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Summary. Th e di~lri hll l inn lit'CinRH in the brain of lhe
lcleusl Pygocenl'uS notstus ti;" demon-trarcd ...ith rbe
avidin hioun pcro~ ida'<' inununocytocherruca l mcibod
u,ing hi g h ly s pcvifiv untibod y Ilg..inxt syr uhe ric
n1ammalian G nR Il . 0 lllil1",1 huuumoreuc tion "as
uh lain..-d u~ing : 11 Bouin's tlu id fol' manon: 2 ) rel' caletl
incub.nion ...u h primary aruiver um; .' 1 thc use uf a
dete ruem in thc diluuon buffer: 4) lhe high ,en,ilh'ity uf
the a\ idi n-hilllin imm unope rox iduse me thcd with thc
cohalt inl ..- n~ i (kal i ll n of ,l - .l ' tlia m inn he-nz.idin e
le lrah) tln ...:hlur itle ; alld 5 1 the u.... u f prima ry anubcd y
wnh high spccihc ny. CinRH-immullureactive iGnR H· in
in ce u-, and ror :U.tlO' "' a ~ n h, ..rved in a ll main brain
leg i"n, . In Ihe fl llehrain. GnRH ·ir wa-, loca ted in a
ne,wol l nl..ntlin¡: (rllm rhe ca udul pun u( rbe olfactory
bulb In the tdellceph'l lllll, GnRH-l r fjl'res were also
obsc rv..d in lhe o pr¡c tec tum . ce tehellu m a nd

- h~p'~hal amu ~. T...o grc ups uf neuronat e..n eod«... "'e re:
ide nnfie d . Oue grou p "' a' IUI.·aloo in Ih,o uraero -vcau at
le1cn"'cl'haLv n cvrr"~pollding lo 10e- nude us olfucto
rcunahs. l he "-,',,ml ¡:w ul' "'a ' Iound in the n"trotlorsal
hypotbu1amuso ;.J " {j nll H·¡r materia l wa.~ tletccted in thc
piluil" ry !lland, lhu, eO[lhrmill¡:! Ih... re~uhs 01' pre\'iOlls
, lud ies " n brain (jnll ll -i r d i 'l r io ulion obtained ov
rmli, ú [llllIU II ,Mna Jy, is i ll this s pecíes . The-e re,ull~s
tl"'llHll1,ll';Il" a h igh d ,og lloc' uf , illlilar ily bel ,",' ....-n Ih..
(illll H 'YSI<' 111' nf P. no /a/us and ullo<'r te!t-n'l 'red ...,.

Key wo rds: lI ypulha lulIlus . Gnl<H lmm unorca..·livity,
ll rain l .... I<"I' lei . I n lmu , ~ ...'}'I,.... hcoIlJi slry, 1'"knc..-phalun

In t ro d ue t io n

Ln ,el:enl ye;,,' Iha.. has bI...,n J gw\\'ing imae,1 in
lh,.. di "rihUlin" ,, ( gon"tllllmphi n.rcLea,in¡: hOlnw nes
l\ollRH I in 111,' ¡"ain 01' 1..1......,;1 fi,h. Th.. mapping nI' lhi,

0I"X>0'v>I_ Jo' p,areMCt lleY'3' lola'Cl'l"". Ph.O A;>ana<fo4 7633.
Cer_ l~ I·1'. Veruue'e

vyvte m in l <'l el."l ~ o hu evee. h u ~ he.. n rectru-ted 10

lemperat..- ~pt.'.,:i..- \ trainbo trout. Salmo Q<i,rdner; GO<l~

and ~'urath al ~ ,gl u , 1<,177 : ca rp. Cyptnus carpe . :Su, ali
and Ko baya ,h io 14 1<,1 : Pan ..1 at.. 11J1 <,1 ; pla tyf"h ,
Xiphophorus maculatus' Schreibman el al" I<IN , l <,lll:!;
Mü n, e l al., l <.l ll l . I <.l K:!: Halper n-Sebold and
S ch e rcibman, 19 11 ,\ ; l h ree'~ l' i ne tl ~ l i d;le · had.: o

Gastorosteus aculeatus : IInrg el al.. L<.lK 2; gol tlfi ch,
Carassius auratus: Kah el al., l'JK'¡. l 'lll6 : SleJl.., aL.
L9::I4: ecr, Anguilla rostrata: ( jwl>er el al.. 1<.l1l11, ,o far
there ha"" be..n few reports ( G,,,,~ el a l.. 19115 1110 the
distributiou 01' Cl nR H in the hruin of tropu-al fi,he~ , In
sp ite of ' I....<· i,'~ \'a r ial¡" II' , ;1 ¡:"I1"f;,1 paucm of GnR H
immunoreac tiv tty can 1", re"'Ll~ nilctl , 1\0" <'I'er, more
srudies on teleostv frnm ditfc rem raxonomic !' fOUP,
wculd ne nel.·e~ ' a r y beforc a mHr,.. comprehensib!c
pictu re G Ul he comple tcd.

In pt<,'i"u~ '1 11<111,". "sin g ratii uilllu ,u ll"a"ay. w e
hah' ,h,m n ,he.- rn:"" II('" u l' \onRI1 in bruin extract-, uf
Pygocentrus nota/us ( j,'m iLe el al., 1% "'; ~"' r"' ;¡n n el
a t.. 19lNI. Th i, fi s h is a ' e a ' u na l brccder wtde ly
dic trlbu ted in Ih e rs and laguu lI' oí rhe Venez uelan
I'I;lin.' . Under nalU ral cnndi l i"n,. il .,hu"s a paucm ,,1'
go nadat lUa lu ralUln ' larting a fe... monthv he forc rhe
hcgi nn ing u f Ihe ra iny ,e .,o[l. lh us lh e ma ~ illla l

l!unad",..malÍl" 1ll¡J..- , is achie\' etl d uring t .... d I)' .;ea'tUl
l GI' ntilc . 198 3 ; Cáeercs·Dinmar, 19119 ). 1'h is
I"t"pr.>t1 u.:l Í\'e l;)dc hehu'iour pan..-m Í\ , haroo by many
' p':e ie' u ( 11'1,- ("har",,'idae r"mily uf gre"l in le rc.~1 in
aquac'ulture,

M,lIl~' inlesli¡!a li u ns ha " !;' \lsed a Oli ho d ies
a¡:ain'l malllmali'll1 ( ¡unatlolrup hlll hnrm"n..- - relca~in¡!

h"Il""nc (mGn R lIl ltl dc mo ns lr.u i lS pre senee in
111.- I'Ira in 01' , <,,'era l Ic k us t ~ I'..-cie' (1',,1' re" ie" , see
I' eler, l·)ll .~ : J)ell1, li. 1" 1'\4 . \O"'" lol al. . 19¡¡5¡. Ln lhe
pr""'::1I1 'lutly, us in¡: 311 imnlunupe ru \ itla..... Il1 Clflt>d. "'c
pr<l\" ide a lum<, eumplcl'" a' ''-''01<'OI 01' the analOmical
tlisl ri l'l ul ion uf (inR II immunm..acl ivi lY lG n RH-ir )
pcr ikarya ,111.1 n..·" ,.. fihre, in lh<o hrain and pituita!)' of
P. notatus,



f

GnRH immunoreactivity in rereosr brain

Material s and melhods

E:.penmenla/ imim<Jls

Adu lt ma1c aod temale P notatus IM.¡nd"n l lcngth 2:
1:; cmj .... '·re ,'" lk"I<'J Inun la!!..lIn, and pum" tl f tbe
Ouanco nvcr and jh t ri butarice (iu'lri... . ;\n<l '\ 1" ' '<'
Slal'-' ! Jn<l (r:.m'p" ned 111 acrated tankv In Ihe lnh..mtory,
T hc _" ..ma l- wcrc vuptu rcd J I rhc en d u f tnc l1 r)' , ,' ;"'1Il.
",... hid , cu in,;idc, wirh hiph g:onad' ''' '''Mlic i ll dc ~ "ml lh,'
merca-.•: ,,( ( inRIl in mos t hrain rcgíons (G"'lllile e l ul..
1')Só l, Thl' ''' \ uf the fis h wa, dClc'rrniocJ h \' I'¡' l,,,l
inspecuon " l lh<.- ~onJd, . .

¡mn1Ul>ocyt~mtSlry

Sen'ral rr,,(,-..;"I, " e re tried Olll tu achic .... 1I1"1I; ri,,1
prcserv mon ,)f C,IlRtI -ir. Thc pWl11cul l,'i\cn be1" ........a'
th.. Onl' f" und lO givc a n opr imal lj"uc pre .....n· alio l1 .
Cllll1llV 411.11i i¡,·' and prc-crvation of antigcmcuy, Eleven
h ra l" . wcrc hwd ill s41ur" le d picric acid aqucouv
soluuon al1 '! 10') panuormuldchydc (J: 1 ) for :'i h" urs
( l¡ x.~lI"n ..... uh ,1', puraformaldchydc cithcr b)' pcrfuvion
(4 1'11 ,.. lis ) o r im l11crs iu u (J h rai l1 ' ) g;JVC s Ll h" l' l illla l
rc , ,,h s ) Afkr Iixation . thc hr.Jin, ..... ith rhc l' iIUil;u ic ,
allad lCll wcrc crnbcodcd in puraffin. arld "'l.'litlncd "11 a
nurronuuc ;'1 IHIl Ill. T hc vccuons wcrc cHl lt:clcd un
ru l .\ · I. , I ~· s ¡ n e - c"a lt:J ' lid<,s, d<' _l'a rafrin i' e d lIl ll""
e h"I' !!"s o f \ ) lcn<, aml rehyd ra tcd in Phn sl,halc HuUcr
Sa l,"" lP BS I 0. 1 \ 1. r H 7 .:; . l mm u" u s la in in¡! "'as
pelk..- n'lCd al r""11I tc mpcratu rc usmi! a m' ..... ificd avidtn
hi<l1' 1I illl l1luOt'1ICrus i,l.l'>C IC~· hll i<lUt.· (T"p i" el al.. ]'JKll l.

Th.. sc,·lio" s ",crc in<'uhalcd fu r JO min in nor ma l
~U;1I ,,-' ru m ( ' (j I¡ I : ~ O ) . then incu llatcd fu r .\ h ", it1l
T;,hh'l " "l i (jn RU lau li"' .....)' 1'..,5-5 \.;ind ly IH"l l\' i<l cd hy L.
JCrl llc s. Oh i" Stal" Unive r<il y. US "\ 1 rai" ' l1 a~" i ns l

,}n th" t ic m(i n RIl ( k nn"s a nd Slu mpL I ~ ln l ami
dilu red 1::'i(KItI in PBS rontairune O.l ~v Tritnn X· IOO.
"t1Ij hod~ "' as rcr 1a.:cd hnUII) j (j ;¡ el <11. l'll\ 'l. Allt' l ;¡
5 min nnsc in I'US. lo.: -c cuon-, were incubated In, I h
in h i<llin y la h' d donkc y-a nt t-r abbit I ~ {j I IU) AR.
,\mcrsha m, U, K. • diturcd ]: 10(1 in P IIS (final
concemratíoo. ~I) Il!lfml). F.. llowing a:'i nun rin, c in
PBS . ,he sCl.li"rh e-ere incubatcd for ] 0 min ;n uvidin
hioti n comptcx I¡\ li r·) ( Vcl.·lor Luhoratone-o dihucd
1:100 in PRS und nn sed t"Uf:'i mil) in PHS. 'Ihc scction,
Ihcn wcrc Irea(,' <I for 10 unn with a solution l.'Jllltainin!!
'JO 1l:'s1 o f h ~' d r0 !Cc u l'l'ro Jl.i d<'..' ..l' "d ianli n"h,·n¡i<!illc
tetrahvdrochlonde (B AH. S i!1 ma. lI .S .e\ .• al a filia l
concentrauon " f 1..1/1 mM aOO 0,&4 m.\ 1 c,*'a ll ,'hl"r it!c
in PtlS. "r ;¡lleffi<ll'v..:l) -'· " rHj n"- ~ e lh~ karh.a¡"l1t' !fina1
conce mrauon u.xx m\l l <I i"ol" cd in ...n ",M , . ....
dllTle l h~ Uurm"m ilie in n¡ M acetato hulkr I,H <; 2. Thl.O
secnons wcrc lh"wu}!hly rinsed In t.. p "' .. Ie r. .
coc ntcrvraincd ", ith l."n,in " 11 !\k \ ~r' s hacmu...xvl¡n. ;¡nd
mountcd in nr.x or ¡;Iyce rin-f! d álin. .

l hc 'flCl'itkil}' of the imlllunmJai ning ICl"h niquc u-cd
was rcsrcd by i' ll.'ll lla l i n~ rhc ",",ctions in thc l' n:«· rKe .. f
de cre asillf! ,·"n,·c nn ¡¡ (io ns of me pr i",,, r}' anu-crum.
which le" ,1 1I"<I 11\ a gr ...Iual acercase "lid aU cvcntua l
<I isapl", armu ' ,, 1 thc vtuiuing. Uthcr control e~llCr i lllcm'

<" ~I,i -t cd 0 1 ] ll' rc· ull" 'fplio n 0 1' Gn RH an lis..rum wuh
<ynl h'·l l<." n,fin R H rtü !Ig/ ml) Ior 2-t bou rv ~ I -l "C:
:; ) UTn" ' ''lfl ul s ' n~ lc ~I C p in In.: immunucylt~,: hl.' l1li\'a l

pn ....eJ"lc ; Jllq,I"~'c nlC I11 01' tnc primary unuwnnn hy
no rmal r.ll>Oi t 'C1l111l u r a 11< '" -1\'1:111,,<1 unuscrum.

Aesult s

Glmera/ observ<1rions

T he m aJ' " :lna l" l1l k a l fe a lu re, uf t he llra in " f
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