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Althoughtheeffectsofionizlngradiation

onaquaticorganismshavebeenextensively

investigated (IAEA,1976),insufficientatten-

tionhasbeenpaidtothecytogeneticaspects

ofradiation effectson fish eggs.Theana-

phasemethod,inwhichchromosomebridges

arefoundmorefrequentlythanotheranomalies

suchasfragmentsandmultipolarmitoses,has
beenusedasanindexoftheeffectofradia-

tiononfishembryosbyseveralRussiansci-

entists(Pankova,1965;Tsytsugina,1973). As

Kligerman(1979)haspointedout,thereうsa

limittotheapplicationofthismethodinthe

studyofradiationdamagetoaquaticorgan-

isms. Probably,however,theanaphasemethod

iscurrentlythebestknownmeansofinvesti一

gatingthecytogeneticeffectsofradiationon

Oryziaseggs(Suyamaeta1.,1980,1981). In

thepresentreport,thechromosomebridges
andmicronucleiareusedasindicesofthera-

diationdamagetotheeggsofmedaka.

AnInbredstrain ofan orange-red variety

ofthemedaka(Oryziaslatipes)maintainedin

ourInstitutewasusedasparentalfish. The

proceduresforcollectionoffertilizedeggsfor

synchronized developmentand forprepara-

tionofthemicroscoplCSlidesareglVenSChe一

maticallyinFig.1. Immediatelyafterbeing

harvested,theeggswereexposedtotritiated

water(0.1,0.5,1.5andloci/1),90sr-90Ysolu-

tion(10,100and1,000〃Ci/1)and60cogamma-

rays(9.8,18.5,32.8,44.8and73.9rad/h).All

treatmentswereinitiatedattheone-cellstage,

andtheeggswerekeptat26℃ throughoutthe

experiments.

MicroscoplCSlideswerepreparedasillustrat-

edinFig.1. Forobservationofchromosome

bridges,1to4eggsweresquashedonaslide

glass,andtheembryonalcellswerefixedand
stainedwith45% acet0-0rceinsolution. For

observation ofmicronuclei,about100 eggs

29

were squashed in a solution of Ca2+-free

phosphate-buffered saline. Theembryonal

cellswerecollectedandtreatedwithhypotonic

saline,fixedwithCarnoy'ssolution,andstain-
edwithGiemsa.

Theresultsobtainedintheseexperiments
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Fig,1.Schematicillustrationoftheprocedurefor
collectionoffertilizedeggsandforprepara-
tionofmicroscoplCSlide.
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Fig.2.Frequencyofthechromosomebridgesinem-
bryonalcellsofmedakatreatedwithtritriated
water(〇一〇),90sr-90y solution(●-●)and
irradiated continuously with gamma-rays
(△-△),togetherwithfrequencyofthemicro-
nuclei(× 一 一一×)treatedwithtritiatedwater.
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areshowninFig.2.Thefrequencyofchro-
mosomebridgesintheembryonalcellsirra-
diatedcontinuouslywithbeta-raysfrom trit-
ium or90sr-90Y,andgammaィaysfrom 60Co

increasedwithincreaslngdoses.Therewere

nosignificantdifferenceinthefrequencyof
chromosomebridgebetweentreatmentwith
90sr-90Ysolutionandirradiationwithgamma-
raysfrom 60co.However,higherfrequencies
ofaberrationswereobtainedinthegrouptreat-
edwithtritiatedwater.Theminimum doses

foreighthoursatwhichsignificantincreases

inthefrequencyofaberrantmitosescouldbe
detectedwere18.5radfortritium (0.5Ci/1),
58radfor90sr-90Y(100/JCi/1)and78radfor

continuousgamma-raylrradiationfrom 60co.

Micronucleiareformedinthecytoplasm

fromfragmentsofchromosomesleftbehindat

anaphase.Themicronucleustesthasbecome
ascreening procedureforthedetection of
structuralchromosome aberrations induced

inuiuobyvariousstimulants.Asshownin
Fig.2,thefrequencyofmicronucleiinthe
embryonalcellsofmedakatreatedwithtrit-
iatedwaterwasincreasedwithincreaslngdoses

inapatternsimilartothatobservedforchro-
mosomebridges.Itisgenerallyknownthat

chromosomebridgesariseasaresultofchro-

mosomeexchangeorstickiness.Theresults
obtainedheresuggestthatradiationinduces
theformationofchromosomebridge,asa
resultofchromosomeexchange.

Inhatchabilityexperiments,noslgnificant

effectsweredetecteduptoaconcentration
of1Ci/1(1,700radofaccumulateddosefor
10days)for3H,100/∠Ci/1(724radfor10

days)for90sr-90Y and9,000radofgamma-

raysfrom 60cofor10days(Ichikawaeta1.,
1977).Therefore,chromosomebridgeforma-
tionwasamoresensitiveandusefulmethod

fordetectingradiationdamagetofisheggs
thanhatchability.
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