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The sexual plasticity of ovary in two species of gonochoristic fish,_the .Nile (

tilapia Oreochromis niloticus and the goldlined spinefoot Siganus guttatus

It is well known that in gonochoristic fish, treatment witﬁ exogenous sex hormones cannot iﬁduce sex
reversal after gonadal sex differenvtiation because the gonads lose their bipotentiality. However, there
is insufﬁcient information regarding the sexual blasticity of the adult gonads, including issues such
as the origin of germ cells and Leydig cells during. early testicular differentiation in the developed
ovary.
At the beginning of this investigation, attentibn focused on the steroid producing cells (SPCs), as it is
genera]ly known that sex hormones are usually produced from SPCs and play important roles in the .
differentiation of germ and somatic cells. The origin and differentiation of SPCs and fol]iculogeﬁesis
during ovarian development of Nile tilapia were immunohistochemically and ultrastfucturaliy
examined. _ _ '
Because fadrozole, a icommonly used non-steroidal Al, is no longer available for ‘experimental
purposes, exemestane (EM), a Iiew-gene'x‘ation steroidal Al, was tested for studying sex differentiation
in Nile tilapia. The effectiveness of EM was examined and it was found that treatment of tilapia
juveniles with EM (1000pg/g diet) durihg critical period of sex differentiation leads to the
development of testes, apparently by a complete suppression of aromatase activity.
The success of EM treatment led me to conduct sexual plasticity experimen’ts»in two different age’
- groups of Nile tilaﬁia after ovarian differentiation, which are the main themes of the research. I
investigated the origin' and differentiation of SPCs aﬁd of Leydig cells, whicH are the site of androgen
production during early testicular differentiation in the differentiated ovary. Treatment of 70 and 150
‘dah female tilapia with EM after completion of ovarian differentiation showed a redirection.to
testicular differentiation that evenfually led to production of functional sex changed male from fémale
‘with immature and mature ovaries. This is the first report of functional induction from adult female
to functional male in gonochoristic fish. ‘
To reconfirm the preseﬁce of sexual plasticity in the ovafy of another gonochoristic fish, the goldlined -
spinefoot Siganus guttatus was used as a model. Two different age groups, i.e., 60 and 150 dah, of fish
were ?reated with EM 1000pg/g diet for long periods (8-9 months). Sex distribution in the two EM
e@eMental groups.was biased towar& the pi*esence of males and hermaphrodites. Sex distribution
and gonadal histology revealed that EM treatment brought about testicular differentiation in the
ovary after the completion of ovarian differentiation in S guttatus as a result of E2 depletion.

Therefore, sexual plasticity may actually be a more widespread feature than previously believed.
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The sexual plasticity of ovary in two species of gonochoristic fish, the
Nile tilapia Oreochromis niloticus and the goldlined spinefoot Siganus

N ZEOMHERERSFANT 4 T Y T Oreochromis niloticus & =<

EEEE (200 0FHUA)

Iftﬁfzéiﬁiﬂi@ﬁ%{tf&@éﬁéﬂ%li’fiﬂ‘]TEﬁéﬁéb\ EB%&iﬁ%'\iﬂﬁé'ﬁ:é &
RARTHDLBEAONTE L, FRARXR _BREOMERKROESELEOIREZH
T MEERALECOEREBEEFL. BTEI TSI L THRSEBREROBE~LSLERT

BEEN (ERTEHE) 2B L2 BB TRID CTREAL L,

(KE~#<)



EEEES ' ' ' '
ﬁ%TEE%&%#éLb®%%%E%&LT TE%%%WT%&T»%/FE@

BThdMERILVEVAEBRMBGSPO ORI - BEZOSDWTCHFAAVT A TETOHESYHA
WTRTFrA FREBEOHRFAAC LI LEMBLEENB L UBABEEZHNFIEL
VAR, TORE, SPCROERADMICH BRI BBBELI S - RET S L
JEHELPIC LT, IREORBICAEVSPCRBHEFHMICRVESL, BELLNGMHE
BAfice L CHRIEMBICRD2ZEEEZHLMILE, RIZ,. SN TBEZERTIED
CHEERALE Y DAREMETARAT O, FROT O v & — PHEANTHDI XA
'X?/(W)®ﬁﬁkkﬁéﬁﬁﬁkohfﬁﬂtoé%@T%7t7é%WT% ol
HirBEx0RBETROINEEELTHESLICR HEBER~NL, TORBR, 1, 2mg/g
ﬁE*—F'Cf@ﬁLté’coﬂﬂﬁkﬁﬂtﬁiﬁbfﬁkﬁé k%lﬁf’oﬁxkbto hall) Rl kinBEM.
. ABERBVLTLEANTCHERALECOEREMHF TS kfﬁﬁ%%%é?é &
BEEE L 7=,

ﬁfﬁv—»r71:7@5@%?&70!3@5!%#%%%&1505@ﬁk%ﬂﬁm@ﬂﬁ%@ﬁé’]‘!i@t&&m
-8, AMERNICRET 52 L CHNE, TORKR, BB TOB DIFETIIEMZ L, B |

EHEBICRET I ETHREFICEREARSSETAIL2HLMNILE, —F, B
%1508 OIIETIX, EM33 5 AEBMICHRE T2 L TRIUD TR ICHEEBS L
Uic, EMLEHMIIBEERLE L ONFREPHRBEESTELIIET T, #ES
/vat:—/liiéﬁubf&b\*k?b)%%in&\.ttoto DT EB, ﬁﬁ@lﬁk&ﬁﬂ‘/v%/wﬁﬁsﬁ@
TP E R ICHEESILE D EDT I LEHALMILE, ZOZ b, FESLED
EAEZRRACDE > THERALHETR2ENBE L EAEMBERDZZ L 2EHL
oo MILBTOBDKRBMINEOERBBIIIPEDOEFHBMA L OB FHBMIC T TEL HER
FTRZEERELMCLE, —F., BILEISOBORAEROIPE 1T, BESILL2HHE
T3b00, HEROHBEIZ, BFOMERCHTIBERLAEBAL THo, TDTZ &
b, NEORECMBPIIITEMOESEER L ERMBIZINEROR LB FICE
DESHHLTWIN, RBICHEVEEBORFDEEDHICOLLHFTHZ L5 H
Abdic L, BEEBTFORRLEVAROE TH SSPCIERSLEIEHLTE L
LHLMIC L, EMC XV SFE DL B I ~EGER L -EHERER 2 HOETHEZT L
EBMEIRBLEMOFREBTZILEZHEHLE, RSB IRB W THEENRE
ANEFEST A LEPHRDZ L EFHBHECBLTIRUDTEHEAL &,

IDEIRMUESIBONBEOENTEERMOBERFADIIRICB VN THE
ROLNEDPIEOVWTEFEEOMERERRATHIAIvT A ITE2HAVWTHE, BiL&e6o] .
BIXUI0E DR SILEOBIKICEME 3-8 AMEKRBE L, TOER, 602D
MEBLEECHE, EFRFER2<EOI T, MEKEBEEZDLTHICIFFHEIRD
NERRKRERERBBETCEDONIMERETH 7=, I50BLDAEETITDLT,
WIEEZRHRSHRRONDIVDODOEZ IFINENPORBEANLER L L B I 5 HE
FEANRHBELE, BYDODFEERIEBRHNEBEDLDNAIBOREE bz, 2O D,
TwT A IDOIPRICEVWTHT 4T ERAKRICIHEDERICBNTHHENTEESL
.ﬁB\%%m%k%&ﬁﬂ%f&é:&%%%#ﬂbtoﬁﬁ%%@%%ﬂﬁ%%ﬂ@
HEEORMIB L EMBEAIEL ABEOABBIZIFEELTWAZ LE2EHALE,

UEDXS1E, BEEOHBERAAOSILEOHELBVWTHHENTEEEZESC t

ﬁ%TE%%ﬁoﬁﬂmkéﬁMﬁi&% KHEVWEEDRFiCOATEI L, BiZ
W%%% m&mAk%ﬁéﬁéﬁm%%%Lt;&mﬁi 1&Lr+ﬁkﬂ%é
nNa3y0T¢hs,

Lo, $ﬂ%&%ﬂﬁ#ﬂﬁ%kk%fﬁmfbb RESNEEABTITE
TOZEMBITICHET IO DL L, XNBRXOBEELAHKR LTS, £/, ER23E
BASHKFTDLIhEBAXRERBIIRELLOVEERSZIZBVT, BEEEZEMS
ERBIVCEESFO+S &ﬂ&&BUk%ﬁk%k%hﬂI%ﬁnﬂﬁiﬁ%&FV
TEHELLTHSEFERENZELTVWR I LB TEEOTERRIEEEES

S —HTRERRE (4] &Lk,






