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ABSTRACT- Newly hatched fry of the

geneticfemale(XrXr) medaka(d-rR strain)

Weredailygiven amethyltestosteronediet

(50/Jg/g)untiltheygrewmorethan13mminbody

length. Usingboth a light- and electron一

microscope,morphologlCalchanges in the

gonadundergolngSex-reversalwerestudied

withspecialreferencetoinitialtransitionsteps

inthereversalofgerm cellsfrom genetic

femaletowardsthephenotypicmaledirection.

Special attention was also paid to the

degenerating processes of oocytes

differentiated from germ cellspriortoand

duringsex-reversal.Thefirstappearanceof

malegonialcellsinthefemalegonadwasin

aboutthe9-10mmstage,whenmostgerm cells

havealreadytransformedthroughoogoniainto

enlargedperinucleolaroocytes. Itismost

likelythatmalegonialcellshavedifferentiated

from someofthefemalegerm cells,eachof

whichisenclosedwithinathinlayerofsomatic
cells to form a distinct acinus of

spermatogori'la. Astheseaciniincreasedin

numberandexpandedindimensionbyinner

gonial proliferation,a typical testicular

structureoftubularcystswasformed.

In inverseproportion to the progressive

cystic (acinous) formation,oogenesis was

greatlysuppressedbyexogeneousandrogen.

Consequently,Oocytespreviouslydifferentiated

were doomed to degeneration and finally

transformedintocomplicateddebrisoflarge

whorlsormyelin-like structuresdisplaying

variousabnormalitiesinform.These,together

with spermatide debris degraded after

spermlOgeneSis,Werefinallyphagocytosedby

thickenedepithelial(Sertoli)cellsliningthe

cysts,whichwerefilledwithmanymature

spermatozoain25-26mmbodylengthstagewhen

thegonadwasestablishedasaperfecttestis.

Afteroocytedegeneration,itwasfoundthat

surrounding follicle (granulosa)cells gave

evidenceofmuchphagocytosisandsuggested

thattheypossiblyplayaprlnClpalroleinthe

phagocyticexclusionofdebrisofdegenerated

oocytes.

INTORODUCTION

Withthegeneticallyanalyzedd-rRstrainof

themedaka,Oryziaskttipes,Yamamoto(1953,

1958)successfully induced functional sex-

reversalofbothsexesbyoraladministrationof

heterogeneoussex-steroidsatjuvenilestages.

His work, which marked a major

breakthrough,encouragedsimilarexperimemts

ofotherfishbyotherinvestigators(Dzwillo,

1962 ; C1emensetal.,1966 : Takahashi,

1975a,b ;Johnstoneetal.,1978;Nakamura,

1981),andalsoinotheranimals(Changand

Witschi,1955 , Kawamura and Yokota,

1959;WolffandHaffen,1962).

However,concernlng the morphologlCal

changesduringgonadaldifferentiationinthe

normaland sex-reversedmedaka,work of
Yamamotoandhiscollaboratorshassofar

been carried out mainly with a light

microscope.Ontheotherhand,Satoh(1974)

and Kanamorietal. (1985)reported the
ultrastructural features of normal sex-

differentiationprocessesinthegonadofthe

medaka,buttherehasbeenlittleresearchon

thesex-reversalprocessesofthemedakagonad
thusfar.

Therefore,apreliminaryattemptismadein

thispapertoelucidatedetailedmorphological

processesinthetransitionstageofthegenetic

female gonad undergolng Sex-reversal by

administration ofmethyltestosterone,uslng

bothalight-andelectron-microscope.



26

MATERIALSANDMETHODS

Newlyhatchedfry,producedbycrossing

white(XrXr)femalesmated en massewith

heterozygous orange-red (XrYR)males were

used.Theywerethe16thand17thgenerations

ofd-rR strain (Yamamoto,1958). Daily

hatchings(July1-13)weredividedintotwo

groups.Onewasrearedonanormaldietasa

controlgroup,whiletheotherwasfedthe

methyltestosteronedietasan experimental

group,withthedosagelevelofa50pg/gdiet,

whichprovedtosufficientlyinduceacomplete

reversalinsexdifferentiationofthegenetic

femalemedaka(Yamamoto,1958).

Thetwogroups(experimentalandcontrol)of

larvaewereseparatelyrearedindoorsinplastic

aquaria(25×37×14cm)atroom temperature

(22-25oC)undernaturallightconditionsuntil

theygrewtomorethanthe13mmstage(about40

days),andthentheyweregiventhenormaldiet

andrearedoutdoorsinthesameaquaria.

The normaldietused was No.2M, a

commercialfoodforcarplarvae(NihonHaigo-

Shiryo). The methyltestosterone diet,

consisting of methyltestosterone crystals

(Sigma,Co.)groundinamortarwasmixed

withthenormaldiet.Specialcarewastakenin

ordertoobtainahomogeneousmixtureofthe

hormonepowderfood.

Newlyhatchedfryreached5.6-6.7mminbody

lengthatthe7thdayafterhatchingand7.0-8.8

mmbythe14thday(Hisida,1975).Thus,thefry

donotgrowatthesamerate,sothatgonads

fromthelarvaeofthesameagegreatlyvaryin

degreeofdevelopment.Forthisreason,itwas

deemedtobemoreappropriateforustorelate

developmentalchangestothebodylengthof

larvae rather than age after hatching.

Therefore,gonadaldevelopmenthasconstantly

beenevaluatedintermsofthebodylengthin

ourstudy.

When larvae reached the definite body

lengthsasfollows,9-10,ll-13,15-18,20-23,and

25-26mm,fivegroupsof10larvaeeachwere

respectively selected,the trunk reglOnS

including the gonad, were excised under

anesthesiain0.015% phenylurethanesolution

andpre-fixedinKarnovsky′sfixative(1965)for

4-5hrsatroomtemperature.Afterwashingln

0.1Mcoldcacodylatebuffer(pH7.3),theywere

post-fixedin1% coldOsO4bufferedtopH7.

3withthesamebufferfor4-5hrs,andafter

thoroughdehydrationinanethanolseries,they

wereembeddedinSpurr′sresin(TAAB).
Thinsectionswerecutwithadiamondknife

onaPorter-Blum MT-2Bultratome,double-

Stainedwithuranylacetateandleadnitrate,

and examined by a JEM-100U electron

microscopeat80Kv.ForlightmicroscoplC

observation,thicksectionsweremadeat0.5

〟minthicknesswithglassknives,stainedwith

anequalmixtureof0.5% azurIIand0.5%

methylenebluein0.5% boraxaccordingto

Hogan(1978).

OBSERVATIONS

Onthewaytosexィeversalinthedirectionof

phenotypicmale,androgen-adminsteredgenetic

femalegonadsfromthefishwhichhadreached,

respectively,9-10mm,ll-13mm,15-18mm,20-23mm,

and 25-26mm in body length were closely

examinedineachstageonatleastfivesamples.

9-10mmstage

Themaleandthefemalegonadsinnormal

andandrogen-administeredfishareillustrated

in Fig.1. Itwasevidentthatunderthe

deleterious effects of methyltestosterone,

gonadogenesisinandrogen-administeredfish

wasremarkablysuppressedinbothsexes,as

comparedwiththoseinnormalfish(Fig.1a,

b);thesuppressivedegreewasmuchgreater

inthefemalethaninthemale.Despitesuch

effectsofmethyltestosterone,manygermcells

inthefemalegonadhadalreadyenteredthe

prosessesofoogenesis,partofthem being

furthertransformedintoenlargedoocytesin

the early perinucleolar stage (Fig.1C).

However,Someoftheremainingcellsformed

severalclumpsofdistinctacinitypicalofearly

testicular structures, which were

simultaneouslyobservedalsointhemalegonad

ofbothnormalandadministeredfish(Fig.1b,

d). Thus,inthegonadoftheadministered

geneticfemalefish,thefirstslgn Ofsex-

reversalwasapparentatthisstage. The

electronmicroscoperevealedthateachformed

acinuswasusually composed ofonelarge

gonialcellanditstightlyenclosingsomaticcell
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Fig･lCrosssectionofthegonadof9-10mmmedaka･Ⅹ250･a.normalgeneticfemale.b.
normalgeneticmale･C･geneticfemaleadministeredmethyltestosterone(M.T.).d.genetic
maleadministeredM･T- Cy,cystsofspermatogonia･Oc,oocytes･S,spermatides.Pn,
pronephricduct.G,gut.

layer(Fig.2a).Theinnergoniumhadthesame

ultrastructuresasthosedescribedbySatoh

(1974)andHogan(1978)forprimordialgerm

cells(PGCs),suchasalargecellsize,alarge

nucleus with a prominent nucleolus, and

specificcytoplasmicorganella,i.e.,annulate

lamella,fenestrated sheets ofendoplasmic

reticulum, and germinal dense bodies
sometimesassociatedwithmitochondria. It

wasfoundthatoccasionaly someofthese

acinousgoniahadmitoticfigures(Fig.2b),

whileothersdividedintosmallerones(Fig.2C).

Therefore,itseemsthatthroughinnergonial

proliferation,eachacinusgraduallyexpanded

into the cysts of spermatogonia, where

subsequent spermatogenesis and

spermiogenesisproceeded.Judgingfromthese

observations,ithasbeen proved thatthe

transitionstagefromfemalegermcellstomale

spermatogonia correspondsto the time of

acinusformationinthefemalegonadofthe

administeredfish. Withinthenewlyformed

cyst,spermatogoniastillpreservedsomeofthe

specificorganella described above in their

cytoplasm andinaddition,neighboringgonia

intimately contacted with each other by

intercellularbridges(Fig.2d).Theirnucleus,
witharoundcontour,wasreducedinsizeand

theirnucleoplasmbecameelectrondense.But,

onlyapartofthem,Slightlylargerandless
electron dense,were found to contain

synaptonemal chromosomal complexes,

indicatingentranceintomeioticprophase.
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Fig.2Electronmicrographsoftheearlyphasesofcystic(acinous)formationinthegonadof

9-10mmgeneticfemalemedakaadministeredM.T.inFig.1C.x5300.a.Agonialcellencased

byathinlayerofthesomaticcells,formingasphericalcyst.b.Acystencasingagonialcell

withmitoticfigures.C.Acystencasingtwo-dividedgonialcells.d.A.portionofthenewly

formedtypicalcystofspermatogonia.Al,annulatelamella.OC,oocyte.SCC,synaptonemal

chromosomalcomplexes.Arrows,intercellularbridges.h thecytoplasm ofgonialcells,
characteristicorganellasuchasfenestratedsheetsofendoplasmicreticulum(arrowheads)and

germinaldensebodies(asterisks)arefrequentlyobserved.
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11113mmstage
Althoughtherewasnoappearanceofnew

oocytesthroughoutthegonadinthisstage,

cystic(acinous)formationwasstillinprogress,

butatslowrate(Fig.3).Severalsmallcyts

wereobservedsporadicallyintheinterspaces

amongenlargedoocyteswhichhadpreviously

developed. Moreover, transformation of

spermatogoniaintospermatocyteswasevident

withinthesecysts,judgingfrom thefactthat

eachofthemjoinedtogetherbyextendingtheir

intercellularcytoplasmicbridges(Fig.3,4).

Ontheotherhand,itappearedthatmanyof

theenlargedoocyteshadbeguntodegenerate,

accompanied by various degrees of

abnormalities,whilesomeofthemhadalready

degeneratedintolargenecroticfragments.The

mostprominentfeatureindegeneratingoocytes

wastheformationofroundvesicles,sometimes

ofalargesize,whichwerearrayedaroundthe

peripheral surface of their ooplasm.

Neighboringvesiclesfusedtogethertomake

irregularlydiscontinuousspacesbetweenthe

oocyte and the surrounding follicle layer.

Anotherprominentfeaturewasa marked

distortionintheoverallappearanceofthe

oocytes.Rarelycouldunusualoocyteshaving

twogerminalvesiclesbeseen,asaresultofthe

fusion of two degenerating oocytes.
Ultrastructuralobservationsalsoshowedthe

occurrenceofapparentnecroticchangesatthe

subcellularlevelintheooplasmofsuchoocytes

and their degradates (Fig.4). As the

degenerationofoocytesadvanced,itwasfound

thattheoocytesgraduallyshrank,detaching

from the surrounding follicle cells which

partiallybecamethickerandmoreirregularin

shape,beinghighlysuggestiveofphagocytic
evidence.

Fig.3Crosssectionoftheovo-testisofll-13mmgeneticfemalemedakaadministeredM.T..x
250.Cysticformationofspermatogoniaandspermatocytesadvances,whileoocytesbeginto
degeneratedisplayingvariousdegreesofabnormalities.G,gut. Anabnormaloocyte
havingtwogerminalvesiclesisseen(arrow).
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Fig.4 Electronmicrographofaportionofthespermatocyticcyst(Cy)anddegenerating
oocytes(OC)andtheirdegradatesinthegonadofll-13mmgeneticfemalemedakaadministered
M.T‥Ⅹ3000.

15118mmshZge

Cystic structures of spermatogonia and

spermatocytesbecamemoreobviousinthe

areaamongtheoocytesthanintheprevious

stage. Paralleling the subsequent

spermatogenicprocesses,itwasfoundthat

these cysts expanded remarkably in their

dimension,andsomeofthem joinedtogether

occupyingaconsiderablepartofthegonad.On

the other hand, enlarged oocytes which

seemingly had completely stopped their

auxocytic growth and had been under

degeneration,Stillremainedinthegonadatthis

stage(Fig.5a). Furthermore,possiblyasa

naturalconsequenceaftertheterminationof

androgen administration in thisstage,just

nacent,afewsmalloocyteswithsynaptonemal

complexeswereoftenseeninthegonad(Fig.

5b).

20-23mmshzge

Contrary to the disappearance oflarge

degeneratingoocytes,agreatnumberofcysts

containingvariouskindsofspermatogeniccells

occupiedalmostthewholegonadbecominga

form of adult testis with nearly typical

structures.Withineverycyst,developmentof

spermatogeniccellswasverysynchronousand

allinthesamephaseofspermatogenesis(Fig.

6).Ontheotherhand,itisworthyofnotehere

that a few of the tiny oocytes in the

perinucleolar stage appeared again

intercystically or intracystically. These

oocyteswereusuallydeeplystainedwithbasic

dyes,indicatingdegeneration. Theelectron

microscope also proved apparent necrotic

featuresin both the nucleoplasm and the

ooplasm ofsuch oocytes (Fig.7). The

surrounding follicle cells thickened

slgnificantlyandwerefrequentlyseentohave

capturedvariousdebrisofsperm headsand

remnant spermatide cytoplasm during or

followlngSpermlOgeneSis.
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Fig.5aCrosssectionoftheOVO-testisof15-18mmgeneticfemalemedakaadministeredM.T.
x250.Cysticstructures(asterisks)ofspermatogoniaandspermatocytesbecomeevident,

thoughenlargedoocytesunderdegenerationarestillremaining.G,gut.

Fig.5bElectronmicrographtakenatx30000ftheareawithintherectangleshowninFig.5a.

Barindicates10jim. Anappearanceofsmallpremeioticoocyteswithsynaptonemal
complexescanbeseen(arrowheads).
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Fig.6Crosssectionoftheovo-testisof20-23mmgeneticfemalemedakaadministeredM.T‥Ⅹ

250.G,gut.Thegonadisalmostcompletelyoccupiedbyagreatnumberofcystscontaining

variouskindsofspermatogeniccells.Afewsmallperinucleolaroocytes,intercysticallyor
intracystically,canbeseen.

Fig.7Electronmicrographofanatreticsmalloocyteunderdegenerationinthespermiogenic

cystinthegeneticfemalegonadfrom 20-23mmmedakaadministeredM.T‥ Ⅹ 3000. S,

spermatides. Cy,spermatocyticcyst. Notethatthickened folliclecellsapparently
phagocytosethedebrisofspermheadandresidualspermatidecytoplasm(arrowheads).
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25-26mmstage

Alldegenerating oocyteshad completely

disappearedbythisstage,andagonadfree

from oocyteswasestablished asaperfect

testis,markingtheterminationofsex-reversal

(Fig.8).

InthecentralreglOnOfthetestis,alarge

lumenwasformedbytheruptureofexpanded

cystsofmaturespermatozoa.However,there

wasanabundantamount,invarioussizesand

places,of necrotic debris and fragments,

probably derived from degenerated oocytes

duringsex-reversal,andresidualcytoplasm of

spermatides after spermiogenesis. When

examinedwithanelectronmicroscope,these

necroticdebrisoftenexhibitedacomplicated

structurewith largewhorls ormyelin-like

figuresatthisstage(Fig.9).Someofthem

Werephagocytosedbythickenedcystepithelial

(Sertoli)cellstoform variousphagosomesin

theircytoplasm.Moreover,ontheaplCalcell

surface ofsuch cells,thin filopodia were

frequentlyseen(Fig.9a).Similardebriswere

alsopresentinthecystlumenandtheywere

enclosedbyseveralphogocytesderivedfrom

folliclecells(Fig.9b).
A smallclusterofcellswithcharacteristic

featuresofsteroidogenic(Leydig)cellswas
observed around a blood vessel in the

connectivetissuesliningthecystepithelium

(Fig.9a). In theircytoplasm,therewere

intensivesmooth-Surfacedendoplasmicreticula

and randomly arranged pleomorphic

mitochondriawithtubularcristae,asisusual

forsteroidogeniccells.

Fig･8 Crosssectionofthefullymaturedtestisfrom 25-26mmgeneticfemalemedaka
administeredM.T‥Ⅹ250.G,gut.Inthecentralregionofthetestis,alargelumenisformed
bytheruptureofexpandedcystscontainingmaturespermatozoa.Variousnecroticdebrisand
fragmentsderivedfromdegeneratedoocytesareseen.
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Fig.9Electronmicrographofthetestisfrom25-26mmgeneticfemalemedakaadministeredM.

T‥Ⅹ5000.a.Aportionofthecystepithelium.Largeorsmallnecroticdebrisarefrequently

seenwithinthecytoplasmofepithelial(Sertoli)cellswithfilopodia(arrow),indicatingtheir

activephagocytosis.Intheconnectivetissueliningthecyst,asmallclusterofLeydigcells

(LC)areobservedaroundabloodvessel(BL).N,nucleus.S,spermatozoa.b.Aportionof

thecystlumen. Therearealsosimilardebris,Someofwhicharesequesteredbyfree
phagocyticcells.
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DISCtTSSION

Inthenormalgonadalsexdifferentiationof

themedaka,byaidofthoroughstudiesof

mitoticandmeioticactivitiesofgerm cells

duringearlydevelopment,ithasbeenrevealed

thatthesexdifferentiationofgermcellsoccurs

atthetimeofhatching(Tsuzukietal.,1966:

SatohandEgami,1972 ;Hamaguchi,1982).

AlthoughprlmOrdialgerm cellsproliferatein

bothmaleandfemaleembryosduringthefew

daysbeforehatching,malegermcellsceaseto

divideimmediatelyafterhatching,andfurther

cellproliferationisdelayeduntilaboutthe9-10
mm(inbodylength)larvaestage,whereasfemale

germcellscontinuetoincreaseinnumberwith

someofthem enteringintomeioticprophase

withinafewdaysafterhatchingandcontinulng

togrowthereafter(Satoh,1974).

Ontheotherhand,moderate(25/Jg/gdiet)

and higher (50 〟g/g diet) dosages of

methyltestosterone,when administered from

hatchingtimetothejuvenilestage(about12mm

in body length)ofthe medaka,alterthe

directionofsex-defferentiationinthegenetic

femaleandalsoexertadefinitesuppressive

effectongonadogenesisinbothsexgenotypes,

thedegreeofwhichvarieswithdosagelevels

(Yamamoto,1958 , Kawamoto,1973 ,

Hishida,1975). The dosage ofa 50 /Jg

methyltestosterone/gdietusedinthepresent

experimentsistheupperlimitforfunctional

reversalinsexdifferentiationofthemedaka,

beyondwhichthegonadbecomesatypicalor

extremelyrudimentary.

Therefore,intheandrogen-adminsteredfish

of the present experiments, gonadal

development was greatly retarded and

gonadogenesiswasremakablysuppressedin

bothgeneticsexes,ascomparedwiththosein

normalfish. Furthermore,thesuppressive

degreewasmuchgreaterinfemalethanin

male･ Thus,inthe7-8mmstage,thegenetic

femaleshadamuchsmallergonadwithfar

feweroogoniaand oocytesonthewayto
oogenesisthanthoseinnormalfemales.Inthe

2

00genesis

Spermatogenesis

Fig.10 Schematicrepresentationofbothprocessesofoogenesisandspermatogenesis.1.
00goniatopremeioticoocytes.2.earlyperinucleolaroocytes.3.lateperinucleolaroocyte.1′,
2′.acinousspermatogonia.3′,4′.spermatocytes.5′.spermatidestospermatozoa.PGCs,
primordialgermcells.SMCs,somaticcells.
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9-10mmstage,mostofthegerm cellsinthe

androgenizedfemalegonadhadalreadyentered

intotheprocessofoogenesis,partofthem

being further transformed into enlarged

oocytesintheearlyperinucleolarstage(Fig.1,

2),despite the deleterious effects of

methyltestosterone. Someofthegerm cells

werefoundtoform severalclumpsofdistinct

acinitypicalofearlytesticularstructures,each

ofwhichwasusuallycomposedofonelarge

gonialcellanditstightlyenclosingsomaticcell

layerwhich,lateron,formedthecystsof

spermatogonia by gonial proliferation as

schematically illustrated in Fig. 10.

Afterwards,asgonialdevelopmentadvanced,

enlarged late perinucleolar oocytes halted

furthergrowthbeforevitellogenesis,andwere

destinedtofollowthedegenerationprocesses,

displaying various degrees of abnormal
structures.

Newlyformed acinouscystsincreased in

number,expandedindimensionbyinnergonial

proliferation,anddevelopedintoacinouscysts

ofsmallergonia,andfurtherintotubularcysts

typicalofadulttesticularstructurescontainlng

various kinds of germinal elements.

Furthermore,atthetimeofhatching,when

androgen administration wasbegun in the

presentexperiments,germ cellsin genetic
femaleswereassumedtohavebeeninthe

transitionstagetooogoniaorintheoogonial

stage.

Hence,inview oftheabovefactsitjustly

followsthatthegerm cellsin thegenetic

females, Once determined to differentiate

towardsthedirectionoffemalesexappropriate

totheirgeneticsex,developthroughoogonia

intooocytesandcontinuegrowingatthemost

tolateperinucleolaroocytes,undersuppressive

actionoftheandrogen. Thereafter,further

growthishaltedbeforevitellogenesis,andthey

aredestinedtodegenerationbythedeleterious

actionofthisexogenousandrogen.Thus,the

inhibitory effectofthe androgen on egg-

formationisinferredtohaveprobablybeen

accomplishedbytwoprocesses :first,by

inhibition ofconversion ofgerm cellsinto

oogoniaandthedestructionofmanyoogonia,a

smallnumberofoogoniaescapetheactionof

theandrogenandgoontobecomeoocytes ;

and,secondly,androgeninhibitsvitellogenesis･

Althoughoocytesrapidlygrowandbecomelate

perinucleolaroocytes,theydegeneratebefore

theinitiationofvitellogenesis.

Aftertheandrogen administration ended,

premeioticoocytesappearedinthegonadof
15-18mmlarvae.Futhermore,asmallnumberof

tiny perinucleolar oocytes appeared,agaln

intercysticallyorintracystically,inthegonad

of20-23mmyoung. Theseoocytes,however,

were unable to grow further under

overwhelming and unfavorable testicular

circumstances,finallyendingindegeneration.

Thesefactssuggestthattheoccurrenceof

many stem cells orgerm cellsremalnlng
undifferentiatedhadbeenabletoresistand

patientlyenduretheinhibitoryactionofthe

androgen.

Asforthereversalofsexdifferentiation,the

firstsignofthereversalseenthusfarhasonly

beenintheappearanceofseveralclumpsof

aciniinthegonad ofandrogenized female

larvaewitha9-10mmbodylength,whichwere

usuallycomposedofonelargegonialcellanda

tightlyencloslngthinlayerofthesomaticcells.

Thus,thetransitionstagefrom femalestem

cellsorgerm cellstomalegonialcellsis

consideredtocorrespondexactlytothetimeof

acinousformationinthegeneticfemalegonad

undergolngSex-reversal. However,inwhat
cellularlevelisthereversalfrom thefemale

directiontothemaleoneaccomplishedby

male-inducing(androtermonic)action ofthe

androgen,whetherinthegerm cellorinthe

gonialcell?Thispointremainstoberesolved.

Ontheotherhand,thecriticalperiodforthe

reversalofsexdifferentiationinthegenetic

femalesbythisandrogen,beyondwhichthe

reversalbecomesimpossible,isconfirmedtobe

ataboutthe9mmstage(Hishida,1975). This

closecoincidence,betweentheinitialstageof

acinous formation and the criticalstage,

strongly supports the assumption that

androtermonic action of the androgen is

effective only during a limited period of

embryogenesis,inwhichthesex-determining

genesarebelievedtobeinanactivestate.

Therehas,thusfar,beenfew descriptions

concerning the degeneration processes of

oocytesinLLilefemalegonadundersex-reversal
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byandrogen.Ithasbeenrevealedfrompresent

observationsthatthedegenerationbeginswith

theoccurrenceofvariousnecroticchangesin

both thenucleoplasm and ooplasm ofthe

oocyteswhichweredoomedtodegenerationby

thedeleteriousactionoftheandrogen,and
terminatesintheformationofthedebriswith

complicatedstructuresshowlnglargewhorlsor

myelin-likefiguresinside.

Thedegenetationprocessesofoocytesis

conceivedtosubmitsolelytotheirautolytic

degradationatfirststageand,lateron,to

phagocytosisbycystepithelial(Sertoli)cells.

Folliculecellsbecomegreatlythickenedatthis

stage, but have no participation in the

phagocytosisofdegeneratingoocytesメ)erse.

However,theydidhavearoleandwereoften

observedtoengulfthedegradeddebrisand

fragmentsofoocytesintotheirinner､vacuoles.

Withregardtothedegenerationofmale

germinalelements,cystepithelial(Sertoli)cells

playedagreatpartinphagocytosisofresidual

spermatidecytoplasm debrisanddeadcells

duringspermiogenesis,excludingthem from

thecell,assuggestedbyGresiketal.(1973)in

youngofthemedaka.

In thegenetic femalegonad undersex-

reversal,follicle(granulosa)cellsalsotookan

activepartinphagocytosisandtheexclusionof

spermfragmentsandtheirdebris.
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