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EFFECTSOFUV-IRRADIATION ON EMBRYONICDEVELOPMENTOF

INBREDSTRAINSOFTHETELEOST,ORYZtASLATZPES.

Y.Hyodo-Taguchi
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Inordertomakeinbredstrainsofthefish,

Oryziaslatipes,sister-brothermatingsforsuc-
cessivegenerationshavebeencarriedoutsince
1974.Threefamilies(B-1,B-2andB-3)from

differentslngle-palrmatingswereproduced
from theoffsprlngOfwild-typefish.Three
families(0-i,0-4,0-5)werealsoproducedfrom
random single-Pairmatingsfrom thestockof
theorange-redvarietykeptattheNational

lnstitueofRadiologicalSciences.Duringthe
courseofbreeding,thefish werekeptin
plasticaquaria(17×29×15cm)at25oCona
16thlight/8hdarkcycle. Theadultswere

fedoncedailyonTetra-minflakes.Newly
hatchedfryandtheyoungweregivenDaphnia

andpowderedTetra-min.Underthesecondi-

tions,frydevelopedtosexualmaturitywithin
2-3months,andfivegenerationswereproduc-
edinoneyear.Duringinbreeding,therepro-
ductiveabilityofmanypedigreeswasreduced.
However,twopedigrees(HO4andHO5)of

theorange-redvarietyofOryziaslatipesand
threepedigrees(HBll,HB12andHB32)of

wild-type(brown)fishhavebeeninbredby
fullsister-brothermatingfor22generations
duringaperiodoffiveyearsfrom 1974to
1979.Threesubstrains,HO4A,and HO4B,

HO4C,havebeenseparatedfrom HO4after
5th,6th,and14thgenerationsandinbredwith
17th,16th,and8thgenerations,respectively.
Theseinbredstrainshavenow beenfurther

inbred by brother-sistermatingsformore
than26generations.Theyhavebecomesuf-

ficiently homozygousto acceptintrastrain
scalegraftspermanently.
Aspartoftheevaluationofinbredstrains

ofthisfishastestanimalsforthedetection

ofmutagenicandcarcinogenicfactors,anex-

perimentwasdesignedtostudyeffectsof
UV-irradiationonembryosofdifferentinbred
strains.Photoreactivation(PR)ofUVdamage
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inthecellsofembryosofthesestrainshas
alsobeenstudied.Embryosoffourdifferent
inbredstrains(HO4C,HBll,HB12andHB32C)
andtwosubstrains(HO4ClandHO4C3)were

irradiatedwithUV (250to3000erg/mm2)at
themorulastage.Theanimalpolesofthe
eggswerelocallyirradiated,uslng aPetri
dishwithoutanywater.ToeffectPR,the
glassvesselscontainlng irradiated eggsin

waterwereexposedtofluorescentlight.Ob-
servationsoftheembryosweremadeevery
dayuptohatchinginordertocheckonthe

survivingembryosandtoremovedeadones.
Criticalembryonicdeathoccurredwithin2
daysafterUV-irradiation,embryosbeingar-
restedbeforetheformationofopticbuds(at
stage19).Asecondpeakofembryonicdeath
wasobservedaround10daysafterfertiliza-
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Fig.1.SurvivalfractionsoftheUV-irradiatedembryos
ofdifferentinbredstrainsofOryziaslatiz)es.
Fertilizedembryosatthemorulastagewere
locallyirradiated,subsequentlykeptinthe
darkfor12hoursafterUV-irradiationand
inalightedroomthereafter.
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tioni.e.,thetimeofhatchingoftheseembryos.

A dose-dependentdecreasein thesurvival
ratesatdevelopmentalstage19wasobserved
ineggsofeachstrain(Fig.1)andthePR

phenomenonwasalsofoundinallstrains.
Survivalfractionsinfigure1showedthatthe
mostsensitivestraintoUVwasHO4C(D0-

800erg/mm2) whereasthehighestDovalue
(resistantstrain)wasfoundinHB32C(D0 -

1800erg/mm2). Thesurvivalratesinembryos
ofallstrainswereincreasedbyillumination

withvisiblelight,themaximum photoreacti-
vablefractionbeing0.40to0.72.Therates
ofsurvivalofembryosathatchingineach

strainwerelowerthanthoseexamined

stage19.However,thehighersensitivity
t
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HO4C embryostoUV wasclearlydemon-
strated.

Theseresultssuggestthat(1)ascriteriafor

biologlCaleffectsonfisheggs,theirmortality
atearlydevelopmentalstagesisasusefulas
theirhatchability,and(2)visiblelightillumi-
nationafterUV-irradiationproducesamarked
increase in the survivalrate.Moreover,

theseinvestigationsshow thatinbredstrains

ofthisfishprovideavaluabletestsystemfor

studyingtheeffectofenvironmentalfactors.


