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1.2 (UE5iEH

fE[E Biofuge Stratos B 5B .LHL; 2522
MK3 Eg #5140 B F R ¥, FEMIWE sigma 2
A, RPABLHF (PMSF) # O, #INEEHR
ELISA #5383 & ( Goat Anti-Carp Vitellogenin )
B £ E ADL /& # ( Adlitteram Diagnostic
Laboratories, Inc)
1.3 FEXH

FEBAPEEE, RC&R T 4 CkFER
7, B0 B B AWk A KT 0. 025% , SkEe
BWE X R A, — A% % R4 (0. 025% B
i), F5 MikdedH , REE A &5 54 10,50,100,
300 #1500 pg/L, 7E 120 L 3§ 384 &1 N finsK 60
L, e 15 8,24 h K, ¥ HNER, R
RS E B R SR, B AR, FHKER
(18 1) C, HHIRZYHE MK T H I F
JE,BR#K80% ., RFBLIAE 32 dFEH,
1.4 HEmREMBERENERZE

AkFABFRE  ERARETEA
FREE A B R AR, B AR E . IR
B MRS (GSD it BRI T

FEHE (g/em’) = BB/ K

HRRIEE (%) = HIRE(g) x100/KHE (g)

A AR ] E

() M RE: TRANKK KE)G,
ME# KL, 4 CRHTH#HE?2 h 5,4 CHM
T 1000 x g B.L» 15 min, 43 B 075, A G &
T EE 17 PMSF Z R4 &4 1 mmol/L, {#
7T -80 Ckfah &M,

(2) FFRREAE R AR « 1 TR ), U 48 FFF
JE 0.5 g, N2 w % (0. 14 mol/L NaCl, 0. 015
mol/L KH,PO,, 0. 075 mol/L Na,HPO,, 0. 027
mol/L KCl;pH 7.3)2.5 mL, J)KiGHBFEE 4 THK
T 8 000 x g B> 20 min, B HIEWMA SR E
EI B HI7 PMSF 2R AW N 1 mmol/L,{R7F
T -80 Tukfah &M,

(3) SRE | E IR 5E « SR g BOK A 8 UL Ak
Je ORI E M LT RIS K h I E B R
&, 8P I H R ELISA #lliss e fEEo ~
400 ng/mL, 1 HH FR 1. 0 ng/mL, FpiEH MBI E
400 ng/mL., I FI BT AR B PR, BEfan T
WwiEZ&3:0,12.5,25,50,100,200,400 ng/mL,
] AL A 50 WL A o BB o RV 50

pL EYRIRICHPL Vig LB w, BSE37
Y 1 h, Ytk m&FLH A 80 pL 45 R MER-
RS B YIEER BSE 37 TBE 30 min,
o AL, AL 2 FNA 50 WL IRYT A
JEY B,IRA)E 37 CHEE 10 min, i A 50 pL &
IEY 1R AT, B E 450 nm Y IREAE , LA
FCAB MY, HH I RO ARV TR MR B B AR A, SR
BN TR MR BT Vg IKE,
1.5 B\

FH SPSS 11.5 34 3 84l #E47 A Ab 3, %
FBREFTEZHT,P <0.05 WAERBE;P <
0.01 Y HhERKBE,

2 HR55H

2.1 FEBXXBEERKE TR
TERAEHS AR P, X 5L £ | P IR L
HETARTIE, RRALRAF WP HHR
£, ERBLRGHN, SHBFER JEHET
ER. FLBHAAKNMERERSHRAERE
Z,BANRAS N RALZE T . MEA PR EH
I 2 3 70| B ) D T 8 O, A A R4 R R R R
FIE BTN HIRIE R S REN &
FAR : BB E Y 10 pg/L HMEE MRS TS5
MATREER, BEAERERSXHRAZR
W s HAR 4 AL 5 3 JR 20 Toib M 8 2
A ZFHRBE(P<0.01)(R1),
2.2 FEBMEGENREARNESHE
ARSI o R I T AR I T KT ST
WEEAR(VE) &8, TRIXPEERTM
FHE&, WEENRSESFERRENEM
K, B—AeiE el e R, RENEN10
wg/ L B ZE A FR Sk £ T AEE 3 35 70 M 5 v Ak H O
B HJ;50,100 71300 pg/L HINEE HEH
=R S AR NI 3 PN i)
(6.90 £1.04) pg/keg. (1.31 0.36) wng/L;
(25.2 £2.56) pg/keg, (3.09 £0.35) pg/L;
(57.4%7.12) pg/kg.(6.38 £1.15) pg/L],500
pg/LANEEOREE[FEDH N (45.7 «
9.62) pg/kg.(4.85+0.75) pg/LIETHE N
300 pg/L A . FTHEN 100 pg/L 4, MR
EFZEF(P<0.01), i KX A RA H
EEAR(ELE2),
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x1 FEBRBRENEFERELHE ERESMRM
Tab.1 Effects of OP exposure on survival, growth and GSI of carps

W& concentration

g oP
23 parameters it B4 RN A
ool methanol 10 pg/L 50 pg/L 100 pg/L 300 pg/L 500 pg/L
control
FiER survival( % ) 86.7 93.3 93.3 86.7 100 80.0 86.7
ilobii i 1.73 1.71 + 1.81 1.85 ¢ 1.70 + 1.87 + 1.78 +
W growth( g/cm®) 0.13 0.19 0.11 0.17 0.20 0.13 0.16
female PR R 0.355 0.361 + 0.532 + 0.740 + 0.964 + 1.127 = 1.378 +
GSI(% ) 0.098 0.204 0.084 0.207°* 0.122** 0.109 ** 0.324**
FE % &2 1.91 % 1.89 1.90 + 1.82 & 1.90 + 1.83 + 1.88 +
i3 growth( g/cm®) 0.12 0.23 0.20 0.28 0.18 0.18 0.19
male P 7.33 2 7.67 & 5.95+ 5.32 4 4.3+ 3.05 + 2.21+
GSI(% ) 0.74 0.89 1.13° 0.57°* 0.99 ** 0.62°* 0.71°*°
Notes: Values are means + SD(n=6), * P<0.05, =+ P<0.01.
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Fig.1 Vtg concentration in liver of males
(n=6~9)
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3 itig

JEW RS a TR AEER N ERR R A
B RCIRELRIIE AR LA 2 E S BB PRI A AE
AT BB BRI . AR A A TS R A
WENLEEER, WAER LR RBENET,
BRAYAEROCROUR Z 2 8 25 B0

P E T YRR SRR MR T %,
E BRI A R 5 MEOR A BN Y
BESISRBEAT . PEMRIEROR M IS iR B A S B
R ERE S B8 EMREERAT , X HE
s, A A Vig Bl mEE XTI, 6
YR EESGIRIFR I GSI Lk F; 18 X e e e
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Fig.2 Vtg concentration in serum of males
(n=6~9)
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BRI R YRR NS00 T TR
R EEER, RIERBEN—E BIE.

B AFRRE RIS R RS WK
RHMERE BN B AR 2 TEYREYZ
—o BREMKEREAT, B4, S i
ERPN IS IR EE R, T ERHELR
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BRI A B Vig, REBMARRR, F
EEReiAFaE A=A Vg, BETE 2B BA M
R, FHEBTE 10 ng/L WHERRFEFIER
JAFREY™= A2 BB 86 R ,300 wg/L iFiE- 3= A2 i BY
HEOFRSEER, ALRITEREZ2BANESA
(500 wg/L) NEE AR SFEMT 300 pg/L 4,
ZBRANESNEEARSEREHAN U FA,
XExESEB HAMHPHRARERER—
BT T B TR R O S R B X A TR G
TR, R T HESR B RR,

JERPEN BN R RE YL E AW TS
SRR SR T s B9 — R PRI o 24 A A RS
M ERTAETEHEYENENERNKER, I
Tt 2k B AR B AT SME LRSI B YN B2
BIfE. BRI 28R B S50 Y 5% R 6]
WRBMERR, X E L Z RN F = EER I
BWENS , AR F AR HRMAE R &3
N, ZEIERARFAFTBTRYRERK
B R B R 2RISR S R BAFE , 3
B3 R A AN TR 55 A TE
BAENNEY., 2R0FEEXELIN, FHELE
YR AR TR ICH WA BN ¥ E (NOAEL ) B,
B £ M A5 HH R R 2 WR E LA T A S XL
JRA XU , SR T, B i — LB 5T R 3R, R 3
SRR TIRYLEART H NOAEL B by iy %225 &
BHMASEER EYFB0N, AR RN, A WY RE
RN WERIRREE/ N HERE BN
B, BREENER",

SAU RIS R R, AR X AR R
RBEABEYW,FATTHESEAT=ENEEA
&R, B B R MR RN . KR R B i 3
EBBEARF AN AR, HE BN HEGRYA
SPWTFAE R, F B AR T WA S50 vk B B LA
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Estrogenic effects of octylphenol on carp ( Cyprinus carpio)

GONG Xiang-hong, XU Ying-jiang, REN Li-hua, ZHANG Shi-juan, ZHANG Xiu-zhen, ZHANG Li-min"*
(Marine Fisheries Research Institute of Shandong Province, Yantai 264006 ,China )

Abstract: The aim of the study was to investigate the estrogenic effects of octylphenol ( OP) on carp
( Cyprinus carpio). Vitellogenin ( Vtg) and the parameters of growth and development were determined as
biomarkers. The one-year-old carp from a large reservoir were kept in the laboratory for 7 days. Then they
were exposed to OP under semi-static conditions for 32 days. They were fed once a day. The water
temperature was (18 £1) T during the experiment. Five concentrations of OP at 10, 50,100,300 and 500
png/L were selected for this study. The mortality, abnormal behavior and appearance of the carp were
recorded during the exposure. At the end of the exposure, fish were sampled to measure body weight, body
length and gonadal weight, then plasma and liver homogenates were prepared for the determination of Vtg
concentration by ELISA. The data were analysed with SPSS 11.5. At the end of exposure, it was found
that there was no significant difference in the survival and growth of the fish. The exposure to OP caused
obvious changes in gonadosomatic index ( GSI). In accordance with the increase of the OP concentration,
the GSIs of female carp increased, while that of male carp decreased. OP at 10 pg/L caused the GSIs of
male carp decreased significantly (P <0.05). The GSIs of female carp increased significantly when the OP
concentration reached 50 pg/L (P <0.05). OP induced the synthesis of Vtg in male carp. Vtg was not
detected in plasma or liver homogenates in control groups, and it was detected in some of the samples in 10
pg/L group. The Vtg levels increased greatly when the OP concentration reached 50 pg/L (P <0.05).
The Vtg levels in 500 pg/L group were significantly lower than those in 300 wg/L (P <0.01), but
significantly higher than those in 100 p.g/L group (P <0.01). The results indicated that octylphenol (OP)
has obvious impact on the gonadal development of carps. It can induce Vtg synthesis in male carps. OP has
visible estrogenic effects on carp ( Cyprinus carpio) although it did not affect the growth of the fish at low
exposure concentrations.

Key words ; Cyprinus carpio; octylphenol; estrogenic effect; vitellogenin
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