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1.1 XERPWENE HAOMARIAMNET
HMEXBENH#IT ARBE S EHHERBE. £
Bio-Rad Mini-Protean [l 88 3% {¥ ; H 4 HITACHI CF-
ISR B X VR B0 Hl; EE2 B9 8 % E Sigma 2 A, 8
R LY (HRP)IRICH EH & IgC TR EL
7] ,DMSO X E =4 trd.

1.2 8BBXE® EE2(%MT DMSO)IRE 3 1k
J& :5ng/L,20ng/L, 100ng/L, X§ B8 4 {X fin A DMSO( £
WHE <0.01%), RRELLESLBEBAPHT,
TRBABILMA 30 BER #, B E 20—22C, X
BELL 14h:10n, B Id ER BB RER , DR A
FISET-R, 5% 5d.10d.15d /5, B VL EURE, W & <
BAEMEKANEKE, T -80CKMEHHE,

1.3 BE&E5% TFTEHESIKRBFMAInLKRY
RIBEBREL R rh i (PBS,pH 7.5), IKIA T A (&
o BERBT 10,000r/min FB.L> 15min, JE F
WO, OERLNRMAEBES VIC WS BT
- 80CUKEHR KR,

1.4 BREQRMYBKMA SDS-PAGE B3k % H
Liang 2 9757 55157100, e 45 e 70 43 15 JBX 6490 9% BE 4 51 %
4% 7% FREYHBS, T 100VIEEAETH

EEME : FEHEB N B4R BYT H (KZCX2-414) ; B & B R 32 % £ (30170174, 30123004) ¥ By
EREM B W(1979—), B K, B B L BR My KESERY
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1.5 RART HRDSABAMMEHANSKERERSS
MR — /YRR IS BB SN ORXRERE
REWMRIERE L. FAHMAB(E 3%BSA i PBS)
$+ P4 40min; A TPBS( & 0.05% Tween-20 () PBS) ¥t ¥ 4
Wo IASE Vig i & 77 R 11 4k (TPBS 4 B 100 15 ) 8
# 40min, TPBS BE ¥k 4 K. B MA RS T LY 8
(HRP) #RiE A £ 5L %R IgG(TPBS W & 100 f5) B &
40min, TPBS ¥tk 4 K. SRZINKEY DAB B,

1.6 Wi SDS-PAGE kA BHMAE,ER
¥ (25mmol/L Tris pH8.3,192mmol/L H & # ,20%
)P HRERTNEARAS BRI MRATEER
F(EE 100V, 1h), B¥EBE, BRTEXBEAR
BOBR,UREBEBANE. BUtG, AR
FACHHEH. RAEHEXBIR v NE TR
Hitk (TPBS R 500 £ ) 1 ,30°C T 2 8 4% 30 40min,
TPBSYM )G, HEHE B 2 HRP IRiCH EM R 1gC

(TPBS # & 200 f&) 4,30C F & 18 #& 5/ 40min, &
EmMFHEMKY DAB BERBEE, EXKEILR
ML, FFEHRBRRE
1.7 BREAREBONE HE Vg iR
B, A8 vig WELIKIES —Hitk, HBAMMK
BESEBRM Vigin R PBS BB BR LR T
¥W,LL100pL/ AL I N D) 96 FLE R P, 4CEE T
®. K HR® 3%BSA 8 PBS L 350pL/fL &M ,4C
WEIIH. A TPBS ¥eHUS LAEFL 100uLl BT A c-Vig
Hik,32CBE Lh, TPBS ¥E4R /5 b1 A HRP 473089
FHR gG.32CHFE th, BEMARYEG,32C
¥ H 20min [ LAE L SOuL A 2mol/L MK LK
B, /5 FBR{TE 490nm bW E TR E,
2 4R
2.1 EE2X#&K . CEARGFENED
ARBIRP BANRILRAERTAR,
ER2RBMBAMMHAANRIAHANERKESR
BEEW(E,

21 EE2NNSAHRAMMEKGOER

Tab.1 Effects of waterbome EE2 on growth of

brafish and rare mi

"MW Hof

Rare minnow Zebrafish
B e [\ (day) EE2 ¥ ¥ #& (mm) R E (mg) K (mm) P8 (mg)
Exposure time Concentrations Body length Body weight Body length Body weight
5 Control 17.7£2.1 61.7+21.3 25.0+2.6 135.6 +48.4
Sng/L 17.3+2.4 55.6+22.8 25.3+1.9 133.6£26.6
20ng/L 18.6+3.9 83.0+46.8 25.3+£2.6 140.1 £ 39.5
100ng/L 17.6+1.6 62.1+£17.9 25.3+3.6 156.8 £ 67.2
10 Control 20.4x1.1 93.6+19.2 23.123.1 103.1£33.2
Sng/L 18.3+1.3 72.9+13.8 23.6+1.9 104.4+24.2
20ng/L 18.1+2.7 76.0+27.9 25.9:+3.0 159.4+61.8
100ng/L 17.0£1.9 68.3+22.3 27.9+2.0 199.0+41.2
15 Control 20.8+2.9 94.5+32.0 27.1+£3.0 153.0+ 58.0
Sng/L 19.3+2.1 79.6+25.4 27.3+3.5 174.3+75.9
20ng/L 21.7+1.5 115.2+21.1 274223 174.6 £ 43.3
100ng/L 20.5+2.2 99.7+30.3 25.7:1.0 150.3 £ 31.4

2.2 RkRN.EDE Vg NERNBERRHKT
Vg B—MERED, BHCMRIRE, 8 Vig
ETRER T LR B SR 8RR A ) Vg,
DR ERERDRAE Vg EREHEATHRR
SRR A A P Vig ", A S K R A Vig
HERRAGRMED &EENL Vig

SDS-PAGE &R (H 1) RHAR G & Vig &Y
7 140kDa # 170kDa, iX 5 Henrik % ) 45 K —
HB R R R (E 2) R Vig B9 HT IR 1A
PHEDaMAaSI RPN Vg, EASHDAEA
EHMHMERLS S . Westem blotting 5 5 (& 2)
FEE R 98 Vig F PR IR B 140kDa 1 170kDa
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MED,XEERY AR Vig HHETLIFRR
PO AKAE Vigo

1 B F0 W 7 S SDS e ik 3
| D AN MOREA 3 KARMESD 4 BHNNER
Fig.1 SDS-PAGE pattem of zebrafish and rare minnow
1.female zebrafish;2. male zebrafish;

3.female rare minnow ;4. male rare minnow

B2 BETh A SOREEDE 0 4 3E
a FHEKETE R o Vig LRSI R RHIMN R R REESN T
Bbs 1. EDEMEME(1:100);2. B 54 M#(1:300)
Fig.2 Western bloiting and dot western blotting of zebrafish.
Fig.a,the ammow indicating the sub-units of Vtg that c- Vtg antibody an recognize.
Fig.b, 1. male zebrafish(1:100) ;2. female zebrafish(1:300)

2.3 ER2NHMEANBENMOSKANRRES

RNES

BI3IANROGAPIRME Vig RIANE Siths,
MEPTTURBHE S ASAMRRH L MEA vig
RS S MK E BITFMAMNE. B4 EE2 W&
DaMRAMMNaARNREEARNIES, At
AUEH EFMEXKETHER Y TBEAESH
A kI IR R B 5 R A4 B T RA 100ng/L
ER2TLIBEAESFRDAKN Vig 894 &, 20ng/L
EE2 7£ 10d E RN A A BEHF,5ng/L EE2 R
ISdEBENEBERS,
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Fig.3 Binding curve obtained with the following antigens: ll , serial dilu-

tion of common carp Vig; @ , serial dilution of whole hody homogenate from

mature female zebrafish; O , serial dilution of whole body homogenate from
mature male zebrafish
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Fig.4  Vig concentrations in zebrafish and rare minnow exposed to EE2
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P& 5 8 ( Brachydanio rerio ) . % #% ( Oryzias latipes)
FPE 3k 85 ( Pimephales promelas ) 3 B bR 2 % 4 fEH R
M EFSRRI REE 90 F R Y% s
ERHXRBRA, EIREE MR Ed B
BRARAOES BAMERAH—FM/ P HER 6
K, X AREAN KD HERBAR, T B XHEE GRE
WEEBEARNF 1—35C) , RS FERME R
PR, ARG R, M EG T A R4ESR, &Nl
SRMEEKD ig TR ERRTEHRFESR
YRS A AR EE2 16 MR,

/NRIEIS, TR M ERE, R e R AR A AL
MREEWEHFRERE, B Vig /M ERHAE
LAT. ESb—MR I Vig 9% 35 R BT ik X — 26
NP AL#T Ve ROMEY A A%



516 X & A&

)

¥ # 29 %

MR RZEEBNESATFURIE, TRET
SDSHKEE THIAMKRAMMBAKANKE
BENSFR(EL),HA c-Vig W ERESKHTT
REENE,ER(E2) B8, D&M A MEP LR
THRRMBEAHEKES, E5 SDS-PAGE Bk &
MEFH—B MEEANOMEFPRE LI SEX
TRBEAT c-Vg BB RIFSANPEEL
JRo Boh B3 Fal LUE 5D M &R Bl
LM Vig PREEM G S #2278 AF 1948 Bl 4, Zhong
SHERPMRT HE Vig FL& R T A SM 50 %
BEORMARNE LREREATRAM ig W E
RRERAAMBAMMANEDS S Vig SBHTRHEN
ATt ETFRDAEBBRR, AR EEBRES
KW, ERRERBR SINBAWMANED & F
BRBIR ZERBAMANMNYE MREERA
BRRMEERERT XURHT M EEH
AR, HLRFATHEMS A, TEELRER
BELES, TREHER,
MNE4TTURBAFEREN ER2 B EHER
A MR Vg B4 ;T R A 100ng/L EE2 A 1A
BERITIMIKA Vig B4, 20ng/L EE2 7E 10d
EBRENAHBEHES,Sng/L EE2 R 7E 15d G BUHE
NEBERS. XUAEAERURASIRER
AR, WA e T 1R — MR A ERANRA LY
BENEEARMEENERE, Vg HIEFERIAL
BABAREAMEBERBER. RO ARKEHEE
BURE BT (B B9 RS, Vig BO % 5 B 7 3 I ; ] Bt (8] 4 B
HIRBERIIN D, Vig B0 S B th 76 U8 ; 1 8
WMEINEAMERENEAMER, Vg HiEFED
FEIM N ;76 5d BURERS BV BE N, Vig B R B EE AT
;7 10d,15d BURERT, Sng/L 1 20ng/L X Vig 9
AERAXEXER,{B%E 100ng/L B, X Vig iR
RERTMAT  XIEAAK ig iBFEB—ERLL
JE ,EE2 W B INE A —E MM HER . HA K
£ 5d,10d, 15d LR B B 55 16K 0 28 5% R 9% BE O Sng/L.
(RE/N); TR D AL 5d BUREeT , B J6 VL5 50R WK B2
3% 100ng/L; 7E 10d JUKE B, 5t i W 2% B0 A %R B 0
20ng/L; % 15 REURERT , B IR EE B R ¥R Sng/ Lo
HERRTARAEREN ER2 MRS AMNKE
ISR Vg RS, GIRIT T REKRE
THERHUBEATRAMMOGENINRE
BEMER;MARH 100ng/L EE2 AU B EFEFH
D@k Vig B4R XU 0 A S0al 72 F 4 X
MRS AEN - HBRENERXLEY.
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COMPARATIVE VITELLOGENIC RESPONSES IN ZEBRAFISH( BRACHYDANIO RERIO)
AND RARE MINNOW ( GOBIOCYPRIS RARUS )EXPOSED TO 17a-ETHINYLESTRADIOL

LIAO Tao, XU Ying, ZHONG Xue-Ping, LIANG Yong and WANG Jian-Wei
( Institute of Hydrobiology , The Chinese Academy of Sciences ; State Key Laboratory
of Freshwater Ecology and Biotechnology , Wuhan 430072)

Abstract: In this study, the response of zebrafish and rare minnow to 17c-ethinylestradiol (EE2) was studied using vitellogenin
(Vig)as a biomarker. Juvenile rare minnow and zebrafish were exposed to waterborne EE2 at 5ng/L,20ng/L and 100ng/L EE2 in
laboratory aquaria. After the exposure of 5, 10, 15 days, the fish were sampled to measure Vtg in whole body homogenates
(WBH) . The results showed that Vig levels in juvenile rare minnow increased significantly at Sng/L,20ng/L and 100ng/L EE2
after 5 days exposure and reached a maximal level on the day 15th. Although Vtg concentration in juvenile zebrafish increased
significantly in 100 ng/L EE2 exposure group after 5 days, a significant increase of Vig in Sng/L, and 20ng/L treatment was just
found on the day 15th and on the day 10th respectively . These indicate that rare minnow is more sensitive than zebrafish in Vtg
induction to 17a-ethinylestradiol .

Zebrafish Vig was identified in this study. After being separated by SDS-PAGE, zebrafish Vtg produced two protein bands
with molecular weights of 140 kDa and 170kDa. Because the development of species-specific methods for its quantification has
been hampered due to problems such as the small blooed volume and the lack of sufficient pure antigen and specific antibodies, a
polyclonal antibody raised against carp Vig was used as first antibody to measure Vig in whole body homogenates of zebrafish and
rare minnow in this study. The results of western blotting showed that the carp Vg antibodies cross-reacted with zebrafish Vtg and
could be used to measure zebrafish Vig.

Key words: Rare minnow; Zebrafish; 17 a-ethinylestradiol ; Vitellogenin



