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WE: WE &7 HE &R (Vig) H 4 4F, Al B Native-PAGE 3k & Vig 5 R & &
oo 6, 8 #: W Bt %, 9% B M (ELISA) Bk 2 1A 7 17p-8 8 (E,) . T £ M (NP) , 4 A %
(PCBs) \Cd** Zn*" J H B & 4y JF f B9 ¥k % % % )% . Native-PAGE % £ & 7~ ,10 pg/L 50
pg/LE, KRERFE 714 d HF FHEME 2ERAN SR T Vig, B, 3t E & By b 5% & 3w B A it
SR L, B K E AR T AR, T ELISA B3Il 2 20 £ 7 0.1.0.5.1.0 pg/L B, 7,14 d o
200,300 pg/L NP 14 d £ E & 4 /% 7 Vig, % 8% NP .CE* Zn>* 5 7 Bk & 1y E, B
A K KB R T — 4 W e MU NP 5 B, R LN SRR SR . TR T BRI

R BB B 1F R AL AR AR K AL

KW : Fa; Nl T EEAK(Vig); Native-PAGE #, ik

hES%EE: Q176; X 171.5

N 4 W T L % ( endocrine disrupting
chemicals, EDCs ) BE % 5 Wil A= ) 7K 1E 5 1 14 7
TRE , TR AE AR A BT N 2 i R 3 B 1 Ry
G T PR 25 38 o 5 1, T AR R & [ Y
AR, B EE T PRSI 7 ik (N 20 T4
R, BE RS IR MBS R 29 70 5D, B
TR A R TE AN Wb I, B AT E A A
RGPS A I AE AR 3 [R5 e A= 1 9 I 4
WAFR G101, R S AT 5 3K 2 35 e ) ) BK 5 A
BEPE, AT B S PRI BDIRAS , W A 25 XU DA S
AFLNE PR 25 5] 18 i)t S HA R S

L)L B M1 ( Tanichthys albonubes) B ¥ 75 1 )5
(Vtg) N EYIbREW R N 23 T i pF e E
ALl SR fE A Vig A S o
Pt R Vig B9 S alifb S % R O
AE WA 8 1 (Lv ) (9 24k 5 5 R o i 45y T
FEIRDESE ., L T 5 00 8 1 R ] 3% ELISA
RO T, a8 & AT A B SR AR 2T T
(DDTs ) 55 T MR iR Py Vig 1928 4k, ik B

WeFE HHA:2011-03-06 &[5 B #7:2011-04-20

XEARERD A

DDT %} J& fi H A M 38 & %% i 5 % ] Native-
PAGE HLIKBARGE G0 G B8 LR b e B
T3 BT T B A N A W TR R R £
WEPZR RN o TE 3K SEMF 5 A SE Al b, AR 52 30 326 X
M W2 (E,) T4 M (NP) £ 5k % (PCBs) |
Cd** il Zn®* 45 5 il ELAT A 19 0 5 R F 9 0
% %% Native-PAGE H1jk i Vig lgFe g
Fila) 4z ELISA @400 3 Rl R F-Begh Ak,
FTAR A I 5 %, F 98 AS [ 9k % 9 E, NP PCBs
Cd** Fi1 Zn®* 1 FHA ] Asf 8] , Xof J3 0 B 365 85 1 DA
75 PR s A P98 E, NP PCBs ,Cd*" | Zn** $%
AR A2 A K PR 5 55 A [ s [ 4
RN Vig iR, I 55— & PxT e s
PG BUE HL , R R X S AR H AR 77 3K, 7]
AFaE— 25 b 75 A RS #0019 8 8 1 Do AR s i P
DUPRSTHE S R 1Y S B ke, = S P v A 1
VAL 7 v , A o3 AT B A0 S PR PR H P 3 s T
Y1) 18 TN 5 R B AR i RTgE kL, ok
TRFRBETS Yo ) WP A TAE RIS %

BENE ) A BRI H (2000B030600006 ) 5 [ 52 BH4 37 #2351 H (2000BADB2B0401 —02)
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1 RPR i

1.1 FERKH

173-ME 1 (E, ) (Sigma 22 w]) , - H Wy (NP)
(Sigma A 7)), 2 & B¢ A ( PCBs, Aroclor 1248)
(Sigma 24H]) A (CACL, - 2.5 H,0) ()7 Mk
2R LK AR (ZnSO, - TH,0) ()7 Mk
BRI, N HETEE (Acr) (Promega 24 ] ) 55, BT 1t
RIS 3 al, R P B 1 RN O SRR A% A 1
ARSI F R
1.2 KA H

FE A FOE R ERCH

MR GRRE 50 mmol/L Tris-HCI
(pH 8.0) : Tris 0. 605 7 g,1 mol/L HCI 2.92 mL,
JFAMZEA 255 100 mL, & pH % 8.0, I A 2%
f{ Aprotinin 5% 1 mL,0. 1 mol/L AJ PMSF 1
mL 4 CI#-7,

WkAR KA A SIS
Jrike

ELISA XA #9des] S IABEE" k.
1.3 SLIg{ER

T FP AR R (JE S —(4#) DYCZ -30
) HL KA (JE Bt R —AL 48] DYY -7C #1) ,pH
i1 (HANNA pH211 %) , fifit5{¥ ( BioRed680 ) .
1.4 SEIEzHY

S FH R 038 R PR B BLAE A A, IR K
(2.940 £0.199) cm, {4 (0.240 £0.044) g,
W E TN T AR TS AL St 2T . W RS TR S g
KB NYIFE 2 ~4 JH, FFIE TN T 2% J5 X
SR , PRETE A5 Mg BRI | I 22 SO A A

VE Ry e de
1.5 XI&HG
i AAK RIS d A ERIK, KR

(23 £3) oC,pH 6.8 ~7.2 REEKTO6 mg/
L, B2 2.4 )5 (R

Gy X RS2 000 mL B
HEAT AN BEARAIA 1 500 mL SZI0 I, 4% WA
PERFE 6 B, SCHR LA A, B 4O, I
[ AR AR B, W K, W IR, 2 O
SRR, BB AR LR 1 k2,
1.6 ZHFE

R YR T TR S Y S a
GRS, MR R, BASIHS,

JA 1 mL 4 C #9438 2% vh i (50 mmol/L
Tris-HCI,pH 8. 0) , VK& 4514 N 2128, 51 KW 4
1,10 000 r/min &[> 20 min, FIERL 0.45 pm
AL UE AT U8 5 B A7 T - 80 C,

*1 B USYRBREHLE

Tab.1 Setup of the exposure concentrations of
single compounds

415 group
75 A R
blank control
PITR 5 70 %) MR 20

acetone control

SEFRURE exposure concentration

E, LB 41/ (ng/L) 0.1.0.5.1.,1.0.,10.0.50.0

NP 25540/ (ng/L) 50,100,150 ,200 ,300

PCBs 52821/ (pg/L)  25.50.75.100.300 600 .1 000 .1 500
Cd>* S236 41/ (mg/L)  0.556.1.112 2. 224

Zn** IR/ (mg/L) 2,037 5.4.075.8.150

TE B BLE 2 DFAT, B Sy 14 d, T4 7 KA
14 K73 SR

Notes: Two parallel experiments were set in each concentration
group. The total exprosure time was 14 d. Fishes were sampled in the
first 7 d and 14 d,respectively.

®2 REUEGHMREREARE
Tab.2 Setup of the exposure concentrations of
mixed compounds

283 group JEFEVRIE exposure concentration
25 FXHIRZH blank control -
YAFINTARZH acetone control -

NP(ug/L) +E,(pg/L)

50 +0.5,50 + 1,100 +0. 5,

SIS « 100 +1.0
NP(pg/L) +PCBs(pg/L) 100 +300 , 200 +300 ., 100 +600 .
SRR : 200 +600

Cd** (mg/L) +E, (pg/L) 0.556 +10, 2.224 +10 . 0.556 +
SIS ¢ 50 2.224 +50

Zn** (mg/L) +E, (ug/L) 2.0375+10,8.15+10, 2.037 5 +
SRR : 50 8.15 +50

Cd* (mg/L) +Zn** (mg/L) 0.556 +2.037 5, 1.112 +4.075
SIS : 2.224 +8.15

Cd®* (mg/L) +Zn®* (mg/L) 0.556 +2.037 5 +200 , 2.224 +
+NP(g/L) 52504 - 8.15 +200
Cd®* (mg/L) +Zn®* (mg/L) 0.556 +2.037 5 +600 |, 2.224 +
+PCBs(ug/L) S04 : 8.15 +600
G R AR 2 AT BRER AN D 14 d, TEE 7 RAIG
14 d 43 B HURE

Notes : two parallel experiments were set in each concentration group.

The total exprosure time was 14 d. Fishes were sampled in the first 7
d and 14 d,respectively.

Native-PACE w, 7k Native-PAGE 4% ~
15% 4385 J5E il Native-PAGE 4% e 45 I (1) 1t 4] 70,
3 K4, BEHEIRSMUE TR as L, ok
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BB BEIR ST G, S, i 10 3 S R L UK R
NGB, 2 MRS A A BRI 7250 R A o
BIXLE (1) Foise i gt BE &
KBRS, A 0. 1% 2% Ey i 5% i R-250 4L
TR G 1, P € W £ 2 T I, 4
Bf%o (2) FFFHEB Yeta. 2 B ME r
25, B A RGE K kS, T 1% 75 7HR B Je ot
A, F B BB 0 = IR WS S8R
%3 Native-PAGE 4% ~15% 4y By BL 5l

Tab.3 Native-PAGE 4% —15% separating
gel preparation

4% 53 B 15% 43 B 5
30% Acr-Bis 0.8 mL 3 mL
Native-PAGE /3 & I8 2% th i 1.5 mL 1.5 mL
WZE/K distilled water 3.7 mL 1.5 mL
10% AP 35 uL 35 uL
TEMED 6 pL 6 pL

%4 Native-PAGE 4% iR 45 iR B9 i 1
Tab.4 Native-PAGE 4% stacking gel preparation

4% WA
30% Acr-Bis 0.8 mL
Native-PAGE ¥ 48 58 2% i 1.5 mL
AWzEsK distilled water 3.7 mL
10% AP 35 L
TEMED 6 nL

) 4% ELISA J5 ik # ) B & 97 3% & & R
Pt AT

1.7 #HiEAE
[B]#% ELISA S 45 % L 74 2R, HiE
(T) MR4E T o=
I E AR A450 - = A450
WAE(T) - W EpRA | _0

BT HE Ao — 251 Ao

TATRET 2.1 BRI, AT 2.1 1
KF 1.5 B ke, /NF 1.5 HHE. 32 Al Excel
2003 BRPFH A ZLBOR 0 F- 28, Pk Tak
AP 2.1 (U BELLA N BHPELL 1.5 ~2. 1 Syl e
20, /NF 1.5 HHBIPEL.

2 RS0

2.1 G#HE.LvimEHNRIIAR IgG-HRP
HRETIERE

75 HUAR B I Ly LI I8 A B oK ) 1gG-
HRP  ff B 38530 1 S5 , P BAVEARR A RO (L
/NT0.08 FHPEARAS B I BE (ELAE 1. O BRIz i3

BB E I BB TAEMR IS, 2B E , 7
SEDUR M BEBE S 114 000, Ly 47 I3 76 B¢ B2 A
1:400 , P K B IgG-HRP # B 1:2 000,
2.2 TR ITEM SSBXREAERERES
M3 FE £ P M BB 2R R

BB R RS SRR I OB E A, A R LR
PG IEREE S VK , R B FEAT 2R 1 A AR
BR8] AR o O v i 2 1 A FL DK RT3 7
B ARSI BB TT AR IR TR
FHEPRMERR 055 45 440 ku [ gE 9 E B
SRR A — FhRE R YL HUf Vig SRR A
. KA TR P 25 A, I AT E
PERWE  EE N 23 W T B 5 W AR B, X T2 15
YL A il T LR I A
2.3 17B-BE_EZ(E,) XifEEESE Vig HiES

Native-PAGE &, 7k #: | 54 B Wk A Ak
PRMEVE R 1 714 d, B AR SR HIAR A L S &
Native-PAGE HLJK, % 5 B 52 15 175 P12 B 4efn
J& , W 1 R E, s A (10 pg/L 50 ng/L)
714 d B A G R T Vg, WWE LY
4.5.11 12 JkiE ,440 ku FJ7)—Z7, 72 Vig #1
FEfr =, ZEERTEMN 7 d 2K 2] 14 d Bf, B
ANHRBELLY Vig S0 BEE IR T, 1 HL % %
R T, Vg S A TC B, Bl vk E)
UL SAE R aR, Vig &2 EF, X — 4
FEH B, X A 1) MR 3 A00 LA B R] SRR
It 5 B ERWREE IEA G,

a4 ELISA J i 46 m) Fie RS 10 1 2 1Y)
i T v B P45 2L A A B L A 8k, 2E 4T ELISA
S, AR 3 ANE AL, B A JERIEA R
TR AL AR TE, SR 5 R Bk
P34 TAE, Bis ik 5, 5 A okoka il a0 25 0%
K —3, E, MiFRRNER 0.5 ng/L R4
HMAR S B, v AL FU (S AL 2. 1, 7E ik
I b 3RIN Sl B iR
2.4 FE®M(NP).ESHBKE(PCB),.Cd ",
n’* 3t E S Vig i S

Native-PAGE &, 7k 4| TESLI 1 H 1Y 2
#EU R NP PCBs ,Cd** \Zn** MLl I 1) I
i HE ARSI I 4 Native-PAGE HL ik % 37 5
FRFHE B Yeta, ¥R R B H bR .

)4 ELISA 7 k4wl K453 R 200
pg/L 300 wg/L NP ¥k EE2H 7455 14 d Vig ki) i
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P, 300 pg/L NP g2 7 .d.600 pg/L PCBs  Fail&5ROGBANE, Sein 2 R 22 57 £ 8 5 X L)
BREE 14 d PRI RO T RE, CdT \Zn T AR BE AL IR I MR S A

1 23 4 56 78 9 101112 1314 M 1 2 3 4 58 9111210
l‘

. -
e
e
B 1 E, S0t B 5 R A K

Fig.1 Native-PAGE analysis of the whole body homogenate from E, treated male T. albonubes

7 d,Lane 1:0.1 pg/L E,; Lane 2:0.5 pg/L E,; Lane 3:1 pg/L E,; Lane 4:10 wg/L E, ; Lane 5:50 wg/L E,; Lane 6:0; Lane 7:
acetone control.

14 d,Lane 8:0.1 pg/L E,; Lane 9:1 pg/L E, ; Lane 10:0.5 pg/L E, ; Lane 11:10 pg/L E, ; Lane 12:50 ng/L E, ; Lane 13:0; Lane
14 . acetone control.

*5 EFSAMTHE
Tab.5 The T value of E, treated group

7d 14 d
5 no. 1 2 3 4 5 3 9 10 11 12
T{E 2.30 2.37 2.23 2.92 4.63 2.36 2.11 2.05 3.52 6.67
2.5 NP+E,xfifi$ES Vig (iES 1.09 mg/mL Lv R /5. 50 ng/L NP +
Native-PAGE % 7 # ] Hi1E 2 AT, 0.5 pg/L B, W BEAL 14 d Y LUK 2% AN M, 2

NP +E, SR EEAUEM 7,14 d B AT LSS IEVERE BT Vg SRR TIE 3 14l
EH Vg, ZHRIK REA RGOS, FF B0 T

M 1 23 4 56 78 B Lv M 1 23 456 7 8 B8 Lv

669 ku
440 ku

232 ku
140 ku
67 ku

2 NP+E, FSrEIEESRES Rk EIKEE
Fig.2 Native-PAGE analysis of the whole body homogenate from NP +E, treated male 7. albonubes
7 d,Lane 1:50 ug/L NP +0.5 pg/L E,; Lane 2:50 pg/L NP +1 pg/L E,; Lane 3:100 ug/L NP +0.5 ug/L E, ; Lane 4100 pg/L
NP +1 pg/LE,.
14 d,Lane 5:50 pg/L NP +0.5 pg/L E,; Lane 6:50 ug/L NP +1 pg/L E,; Lane 7:100 pg/L NP +0.5 pg/L E, ; Lane 8:100 pg/
LNP +1 pg/LE,.

i E, X i Vig B SR SCmas e REER A BoR Vg E A, M5 NP A 1E
51,0.5 pg/L E, 1 pg/L E,.50 pg/L NP 100 i, 76/ #9560 1] P %% 9 7 01 819 Vig
wg/L NP Hf/F F i, Native-PAGE Hi ik ig 2 14 B, LA LI 25 T NP 5 E, K& 2 8%
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P14 VA 2R A5 B J 5 T B — R R R A R

8] 4 ELISA 7 i 44 | BUWELL 714 d
M TEHBRT 2.1, RUTRE SR T HA Vig (1)
B
2.6 Cd** +E,xtifEMES Vig i S

Native-PAGE , 5 # ] & 3 ATAL T
0582 T 0. 556 mg/L Cd** +10 pg/L E, 2.224
mg/L Cd®* +10 pg/L E, .0.556 mg/L Cd** +50
pne/L E, 2.224 mg/L Cd** +50 ng/L E,4 Ik
HAEHLH 7 14 d JFIRNES LT Vig,0.556 mg/
L Cd** 2.224 mg/L Cd>* BazH /I, 1 fa A Ny
FHr i Vig, 1 10 pe/L E, 50 pe/L E, ¥l fE
7.14 d BRI AR N Vig 1977 A RITEA
FIE AR PN 7] BE = B T E, MWk . UL
Ah, IR [ YL o T 0, Cd* s S R iR Iy A
BT o — R AR S, e SR B 0, o
MAEARHESE 55 3 45 B, o2 F W /N T
Vig, 7 Cd* "5 FURIMNRE 77 14 61 8 #a S WE 41 i et
WA 2SI G AR

M12345678 M

12345678

669 ku
440 ku

232 ku

140 ku
67 ku

—

B3 Cd'" +E, FSHMEESBES R RBKEL
Fig.3 Native-PAGE analysis of the whole body
homogenate from Cd** +E,

treated male 7. albonubes
7 d,Lane 1:0. 556 mg/L Cd® +10 pg/L E,; Lane 2:2. 224

mg/L Cd* +10 pg/L E,; Lane 3:0.556 mg/L Cd? +50 ug/L
E,; Lane 4:2.224 mg/L Cd®> +50 pg/L E,.
14 d,Lane 5:0. 556 mg/L Cd*> +10 pg/L E,; Lane 6 2. 224
mg/L Cd* +10 pg/L E,; Lane 7:0.556 mg/L Cd? +50 ug/L
E,; Lane 8:2.224 mg/L Cd? +50 pg/L E,.

M4 ELISA 7 ik#nl  THWAT 2.1,
ERE A, FoR CE 5 E, A A fE M Vig
PR, C& + B M BELLMY T H W 2 KT NP +
E, , R WA W 2 A M R A0, 2232 B, Wk
AR, 55—l 5T VR FHASCR AN I 2.

2.7 In’* +E,X{ifEMES Vig HiES

Native-PAGE &, 7k 46 ) Zn’" 5 E,H 4

4 MU R 7.14 d )5, SXHRAA L, o
FIEMERAN Vg &R ETT, AN E B R
@22 SR, EABCA ETIAOL 5 Cd*" +E,
AL, BT E, (] 4) o

M12 345678c0ntr0]12345678M

mmE
'!H’?h

669 ku
440 ku &

_—

232ku fws

4 70" +E, %SRS fa SRS R i ik B i
Fig.4 Native-PAGE analysis of the whole body
homogenate from Zn’* +E,
treated male T. albonubes
7 d,Lane 1:2. 037 5 mg/L Zn® +10 pg/L E,; Lane 2:8.15
mg/L Zn®* +10 pg/L E,; Lane 3:2.037 5 mg/L Zn* +50

we/L E, ;Lane 4:8.15 mg/L Zn** +50 pg/L E,.
14 d,Lane 5:2. 037 5 mg/L Zn* +10 pg/L E,; Lane 6:8. 15
mg/L Zn®* +10 wg/L E,; Lane 7:2.037 5 mg/L Zn® +50
pe/L E,; Lane 8:8.15 mg/L Zn** +50 pg/L E,.

ja) 4 ELISA 7 i 4] ey Rl A
REHRIKEIE R, TR T 2.1, F AW
FELARIFREE (i T R £ Vig G .

2.8 NP +PCB,Cd’" +Zn** ,Cd’" +Zn** +
NP.Cd** +Zn** +PCB 3itg{EfE& Vig iFS

Native-PAGE &, 7 #-i) fEALE FR JUFR
YIRS ER T, 288 7.14 d, 8BRS
Native-PAGE HLJK .5 5 B 52 #5 Fl 75 FHE B et
Ja AR Vig 25, FUKASIN 25 S 5 B

] = ELISA Z % # ) 200 pg/L NP +
600 ng/L PCB 200 pg/L NP +300 wg/L PCB 14
d o A5 A PHPE 7 d f i 25 R A) BE, ARk
FE2H A 45 R 34 R M

3 Phe

3.1 {EH Native-PAGE BRI R ta Mg HES
R Vig BAT1TIE

BB PR PN BRI LA = 0y T e i B
REEYVRICY) )2 I TR A 25 b o £ P
IR TR BRSO . W Vig U E 7
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A T R Y 5 W B3 3 (ELISA) | i 46 1k 56
(RA) FlH ¥ 30 s ( Western-blotting ) , 1 $6 77 1
AR SRR (R E R 2 AR Y M
T, RIS T T i B I F UK ( Native-PAGE ) Al
SDS 5 A ##i Tk frig B J1 H Uk ( SDS-PAGE ) 3 W 1
VAR AR . W T H AR AR
LUK LS B ARG B, P B s X P
Y], QAR B AR O 1A Sl LK
Tr I MR E L A, 55 AR T — SR B
FaoE , 25 o WS ) 2 1, AU F Uk AR 6 ok S
SR R AR, 277 — SR 22 T s e i Bl
T R EATRAE , 4 S ER

BB R D S B IR N AU L AT, AR A0 D
AR — M BT, 7 SR D A O e o A v YK
Je, RE R TE B B IR B, 5RT LA
JE UP B AR 7R UK B B RO E i n] DL —
BoatrE A S E, XMENTECES A
( Carassius auratus )" | B #§ ( Pagrosomus
major) '°" . ¥L4E 4 ( Xiphoporus helleri )" %1 &
g R R £ R R SR AT R Ak
E SR IE T AR . CRIE ) Vig Jr F i
Je 440 ku, i i v 705~ A of £ 1 4 Marker B,
5 M2 1 [6] — K0 &, i HAE 4% ~15% 1)
Native-PAGE # i fist H , 5 £ 119 B 4 5 3 ik v b
TR EEHRA Vg, (H Vg ZIE ) [F
it , R P 5 Ly 500 60 BT, DT I 2 ) Fsf
FEMUE AR RO T EY . FES TR
PRS0 55 250 I I RE B | B O 2 4T
] —Fh R S Y o it A Vig B
PR A S 36 18 IR T 2R B A e g 60 i B
Native-PAGE Hi ik % 1| MEVE i (AR N Y Vi, 7EA8
S S 06 45 SRR R 0 B T TR ARSI Tk
3.2 E# ELISA FiZATEMSMHERIER

ELISA Sl Vg f5 PR i, HEA J
Je R IC BT BT, 7E AR AR E 54T
TR E , B TR [ 45k ik (Je.o)
AR AR o ASIER SR R B ELISA
S E RO T R RN R A Vig 159 A
ELISA e PS5 AT LA PR IR L5 BT €0 ) R VR ik
LR T, HAARAS T (5 B0 T I8 645 4 R B E , 2
CIEMTE B, B RER] 7o Wal RUH Mt
JCRETHBORE B I 22 , JE 32 HEAPRAS | BRI % BRI B 14
XF BRI GARL, SRS AT IO IR A 2R

ELISA Z5 30 5% al Sk F R 31 4 FhoJri: (1)
T =7 I R E ) OD (AR AR I R
FHE o BEHEE ) OD {E 2 B An A< 1 L B, AR 9%
FHEME KB RA IS . 8 A—2H I PEbR
A< OD SEHE NN 2 ~ 3 A 45 o 22 4 o FHE B (EL.
JFH I ) Vi 85 SR SR S 3 2%+ e, R Y
il B WA AR HE AL, BH A 0 BH A 1% X6 Bk B 95 5 —
FEHFLAE 5 (2) HA%ELL OD fE2R KR : OD fH# K,
BEPE SR8 o H MBS A 7 i S 30 45 T 1%
AL IR, T H ARSI AR LA S5 R A Oou) ]
(3) VA R BE IR AR AOE S B
TR RE L0 BU P B 0 5 BV A AR AR T 3 5 (4)
PAHAE R 7R S 90 SR R EDRIE I E I TE B0 T
XAHIWHEBC GIE o TEA5 HRAS B PR X R
AMEJG TR A SRR U E I SR 25 R
3.3 17p-M"E . EEM.EKBE.CL " [ Zn*"
RHEBREWMIESN MR RSN ILER

Native-PAGE =256 & PSR E R E, 7 d BiA]
P AR R RS, T AR bR 5
FI ) P S T3 5, HAA (R BR R AN, O R R
WFEIEAH G, [A]4% ELISA J5 kA il 45 3R WoR, th
R E, 2558 7.14 d FEARWARS L Vig G
B, KW B, 6 A o s S S R ROV . 5
A, TRy 2 (Cd® "\ Zn® " b 42 (1 0
PR SO0 /)y, Native-PAGE 52 55 K it 7R W I 1)
Vig 55, iXBR T S BB A R, 5RELR T
X ZRAEY WA % VIEC R . KORSGAARD
ALY T TR G M £ R R T MEI R )
THM (NP) , 288 51K Vig /K Z [ BA
FIEAKHIE X R . KORDES 25 AF5% 1 M 2 %t
TPl e SR AR SR AT AL ) Vig 56, 2 6
d JEEtaek i i Veg G, Hagdise 1 A DL L.
Zn* ORTERA B ER B 0 9 4 i TR 44 B 2 9, ]
MARTIN %" i 55 £ 8,1 000 F1 3 000 pg/L
() Zn** REVE o0 IR R BS AR IR N 1Y) Vig i LT+t
T A SO LA A

ARSI 25 R i s AN [k BE Y NP 5 85Ik iz
1) B, B ME TR 00 5 T 0 — FE ) 45 B 1 MK
RRON AR PR VR 2 DA 28 M
RIGMEYI R AAAE T, 59 MEW R G PR B R &
YIRS PR A —E oTik . X S HEFE
WhoEss R —5, B & T B9 NP RS
Py %o T P e 6K 1) S 98 3R 0, A B3k R A ) S5 1)
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WEHRRI B ES TR G, HIRGYXT
Vg W53 5 5 T A 54 AR I Vig i3
I fRTEINAN . SRR B R AR T A5 A HAth 24 4
Wt A % i, SUMPTER!" f§ OP, NP, DDT .
BPA | Arodor 1221 4k Ff T #% ( Oncorhynchus
mykiss) JFAAML, % B Vig 597K B2 HoAH W) 25 44
TRl B rp— Ak A W . Cd* T Zn® T g
B B, BCS VR T ), BRRE S 5 Vig 7~
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Comparative study of estrogenic effects of estradiol ,nonylphenol,
polychlorinated biphenyls,cadmium, zinc and its
mixtures on Tanichthys albonubes

YANG Li-li, ZHANG lJing, FANG Zhan-giang "
(Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education,
College of Life Science ,South China Normal University ,Guangzhou 510631, China)

Abstract: Environmental endocrine disrupting chemicals( EDCs) can affect the normal endocrine system of
organism. Its huge threat to the environment and the health of human beings arouses international attention,
which has been the hot topic in environmental research. Vitellogenin( Vtg) production in male and juvenile
fish can provide a sensitive biomarker of reproductive disruption to indicate and estimate estrogenicity of
EDC:s. It has been proved that the vitellogenin of Tanichthys albonubes is a perfect biomarker to be used to
monitor EDCs in environment. The objective of the present study was to detect the estrogenic responses of
estradiol-17 beta(E,) ,nonylphenol (NP) , polychlorinated biphenyls ( PCBs) ,Cd**,Zn** and its mixture in
T. albonubes. Native-polyacrylamide gel electrophoresis ( Native-PAGE ) , lipo-staining method, indirect
enzyme-linked immunosorbent assay ( ELISA) were used to analyze the whole body homogenate from treated
male T. albonubes. The results of Native-PAGE showed that after exposure to 10 wg/L E, ,50 wg/L E, for 7
days or 14 days, the male 7. albonubes could synthesize Vtg. It also showed that the more time, the more
vitellogenin and the higher the concentration of E, ,the more Vtg. The results of ELISA showed that the male
T. albonubes could be induced to synthesize Vtg after exposure to 0.1,0.5,1.0 png/L E,for 7,14 days or
exposure to 200,300 wg/L NP for 14 days. The combined effects of NP,PCB,Cd** or Zn’" together with
different level E, were dissimilar with their individual effects. The interaction of NP and E,was synergism
action. This article also discussed the combined effects of environmental estrogen mechanism.

Key words: Tanichthys albonubes; environmental endocrine disrupting chemicals ( EDCs ) ; vitellogenin
(Vtg) ; Native-polyacrylamide gel electrophoresis( Native-PAGE )
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