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EEEY, DREA, KO, IHRR, AFE,

B, HREN, T
(1. ARSI AT, | Al AT T %, ol SRR VIR A P T A 0%
AR HH L VE TSR SR MSE R0, TR TN S103005 2. MRS, i 201306)

WE: RAEHSREE, BT RF B EE i) — R RRE (BDE3) (1 pg-L™" 10 pg-L ™' 1100 pg-L™")
B1d,3d.7dM15 d HFEEKEER3 df7 dJE, R (Pena viridis) 5175 RN P Ak P 8 AL 50 AL B
(SOD) { k. N B (MDA) S B /R v JE A4S It H ik (GSH) Bl 7 i As A Wi . 455K W1, BDE3 jihia 5 ik
W PBEH G RRNG DI IZHA SOD EMEIIZ BT (P <0.01) , 5 FREGMER ELR T TR, . BREHIER
X BDE3 W7 b Py JE P R ;. BDE3 it 35 32 Jif DU M i b (MDA) (950 S (A 2 5 5 5 I i a3, X Y RE AT &
(MDA) MR BN G- A, Hrp K4S 3 RIS R A (26.04% ) , WA 7 Kud i
b (14.92% ) 5 RGN AMEK w(GSH) 7 BDE3 A T, KK EH—-EHFEF(P<0.01), H, HEKEH
EAREREMEIER, W P EKEH o(CSH) BHas 1| KZFBEMH (P <0.05), FEFHEFEHEKTK,
R B w(GSH) BEIIN(P <0.01), W, WA BUE MG A AR . BRI Be4h U5 AU B BE
LR Z X B IK -
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Effects of BDE3 on SOD, MDA and GSH of Perna viridis
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Abstract: To study the variation trends of superoxide dismutase (SOD) activity, malondialdehyde ( MDA ) level and glutathione
(GSH) content in tissues of mantle and visceral mass of Perna viridis, we performed an experiment under semi-static conditions by ex-
posing the samples to BDE3 (1 pug-L™", 10 pg-L 'and 100 ug-L™") for 1 d, 3 d, 7 d and 15 d then releasing them by clean sea-
water for 3 d and 7 d. The results show that during the exposing period, SOD activities of the 2 tissues in 1 wg-L ™" group were induced
very significantly (P <0.01), and the induction rate decreased with exposing time; SOD activities of mantle in groups of 10 pg-L ™"
and 100 pg-L~" were more sensible than those of visceral mass. MDA level increased at first then inhibited later in mantle, while in-

duction and inhibition alternated in visceral mass; for 1 pg-L™'group, the highest induction rate reached 26.04% on 3™ day of expo-
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sing while the highest inhibitory rate reached 14.92% on 7" day. GSH content in mantle in 1 pg-L ™' group was induced significantly

(P<0.01) all the time, while it increased at first then inhibited later for groups of 10 wg-L ™ 'and 100 pg-L™';

in visceral mass,

GSH content in 100 wg-L ™' group was induced significantly (P <0.01) on 1* day, while that in 1 pg-L ™" group increased significantly

with exposing time (P <0.01); groups of 10 pg+L ™ "and 100 pg-L ™' showed irregular trends of induction-inhibition. After the relea-

sing period, only individual groups recovered to the same level in the control.

Key words: BDE3; Perna viridis; mantle; viscera mass; SOD; MDA; GSH

% TR BX 7K B% ( polybrominated diphenyl ethers,
PBDEs) & —2&) Vi FI MR ARRELER ], 1960 4FEFF
TRAE PRI IR A, 1981 AERR M2 S 7ER fa ( Li-
za soiuy ). H 7= 8 i ( Anguilla japonica ) i g 4
( Squaliobarbus ourriculus) FEHIK ZFL T PBDEs HfF
1, I H— A5 Y * . PBDEs (%%
HMZ R, B TRA RN RE S
WEIFRBE A, PBDEs AT B0 MR ARYE, 1L
PERT LR AE , AT BE B S A B Hh IR PP IR A Tl
o, Il EYEERTEOR, TEAEMKNER ™4
FBHHNL, JB FRAMA PG YL (persistent or-
ganic pollutants, POPs) f—Ff* | ¥R SHH K
FEVE. A EE. MEEEMASBTIRE
WS, BIERARMIIEE Y2 S . PBDEs &
2 [R) 2 M) P IR TR AR AR B EL AT L v TR ik g 1)
ERVE. KISEMAYE SN, RIRE., KAE4E
Y. KMESHEARBRRBEER N EE . —
TRIEORE (BDE3 ) & — R JE 7 AR IR ARHR 2
Bk, RTHBUHEBEMARE D, EFERMEENIEE
HEBRGE 2R Z KT, X T PBDEs X
AW H 3 %, A RZ %+ T PBDEs
TEA WA B AN S A I 8 DA B A SR A 43T
Py Bxd Bl 2 LIS A B S O T, A JE R0
58 PBDEs X ¥ 1 A 4 1 75 3 1 ) K AL i A9 iF

2 [10]

L o

F5RRIG DL (Perna viridis ) FTE R E G612,
FIHRENRIR, & THME, MIREHENIGERKD)
Y, BEEELEWENES, MFSHEIGRYEE
TREERRGE ST, AT LA S W BRI T e L,
R AT VR R PR B T e e A ) . BB R
A RELRA S B P B R B b K, ¥ 3R 5% H i) PBDEs
WZe ) EESE LR, R B 7EE o 5
BDE3 % 35242 ify U1 S [ 70 pAy Ak P ) AL A 0 5 A
fiff ( superoxide dismutase, SOD) 1% 4. P [ (Ma-
londialdehyde, MDA ) i & FE /R ¥ B 14 B H K
(Glutathione, GSH)J5ift /3 $RZma, Jifiik R 8

PBDEs {5 Je Wil (A tn &, Mg HERgE+ PB-
DEs 4= AR BB S A5 Qe ISR B2 25 W0
SHEEAM

I BRI

1.1 Rew#

FRIG VU F T RAE TN T R IR, &
Fi A (21.79 £3.62) g, X5 g K B 5 RS R SE
VML, ZUTREMITREMDEEEFH . HRIEN
B TR U ME K R YISE, U 3R I AR B R R
(20+3)C, #HhEH34+2, pHH 7.6 0.1, p(I&
) >6 mg-L™' RIS N 200 L )3 55 4K 5
fa, #EEEA 200 ~300 Hom ™, #4EFES, BH L
4-8:00 ~9:00 BLIRIZAESKY 1 YK, 448 h SELTH
Pogsk 1 K, BRWEEN A KIER, YI3RE H
RIET-F <1% , KB HFET- Y AME,

BDE3 Jy4rtirafi, W9F TCIAR]; —H Z M
(DMSO) Hy4rtirat, WFT MAL2ERF AR, HAl
WA A 434, SOD, MDA, GSH FI%E H ikl
B A R Y TR T
1.2 REHE
1.2.1 WRELRE B JcFH DMSO ¥ /#% BDE3 F¢
JSUTE B R BE A 100 mg - L' g A . ARYE TR
251 & p(BDE3) 2 1 pg-L™' (fi£). 10 pg-L™’
(H1). 100 pg-L™'(7) F1 DMSO X & ( DMSO {&F
o <0.1% )4 PN EH ., B4 2 NPT, B FT
B 30 HIFRMGI, #LRFE 15d, REKH
RIAERMG VLB I B T Hm KPR 7 d, i3
B H 4 8:00 ~9 ;00 35 M2 2 E 3k I K B 5
HIET- MR LMK, 45 48 h SE L E I EW 1
Ko REARELAR, IERABANLER, 25T
Bha RIS 1. 5530 5B 7. 5 15 RARHUAE:
FIZE3(R3). 7 R(R7), B MNMARAREG
RGNS ATo0 . RNt ET, BT
VK& FERAL B I ], B AMNERA L AN
P 40 2R A B K RO B TR R AR
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1.2.2 \ESRMEERIERIE KRR
TR F R B, L UR R () /28 o
AR (mL) A 1 2 10 {9 L BIFRER 0.4 g LR
A 3.6 mL B g Tris-BEREE shil, KRB DL 4
C 44T 4 000 remin ' FEL 10 min, B FiEWRG
W, SOD, GSH, MDA FIZ% {1 & 45 FRI it 7 i
HAAF ST AT . SOD #E#E[ N (SOD) JBf75E X
KA LUE FAE | mL RBORH SOD ikl %3k
50% Fif T X 7 9 SOD 4t 1 4~ SOD JH PS4 (U) 5
GSH [t 43 BB {30 5 X H 45 5 2 4V 2R 1 1A 43 Bk
FKEIZETE4 [ mg-g ' (protein) ]; MDA Jii 2 BE /R ¢
B SOM A EE T4 U 1 P R A PR JR %[ mol -

mg ™! (protein) 1., A $5 AR WL IEE 1 F UV-2550 %2
SIET AN FEIERE T ( H AR e A R ) T
1.3 #iEaE

RIS FR FITHBL + 4725 (X £ SD) b7
7, JH SPSS 13. 0 e qkwt A5 Bce 47 36 P %
21 (One-Way ANOVA), Fi LSD % #{E
1TE2EHE, P<0.05 RnEREFH, P<0.01 £
RERMBE,

2 HR50M

2.1 BDE3 x} SOD &840

XML, Rk BRI 2H 35 R 06 D A R
SOD {HH2EHEEMEIHEFHESE, EH1X
MR B EMHES (P <0.01), JE7ES 3 Rkl
XTRRAAAH LR RE, SRR T 13% ; F1, &k
FEH SR MG HAR, RIREHES 1| RiE3&
NI 15.46% . BEB Bk B4 SOD i MK
HEXRAKT, K. SWEEL SOD &g v &M
I, (BREYR I B AR T (B 1 -a)

7£ BDE3 e T S5%F BRI AR, R EHITR
Wi DL NI H SOD 6445552 21155 5 J5 B e B i) 2iE
KRB LK, Hs 3 RNk SR &,
$126.04% 5 W REKEHIH B A CIE, Bk
FEHES T RIXBIRIINEIZR 14.92% , BB bk
FEZH SOD & PEVK & 2 X BRAH /K, K. Rk B4
SOD {&HHA BRI (B 1 -b)
2.2 BDE3 %} b( MDA ) K240

MR BELH 35 R 05 DL AN MDA 2581 R 5 M
TR E 20 AP sl ; PIREAES 1 RS
XRRATT R ENEER, WE 3 RIFREHES, B
7 REERZEX A K, 515 R B E T

T EIREAEME-EF-IH S BARRE
3 REWEHIRE RN BEKTE, K. BREHS
X B AH e 7 BN B E S (P <0.01) , SR
539K 31. 21% F 46. 10% , [ 6 5 B (] ZE 55 =
RFEE 22.95% F134.48% (1 -¢) .

5t B4 AR b, R vk BE 4H 35 28 g DL P9 ik
MDA EMEIEFAF BN ER, EPE3 X
KB FH 60. 66% ; H ik BE 20 fae 0 3 5 %
MATEENZSR, HRMESE 7 XA BERK,
KRB IHIZR 29.54% , B 15 RXKEE
SRR B HAENNA S 1 KAt B &R T X
HRLKF, BERKE ZXIRAKFHBI R TN B
o BB B4 R (UM BE 40 50 BR A TE B 3 2
H(E1-d),

2.3 BDE3 %} w(GSH) H 20

7€ BDE3 il T SxTRELHA L, FRIGIIME
i w( GSH) ZERIK 4 — H 2 A S, a7
RKXBIEKME, HIRER 72.2% ; PIREH LM
HEAES EHT XENEHEH FFRHN
126. 51% ; =k A SIS R E KR 2 X1 IR
YK, 5815 KA Xtk B EMHHES (P <0.01),
EKBEE 3 X, AU EEA M B RHEK(P <0.01
5 P <0.05), J&5BEREBAT 8] 4 K 1 2 8k & 2 5
HRLAKT- (B 1 -e),

Sxt A, 35001 AHER w( GSH) ZEAK
WA 2T R R R, Hhss 3 RARWKE
Y FRINFNEE 93.76% 5 H kB 41 0 Se PG
W oy 26 s TR T, B e s 309 S 3 PR R A,
B 15 KAt iR BB Il 28 27.38% ; Rk
2 M e R R S RAAR, R e ) R A o
TR, FEMMASE 15 Kuticxt B4 B EH ., Bk
MBS H S RA TR E LR (F 1
-f)

3 it

SOD J2&—#hifs T8, ol LM EAHE T A
HE (-0 ) RAE BRI A Bl AL R (H,0,),
HERAED RN R R B0, 2440 i 32 2] ALt
Vit HE P 2 20 a0, HIE ks AT LA AR
Wik sz BALIE 2R . BDE3 Jirid 4 3 35 22 i 11
PILHL . (R 40 SOD % v #f 2 2% SR,
RV AR SZ B, T rp o B 4 5 0 BREA T B 3
P2, BMIR. 5 2 SR B 35 ARG I a4
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Fig. 1 Effect of BDE3 on SOD activity, 56( MDA) and w(GSH) in mantle and visceral mass of P. viridis

PR EH AR, EYRXFPAEMRERI T IS
SR BT B I A BL R L, #k STEB-
BING!" FR g “ BR8N ", S FAR I A HLAA
WYL AR LA R N R B R R
505 D ANE A E AR PR EH B F KT
W, PUNERR R AR B B KE, R AR
RSN IR B T3 A T OB B R R . P
FELFE ARG I AME R A SOD 1 14 B 36 A ] ZE 4
ZEES, BERELMMZESAPRELRFED R K
AT R B, SOD I 1 32 25 5 48 i LAV Bk 14

PO R R BE ORI A i, T R vk B2 A 3
ZR0 UL PR o SOD 1 44 J0) 3R B s 490 15 S e
MBI, RPZEHAPRTIELREIREH B
RE, WeFTAWEES, SHERML, AR
SOD & PEIE S AN KW, BE% BDE3 Bt %M
[AIER:, SOD I ¥ T FEo BT 5T AP IR A JE
PX$ BDE3 Jifpie i A [] i oz A6 52 phy 22 9 P9 R i
RULE RSB IER BN F B o BoH 4135
2005 DL 2 47 v i R 5 0 R 4 T S 2
5, {HXIF R BDE3 e xf Hom, "IgeR
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RUEMN T RGE B BBEH BN — N EE T
i,

MDA 2 H B 5| & iR Bt it S A /E R &
SR, R R A B B A A R N P R B
PERI =), HoKV R R AT B 3% s g B S A i 2
JE, 1] 4 R W R B HL AR R 1R R R
BDE3 A, SHAEEAEL, 35R 0 IAM SR
X} BDE3 iy 38 ma i 56 R ., W2 4 Hh & R A M
e, {RUEEEZH b(MDA) X e ma iy 58 2, Ak EE
MmN, XML WIFS PBDEs [ A0
TEH R A TR N AR & AR A 3¢, DARNER-
UD #1 ERIKSEN'"! % 3l PBDEs i sk BT I 1 B R
BRE MRN8 F R AR KRR R . AR
Ta DA ERR R, R A R Z 2 e =4 KE A H
H 25 AR T Ak 22 b(MDA) B, &
YR 2 A= WML A4 e R 85 B[R] RE K X BDE3 Jifpaf 7= A
EMHLE, (R BT E AR R GEE B B AR P ot i
SH M, M6 (MDA) B, X5 Hig R
HIRF R 45 R —3, HMRZAME S =T E5 7
BRFEIE R, BB (Sparus macrocephalus) 12021
b(MDA) T %, SEZHZIH ) b(MDA) 2846 5 T ik A
R AR -8, FEPERRIER, SHREH
b(MDA) SR E PSR, XAl BE S PR AL BEE
PETER PRSI A O¢, 156 B Ot B LA ) S A- Bt
LA RGA HIRIKE e S . 7E35 AR5 D1 A kA
o, BRARMREEASE, B EWREMIRASCRIEA R
%, SXHRAMLTREEEZR(P>0.05), HE
R B, . R A B b S S
i, FEEREFEMDIA By B35 AR 0 D I A& X BDE3 i)
TC R, TR BER S SOD iR ML, H
B ARG ERIFEBEERN—RHR,

GSH 23 Wik N B2 /K b /R, 7]
TEA I H BRI ALY g (GPx) ME A T 48 H,0, i&
JFAK(H,0), H B 5 8 E 4k R A AL B A Bk H AR
(GSSG), GSSG zZ 3|4 it H BKiA I B (GR) I fiEfk
YER, BZE(H)RJER GSH, kN B hEME
BRI BERS F g EAT ), L R AR Ak AT 4 S gk
W ALY e . BDE3 il F AR
w( GSH) 7 A 5f 4 B0 S 35 A8 4k, 3R By (IR ok i 48
o, H. EEWREEREL; AREE P RER R FERER
AL aH, (B I RAAMEREAR FriEiR,, Xk
% w (GSH) 7£ &1 % & o X i 38 ) i 5 R i, w
(GSH) 3 hn 7] 1A Ay 42 HH 76 W38 By B 35 2R G D1 %t

BDE3 75 438 H BRI N & A= B VR R B
2, BPH GSH fiH#E5| & W GSH & J & B 3
i, w( GSH) Hy ¥ hn ol B A0 T HLIK X 5 4t 4
MR AE N MR N, S BRI E R, P A R Y
. EREEA w(GSH) B KX 4KFE, HE
A RN BT B -5 40 XS e B AR i
IR AAE A &, & M F GSH JHFE th5]
&,

R B AU Bk BE A BT B AL R IR E =
SRR, LHEHREMAER b(MDA) , i BB —
HE5XBATEEER, HWRHEERK, X6
FE R A aE B BE 35 2R G N BT E LB R G SRR T
RN R H DR R A, Bl S5 xR
HIREZT; BB B8 r=4 W& A i E
A, AR EALERRER, Bt REEY)
BEADFFSEAERT, RIS E b(MDA) F¥AK, SMEREA
WAL & FEpnE R B R I LR 2, BkE
ARG IAN IR RFENABRRE, FEMHaR
PR, TEMAE B (ROS) A, {HH T BDE3
K E E XIS G, BT LIHERR
WariE gy, BEH N RSk E E X Y4 K
o HALTRIE A JMIER, mEEIHE" KB
SR_HBR T ERMHAMEES d J5, J[RMIINE
JEE SOD {&E A AR W3 = TXF A (P <0.05), #
AU o BF g e WA 35 R G D0 Ah 2 R T v R O E
(PHE) {3 TR 7 d J5 3 SOD I #4718 K
T4, XA SURI SRR, FFEER
[ RG22 AR K, WAEETXT BDE3 #fiia
M 7 N USSR R A, AR R Ry P LA SR AR i
LUK AP BDE3 FP=AEma 57, {E B iy 361 Bsf 6]
FVRBERSE N, E R W FE R85 —Fh PR3 X R
WO N IETR B, AP I B A R PR RIE R R
DUR AT BEREARIR AR NS e i i, (HAMERRVER
HBEE . PERAEIKAIAL, ARAlE B E L
e fo I T VT B

4 s

BDE3 X 354 I IUA B B i d MRk z, 2 FhA
ZUtH ELAME XS BDE3 i i i 38 R 5, (B HBA
P FR RS [R50 - N7, IR R ZH XS BDE3 Jifp 8 2 44
BOERE, BMWEHRR, PREHAYRRD.
3 FhiEArAH L GSH Xt BDE3 i i 7 £ R . B
JEPHSUU R EH S IRAT R E 2R, RV
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