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Quantitativestudiesoftheeffectofsperm

irradiation(UV orgamma-rays)ontheem-
bryonic developmentof Oryzias latipesare
reported.
1.Ultravioletlight(UV)irradiation

Sexuallymaturefemalesoftheorange-red
varietyof0.latz'Pesweresacrificedandripe
eggswererecoveredinanisotonicbalanced
saltsolution.Thetestesfrom maturemale
fishwereisolatedinthesamemannerand

macerated,thenthesperm suspensionwasir-

radiated with UV (253.7nm)and used to
inseminatetheeggs.

Dose-Survivalrelationship

TheratesofsurvivalwithrespecttoUV
dose,namelyadose-survivalrelationshipcurve,
wasobtainedatseveraldevelopmentalstages
from fertilizationtohatching.Fertilization
tookplacenormallywithUV-irradiatedsperm
inallthedoserangesfrom0tolOOOJ･m~2.As

developmentadvanced (Fig.1,showing the

curveatstage190rstageofopticbudfor一
mationasatypicalexample),weobserveda
dose-dependentdecreaseinsurvivalrateatlow

doses(0-27J･m~2). However,astheUVdose
increasedbeyondthisvalueuptolOOOJ･m-2,a
bettersurvivalratewasobtained(commonly
referredtoas"Hertwigeffect").

Photoreactiuationphenomenon

Illuminationwithvisiblelightwasperformed
usingfertilizedeggspriortocleavage(10-70
minafterinsemination).Theresults(indicated

inFig.1byadashedline)showedtheexis-
tenceofphotoreactivation(PR),demonstrating
thatpyrimidinedimersareprobablyproduced
in sperm DNA by UV-irradiation and are
mainlyresponsibleforHertwigeffect.
Theeffectiveperiodforvisiblelighttreat一

menttorepairUV damagewasexamined.

Onlyilluminationofsingle-cellembryosduring
theearlyphase(uptoaround20-30minafter
inseminationat25oC)waseffectiveforPR,
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whereasilluminationthereafterwasnot.

Geneticanalysis

Sperm ofthewild-typewereirradiatedat
severalUV dosesandusedforinsemination

oftheeggsoforange-redfemales.Therates
ofappearanceof"blackembryos"(i.C.,em-
bryoscarrylngmelanophoresontheyolksac,

showingthedominantgeneβ)wereexamined.
Atlowdoses(8.0and13.3J･m-2)indarkness,

almostalltheembryosexhibitedmelanophores.
Athighdosesof100-500J･m~2,onlyfew em-

bryospossessedmelanophores,implyingafailure
insyngamy;theembryosweredevelopingwith
onlyonesetofchromosomes.Ataninterme-
diatedose,bothtypesofembryos(∂andβ∂)
emerged.

Post-irradiationtreatmentwithvisiblelight
(10-70minafterinsemination)changedtheUV

dosagethatwaseffectiveincauslngtheHert-
Wigeffectandblackembryosappearedeven
withadoseoflOOJ･m~2.

Thelethalityofembryoswhichexhibited
nomelanophoresontheiryolksacsatstage
19 (presumably,gynogenetic haploids)was
examined.Thenumberofviableembryos

graduallydecreaseduntilstage27,thenthere
wasasuddenmassextinctionatstage29.

Thisimpliesthat0.latipesembryoswiththe

haploidchromosomescannotdevelopfurther
thanstage27.

Analysesofchromosomenumbers.
Thenumberofchromosomesincellsof

embryosatstage26wasdeterminedbymeans
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Fig.1.Dose-survivalcurve.〔●うUV+dark,〔□うUV
+visiblelight,(○)non-irradiatedcontrol.
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oftheusualsquashmethod.Theresultsare
inagreementwiththegeneticanalysュsabove,

showlngthatembryosirradiatedwithdose
whichgavetheHertwigeffecthadahaploid
numberofchromosomes.

2.Gamma-rayirradiation
Gammaィayirradiationofthesperm ofthe

fishOryziaslatipeswasalsoperformedinthe
samemanner,andtheHertwlgeffectwas

observedwithadose-dependentdecreasein
survivalrateatlow doses (0-12.5kR),but

withabettersurvivalrateathigherdoses(50-

150kR).AsintheUVexperiments,thedose-

survivalrelationshipcurve,geneticanalyses
andchromosomenumbersweredetermined.
Theresultsweresimilartothoseobtained
withUV-irradiation.


