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Tuwanauzasany39gann (Plectropgmus maculdtus)
Production of Polyclonal Antibody Specific to Plasma Vitellogenin of

Blue-spotted grouper, Plectropomus maclilatus.
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mamﬁiﬂﬂmaamﬂﬂmaﬂma“wﬂmLLa oS EwnA3aLDs-300 uazdansiesaulamalaniuuiandd
SDS-PAGE wuinfiumtinluianafiu 102 uaz 94 kDa AINA0IL 2 INNIATINEDLANININNILDDILWE LARUDALBURDDA
Ananlfamatia. Double immunodiffusion WUINEINTOVNUANTINNUWANENITIURING 'ﬁwmﬂﬂmmuwlmummm
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WANRNNTEIUAINETIFAR WA LLE&”LNE]ﬁﬂH’WI@EII“ﬁmﬂuﬂ Western blot WUTTIWAlaauaaLauALfAf IFa N1 Tvinfize
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ﬂ‘ULLQ‘UI‘Ll‘ﬁfﬂu‘VILLE]ﬂlﬂ%ﬂl’)L“lﬂﬂIﬂL’@uuU‘i’ﬂ‘ﬂ% mmﬂimaﬂamu 94 75. 70. 68 LAy 50 kDa ®NANAL

mae : ndlaausausufived Lamalaiu danzieyah

*Corresponding author. E-mail : phochit@buu.ac.th

42



Polycional antibody (PAb) specific to vitellogenin (VTG). was obtaineddrom mice immunized with VTG isolated
from plasma of blue-spotted grouper, Plectropomus maculatus, which was induced by Enjeot;on of 17 B-estradiol before
purification with hydroxylapatite and sephacryl S-300 column. After pérforming with SDS-PAGE, VTG was identified at
the molecular weight of 102 and 94 kDa respectively. The'specificity of PAbﬂto VTG determined by double kmmunodiffusion

snowed that PAb reacted with the plasma of 17 [3-estradiol-injected female and purified VTG. However. the cross-
reaction of PAb to the plasma of intact females and the plasma from males was not observed. When using western blot
techniques. the PAb was identified the purify VTG at molecular weight of 94, 75, 70, 68 and 50 kDa: respectively. This

PAb could be useful in immunological techniques for determination of vitellogenin content of blue-spotted grouper.

Keyword : blue-spotted grouper. Plectropomus maculatus. Polyclonal antibody, vitellogenin
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Tymalawatiu (Vitellogenin) thulysaunaniulauns
(Yolk) uazifuunasavisnsanuaznasuiNs [Facning
fimunmMaa9sasau (Embryo) lamalawduiiulysfiufiny
an:lugadmaisuaswoluisadlaffintsaeauldung
nssLaunsdoeslnalaetiuansamiioniisiAnguls
Fefinnanszusosasluueanslassaniaasfifidnsms
adnpruaeslauganan (Hennies et al, 2003) laesinludnmos
ﬂ’lﬁmﬁ]ﬂ"ﬂ’e’]\ﬂ‘ﬂ@’WI?.::LﬂL‘Wﬂ@LL@EL‘WﬁLﬁﬂﬂluﬁﬁﬂﬂ@wﬁfﬂﬁué’ﬁﬂﬁi
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YHIURY 'ﬁ'gmﬁ'\amimwaaummawﬁzﬁ'mma\mmz,mﬁ’uﬁ
ﬁauﬁ%ﬂﬂmﬁ@aaﬂmmﬁamzﬁuﬂ[ﬁymmﬂﬂ Iﬂﬁﬂ’ﬂﬂ\ﬂ’m
mﬂ%bmaiaLaﬁudiuLﬁaﬁLﬂuﬁmﬁmmﬂwﬁﬁimma:
ﬁﬁummi"ﬂmmaﬁlﬁ (Werawatgoompa et al, 1997) HRc
T Fud it satinwnstudaunianislasuransenuann

Asuaiusneg U lanemin arseenilupapiu. a1slnd-
lymanaslsandinlalasensuey (PAHs) S NTUsE Tadu fe
(Fernandes et al, 2008) & miumiTausnulunalaiaiiu
aansavldvianeds udisnilealdiustvuwsvatuio maie
Radioimmunoassay  (RIA) Rocket immunoelectrophoresis

LRZWIATA Enzyme immunoassay (EIA) 1 ELISA 1iudu

fefinugnuaaansnanssudsmadamaniidnlngjas
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AprtieefunsiyiitefussninsusufiaulasLauiUap

s ;o cz

5@ nuasetiiusisaudesduivaanansa lu
AMswanuaufuafswizasbimalaeiivaindains Seaai
Plectropomus maculatusBoiTutameiaiaegianfunuilne
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JWeUssondls LaufuadnldilunsnTaauanysniwe

rpauNiuf ANz S9gaisANuREAIN [UNTTANTITENIN
nsinzapeiug vasliduidiananssnua By lan

THinatafwni ansia Ly

qﬂmﬁmﬁ%mwaam

SR INAAD

Uane3egaiin P maculatus WALHY 37U 5 61
dviineanUsEuan 1.5-2.5 dlandy susmannIsdausi
MELENA @uﬁ%%’aLLazﬁmmﬂhzmmaEﬂﬁt JANENRERPAIAN

44

dhanaseiiueyununnis (5 x 3 x 1 wag) 1y
15 $u WasudmzannIu ridatandinaminsamduaims
fuay 15% vasumsing dansedulidaraivlinalamiuy
Frumaslau JA7-wdn eaniilaeaa Unnu 2 Jadni
sipvinvtingy 1 Alansn S 4 ﬂ%ﬂuﬂfg 3w flunan
12 %u ntuAuidoaUainndmien TaulHiduguiie
warldluvasafiiadouianiiunas 0.01% Phenylmethy-
Isulfonyl fluoride (PMSF) (Sigma) HULINNRIAN YA
finasy 12,000 souseuit Rl 4 avABRLIBYE

HUan 15 wn Lmﬂwmammmﬂmmazﬁmﬁuﬁﬁ -80 B9A
BRFUE INETENNTILAILH

¥uwad. (Swiss ‘mice) 81y © FUa¥ Faananiin
A INARBILAINA IVINBIRUNARR AR INNIAUATLTH
ﬂjﬁﬁ'ﬂn wmala wﬁu”[ﬁu%qwé

nsusnlunalaiuanwataui lna (daoautyia
AN

JwaaanUangssaaimldsuniansedusiesesluu
17181 eaenlneea winiurbdNllansandaazwilng
Laz ey TUAR I BENNaFIANATWINDS NiDY 6.8 ANNLTNTU
0204 way 12 a3 da9nslva 1 Dafansaauldl 1y
Wisnduas 1.5 AndanT Tasnsaanauussi 280 uiluiams
1% BsAHulUsAusnasg i lsfunyilsians
salaulilusiufiniunisvsdslddmfounosinainiwes
anudady 12 Tuand @eil 3) anussdulisWiAIaLa
300 LAsBEENEnSE UWiwes Wia 8.0 anadindu 0.02 luans
Sosannilusiulaenily fadaanduuasiinnae1Iniu 280
un e warduaua1lsinaldsfulaeisuiy BSA

(=Y =y k

1R IU AT 1 HRANTNADNANANT

£

nMsnsreFauANuIansraslalataiiudie SDS-
PAGE

Wuaufilausdaaeg tewn LUIRUIINWAIENITDY
Ua’m:%”ﬂg@ﬁ’ln'aumeé’ﬁmaﬁﬂmzé’u@imaaﬂuu LAY
TUSAUNNAR T AinuasaNiive 2 BiaNLenll 7.5% SDS-
PAGE A333289 Laesmmli (1970) fanusnedng 100 laa
Wnean ie ludanlisfusiud Coomassie brilliant blue R-250

(Sigma)



NSHARA WA laauaaLaufuDf

Wnlsfunen 3 Auenldaneeani laasondaszwilng
ANMNTNTIU 1 NAANTNFADNRAARNT NINENNY Complete
Freund's adjuvant Wams1d@w 1 : 1 dadswaNidnuso
¥99¥iB9TaIVLT1Y 4 62 faz 100 TulasAng $1udu 4 A
wazAsarineiy 2 davt Teensdalupsedl 2-4 svmaniu
Incomplete Freund’s adjuvant wagNdnasent 4 w1 FUa W
wztfiuifoandlasnisiarzifsaniaiiien duloadildu
AolFudom wdniandufinniga 5.000 saudeoundt Wunan
15 U LLﬂd%’%’uLﬁuﬁﬁqmmﬁ 20°C unIeziwn 4
N15ASIINDUAMNIUNIC VDI INE lAruBaLLuAUDA

N15ASIIABUAITINIWITAIUINAYUA Double
immunodiffusion

Wi (ezmlad) 12% fasaeluansazaeniaivines
A 005 Tuans Wes 82 aspungualad Aelviiiu
s ulviifunaunang nvuvsauoudiau Tdud wataan
ndanwedeilaldsunsdansefudpesslau warau

nuaideanszdudseaslau lanalawiuuiamsiuenls
INABANLTWIATALDE-300 ATWAIFNIIINURUWAE a9y
NQNIOLT UARTYIAN SIURRNASINAWVEALBURTINIINMY
uiazimndasnsmasou il Maamiod 4°C Wi 24 Falus

P R

vnlUfiand coomassie brilliant blue R-250 LAanUaURGSN
T AN seauaussiigauasladifnufiserda
fuwargananlanwaguazwarantanyaiwea dedlalé
fums@ansesusiuaniluunliluntmaasedaly

N19ASIINOUVAMNINUNIZAWINALA Dot blot

dnuaudtauriasies Laun WRITNIVEIURIUWAR
hmaiawﬁuw%qw% WA FHITEg RN UNIonANEaN T Hu
fapgpilut vuassunlulpsisaglaguniusutosas 1
Tulasans 3alwiMs 2701uU block 78 5% Blotto (5% Skim
milk {1 015 M PBS, 0.1% Triton X-100. 1% Thimerosol)
Jutnan 30 wit ududnlndlrausawsufuafinanles
Tapo s duanudinduseg fu 6 ssfuds 1 200
1:500,1:1.000.1:5000. 1:10.000 ez 1: 20.000 LN
Fuinan 3 F3lag §19678 0.5% blotto 3 ﬂ%ﬁﬁ ar 10 U
Pntuilunly Goat anti mouse 1gG-HRP (GAM-HRP)
(Jackson ImmunoResearch L aboratories, Inc.) AN N
11000 Wurar 3 $alaw §19678 PBS 3 A3e &z 10
il MEAeR lug1sazasduamIvlsznaufie 0.03%
Diaminobenzidine (DAB), 0.006% Hydrogen peroxide (HEOE)‘
0.05% Cobalt chioride (CoCl )[u PBS A5I9gWA

N1IATIIFNAVAMNIUNIEABINALA Western blot
msudnlysfuluwarauanzfsgafifie 75% SDS-
PAGE Lﬂﬁ'uLﬁmﬁ’uﬁﬁma‘éﬂaummu‘%qmﬁiﬁm‘hmaIawﬁu _
ntiiaad ldandelysiuasuululnsaglagiuuwsy
lawld Trangblot apparatus tnlulasiraglasiuuiusugsiy
5% Blotto tfutian 30 w1 udtinlulndlmausausufvuas
findnléideane 11,000 Tu 5% Blotto Wuan 3 Falas
nih i uTuewtuFsITUNIaizes Dot blot B
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Al lUsAunynufisenduweufved  leuIauiviou
wwiinluanazeslysiuiy Prestained standard molecular

weight markers (BioRad)
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FuNINTueIn 502 fadnsudofadansiiiu 2668 AaAniu
sodanans wazfioimaranandaineuuasnaedangs fu
feans NN AR lanTanFROC WG WUATTRLANENY
P9 lUsAuuonldanwarauvaossia AelUsiudiuen
MNAIEHIIINA AN anTERudpaaTluuIz Ui ATe .
Tusdwfinduin 2 fin Aefindl 2 wasdedi 3 (Wi 1)
Pntunlshuiad 3 fignpzasny1aInABaN lonTonds
Az Inan v [ dinduna i ura duieWIA3aLaa-300 3¢
wenlsfuld 1 Wa (nwi 2)
- ovlysfiuluwsaulainsSagaiifianriune s
Tasunlanivisaaspiiauuenlaeld SDS-PAGE WuaIa
wananespaunulysulunatanisssdainz3agafadign
nsedufpansluu 17 win- wansilessa (Mwil 3 Wi
3) Tavarduaulysfuinanndunianitlalésunanssfu
(WA 3 wof 2) wilysfiuanits 3 AeditAuannisuen
laprursani laasondaorwilniaswunoulisfuanas (5U
A3 w077 4-6) uasldsAuiaf 3 MUNIRIUABANTIIWIAS R
LD&-300 WO LUSAURANLNEN 2 Lmu%\iﬁfﬁwﬁh‘[maqmﬂu
102 WAy 94 kDa @INRIFU (0WT 3 uoafl 7) lasunu
Iﬂ’iﬁu‘ﬁLLﬂﬂ\Lﬁﬁﬁé’MﬁﬂINL@Qﬂiﬂﬁlﬁﬂx‘lﬁﬂl?jLﬂﬂIaLﬁJﬁu“ﬁWU
zuﬂmm:@mﬁﬂ“ﬁﬁ@guﬂ iU 1)1 Zoarces viviparous T
uvinlaanaveslunalawiiuiiu 137, 98. 75 uaz 71 kDa
(Korsagaard & Pedersen, 1998) WAz [UUan Rare minnow 7
ﬁﬂfmﬁ'ﬂimaqmﬂu 170 LA 147 kDa #xNaey (Liao et al,
2006)
B&-300 Uz lulualaduuiadiu
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A 3 SDS-PAGE raslusiiuluwanasnzaaans Saqait
iau (2) navaInnsdansziudlpanilau (3)
lusfufiuanldnwaraniassainsSaganiva
dansrdusivsasluulasldasdunilansonds
prwilnalaslisfiussgnozosnandialudafon
WaawaWines fip 6.8 finnududusiieg Ao
0.2 luas Lﬂuiﬂjﬁﬁﬁﬂ 71 @) 04 Tuans
lsAudel 2 (5) way 1.2 Tuars Wulisiude

7 3 (6) AN uarlysfunuenldnasainiy

VN IUADANILTWIAS AL E-300 BEaWNIT UWIWDS

_

HATS WDy 8.0 (7) wSpuney

ANNLDNTU 0.02

fulUsAuniasgau (1) :

wt

ANNITATIIROUAININNIZYDILNE LaauUsaLLaURLDR
Frenyiaila  Double immunodiffusion WU3NIWA laaLDa
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WBUALDANNAALAI YYD §NIS0VUGATEATUWA TN
maoﬂmnr%"oLWﬂLa‘iiUﬂé’i‘%‘ﬂﬂﬁﬂﬁ:ﬁuﬁ'}ﬂaaﬂuu\lﬁ (MWW 4

L
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naui 2) warlysiu (Lwalaadiy) Agniusgnslas

uABANlEWIATA 18300 16 (N il 4 vigudl 3) law

= a Sy o

Anduuwinzneudy ualihugaserfunatannaeedan
nyFagailweilenldlgsunisnsedudeanslau (nwil 4
wandl 1) uasnaTERNTesUaInE e we (nwil 4 viga
i 4) NRITL FeadwaaeiuM AN luUa) Sea bass
(Dicen- trarchus labrax L) (Mananods et al, 1994) azian
Sturgeon, Bester (Huso huso x Acipencer ruthenus)
(Hiramatsu et al. 2002) &un150LuAaLUIRENOURY
wmﬂmmawmﬂt%ﬁmmﬁaﬁlﬂlé’%’umﬁﬁﬂm:ﬁjuﬁw
a05luu 17 win-eaalaeeatiy Wisswanuafiviiwls
lumsdnmislianysalinadedslinunsaselimalaadu

Tuidaevin ¥ luaunsansaaauld
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N 4 Double immunodiffusion 204IWAlAAUDS
LAUALDRA (PAB)TUWILABLIMAlaLRiUTaIUaN
NENIAWT (HANATINAN) AUUBURIUTTLANT
(MaNTaL) lown waqwﬁ' 1 waaNaNUaINs Iy
yar e fiofildldsusnslau vaadl 2 wanaw
PosUan isunsdanssdudivaniluu vaui 3

: Tamalaaiiuiuenlé lasaadniiswinsalaa-300
LAz igudl 4 watanwesUansSegan e

CEINSUNITATINEEUAITNIUNNIEDEIIWA LARUDA
Laufveffsnaila Dot blot Wud1 IWdAlaalupauduRuad
ﬁwﬁﬁﬂlﬁﬁﬂ’ﬂmﬁ’]LW’]E{ﬂ'BI'}L‘VlQIQLﬁlﬁug\‘]‘[ﬂﬂﬂﬂﬂﬂ‘iﬂﬁﬂ
UifseuAndugadiimamivioudinuinldlunsdnm fa
lsiulunaswmwastaingSsgaRn ldTunisdanszdudae
A05Iu1 LAy lUsAuUNFIUADaNIEWIASR 1DE-300 NTAIN
dadiu 1 lulasndudefiadans waldiauiisenduldsiu
TuwmﬂmﬂnmﬂmLWﬂ@’LLaﬂﬂiﬁumnwmammaoﬂmﬁ
Lilasunsdanszduiipassluudeiiviniulysiumingu
uanmnéﬁwﬁiﬂauaaLLauﬁuaﬁﬁIﬁﬁoﬁﬁiﬂﬂma%ﬁauﬁwga
TasaansnideaissauaNdndulszane 1 : 20,000 f
Feax1soldnsialamalaatiuannuaufaunlf@ne L
(N7 5)

AIUNTTATIVANNINUNIZYBIINA LARL S ALDUALDA
soluvalaiiudomaidn Western blot WuIlwa laausa
wpufvaffndnldarnisanuiiserduuavlysiuain
wanaaavUaINE SeeaRni isumanseiulasnsdnaaslau
17 win-eanslesea lusfuied 3 Ausnlélasmnduil
lansandanzwnlng LL@ﬂ’Jmaﬂﬂwﬁuu%qw%l,ﬁmﬂmmuﬁﬁw
(N 8) Tesunulysfuiuanldanlusiuiei 3 uazlims
IﬂLﬁ)ﬁuu%ﬂm%ﬁLLHﬂIﬁIﬂHﬂBﬁNﬁLﬂW’]ﬂ%ﬂLE]ﬂ-SOO ORRY
ANBULARIEATITY (M WA 6 WD 6 UaY 7) uAlungdl

gavlamalaaily vignierwunnulsfiuiovan 5 wou @s
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Wit 5 Dot blot 7a9lwa laausaLaufuafswIzaalIma

Tawiu Tnslduaumaunianieg @un (1) warasn

PRIV UWAR (2) lunalawiiuuiavd (3) WANEN
gavtai i lFsumsdansedusioaatlau 17 wi-
ORAILADA WAL (4) WRNENITESURA LU
nsdanasdusnoeaslu Aflarmdndu 1 lulas
nSusiofiadans lasnsasvuilulasizaglad
asusugeay 1 lulesfing uazihludnlulng
TaauaaLaUAUsANInI Iz AUANNITNTUAI
fu 6 S¥duPa (A)1 : 200, (B) 1+ :7500. (C)
11,000, (D) 1 : 5,000, (E) 1 : 10,000 way (F)
1..20.000

wovlusfufifivhminlaanaiiu 94, 75, 70, 68 Uaz
50 kDa SNEIdU (Mwdl 6 woad 7) WewSouidisuiy
LouTysufuenlg@ng SDS-PAGE (nwil 3 wnafi 7) wui
couldsaudinugsfiiminluiananieiu fetloraaziila
vranlwalatafiuiinnisaarsdaled1adevinviinas
wiasuguly wirastuwaulysfuldng Awulliadnenéae
vatle Western blot Seunaziiundssusianslinalalatiu
3 o nsaavsulguavlusiiuauiaidnag Selusiaanuniau
vt wudilawalatatiugnisaogangsaladiaiduiu
(Silversand & Specker, 1993; Korsgaard & Pedersen. 1998
Hennies et al, 2003) Fadulunavhiilamalaeduuians
S EaglNANSLRTEYs HIHB1RILFBIANRNS (WU EDTA
aoluluiesil lumsseApaNiiie 2 #ialusEnInNens
ﬁﬂﬁu%qwgé"mLﬁaLﬁum'ﬁaﬂm'ﬁamﬂﬁwaﬂamfﬂawﬁu
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MW 6 Western blot 289 LARUDRLOUALDATII LWL
solomalalediu i (2) wanaszestaine 59ga
dpunsdanszfusoaadluuuar (3) waran
gastansSegaiimasnsdanssdudinaniluu

, (4) Tusfuied 1 (5) Tusfudied 2 (6) lusfutie
73 fusnlganesduiilansandaazwilng way

7) Tusfufnenldainmaduesdylsiaiawnsd

300 ¥uenFIEnsELElia (SDS - PAGE) LAY

© hlusfunaatihessguiululasiosglas il
Gudulnalaausanaufuef LU uIAsUN

lsfiuanasgiu (1)

halaauaauaufvaffinanldainnismaasils
ansunisaslinalaeiulasainisainn i lumailea
1932 uuNAANTU 13U Immunodiffusion LWaz Dot blot NS
asanlamalaidulunaranseslainesyadndlisy
msdansziulasnsdegaslaut7 wi-anilasaald iR
Towansanelulufimniadentu  uwazuauRuaaf LA
Tanwunissinufnsonduiuiuwaiauzesdaine3syan
aweandlad L ldunisnszdudipaasluuuazwaraniua
NE 39N UWAY FodpandadiunaniIsfne lula Rare
minnow (Gobicypris rarus) WwasUan Zebra fish (Danio rerio)
AnuintawmalatasiufinanldanwarauizasuaniwaLie
amﬁmﬁmﬁﬁ%a'ﬁi’nwwﬁuLLauﬁyaﬁﬁwﬁﬂlﬁTmm:ﬁ
TaigasafinufnSentuwatanvasUaweag (Liao et al.
2006) Lasifistsnuaufvednmaseuiulysiuied 3
duonldlauldeadulonsandasswiinduazlinalataiiy
u%qw%ﬁLLemléimnﬂaﬁuﬁmmﬂ%aLaﬂ—SOO WUINFINTIN

SutuuaullsauniansusAd i



WaNIINLIINNSANEIGI8mALla Dot blot 818750 4

PrE R 29

LOUAUDATILEDY Y 1 - 20000 w1 (unrslumalawadiv
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duanladinlylslun1snsadenssiiunnlunalaeiiu
ATV ILAAIET NI UNALALITNU  LRLANBIWAIUINISTD
Folindonsraaainanysaliwazaslarlasysziduain

sesivhimaladulunaranaasain: Segauwadioldsali

NARANSsSNUsZNA

[l — -

P0PAUANAUGITHULATWAILNUI T 8T DY
H.ATWI 9. 528D mﬁm‘iﬂﬁ’um‘}uﬂmﬂt%?‘ﬂﬂ’l LAY N1AIN
M3uaansd war Madwmaluladfinw aausinedans
W INENSBY T 2.1 v aU AR MINMAIEEIINGY
ANLINYATNHS wﬁmmﬁaﬂ%uﬂ%umﬂgm Ue 81UNRT
NINANVIUAT fidooanudilunisvieudse ,

DR300 1999 :

Fernandes, D., Zanuy. S., Bebianno, M.J. & Porte, C. (2008).
Chemical and ' biochemical tools to assess poliution
exposure in cultured fish. Envifonmental Pollution,
152, 138-140.

Henneis, M., Wiesmann, M., Allner, B. & Sauerwein, H.
(2003). Vitellogenin in carp (Cyprinus carpio) and
perch (Perca fluviatilis). Purification, characterization
and development of ‘an ELISA for detection of
estrogenic effects.. The Science of the Total
Environment, 309, 93-103.

Hiramatsu, N., Hiramatsu, K., Hirano, K. & Hara, A. (2002).
Vitellogenin-derived yolk proteins in a hybrid sturgeon,
bester (Huso huso x Acipencer ruthenus):
ldentification, characterization and course of
proteolysis during embryogenesis. Comparative
Biochemistry and Physiology, 131, 429-441,

Korsgaard, B. & Pedersen, K.L. (1998). Vitellogenin in Zoarces
viviparous. Purification quantification by ELISA and
induction by estradiol-17B and 4-nonylphenol.
Comparative Biochemistry and Physiology, 120, 159-
160.

vvvvv

-

Laemmli, UK. (1970). Cleavage of the structure proteins
.du[ring the Elssem.bly the head of T4. Nature, 227,
680-685. |

Liao, T., Jin, S., Yang, F. X, Hui, Y. & Xu, Y. (2006). An
enzyrhe-linked immunosorbent assay for rare minnow

" (Gobiocypris rarus) vitellogenin anc:la~ comparison of
vitellogenin response in rare minnow and zebra fish
(Danio rerio). Science of thelotal Environment, 364,
284-294. .

I;/Iaﬁanés, E.. Zanuy, S., Le, MCF.. Carrillo, M. & Nunez, J.
(1994). Sea bass (Dicentrarchus labrax L) viteliogenin:
Induction, purification-and partial characterization.
Comparative Biochemistry and Physiology, 107, 205-

216

Siversand, M. & Specker, T. L. (1993). Vitellogenin in tilapia
(Oreochronis massambicus).Induction of two form

by estradiol. quantificationin plasma "and
characterization in oocyte extract. Fish Physiology
and Biochemistry, 12,171-182.

Werawatgoompa, S., Piyatiratitivorakul, S., Nitithamyong, C..
Aranyakanonda, P., Moree, N., Vajanamarhutue, C.,
Ruangvejivorachai, & Menasveta, P. (1997). Plasma
vitellogenin and growing oocytes of grouper

* (Cephalopholia pachycentron). Journal of Marine

Biotechnology, 5. 137-141.

b

49



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

