Ldh-AC/Ldh-Adand
Ldh-AC/Ldh-Ae,wereobservedinthemar-
glnalzonesofbothdistrictsmentioned.
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K.Yamagamil,T.HamazakilandI.Iuchi2
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Oncellogel,beingnegativelychargedatpH
8.2. TheRmvaluewasdifferentfromthat

ofthemajorchorionglycoprotein,PLwhich
wasobtainedfromahatchingenzymedigest
6feggchorionandwasusedasimmunogen

inpreparlngtherabbitanti-sera.Itseems
probablethatthisimmunoreactivesubstance

(S)mayberelatedtooogenesis,especially
tochoriogenesis,althoughitisacommon
knowledgethattheeggchorionissynthesized
inoocyteandfolliclecells.
Analysesofthenatureofthissubstance

(S)arenowbehgcarriedout.

RESPONSEOFPRIMORDIALGERM CELLSOFORYZZASLATZPESTO
γ-RAYSCOMBINEDWITHHEATTREATMENT

Y.ShimadaandN.Egami

ZoologicalInstitute,FacultyofScience,Uniue7SityofTokyo,Tokyo113

TheeffectsofγイayScombinedwithheat
treatmentonprimordialgerm cells(PGCs)
oftheembryosofOryziaslatipeswereexa-
minedandcomparedtothoseonintestine
cells.Itiswellknowningeneralthatheat
treatmentpotentiatesradiationdamageon
cellproliferation. Certainly,theeffectof
radiationonintestinecellproliferationwas
enhancedincombinationwithheattreatment

(41℃,60min)eitherbeforeorafterirradi-
ation. OnPGCs,however,theeffectof
radiation was protected (reduced) when
combinedwithheattreatmentadministered

beforeirradiationatstage28-29ofembry-
onicdevelopment(Matsui,1949).Ahypoxic
conditionbeforeandduringlrradiationalso
functionedtoprotectPGCsfrom radiation
damageatthisstage.Asbothheattreaト
mentandinductionofahypoxiccondition
areknownasheatshockprotein(hsp)in-
ducers,Wearenowexaminlngtheeffectof
proteinsynthesis,inhibitorsandotherhsp-
inducersonthisresponseinordertoelucidate
whetherornotthisprotectivereactionamong
PGCsisrelatedtohsp(S).

EFFECTOFX-1RRADIATION ON EMBRYONICDEVELOPMENTOF

THEINBREDSTRAINSOFTHEFISH,ORYZfASLATZPES

Y.Hyodo-Taguchi

DivisionofBiology,NationalInstituteofRadiologicalSciences,Chiba260

Embryosoftwodifferentinbredandout-
bredstrainsofthefish,Oryziaslatipes,were
irradiatedwithX-raydosesof100to2000
radatthemorulastage.AfterX-irradiation,
groupsofabout40embryoswereincubated

inl,waterseparatelyat25℃ inapetridish･
Intheothergroups,irradiatedembryoswere
圧reatedwith0.2mg/mlcaffeinefor21hand

thenrinsedwithD.W.andplacedinindivid-
ualpetridishestocompletedevelopmentand
hatching. SurvivalrateatStage19and
hatchabilitywerecalculatedonthebasisof
dailyobservationoftheembryos.
From thedose-survivalanddose-hatch-

abilitycurvesofeachstrain,a50%survival

dose(LD50)atStagel19.anda50% hatch-
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abilitydoseHD50Werederived. LD50at
Stage19andHD50intheinbredstrainHO4C
was788and234rad.InHB32Cembryos,
788radofLD50and345radofHD50Were

observed. LD50(1140rad)andHD50(674

rad)intheembryosoftheoutbredwere
higherthanthoseoftheinbredstrains.A

highersensitivityamongtheinbredstrain
embryosof OryzlaStO X-irradiation was
clearly.demonstrated. Caffeinetreatment
ofX-irradiatedembryosdidnotaffectthe
survivalrateatStage19,butafurtherde-
creaseofhatchabilitywasobservedinthe
embryosoftheinbredandoutbredstrains.
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