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ABSTRACT

Sex reversal in the guppy (Poecilia reticulata) was induced by testosterone undecanoate mixed
with artificial feed at 25, 50, 100, 200 mg/kg and without hormone (control). Duration of feeding was 10,
20 and 30 days respectively from the early hatched fish. Sex ratio, growth and survival were examined
after 90 days of culturing period. The reproductive system of 12 month-old sex-reversed males with
normal and short gonopodiums were also evaluated. Effect of canthaxanthin on color development of
Red platinum guppy fed with canthaxanthin mixed pellet feed at 0 (control), 50, 100 and 150 mg/kg for 30
days were iﬁvestigated. The color and carotenoid content of body and caudal fin was examined.

Percent male of all treatments were significantly higher than that of control (£<0.05). Non-
significant difference of male (87-100%) of fish groups fed with hormonal feed at 25 mg/g (30 days), 50
mg/g (20-30 days), 100 and 200 mg/g (10-30 days). Percentage of male with normal gonopodium and male
with normal gonopodium and large caudal fin were significantly decreased (P<(.05) when increasing of
hormone concentration in feed. Percent fish with short gonopodium and large or small caudal fin showed
significantly increased while the concentration of hormone and feeding period were increased. The
survival rate of all treatments (93.3-94.00%) was not significant difference (P>0.05).

Reproductive system of fish was also affected by the concentration of hormone and feeding
period. The concentration at 50 mg/kg and feeding for 10 days was the most suitable level for
maturity of sex reversal fish. However, body weight decreased (P<0.05) whereas increasing of hormone
concentration and feeding period.

Color of caudal fin changed from red to orange when fish fed on feed supplement with
canthaxanthin. The intensity of color on caudal fin increased (P<0.05) whereas increasing the level of -
canthaxanthin. The stronger color of caudal fin of fish fed on supplemented feed showed significantly
higher than that of control (P<0.05). The significant highest of carotenoid content (63.26 mg/kg) in caudal
fin was found in fish fed on 150 mg/kg canthaxanthin in fscd. The supplementation of canthaxanthin in

feed was not affect to growth and survival rate of experimental fishes.
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azndume1d (Sex reversal) Matimsndumeazadudioiloduuayaniziadeyinseiianiniui
o & ° { i 4 o Y ¢ ]
Niges e wazdaumailsinlfounlaansudaiiesnaroiiudlaunadediaruyseidaaziizylig
P o b o Jdao P Yt 1
meuonmiteufuawnadynalszns wazaunsonauiuiudaunedoduq 1donde  udmme
t 4 (] ]
Ummedomniufindume1d daumades himusandumaidmleuludauwedis (ezuniGoy,

2530)

3.2) fademely
o ° [ Y
myfmuamadanzgnmmuadiolns lulsums Taoees uumasziludnssqu lu
medazgnnszdudivens lnumaInaine T5u (Testosterone) daulumafisszgnnazdudiaees Tuu
& o P o o A ot o
tealnsu (Estrogen) Fuvzuaasdnymzuouns Taslimswauvesdumnznsesaly Taoialum
E b4
daulngjszun T imimavon)aniuszadefuvesyuduasdadifosgndioun  Taomadezdi
; - , 4
Heterogametic (XY) il gamete 2 ¥UA AeXuaz Y d au‘lummﬁm:zﬂu Homogametic (XX) a1}
~ a a g . A A ' & a '
gamete IWENBUAIALT UONTINUEIDIINY Homogametic (YY) ¥59150A0I1 Supermale aalndve 14l
a 1 a ‘3 9 ~ 2 o 8/
wulusssunaudoisszinaduldlumsnaaeswosannerin  deeutlumsulasmaniewenlag
a & dy 3 ) A o Vv a
msfadenmalns TuTsuwa wennniilunquilmiusriiaotnldnyuzveslas lulyuwanaeiy
un Tagludaunadazifiu Homogamatic (zZ) dawmsifivoziiiu Heterogamatic (WZ) daswyly
- = ) 3 1 L) { o
daunstiamiiiy  wulaitia (Oreochromis aureus), 1a130a8@ (Poeciliidae sphenop var
melanistica) tazd/arlungy flat fish (Judu Purdom, 1993)
A o o o o . . v a9
szyumsfuiufvoamrunguluanuuzmaen (dioecious) AIUYBIATUNY (anal fin)
'Y o [ 1 w o a o
Wwarniuedeazaolumsueuiug (gonopodium) Taviln@ezilidiauTasTulay 2 ya (diploid) ¥
o 1 (=]
$1uau 22 4 Tawaedl 1 gfluTas TuTauime (sex chromosome) Hszuumsalvguiwsiiiunuy Xy du
A P ' ' A - o A )
(gene) NinmwuTdwriseguuIns Tuley X uie Y Iaelimiuaaieonvasdnymsiniauentuns
2819FANY (differential gonochoristic fish) (Purdom, 1993) WioNarsariouuu s Tulauma wun
o v u’,’ = el [ . g o o o
dnvuzanguiilomeadsing lumsdonaziwad liviAu (Bmmens, 1970 $19Tae giiesar, 2538)
Uamsungseangniiiuda (ovoviviparous) Aagen lasuemsninlaiuas wigiamnmsnelufos
wililduemsnsaonzieniosn divasedovieth lndunseiloatudrveuszuieni
Wans
tmmungsiidnbazmauen (Dioecious) #IUYBINTUN (anal fin) Wannuduevazdin
o d . = o . . & o '
Tumswauiug (gonopodium) Taeusn@eziiswoulasTulay 2 ga (Diploid) FWUS I 44 1N
30 22 § Taoezd 1 ¢ dhulasTulsmwaniuguaisiaasesnludasasaie flwendunaed
Faen 1wy Jass 35 vine dnvaeasuang dnvazetizmg uazwgAnssuiuaasenn

& 4 a . ! W 1 H
(Purdom, 1993) FudleRaisarbunulas Tulsumeudmun anvuzaregiiuiiTemaalsingluwer



P Y 4 (Y FY v a  J
Souazwad Ty dieanvingumvg 2 Uszmsdieiu (Bmmens, 1970 81384 lugvivian, 2538)
t4

=1
U

“e

' 1 4 v
3.2.1) Buiinaugudnyazniunaiue1eguy Ins I Toumalamemile (Sex-linked gene)tlan
e . P g 2
wlunge uazilawwad (platyfish, Xiphophorus maculates) HszuumMIAUguUINAEiuUY XY ¥
. 2
tunfnmddwmiseguulas Tulyw X 3o Y uazfimsmoneadnymsdsde 1uH
a)  Guvulaslulany (Yinked gene) Enudnuuzigaaiunuiagduuulasluley Y
2 o ] 3 Y ¢ 3
Fadnwararsqtiu wlsing ludauwadviniy -
w)  Buuulnsluloy X (Clinked gene) Wudnuuziigaaiugulagiuuulng TuTeux
1 4
1 ] a a U v v w - '4
dulngziUfnsnvestugdonthunuivanyse dnfululamadiebundazuaadTnlng
. 3 ¥
(Phenotype) tipagluanwlalulelng (Homozygote) wimiu daulumadvistuanuaziuures
ueraet TuInd 1aviud _
a’ 'ﬂ a’ = ’ lé $
3.2.2) anyaeiitinavesdunenisuanseen lumalamanila (Sex-limited phenotype) BUN
ar I ] & o gy ¥ 1
auaudnvazevszdiutunusumensedhiuuulas ulsuwai 19 udnmsuaaseenszwyly
4 oo A o S e Y A ¢ 4 Y 1w
et lawsmilaviniu dlesnndnvuziiugsuiludesdises lnumalamaviiannszgu @u dnyme
b4
awvuddvealmvungunad  uatldeed uuniamalamaelsuadldluh  wuinlouws

AlofozuanIdp Mz aeUURIG AU Y

4) Alszianaasluu.

nguvessas uumiseandlu 2 szian launTnunTaInsthu (Gonadotropins) taz g0 Tuu

v o o . o Yar o =< o 1
MARGUTIADIDBAGDS IUU (Steroid hormone) 883 luwwd lasuanuauloimsdnyuiiuediang
Yy ¥ I
st zdu ngflddmsumsulaumemladdldun walasiou Tlsnamelsy uazuoulasiou
[
dludu (audou, 2527)
T ¥

4.1 ealasioy duges luuasssundnadwiunnialy dewvunnla uasdumedl|

vaneviiafid v 14un Estradiol, Estrone 11ag Estriol 1ay Estradiol vziidlszfiniamgsiiga lu
o ot o PO . 2 a = = a s P
Thgulimsdunsizieos luweaTasouiusnmsnd uazllsz@niamlumseengnigs laud
4 )
Diethyl stibestrol (DES), Dienestrol tiag Hexestrol UannIniidafimsnansaninlugivoudiatifoma
MIAIANHAGTIIA 1FU Ethinyl estradiol (EE) %30 Progunon C, Diethyl stibestrol (DES) uag| .
Promarin (Judu
: o 1 ' o i

4.2) IWsemaelsu afrannnnesilagiionvessalyd sn uazdsunannladluses Tuuiey

T4 o 1 b Yy v vt D, @ o o ¢ &
songnitiioadoizang dugnaszquatuealaseulitouuds Tuilgiulimsdunsizvees luy

é C\d ar - U

Tdsamelsu FenrssengniveadefvldsnaneTsulusssumdmn Sendr s

Tisaalasiou (Progestrogen substance) Fa'laun ﬂuﬁuﬁﬁlﬂﬂﬂi W0 15U 135U Dydrogesterone,




auﬁuﬁ'mmmﬁiﬁamaiiu, @Hﬁufﬂﬂd 19-Nor testosterone, mgﬁuﬁ'ﬂlm 17-Hydroxy progesterone
Hhudu
o 4 4 ] ar
4.3) uoulasion Wuses lununamonadwunindeuvuinla uaz Bilar cell Imsafialy

< 1 . '
31ili@ 15U Methyltestosterone taz 1u31iA1aa 191 Testosterone undecanoate

5) msudaunadm

°1uqmamﬂisnmsmmﬁyﬂq1]mvsTvaﬂmxfﬁygﬁwasﬂmmann msAeuialaunadan
unwﬁm'zﬂhﬂ‘lﬁ'ﬁf}mdmmﬁsygﬁamﬂ?}qﬁ’iyu uazﬂﬁw‘lﬁﬂmﬁé'ﬂﬂmm?musﬁﬂm%‘aﬁu #2061
1Y ﬂsﬂﬂmﬁamsﬁﬂﬁﬂauﬂmmé’athq1?1m%ssﬁaﬂ“lﬁﬂmLﬂ?fynﬁﬂm?aﬁuxﬁaqmn'lﬁ&’auﬁﬂ
wawu lumsadraazmsneliaasasunisquagniarivdou dwmsululaarsawnsly
aaﬂuuﬂhmﬂﬁﬂuullmmﬁ%zﬁdmﬁﬂﬁ’ﬂmﬂjﬂam“ﬁ?u sthaurulunsfivestarda damued
dandeuthéas wazlammeunge Sudu sod i lFdmsuuaunadunanameseudaos Tuy
1 17 Sadh witamaTaaTas Tsu ve 17 wé wamlaoen iiefesiidaiaduiodaiadio
aisunlasihumalamemii Taomwzauaudents (nsuszus, 2540)

~

> L] r 7] Q’ t
330135 19805 luulumsuauwalaniufiogdresunaiss Qsdng, 2540) 1dun

U

- 3 o 9 = o

51 msaa diingefoufiadhadudieuSnudundtgasundy niedhveios

TaoumadindmisduwihvemnswinnSemsiundwesasuios 1¥delianudnng
5.2) madluntuife Taenauses luudulammassea udadud 1 lunduiiodumas
1 =y o J y [ 1 v o
wiodatdostes IdSinnees Tuudeudrequiteliens Tiugaduida daulngldfudauna
Tng lwwarun
5.3) magquuseurhnhifisesluu dauluglétuses Tuudunsed dadulngjee1dsy
o o
g3 LuUNNA?
5.4) mswaslues HuitRazainiige lagldeed luunauduemisiddaifiuanse
Yo o & A dacda aad Yo & v a aal 1t oa
TdnuemsduSegiviesmshiidia - Faillarern1dsuees Tuulifsane Tunsdiinlar lidesfiu
213
6) msfinuudefusesiuu
o < v 1 . & [ o a
gof nudlumsiigdranvindon’l¥vie (endocrine glands) Fallogludainnuiln gof Tyl
Y Ao o ] Vo e s Y o ody 14 o o, A A Y
winhdiigrarsednaedaintinszgndunds uazdain lilinszgndunds Tasmmzegduneniy
psduiug asnSy@ula. msalfeuss msaenasiy MEWIWAIYEIMIT  MIAILRUMSYATL
t ar Oy z a’ Q’
younanlusume anearumsasuaussnnunsoaludasiniu GsAnd, 2540)
6.1) szianvesgeslu

ansaduunges Tuuaw Inssadamaniivessss Tuu'ld 3 wuudail (quun, 2541)



6.1.1) 1y Inanse lusiuses Ty polypeptides 1aun Adrenocorticotropic  hormone (ACTH) ,
Growth hormone (GH) , Prolactin (PRL) , Antidiuretic hormone (ADH) , oxytocin , insulin ﬁﬂué’u
6.1.2) 18iuge Fluy (amine hormone) TAun thyroxine , catecholamine , epinephrine Wudu

6.1.3) MAgseeagos I (steroid hormone) 18un walasny , Tlswmaslsy , malnmag

J . 1 J
T5u , cortisal nAuveszesluulnunlalnsily (gonadotropin) HAZNGUERT INUINANGUTADTOUA
807 Tuu (steroid hormone) TFumrwanlvimsfinmednn mawdwlnglddmsvmsulag
madarldus ealasiou Tusnamelsy wazueulanu (AIufow, 2527)

d o ad v 4 o 1 1 o =
) laﬁ'?ﬁﬂﬂu nhrlaaiqu@nuﬁﬁiNﬂﬂﬁﬂﬁi']\i"llu%'lﬂiqll“u ﬂﬂllﬂlnﬂ"lﬁ lagonsuriaig

'
aQ A o o

yilafidify AuR  Estradiol, Estone uaz Estiol lay Estradiol vzfidsz@nnmgaiign

(7]

= o o

i‘]ﬂgﬁunmsmmﬂwaa'ﬁnumﬁimmuﬁumﬂmsmﬁ nasidszAnimwlumseengnigaldun
Diethyl stibestrol (DES) , Dienestrol (a2 Hexestrol wenvnidaiinsranennluglveadiaidem
MIAIAIIMROFIA (FU Ethinyl estradiol (EE) #39 Progunon C , Diethyl stibestrol (DES) tiag
Premarin (Hudy

%) Tsoamelsu afrannnnesilogionvesssli sn uazaoummanle dusedTuui

A4 o ' 4 Y PR 3 o o PON:
%zaaﬂqmmammmwﬂuugﬂﬂixq}umamﬁimmu"l’mauum llu“n‘ﬂﬂ'ﬂuilﬂ'liﬁﬁlﬂﬁ‘l%ﬂﬂaiiﬂu

$ QJ ar o 1 I
TWsieamelsy  FeeongnindioiuTdsname Isulusssumndunn Ganﬂmﬂﬂmﬂﬂm'L’h
& 1 Y4 ] Qs

(Progestrogen substance) cm”lé’fuﬂauwumaﬂﬂmﬂmaisu 1¥Y Dydrogesterone , auwufﬂlmma
Tatmolsu , auﬁuﬁ'ﬂlaa 19 — Nor testosterone , auﬁuﬁ'ﬂm 17 — Hydroxy progesterone Hudu

o o 4o o 4 A > ; oyl

f) uaufmmu zﬂuaaﬂuu‘nfmmiwmlummumﬂmmammzvﬂumumn uazmﬂﬂ"l‘u

@ 1 H ) o Ao o oA a ’

fureuvuIn lnduneniludiuios uoulasnuiididy Ao malnamelsy (testosterone) (URUHI,

P=1 1 & a o 1 = P Y Tt oaw

2526) lawflgtliwudreqvesenlasou (quun, 2541) FeyRuiurassinoengnt lina lumiiy

(138, 2542) 'ldun

Testosterone undecanoate (Andriol) 40 iaan M/Lﬁﬂ
o

Fluoxymesterone (Halotestin) 5 Hpansundia
Methyltestosterone (Metesto) 25  Haansu/dia
Mesterolone (Provironum) 25 faansuniia
Testosterone enanthate 100-200  NadnTw/uadnns
Testosterone cypionate 100-200 fiadniw/ilanans

Testosterone propionate 100 adniuiianans




7) malamaslsy dwamluen _ \
o a : . ad g
go3 luumd laaieo 15y duma1luen  (Testosterone undecanoate) HFomansanin
oaA3ePa (Andriol) Hupamesnsaluiuveweulasnusssumd (walamaelsy) Fuilu
_gosTuumaee  malamas Tsuldsudsenulitldna  udmalamaelsy  swamluwenaunsa
3 ¥
musyTaomeszuitmies AaiuSelfsudszmuldna vuimen 1 undya Yszneudomalag
melsu summluen 40 Taansy asawlunsalowdnlinaunumalames Isulumehanlnd
S a o o o 1 o @ e | P o o A 14
ferfueSeazduiug 15u nendindume arzhigndumzyinges Tvuweulasiou anzidenld
aupauges luueeninties  uazmsdiuniiuilssnnanuindnivesmsadrusadeqd  Taoma
Tamaelsu SummTueninai lfiiuszfuveunalamaslsu  uazwmuveladluwatainldga
5’ o 1 a 0 Y a M A LY -
Ju go7 Tuulunguueulasnueniivai ldifamsfwounfouazvounar aamstudivelysau
o a a Aaaa 9/ o ! A da 4 ' as o
fiu'le Tofiu (PBI) nazmsnalfnsoumsndeudurilotuninuou Iasuiindu @1 9 ITINALIN
a a o :‘ [V n’: o s o as o
wuiull oqiaeas wasmInAweuhimuanay duiuSwnssziassTalumsly (usdnesim
1949, 2541)
[ b4
aywutveuna Inmas Isuidunrzidumnugiued esters 1az alkyllation lfgagudn
iy a & d’l’ d?’ A 9 4 s -} Vas Y A
grudsaniwin NgniusWurazuudiu diedhgimelasmstanseliiudsemu szaseiing
o { & a 1 i ]
hydrolyzed oyWuiiy ester 1fiilumaInanelsudaszaou uddgnnffoundasiusumelag
a o {o o :
auiluafoazidin lumsulasenwveuna Inmas Tsuriy (quun,2541)
Q‘ 1 G’:
nalnmseengniveunainmaslsy wse lalalasmaInamelsu dewradithvunodull
SnuuzsuRsIfanesssases luuduq Ao malnmas Isussunsinubeourad Wi llfududa
o ¢ . ) 4 v do o P
sumeluarag (cytoplasmic receptor) Famhnnnduiuuou lasnulaunnieg (androgen receptor) 1a
fuasdszaouiFadiou (androgen — receptor complex) udvududgiundoa lfududwmiame
¥ )
Tuitunfos  sawamsiismsiauvedlasnay  wazeulmionsiowe wawess  (RNA.
. ' [] b4
polymerase)  IWImsafsordiduennriaiviiuudrvud ud lhfu 13 ule Tanarady
= a a I'4 1 4 ° i
(cytoplasm) (Hunaliifanmsad1alsau manSanaulaveusad uazmsnlfeugilive lliwmidn
d = @ ar
mwzveasad (Usziasy, 2538) ma Inmae lsunie lalalasmalnamalsu sxdumiFulneslu
d ,. a . 2
¥aa (intracellular recepter) yosa ozl muees il hormone — recepter complex ezl
) Q(I Q‘
Huatod BBNGNBENTUNI specific hormone regulatory element 13 chromosome HavINUMI B39
2 4 o a " a 4
yoslUs@y uaz specific RNAs FufoheevnliifamsadednyuziSiume (virilization) 1Hadu

'

(qun, 2541)
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8) mIadamAasesdansiuy

nazmumm%’nwaﬁ’aq’% (spermatogenesis  URY spermiogcnesis)jﬂUf\”mmﬂ’t]gl:mtﬂaﬂﬁ
AIURUUDY  androgen fidfigyflo testosterone 1AT  11- ketotestosterone st lsfiamTuviums
NARUAZMAIEY androgen  ARatBINi IdFAsEn M nTaiug msSazMINaes
sperm 910 geminal cysts uazdellds sperm duct 13 ﬂﬁﬂﬂ‘li”ll‘%ﬂ (spermiation) @mﬁamﬁyuegiﬁu
progestogen 11a~n15mfia’n‘hmi1]éaﬂwaﬁatﬁ“luﬂmumauawwﬁv’«'mwﬁaui‘mzﬁuaéﬁnaa:ﬁnu
17 0, 20 [ - dihydroxy — 4 — pregnen — 3 — one (17 O 20 B - p) wiuldhiszAuves serum vo3
progestogen dudusznimstaeuinde uawmsmaau‘lmmamaaaquu AIUNAD
progestogen W71 "lnnwam‘lﬁmsmaau'lmﬂmwaaaq%qwu Sniwavesses luuiinuatesiy
mssyiusamilouingdimansdoudent pH vosoumadluviet1eqd testosterone w5 11 -
ketotestosterone (14807 INUAGUHANYDY androgen 1U teleost Feoeifeaes  arefilaifiua
AFENUAD pH YoWiIRgd wiemsndoulviveuradend uansiin1sly progestogen urtlauns
4 pH euawimimq&’ﬂudwmﬂﬁuiﬂmﬁmm 7.4 18 7.5-8.5 gudumsnsziwesses Tuufigaes
msnTgyiug 17 0L 20 B P *ir"nmums‘lmsawmﬂmwnm pH Turiotieg? sos luy progestogen
anilgnmsdunsievaulumadegiinnnininuseuq (Hofasaime (testicular tissue) Famrsaa
dureq 17 0 20 B - P fip 17 OL - hydroxyprogesterone (17 CL OH - P) Hangzii Taoou'land 20 B -
hydroxysteroiddehydrogenase (20 {3 -HSD) Tavsameliauannsalumsduns1ed androgen uaz
azwan 17 L OH - P umsvnanuewland 20 B -Hsp dhudosrfadmiumadedd msdunsied
17 L OH - P zﬁ&zéumﬂ‘lumaﬁ'aq’imﬂ 17 O OH - P fumsaszemnniitoibesans (Jobling,
1995)

= d' [y :;d 1 =) w d
9) msfauuRgITuzesumalnmaelsuiinaressuUTLUS
fiswauludan black porgy (deanthopagrus schlegeli) 81 13 Taefnmdeszduanudy
o ] as o o o o w o ar
Suupagos T estradiol - 17 (B, ) demswanweseTozfuiug nsadawadduiug uasszay
o i as { a a o
40 sex steroid Tuidon Taolformiswawees Tuu E, fiseduamududui 0.25, 1.0, 4.0 iadniuae
a o ' ' v Ay Yo o A w Y 9
alansy uaznguadugu wuh lungduitldsuemsweuees luu B, iszduanumuiun 025 taz
1.0 fiadnfudenTansy A1 gonadosomatic index QUATINGUAIUAY uaznguii Idsuses luuszdy
Aty 40 fadnfudenlaniuetiiiomdymaendd uazwuinduitldsusosTuu E, szdy
Yy 9 a a ot a o
At 025 uaz 1.0 faanfudenlandy duszduanududud uasdrbanmmsadhuyad
v 4
973 (spermatogenesis) 80nll Avziuinu  uaztSinasvesmaderilnlanligeiu  uaz
o o 9 s 4’!‘ A Y A o o 9/ = u“;’dyd? 1os
goslyu E, Hannsanszdumsiannvesiiedooinsfuiugmaguazmeils  fisuyuegny

sedunnduduves E,, plasma 11 — ketotestosterone (Chang et al., 1995) 15UIAEINT W10
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v a 4o as c:ld' Vo o P o 3
(Lau et al, 1997) wun lutlaaiia@edanuiin 1a5uemisnaueos L testosterone NTzAUAUIDL
91 0.5 , 4.0 Tadnsuson lansuy uaznguaiugy wuhissauanududun 4.0 iadnsuaef Tansy T
1 . . 1 Ay Yo o s y ¥ aQa a o 1 A o L=
f11 gonadosomatic index qammqw"lﬂsuaaﬂuusxﬂummwwuu.0.5 iaansunon lanTusdnll
» ¥
Wodngnadd uaznguii Idsuees luuszduanududu 0.5 uay 4.0 ladnsudefTansums 2
Y v b 4 [ 4 v
siuszdananszquludihminvesdume uazmsilaeoradeqd uaniuFermugedu  aui
1la1 catfish (Heteropneustos fossilis) , guppy (Poecilia reticulata) TTLRER Y hypophysectomized fAiims
1 4 ¥
pAUAwINYBILAeRd uazdume Tauavi AT 17,20 B - dihydroxy — 4 — pregnen — 3 — one gadiu
luwa1eru1994 Atlantic salmon (Salmo salar L.)
' Y Yo o -]
tnenunludatlva Anguilla anguilla 11A5ug03 1uY testosterone UszauwaduSalums
o a v & N o Fe 1 | =] 0. q Y a
WAIIIM 3195 YVOIWUT (sexual muturation) Taeses Iuuillinane gonadotropin HavetHeNI IYiIAA
msiaNMs yueurad fuRug lugniaiszes eye size (Boetius 1Az Larsen, 1991 819109 Rankin
3
uag Jensen, 1993) uazees lwuriadvifuiidalinalutlarlva Angulla japonica tweniiodadao nda
‘ﬂ'lﬂi?’i’mﬁ’li wfmaaﬁuu testosterone QY androstenedione ﬁwav‘h‘lﬁ’fh gonadosomatic index (GSI)
a ¥ & a
(Wugaliu (Lin el al, 1991 ab 8131A0 Rankin Az Jensen, 1993) &4 IavtlnAudltlauwagaes Tuu
a ¥ ¥ s a a & w o
testosterone Huninlunsnszqumsadiuradogdlasass Wuanusdidawnludaifinszgadu
naalagna Tl (Burzawa — Gerard (182 Dumas ~ Vidal, 1991 9191A8 Rankin 1az Jensen, 1993)
swaulunisAnynavetses luu 1-dehydrotestosterone acetate 1§02 1700- ethynyltestosterone
' A a P a Y Yo o @t ° o
deszuvdiuiug lurlanila Tilpia auera N1AFvoIMIHANEDS THuANE1 TAeinsasiegdume
E4 » ¥
wulmaszsauanududuvesses luu dnvazsumziinousnuasaielulivandenniidesde
v s o o 44 v . o
2IMTETTUA 1IURsITUlud MMz veaNBesd w9 T HENEDS U 1700 methyltestosterone 11
o @ ¢ [y o e Y (] $ 4 o
gau 15 uaz 30 Tulasafudsomis 1 nfu fldmedudie dadafifssdivermsnauges luu
170(- methyltestosterone uszav 60 lulasnfudeerms 1 afu wihldiveneiusenuieanin
uAzgerminal epithelium (owaaely  ud linudnyausidlusumsuassaly. (ovotestis) Tuila:
1NAa9UaY (Guerrero, 1975)
[ . » ¥
Tulamwazlawwaveu wud distar185uses Tnuwadrsemeadies Tuszoznaiidy
[] ] ¥ 9
duly wieludlSmuieuiuliuds sefinaldmsufoumadlaunatuliauysal Tvdumsuas
ar 1 s o o ] . é 4 L] 4 4
$al4ialsng lueSonsfuiugifioaiu Soadn n¥me (hermaphrodite) Fudiorivlasnasumaiiens
a 1 c’: a { a " W [ o 1 <
oo IvauSnaidiugely dSume uaziiiuniiu (sterile) Johnstone e al., 1978) aehs 15fiany
' o 1 oad o o v
71 lutlatr medaka Fojuiidonio01M1sHaNEDT 1N methyltestosterone TUTEAY 12 TU. ABBIN1S
105y zdanald germ cell iifouday (degenerate) Tilodeauysal uadungiionaatoialinsy

(Yamamoto, 1958)
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10) msteseuAnla

mswsadnTa growth) WunamanmsiivdadiuvesTsiu usnquazessisenouduq

. a :’ o dy A 4 Y v O’I‘ dy & {1
Tusume  flumsisvnauaziiminveadiedeiitiulassaevess umenasanailedodiu
A @ ] o v v Ao 1 a a @ 1 & -
duquazeivizangliladsnasetianlinanemssyaula vina dad uazesnlizneumani
t 4

yoas 1y ledenanglasil (sziasy, 2538)

10.1) WHENSTY

= 1

b
dulsznouMIRugns sy (gene) Tdninadovinasumedaimiowugnssuiildsuinan
voulvesdadies daimeriadiafuiiuszlinnuuandeluvuiavessne
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d

13.1 MSUUININANYYBIMISHivREA
v ] P d 1 ¥ ' 1 .3‘ 1 Y b d'
mstalmnanyvesmn Isfiuesdaunsautiesn iy 2 nqulng Tastuedfiuszaumsdumui

A Yo o

' g aa 3 2 & ¢ a d
agum Tsfiueoad lillguautdamsdumui Safulusen Tsiiu Fauflumslelasnisveunsgns

u

.
o A Y a Ayw
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AMBAWUINAIT cantliaxanthin FUATIZH LALUINNT astaxanthin dipalmitate Tumsildifadly
} 4 k4 4
fiodmanuandieil aunseedmelddenisganumunsa lumsdesalsiiuesd &lwidlodm
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b4
Aesdwomiswavamealdslan o, 25, 5,.7.5, uaz 10 %Awdwu wun darmaung
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