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%2 SHKZFE (PCB,,s,) XJ1HfLE DUGE L EEANEEZ EROD. GST EE RS2
oz, ZHE

(MR LWREHM=AMESTAEATRE, LR &M 256600)

WE: W5 T 4 B REIRE (0.5 ug/L.1 pg/L. 10 ug/L. 50 ug/L) PCB, s, B5E T, ¥i4LE L (Chlamys ferrari) 4L E ZEFI4E L
7- CELE -3- WM - 12,5588 (EROD) A B H KBS (GST) Y& &, TS 0.05d.1d.3d.6d.9d.
15 d.21d.30 d BUFE 2 . 45 B, BB 22 EROD #5 JJ TR IR (0.5 ng/L F 1.0 pg/L) FART IR 4L AN 2 (P>0.05) 4t.
FAOAAEFRL PCB 5, X F5FLIE TV 0 B FEANEE 22 (1) EROD #5875 W B 80G /5, i LA HE TR — SN K R, K
W (0.5ug/L 1.0 pg/L) ALTEF . /HAGE BFIBEZ2 1) GST &5 I #8 EIBUE S TR E (10 pg/L.50 ng/lL) F. GST i

TIHEEBSE ETHE T RERETS, BAE2 GST V5 I ALIE ROV . 452RF Y. EROD 1 GST i 71 KR LAE —EfE & |
AEW S PCBs X HIFL AR T WA SRR IE . 2 BIE O B2 Fab, F LB L2 LR o O VP A 28 SRR R a7 A, ARHTT
FLARTFITL B TN 2 BRI B EALHIE TP HRTT . [ EKF R, 2008. 15 (2) : 342-346)

KR PCBosy: AL s EROD; GST
FESGES: X171 XERERIRAD: A

Z AWK (PCBs) 2B HE WA —KANIT 3
¥y, BT o LR, 0 B m A E R, B
23T REZENMEERER Y, B4, KT
#1255 2 WK EE MR £ L (A R A
[E B FE 25 R TR FLES DU (Chlamys ferrari) 1)
I HIR WARIE , BT IAE RS AL VORI AT T 1Y
MG KA, LAY e il a2 2 @R A AL
B VT R A EERE X

REFBITGEYENEYEN EEER T
YA, T E B R ERA TR, giant
AH T BB, fEIXRAN Y BOR S D e A ALER R 48 (MFO)
HLE B R B AE L, o 7- 2053 -3 S gy Ak -
it £ 55§ (EROD) e i 5E A AR, DAt FH
T W I KRR T K s A B s bR U, 4
TAE T M BOE, A8 FEAIAR 1T B B R 45 5
R —E MR, A IKEBE (GST) fé
{1k GSH 5 25 Bk YR AT AR IR A 25 T AL & W)
N, A L s N KB &Y, 5 TR
A1, F I EAE R .

ASEISHT T LA WL 2 @R PCB ys, A
FiFL 5 U1 EROD H1 GST ¥ ¥4 (3% ), LA 7R H %

W HE B - 2007-07-20; 11T HHH: 2007-10-07.

XEHRS: 1005-8737-(2008) 02-0342-05

Wi A5 AL R DL AL E B AR 42 EROD 1T GST 48
TR, M A 2 506 1 B HZ P e br, B B8
VA IL B DU PCBs [ A2 40 e AL WL, Sk f TR 2
22 PIRF A B A SRR

1 #MREEE

1.1 F#

S BT A LR ULF 2006 4F 4 HIW A EH 5K
FHFEY, 5 (6.04£0.5) cm. SR SBUET
BRI 7R AL DL 10 d, 2R R 30, pH 8.0,
JE12~13 °C, &2k 7w, HK 1/3~1/2, FREHEHE N
320 > /m’, FFHEPR SR HE R, T E H BE R DK
BARTRIE AR R E 6%o0-

1.2 Ak

1.2.1 LEHEAZE SLHH PCB,,s, W H Fluka
AT, HWEH—EE 3 L/l IEE (BhWER]) v
PCB, s, Bt B — 72 W FE 1 it 4 8, S50 143 B A A
SRIE/KIELHIR 0.5 ng/L 1.0 png/L+10.0 pg/L.50.0 pg/
L & WERLRE, 55 LA PCBs #1 R DA 3 pL/
L AT 1) B 4RI 7K Ab B2 HAE A 5 BRLAH, BT S 56
P 3 AT, LS A, 55 2 R GE & 4b 22

EELWE : EMEHEFEAACH LT E % (BZXYQNLG200505) .
BB ATINE (1980-), 5, Wit, M SIS & #2255 . E-mail: renjiayun@163.com
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el BN z5e: ZRBE (PCB s SFETLE NH L 5B AR 2 EROD, GST B§i5 71 I W 343

HIKAEH PCB sy, &8, 21 24T PCB s, 7K1 55 fr
WA (0.524£0.09) ng/L. (1.20£0.06) pg/L.
(9.754:0.20) pg/L. (45.65+£2.73) ug/L.

SZISTE 50 cm X 40 cm X 30 cm [ ¥RK A A i
AT 5 & SEI A 43 N RO T A FL s L& 36 R, 52
55 A [H] A SR8 B L5 4 7 B [R) 52 2 AR [R), 45K B 4
I N AR IR % 512 56 66 P 110 2% B K, S5 0 T
Bk PCBs (1.0 pg/L 1 50.0 pg/L) AbFELH f#1S
FLE T A HIIE T BLGANE T AN GRSk, HoAth A #REH
BTG . ERIFMHET 0d.0.5d.1d3 ds
6 d.9d.15d.21d.30 d BUFf. EUFERTRASPAT4LEL
3 FUHIAS AR R DL, 43 O AL B R F i 22,
A EA KU BT )5, BT 1.5mL B0 8
o BrAFEREUEE 24 h WIRIE DN E .

W 5 BT AL A 42 B pH 7.7, R E R
4 °C ) 2 £ 22 PP (0.125 mol/L Na,HPO,*12H,0
+ 0.125 mol/L KH,PO, + 0.05 mol/L Na,EDTA) 7F
KB (0~4 °C ) 213 3 min, ¥%3%E 4 12 000 r/min,
SR H ) S IRAE 10 000 r/min 240 20 min (4 °C ),
X _E35 A D B A & LA E EROD AT GST S
77
1.22 EBFEANAMEQRENWUE EROD I
fI 72 25 . Pohl 25 7 BCHE A BRI 2 1R 9885 ot
JEE L E S A g PR E AN 9-
B 3. BWYMEET (resorufin) MG E £ Dk FE
7~, B 47 N nmol/[minemg (protein) 1; GST & 7
T 5E HL AR Habig 28 ™ B & 77 M ek, 21 3%
5 &N ¥ A 0.05 mol/L B R 5 2% v (pH 7.0),
15 mmol/L2.4- ZfH 35 X (CDNB) (95% L EE %
fi#) 5 15 mmol/L % it H Ik (GSH) 7E 1 H Bt I
Bc, SN 28 95 2 mL, H,0 400 uL, CDNB
200 pL, GSH 200 puL, # & 200 pL, X J& A H,0
%% GSH, A F 43 5% 36 [F 1 E 340 nm Ak 3% 2L 52
#120s. MWE I H B B2 R E OB
A 2,4 R HE R Bk K (2, 4-dinitrophenyl
glutathione) [ nmol & RE7~, 8474 nmol [mine
mg (protein) | -

A &8 M Bradford 7 G-250 efaik P iz .
1.3 FEAIAEF 8T

BT $u4E DL 3E + bR % (XYESD) &R,
R T EZ 2 (ANOVA) Fl Duncan & 4
Gt

2 ERESH

2.1 WER{EAPCBsBIRFIHIAT1TIE

SEEG o B o, TN R A R A LR DU 2R
EROD. GST & W 5= A X AL B AR &
(P>0.05) , B IHG3BE T 1R 4 £ FH By 571 T 5 3 PCBs
BRI, X FE AT DL — LA PCB sy X AT LA
4143 EROD #11 GST 3% 1 540
2.2 PCB, JHFLBIGEHL EEMELERODIE
IMBEERE

K1, E2FH, B 2 EROD % 77 7 1%
W (0.5 ug/L F1 1.0 ug/L) Bl I (8] 28 4 A B 2
(P>0.05) 4, H Aih % 4b #4H EROD % ) B 12 4 %
i (P<0.05), T H. B A4 7l & — 3 M X &, [k &
A I 18] R, 8 4L & 2 /9 EROD H 305 12 & Lk i 2
B, HIFR T 5o B AR B is H AR 1h e o B 2
(P<0.05) , 7E 50 pg/L AL, JH L E % EROD ¥
FIAA LT R AHIE = T 5 fiS

—~ —O— 4 M Control ~ —3— A B Acctone

ﬁg) 100 —A—0.5 pg/L —s—1pg/L
. 90F  ——10pg/L —0—50 ug/L
T
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& 0 3 6 9 1215 18 21 24 27 30

HURENE (0] /d Sampling time
1 PCB,,s, XFFi7L 5 TUHFBEAE EROD 5 77 2 1
Fig.l1 Effects of PCB,,5, 0on EROD activity of digestive gland

%D 100 - —0o—XtMControl —— A Hfl Acetone

gg —A—0.5 ug/L ——1 pg/L
70 —H— 10 }lg/L —0—50 }lg/L

EROD activity

ERODJE J7/ (nmol * min " *

BUFENG M)/d Sampling time
2 PCB,,s, AT FHFL A J 8 22 EROD 35 J7 2 1
Fig.2 Effects of PCB,,5;, on EROD activity of gills
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2.3 PCB, S5 fLAE IE L BB IEELGSTE S
R

FiFL R DL AL B BEAIGE 22 GST 1% 7 A8 4k 4
K 3.8 4 B, (R4 (0.5 pg/L FI 1 pg/L) HI9H
AL ¥ GST i 1B I 8] 2 B0 f#a %4 (P<0.05) ,
M2 AR 4 (5 ug/L, 50 ng/L) B2 HL4E BTt
JE AR R Ra A, T HAE 6 d 2 5 B B AR T R4
K (P<0.05) » R P 41842 GST 3% J1 L 2B
TR T 1 pg/L ARFRHAEBURE 5 BAH I T Pt
B0 HAF 30 d 2o 45 8230 1 6 AL AT, 8 22 9
WP 40 GST 75 24 h N S HUBF ) 0E B %, 1 A )5
B R I HAR T AL AR, 9 d &, 50 pg/L
Ab BRAH ) GST M3% 77 B 24K T 10 nmol/ (minemg

Protein) -

—O— X/ M Control = N EWAcetone
—%—1 pg/L
—0—350 ng/L

—A—0.5 ug/L
—%— 10 ng/L

0 L L L L L L L L L J
0 3 6 9 12 15 18 21 24 27 30
BUFN W] /d Sampling time
3 PCBysy MAFLH RE AL B FE GST & K15
Fig.3 Effects of PCB,,5, 0n GST activity of digestive gland

—O—4f M Control =3 A i Acetone
90 —A—0.5 ug/L —s—1 ug/L
—%—10 pg/L —0—50ug/L

mg )

GST activity

GSTH 71/ (nmol * min_ »

0 3 6
IS W] /d Sampling time

4 PCB sy SFIFLI IL8EL2 GST 35 3 1K1 51

Fig4 Effects of PCB,5,0n GST activity of gills

3 g
3.1 EROD. GST/EAPCB,,;, i EMFE#REIRT 1T 1%
it

A AR $8 DL B 9 LA LTS B 0 7

% 10, 3% B EROD 1 GST 3% /% F H 7 1% 2% 7 1
AW AL BRI AT BT AT, DLAA R & S B TR A FR AR
EROD 4 #: T 41 i £, 3% P450, {24 TR L, H
NIAA EROD 3 1 BOK, ¥ B4 v 70 1 23t F 3L
Bkttt O 2R e R B —
LEH YT R m T, 7T LUKIE B # 42 = EROD fy
1 5%, EROD B3 AT LAAE g 595 e 835 3%
() B B bR . PSR IR, YE AL B 2 EROD % Ji7E
AR FE 1Y PCBs 5t BE 200 H W 8 (0 8, HL 2 30
H B A R R N SR AR i L B BURE B[R] 6d S %
WP EROD ¥ /iR aF e, RILH T AW HARTE
AN[EIE [ELAS [ B T A 2R 7S, EROD P B [H] AR
LRI T 0 B L. 842 ¥ EROD 4 1748
WAER FIE M E TR Ui AR A 2, RATE R
A HELEE IS, EROD 3 J1 A% T8 L B 2 2K,
—J7 T AT A & i T 42 EROD 7F iRt 55 /7 [ TS
35— /7 PCBs 7E#E 24 FR BFE K. BEJS & IR B
ALFEF, EROD 5 ) RINE AR, A& AN, BT
PCBs i £ AR &, 0 B i #2 18 AT Be & A= 10 F
B — BN =2 I SRS, BRI M AR — 22
5T

TR Z T U, S X5 Y2 1 Bk F= 80
) GST i 17t & % o N R IAE f R YT
PR R, GST i IS FEAE ", A SzI6 45 3
KF R AL E AR 22 1) GST 1% 1 #WE%
W O(FRiE22 1 pg/L 40, mREHAE THAE
TERNEE 22 /) GST 35 J1#0 2 I SGHaE EHl I 2,
T HAR42 1) GST ¥& J) T WM B A i, Ui BH T i 2 5%
BV BURIE S B S T A E B N — Ul B
T AL IR S T e 4 AL 2P 1 GST i
F1Lh Ak GSH 5 B0 45 & 68 715 T 0 ik S5 21 Ak
T A AL DUAE D H P B8 B f GSH i 2, (B 2
BT 2 70 R R Bt 22 ik ARG S R A
HlT GST 3 ), ShBt 7L AR DUAT e Fofh S8 A 2 )
R R R AR, Bl AL EE . T AR
o, PR ZR GST 7% JIAEA [R) R FEAS A e (8] 47
RIS AR s A HIAR B, GST 3% 1 Bk T 5
W F RS FLR DR B R AN LR L g e
8, B—AE1E BIVFT PCBs B 148 -
3.2 PCBs, X LA W B SV EMZ IR
HEXER

Eﬁﬁﬁﬁﬁﬁﬂ , é’[%‘i‘ﬂlﬁ‘m (Mytilus edulis L.) EY%
BRI REe T, 202N AR TR e T TN RLR i AL

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn


http://www.fineprint.com.cn

el

TIN5 Z2EBER (PCB, ) XL WML E BAAE 2 EROD., GST BEVE 71 (130 345

VIR R B AR R, S 30T EROD 3% J) &
U ZEARSEEe ., EROD i J3 4 T AN EUE IR A
(BREELZARWREET ), Ui B T 40 B b ok A A B 4
(CBRAR ) B AN 18 DU R ALK PCBs, 1T &
JE T BPIRAS B A A AR = AR TR IR B8 ) 52 24,
RIS fie TC PR ) 7= A T B0 Fl A, A 4 R ) T 52
PECZ B T AR, 4 H 52 2 T 47475, MO0 i 4 U B
THERG P nE A K EBARE Y M GST
WG T AR R, SR BE T GST 3 ) #B B 2 i 4
Hil, U T AL AR AR BEBE ) ok B R, Sh i
5 UL 0 5 8 22 il BE AR 0, (LR IE 8 A= B AL R
2R T M. BT AR A )L B
AL RS, P LA 22 BB T Rt 2
SEHENRG B T B S ARSI f g R
Al LU H EROD £l GST 7F fi& 8 12 o %54 7] 45 1

AL WIS R A G & — A B R A
HI RS Y, A AL ) EROD 3% 71 K IR
FET i, BUE PR AL EE R GST % 77 F 2 2 1 k],
HRBE W S Wi A W ) BT BRAS, B LA i e
X LM EGTETS G T s AR 4k, AT DUH R
TR B SR AR A R 2 R . b
PCBs & 502 id /K ol 8 42, 7 20 3 Ho At % 40 20
AE, BAR MBI AR 22 I AT B KR 75 ), B 2
A /D &1 PCBs 2oah 88 22 3= iz 1k N30, 48 1
TR R FE ) S I GST 3% e @ik T &
ARG IS, #5405 2 (1) EROD B0 F2 8
R, ULBH K ER 4 759 3 BEAE b AR R AR, ok
T H AR BT, K HEH Jenr o H 72288
T FT 5 e A — 3 ", (B R IX P AR RE ) I A
SZBNFYWEF S RSE, BT —EBEE, TR
Wy BCERAE KT A AL LB AE s A i LA
40, JhBAMEIET, P DA LR DLVE A —Fhig ok
FEHAM R WA, BB e R ) -
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Effects of polychlorinated biphenyls 1254 (PCB,,;,) on two enzyme activity of
biotransformation in digestive gland and gills of scallop Chlamys ferrari

REN lJia-yun, LI Shu-feng

(Key Laboratory of Research Center for Eco-environmental Sciences of Yellow River Delta; Binzhou University of China Binzhou
256603, China)

Abstract: The effects of different concentrations of PCB,,s, (0.5 pg/L,1.0 pg/L,10.0 pg/L,50.0 pg/L) on
EROD, GST in digestive gland and gills on scallop Chlamys ferrari were studied. Three replicates were designed
for each treatment. The sampling time was at 0d,0.5d,1d,3d,6d,9d,15d,21d and 30 d respectively.
The gills and digestive gland were placed under 20 ‘C for following measurement. The results showed that
EROD activity increased significantly (P<0.05) in digestive gland and gills except that in gills of 0.5 pg/L and
1.0 ug/L groups, the EROD activity and PCB,,s, had effect-dose relationship in digestive gland. GST activity
increased in two tissues in low concentrations groups, but it was restrained in high concentrations groups. The
GST activity changed more distinctly in gills than in digestive gland. The results indicated the changes of EROD
and GST activities could reflect the effects of PCB,,s, on scallops, and EROD and GST were suitable biomarkers
to evaluate the toxicity of PCB,,s,. The scallop Chlamys ferrari was a suitable aquatic animal to evaluate PCB, s,
pollution effects. The biotransformation mechanisms of Chlamys ferrari were discussed in this paper. [Journal of
Fishery Sciences of China, 2008, 15 (2) : 342-346]

Key words: polychlorinated biphenyls; Chlamys ferrari; EROD; GST
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