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Naso{soflsru 17 ruFtl lo6Fti']tnooadonlt[rUa{ r?,{fl a.]u o

Effects of 17 beta estradiol on sex reversal of ctimbing perch,

Anobos testudineus (Btoch, 1792)

tudy: rr-flaq| niriuyi friYourill4r uav nunn:ni mr1ru:rd1
ldttitittnt:l"nnt:ntr-tnlqr: nru;trnl ainr:tnun: lurivua'u:.ttfrgtrt:l:ni

[-TaiL -l-andO-t 07@holrra l.co1

ulrdqda

n',t"to"ou{0fi'fiit11rl:vasrirfiodnvrnr:u arrvlnriarurol#rilurnorfiu Inayonorula,:rrnr1arylo
druiBnr:2a!soiltL! 17 [ur]1 todn:r"Loooa (Ez) 'horr,rr:nrd:vdunrr:..rrdlriurirrfiu 6o 0,40,60 uray Bo

fraFnY sjoorvr: t fiIani:r rrrianr-laru oorq 3iu vdlo,nqlhiuorqu rflu:susrrar zt iu uaydrh-lrdorsio

lun:sdrtiu:suctrar 150 iu draorvr:rirringr.llr.l.-6u eo uJoirdud rvl'or.rrr oi16usir firfiu uayFird'ri
n':1:ra!!50jt n (gonadosomatic index, GSI) udlduqnnr:rnaolr,rl'jrrlnrvlofiLiilo oihu 40, 60 uas 80

frafinYrdoorr.rr: t ilanYr irtloirduoirunriurvirfiu 90.00a5.77, 85.00t7.64 lrau 96.30i3.70 uJoi16uoi

nrrdrd'r drq.rn'j^tonrln:.r 46.30,6.68 u.loir{usi oEirrif.d-6'rylr rrei6 (p<0.05) F^y:.rodldir.;oofluu ao. eo

ueu B0 IaFri:.aoorvri I nldnil .tjo 5 rtrnrnn.iu [:. rrsl'rsirrdlrv]r rai F (p>0.05) tlarrl i-Fit GSt 103Ua1y o

fildirooflru 40, 60 $ae B0 fiadni:Lrioorvrr t filanir: fidr cst rorrnnrfirryirnil 5.62xr.r4,4.3710.75 av

5.6611.99 t oit{ud nrrLeird'l dr air n'jrqo nrlqr, 13.56t.2.68 uJoirdusi otlrrfiriurirdrXvrrrafifr (p<0.05)

eirurir est to.t!1,'tfltitvjrfiu 0.15r0.01, a.23,t0.12 u6v 0.19r0.12 nJoi16uoi nrrrirdl drol'rnirqornrlq:t
0.98i0.13 uloit6uoi odrtfirTo;irn'qrr.rafifi (P<0.05) *Firir GSt ro*f,iu,rrrriu *as rnn rilu nrjr fi\6iu s 0;l ! 40,

60 ltav 80 fiafniusioorvr: t filanYu tlirrqnFirrriunrrafrfi (P>0.05) alnrJanriyoaoruanr'lrir#u'irarlr:old
^ ,!

8o:Ltru L2 vFl?'l [1r1! 4U 1.llarl:.]0'do tv^5 I eleni:- ur artnnlnTylo'lr.{rijurtrrl'o'ld $nvot:rdlfru'trisofl:-ru

fln!tnt30Y'tu001.1

n'rdrdry : nru:Lo nrrrrlerrrpt 17 rlrn roan:rtoooa

Abstract

The sex reversat of ctimbing perch, Ano bas testudineus (Bloch, 1792) was investigated, Fry were reard

by mixing feed that contained different concentratjon of 17 beta estradiol (Ez) as 0, 40, 60 and BO mg per 1

kg of powder feed fot 2I days and continually feed with 300/o protein artificial diet for 150 days to evatuate

percent of female and gonadosomatic index (GSl). Results indicated that E2 treatment groups reversed to

be female 90.00i5.77, 85.00r7,64 and 963At3.70 percent respectively and showed significantLy higher than

controL treatrnent (P<0.05) but within E2 treatment groups were no signiflcant djfferent (P>0.05). GSt of
fema[es in E2 treatment groups is equal to 5.62 x 1..14,4.31 I 0.75 and 5.66 ! 1.99 percent respectivety and

showed signlflcantty towerthan controI treatment (13.56t2.68) (P<0.05). GSI of males jn E, treatment groups

is equaI to 0.15i0.01, 0.23x0.12 and 0.1910.12 percent respectivety and showed significantly lower than

control treatment (0.9810.13) (P<0.05) but GSI of femates and males within E2 treatrnent groups were not
significant(y different (P>0.05). The result showed that can be used Ez at 40 mg for sex reversat of climbing
perch but shoutd begin treat hormone to as tarval stage.

Kelavords : Anobos testudineus, sex reversal, 17 beta estradiot
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uy111

lalv!o (climbing perch, Anobos testudlneus (Btoch, 1792)) rfll,r!alJr6nfiurjrdvru fil:crrrufiu
J,!,-

ut tnnnuouT.iuv.ltt4alu rua::o'1n61 '150!iun0!011415 tovalnua tu f .t[[Fi 6t! .roo u.t.i1,5oltu5?uti]1]itdnri d
,tc, , z )sirll oEirl'l:it'r:- he'JFqdi)1]h4r!fr[da^-uydr ro:rlstfridrutufraoel r: ltrrJ.! (2557) :^r.:tuiri. 2555

fiaanfin arrarLo#rr,lrn 12,100 siu 6orfluuarir s42.8 druurr loufi nr:ri, ltfldvilnnan 10.84 njoir6ls( urYnnor

20,86 ujojr6ud fildl a.3s.rJoirdud rir16 qrrr,r.ir g.lz,rJoir{uoi *a:6u 1o'n o.14 tUoit6Lsi laryuoa-o,iju
edu & "|arfi d'nunrna tfils<ru n t: rufrnt,n: nr: narotfr onr: dloo n r ilvldt toat linr rcrdui'ld"tud'n:rntuyurrr l. - ln , v 1 , , ! ,

ai tlav rii rlJ relu ter tua n']'r1[r']o a 0l]y' rnji!:?ua i Lo !0nn1nu a-!'t: ctua.! llas ij,1uut u L!?!!a" etr Idiqruuv
. 1ua q w;- .y, - tlllitra 1 to lJi6dFoa0rnL qrn5:rllj0.1?lL:tnnl,uLF!iI1JLMUL:.Jlt!a aot{-a ^ut3,to!o-ly,ltnu},1fitL

JJ,
tiarvlottJu arfiu,rrct6u.r.iru [ntir finruoovua!uaclile]-loruanr urodolrirl 1 ldd louvi':lftt:vovrrar
'lurr: rFar rlervro t.Jryl.r^tu 90 - tzo ir. o'n:-rr:rjnou 30 - 50 oi':sionr:'r,lor: dr do : nr:rurodlrnr;du61#a o

6'sr:rnr:rJaou'hi'riooar rJa ryrorflurJardfil,rdoriluo"rarr orrar:fildrdu udrrorq t . 2 r6ou olihiorvr:di
l-r:6ukiol'rni" qo rloil6ulilU:Fu luo'nr, 5 10 ujoirdudtollrYrr,rdnoir rfiooru z - : 16ol hlorvr:fifiirh6u
27-35 tloir6ugi 'tud'F:r :-s uloirdusitorirurindr (n:rrr r!6vnruv 2547; aiuei, 2550) laryuoiaramot*yru

riardrr4rlotrronr:uarr,ruodfirurolyr! orn{aua:rnrdrrirrruri.rrarorarord4urfior:rnrroa'uto,:!a1 !o
132.50 r'uroilnr i (qcrnF:.!riar. rlorre zu lur" 30 nc'un"ol 2558)

n15!!La.:t fi!4l'lfitdrjalnofir,t6o!arlnntiutfiurrnr16trrrrsu rdohi.irodonr:innr:nr:rdoI aonr:
q,:a-asJdq,!"

fl?tlvlub'ura.:F'u Luu a.e u 1 :Jn1:ra:rytnuluvrr tlaJLt:uuv,1a1Lunr:taUrUorai.":tt!F![ fl!n1[i!0ultr@1h1,,t5 0

" l, , vr ^ ^ s r d. -d!tl.rcLr.rLlJu0trL?r'ql:rainl0rtraul .rL allua?ri1L n1:[!ifUrr'!tn 0inlildEoil:.]t ril!4sfr[uu1vn-!n1i An

qnrJar'[u ir:rruurn (Pifener, 2001) 'lurirltar!arrrariu qiud tzsso) nrirrir rrn rfi u tvitur nlr,t qj rirr,lfn
ur.n'ir.reri.rr^rFqrora'rm"r:-rn"ir,r,vr{riofi,ruronrrr:urr.vi'{l r.crfidn:-rr:,airyrAulsrddn.j"rrn{s'
rJarvuotnnduirrvu rr arrion nriu.rullrnnr6ur nr:ularrrnr.Jar!i1d'rnnrfiuinr:dnurlularyarnr,tarutfior

orfird! nlrvflao.itoi Wang er ol., 2008 Anuldnrinli:onnro :vstBnrnnr:roiryrfruln nlr [Ud ultula i lywl

*avln:.:airrtoror"urrduniuij to.rrJar btuegilL sunfish (Lepomis mocrochirus) Inahjsofllu 17 !!nltodn:1
lnooa (Ez) d:vn"uusrnrirrriu 6o So, too, 150 ttav 200 ia6nilsiofilaniuoryr: rilu:vgvrrar 60 iu r!,ir
nr:naraoihu'luoryr:r n:vpil rir'h.fiJar btuegilt sunfish ulalrtlu rl n rfludtutd Hendry et ol., 2003 dflu.r

Han1:u a.i rr n a1 Atlantic haiibut ( Hrppogloss us hippoglossus f.) l or u1{a o 5I! ! 17o-methyt

dihyd.otestosterore (VDHT) dr":rurduriu Z:rnn 6o t .rav 5 ppn. *n:hioofl:-u t, d^rr:-rdlril tO ppn.

riJu:cuvr'rar q5 iu nr-irooflr:u MDn t arur:n"rJduu,flur n?ild st - 1oo , oir6!pi uavooflru ez uJduurflu

r flrfiulei 70 - 74 [ oi16rrri 1u?i?urornr:u arrnnldruro;u inrru rca!F]rru,i.,5lrl'.li6n',r,,riuu"n',,
nauorurr|ifiu dtio'nrr utjfi nr:yon ortor r:dnd tt6vnruv (2556) r,lu'jr nr: *lar rvrfi arulodroaoflr:l E, rira

,!-'rsn1:tt{lrual irotln?1urr:lrl/iro rooflru tso hln:nitsioFn: riju:vuvrrar q iu lirlfilary:]orflurnndu
98.5010.57 uJoir6ud drunr:nono{ro.! aflrA ua: nquqfiud (2550) 1"firi'rir'nr:uriqnlar*nvnarhorvr:
ure nrJa' lnari5nr:urjfu l:.,rr:anrnrorq 3 i1.l luoofl u E: ll:Lln:nilsiafiorr Ll! 3 ti?lrri rir'lriuarvlo
riiurvrnrfioloi qz.os ujoirdusi rvirr?u uqiiBnr:biorvr:ruaroofluu E2 60 iafrnilqioorrar: t filaniu urianrjar

orq 2 6'lorii !1u 21 iu uasnr:udanlarortl : iu llooiilu E: 3'h1n:nYlqio6o: urlr 3 rl,lhrir:lrir.r
nr:biarvr:naroofluu Ez 60 fiaFnilrioo'nr'ri 1 filaniu uriqnrJarorq z drior uru zr iu Qirrfr z i6 rirlfi
ld arurau,rntfiu 100 nloi[6!gi uavnr:lrnno.rr.ror'[rnB (zsst) rflliBnr:nausofluu'horur: uiufiu loa1d

ooihu Ez t50 iafiniu arauorifrrfiu'tfranlJarralo drjtlorq z-to iri na :unldrixorq e-ta 5u r.lauo,rlr.lt{.!

ruoi 1fid?.io1q 15-30 iu tray r.rauorr,lr:r:iorirrio;l ddrrarq za-ss r-u d.:ru'jr'lrirJarurorvrfirfiuv-
1oo rUoi,{uer ovtlu:ud'u'totooilr,ur.andr':orqro.t!arr-1dir-soil !a'lfir r ru Frn'ryoianrrudr,S llunr:*Uar,llr
Tnunuirnr:uorao.rdr.iruurldanUardri?io'ru 1 2 dr.Jorri uavi6nr:lriooflrudru nr: a:auorrar': rijui6nr:d ir u
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riotnum:n: d rhnr:vrnno.r o,4'ri'6rhiaoilrLu rrh::vn-rdtrjerrrn{n rn:rvaoShurunriofl:.rnrriourirrar
IqudruuqnrutdlriltoleaillrufirlernFi'xn'u q :vo'l drd o, qo, 60 [16u 80 fraanYrriaorl.:r: t fi]nnir rirlrr.ra'r
1!orur:rulttrianUarl4:.rooru 3 iu frluriqrtrlunror t#fiurflu:yuyr.:ar 21 i1r [ffy r6Jrdurriolun:c{{ rfl1r
5vuv[?41 150 {u druorrai:t:in;irtiq:lilTfr! 3o uJoirdld rfiobild{ora'irnr:riruurnr:rd"rLrlnryuorrs du
d:uqiotr.l

?5n15?{u

n15't.1.1r[9.tUfl '15M9]a0.i

?'tn $r.lun 1:r fl Fo.i $lJ-tJ{r:aul: ni (Completely randomized design, CRD) a"ru?L 4 tlonr:lroao.l rrrinv
tonl: oaa r i't1.rlu 3 t't fl.tu

rnnr:ynaorfi I llioryr:-nlrualaofl:tu E, 0 fraAni:rFioorr,n: 1 frlnnil
qnnr:unao.rfi 2 1#orur:nrr.rargoilu E, 40 fraAny rioorur: 1 fiIfffly:r
rlonr:lnaald 3'Lliorur:ru12a:.Loofl!! E, 60 fraAniurioo.lll.n 1 fiIani!
,lnnr:yoaorfi 4lfiorltr:zu.rr.ralao jh! E, Bo fraFniueioorlri 1 nlaniu

nr:re3t loryrr oaas (dnu alarn tJu .lri, zssq)

tniul stock solution Inuacnruaoil!u E, 0.5 frY! 'lu ioBarroanoao;i lir.lten 1,000 frnF6n: oyld
ar:avnrodflnrrrtrirdutorooi\uu 500 fraFni:LqioAn: rirhjdnnarriloryrtrurlnsldr]ardrzuardrav16uor
o'n:rriru z sio 1 nr $arunr:n6rnorfi:cq-uorrrrdujiuroiooihuFi't.rfi1r ornrilrirhjfi ra:Lluil'hiufrl *avr'l::r'l;i
qrlnrafr nr6rlflu6'iSuqnrvnf, 4 o.rorrcJardua fl nonruuy[ra..]fl .riyoao.r

prr:rsfi 1 nr:rmietrorurr-r.larsofluu Ez a..tn stock solution dinrrl rdlriurolaofllu soo fiaFny:Lrio6sr:
rjilrn: t.ooo iafan:

nrrrqBuu6'm,ifl nao.r ua gnr:1#oryr:lroa a.r

nr'n 16o nrio u:.ilr"uilfiflnr rar aul:ojnr n ioaldriorirri eo d'r uov *rilr-uii..irlx u 30 fix drrr*,lrvdl€rnr:
doaoihuflirn:rslin:v{lnrrrau:riruer d{doofltltl buseretin i:rfiiar:ra3rqnd (domperidone antagonist)
loulart fiua'unnioeofluu buserelln dnrrrrtdrriu t5 tuln:n:-:rsiouKrnrjnr]ar t f,ianYl irlfiu ar:railqmd

!
5 ladn5lgio a1 1 nlnnSu tuuusfrtl rnr#dosoflru buserelin vrrnrrrrdlliu s hin:nilsior-Lvr.r-nrjar t filnnil

- J --., - Z ., ! d i <S',txtnud-5tfr53Jqr: 5 !aer5Ln0!ar 1 altn5L v{. ^rrur,ecrtlnfitqooi[:.Ju.:vqu"fitl.i:16ar r,Frr_eautr,1
r.:arfiuiin'r:ror'h.rn:vr"rloriouufrr dn:r;iru'lunr:ru'rv iuij mfirfiuriou.rFrri rvirdu t qjo z F-r 14#rqrnfi ourj
aralfriiirxkiriuliouri#r {r oyr'o urir(urioo nrr n n:vri.r

vfrnnr'rl4d'rud,vr.rotuo'rrltc 3 i1.nrll.[e rrS qu 4:.ef cr 5j u]L 2.000 o-r arlu ofiruLdutjrqr tfr
nr:u n n o ldrir uroli lr.ifi utrjl rid:.l qnn ar fiiorvr r- n r 1o u1{ld un wna, 16 o nruar flio ryr rnr n: o.s sn s arnt#fi!
It'rrjo tflu:c uy t'tar z ir rdolfanilarrjYr-ld'rfiiorur:noaor hiufi : r5l'hiorur:annnrooilru rr lud:vd,u
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'l(AflA'r.:nu 

rUU5vu3tlal 21 ?1.J tnuluanuAlnll0 ty"t5au0 iuay 3 r]o 1?.ir?a.t 09.00 u. 12.00 u. [!a3 15.00 u.

1u1n z iu oqFrvno!![avr duurirtlrir qo r oir6uei

o^rrluqlUa.ffi, u'nl"d,6e r'-r.:luucinrqo.r"rivnao r qirt"ru to ri rlryrinrodu 3.0 nfu 'luuoiavrlo

n1rvflao.i riil fi8$un:slYqtulel 1.0x1.0x1.5 run: (nir.rxu1'2xen) rilu:cuvrrar tso {u liorur:riprrirril:rJ
v--l-J,

1 :6L 30 ,lai[iLd lorr hiFlo rur: lui:- iun:, 3 fio dxrrlal 09.00 u. 12.00 u. r.as 15.00 u. rfiodru^ o"m:reiru

mprron!aiuLo *avrird'rflnruarr;:nimn sr:roaouoruunirj'ruacnrrurflun:orrirlnaoo:vavnarnl:r0aon

nr:ril:ru:'rrrralnr:iln:r;r.irio4a
'yirnr:rFu:rr:udo4a d'lriohd
t. rrjoirduoitolr-lar !ot atfiuttact eti fl:rofio1rlyl6lnunanryrucnruuonso.ilnr loudrrnsra'n!fl.Jc$as

d !. , . ; e 4r d - !. -X !! cLtJul4sl']0'11tr 110lQt rx. fll,el{lLac'lF! iot 0rau!.rhrLufr d1u, fih !d'n!rul;ii d? Lr'l !5 ux Sotfrr4o.nyirirlfio

dtrrrjr (qtr6 Lravaqvnifiud, 2550)

z, ri'tfi nrrtlarr;:oirfl fi (douln.!!1nqr, fr uavnqvqri'uri, zsso)

{lrJar s n'': r.irrdon:roaoroiu'lrfruvr-uij uavU:vrfilriro-sfinrruall:nirra
Y-

CSI ([Loi[6LFr) = drviro iur udrrn"uiro.rrjar x t00

rirvrin sr-rrlar

ntruunnsit.lto.tulo{tduqirrFl ttnc rYltfior'r:Ja:-Ju:flimfi torurinvtnnr:yoao.lnndrriolatrjirn:ryr.i
u1{6fifi IoaitorrvdnlrrurJ:l:ru (,qNoVA) qrnfut iulrfiulrirro6utoluriayqnnl:ynao,ilnui6to.l Tukey's

Jd
test frturiual"r:.uior!'u 95 [ oiriuF] Inu'l{ll:un:ldrr€a: 5PS5 t'tai{u 11.5

anl:edu

lrjoirdupilyrndg

vdrduqonrrlroao,nrirlo^u:-olt""ro-^:vn nolffloiiuoofllt" E: fint rur,?itdu 40, 60 Ltau 80 fiaFniL
| -.sel001v'ti I fl[an: r.]r!0:r?Jl.Jn[T{11[uu a in?']Ua'rull0 luqon,t:]1oa 0.ivt[tJ l,ni!ao: Luu E2 ou,t.t!tudlrIqJv]1{6nel

(P<0.05) ucir!'jllaryrro'tuqonlirnad.:dlfifusoillu e, vrrn:rlrrildr 40, 60 ltau Bo iaFnfrrioorrar: 1

ilaniu IuJo5riuoir nr uh.j*flngirnnyrrrafi6 (p>0.05) filsnrr.tfr 2

01r1.!d 2 rr.Joi[6ue{rnndu ua:rirdtrinrrlff rr:aimnrolr]arulodfi ora 150 r'u

:vduto.raofluu (ia6nir)
Yt't:1}tIn0: P-vaLue

urjoirdudr nrfis (ujoiu6uqi) 46.3016.68" 90.00t5.77b 85,00t7.64b

rird'rfi n:rual1:nilna (nloi16ud)

$rodu 13.56x2.68b 5.62!1.1,4" 4.37]:0.75"

0.98,t0.13b 0.15r0.014 0.23t0.12^

96.30r3.70b o.oo2

5-66x1.99" 0,024

o.19+O.12" 0.002

t4tJ'lutvq Firradu t 5E mrldrufrro-nv:dpirrn'uluunr16urfru inrrriusrnrirrfruoorrfiriorirdryurlafr6 d:sdl
or',r.,rfl 01": 9S rloir6ud
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a1f,tuo?1rJdlv: r fl
u6'lduqornr:rnaowrujrrJarr,lrolurlodhjidiuooilrLu E: firirri'trinruauu:nirun alnilJe rulohlor

-h ". ^ !
nlrrflaoifrldftJ8ailr]r.r e, frnrrr:rdrldu 40, 60 lrav eo frainilriooryr: t fiIanfu otirlfiriuiird'rylnsaafi
(p<0.05) $rirlr.liT aruro'hrlon r:un a orfi'lfifl o oiluu Ez finrrlr{udu 40, 60 [!nr e0 fraFnYreioorur:
t filanir firiroltinrrrLarlr;:nirvlntrJuornqirrflunrra66 (p>o.os) d'lnr:r,rd z

qruy{ifr:vy'j1.cn1:lroaor ogtr:rix 28.810.06 orfilvardua unvnrrrlflun:orir.r oaturir.l 7.eto.04
i . ' - .",
r{0q turx iunnl0.ifr Frlul

ofi r.l:ru uavalJ ruanr:i6'o

n'r:roaonI aitvr6rJat4!oIfi u16goilrtu 17 r!el'] toanrrloooa (Ez) Inuyreao{uria.itt6{a1u!o
d':ui6nr',-aralooflru'[uo'tu'r:r.rrudan!aryr.]oo'rq 3 i! lra'slrnnr'[riunrql fi:vnnnrrluitdusirrfiu 6o o, +0,60

ruav 80 f,aFnilLdooruli 1 frlani! lilu:cuvnar zt iu uavrirhjrdurriolun:vriqflu:vurrrar 150 i1.l ri?uo1t4't:

tirrilgrfil:du lo uJoirdusi rfioflnrgrrrjoir6usi!a rv! o runlfiu ua v rirpirfiarruarl:njrlfi (Gonadosomatic

lndex, Gsl) r,ld.tFuqnnr:vnaoi !'jrlarvrL ofrtdfu o oilrll E: fiuioirduoiurfirfitoq:rr,l'jrr 85.0017.64 6,1
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too rloil6r.rd usifii?jsofluululirrrufiqrnirnr:vrnaoo.{rd ,irrn.:ro,aorro.llr:d'nd uavnsuv (2sso) rYr
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