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Abstract: The SOD activity and MDA content in mantle were studied after Perna viridis exposing to different concentrations (2.0 pg*

L', 10.0 pg-L™" and 50.0 pg-L™") of phenanthrene (PHE)and benzo (b) fluoranthene ( BbF) separately under experimental con-
ditions. The results indicate that the SOD activity follows an induced-inhibited trend with phenanthrene exposure, and it is significantly
induced by exposure to benzo (b) fluoranthene at 15" day(P <0.05). The change in MDA content suggests both PHE and BbF expo-
sure may cause oxidative damage to the mantle, but in clean water, the damage is ameliorated gradually until it returns to normal.

Since SOD activity and MDA content in the mantle of P. viridis change obviously and differently with 2 kinds of PAHs exposure, the bi-
ochemical indicators for P. viridis are suitable to indicate the pollution to the marine environment by PAHs.
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JE ( phenanthrene, PHE) &/ 3 NAEIFE R
I Z ISR (PAHs) k& ¥), FFHFESABE
PERER“K X7 (BP9, 10 XU4#E), %I (b K
[ benzo(b) fluoranthene, BbF ]2 EA 5 /NFK3f B HiL
R PAHs L&Y, BURBMEIOR THIF(a) 8o 1B
SERIE A 1 b RS Iz a9 &R LA R Tk
ATETS KR EBHER, #PEdRE T PAHs 9534 H
#2 INEE, PHE F0 BbF 7E/K AR 3F 45 b i) & B 8ok
TR o TR E BR VL = A Y Hh X3 R R TR A
w(PHE) & 35 1 460.61 ng - g™, w(BbF) ik Z|
828.50 ng + "5 K VL U 8 A A B UL AR A o
w(PHE) %7 16.78 ~64. 11 ng-g~", w(BbF) 37 3. 54
~104.78 ng-g ''*', PHE FI BbF %7k 44 ¥ BA
R, PHE Xt 2 f# & ( Pseudorasbora parva)
96 h P % B it & W (LCy, ) 2 0.22 mg -
L', CORREIA %" & Bl 76 & ¥k B i) PHE B 5%
AT (Sparus aurata) FRILH BBE . 7 IR FEH)
A% Bz %S @ 5 (a RERZEFE (k) Pt
FifLR3 D ( Chlamys farrerri) Yo JE A I B AR it 4
A6 (LPO) Hif57K P o HI T3 2 # PAHs (b &1 5
IKIEIRVEEE & 18R, FE7KIRIATR H i B 4512
HEBEAWMMAEE, FHXKELEYHEER
HITTER o

A ALY AL (SOD) 2 A= Wy ik T A AL Bl 1
REMBEEBZ —, TEREMEAK-O, HH
F, R -0, RAGREIERR, -OH ™A 7] fE 1
BN, BB SZ 45 65 1 7T BB K. SOD & BR
0, MEE I SHEBEME AR, HEYEZIN
e il i AR R BEE DR BT AL B 1 5t
BT R, R, EPREERNZE R < (ICES) T
1994 AEAAT HE 77 ) ¥ 15 G B 30 A A W 0 48 A
WA HE SOD 7E N M HT AL B R SE; TN /&
(MDA) & LPO ) EZE =Yz —, HEBRMWREK
A HEE R E YRR SRR, R BRI
AW 3 TS G A W M U HE T o

NEMEEEAEY, RRE, X5y EE
BoRM ZBWER, WHAEEEIRET R RE
Yy MERENINEE Z RN KR ERE K
(Hg) MR (Cd) % ) AN I (=T 285 5%) X
LG 1 (95, {B45 56 PHE 1 BbF X 3%
HPEJEH SOD 15 J3 71 b (MDA ) B0 i AR T4
SCEELASE ZRIG D (Perna viridis) gAY pH 6, @1t

WiZEHi— PHE 1 BbF % 5 B8R AT KK A5 T
/RGN SNE A SOD 35 F1 A b (MDA) 1738k,
HisF PAHs 3352206 D1 EEALEE, AAT DL 38
IR N R B A T T SR AL B HEA ,  [RIA AT o il
RIS R ISR 6 22 S BERL

I AR

L1 Ress

AT R B 7K BT s B3 B P 3 R A i
KNSR 7R N (5.0 £0.5) em, fAREN
(15.6 £2.9) g MFFRIE U MIRB X R KT A R
FAKHERZ 0.4 m, & 1.2 m, 600 L [
POEWERE . FHRBINEFRT d, HIRK 172, F
FH R 200 ~300 ind-m~°, HARIELE TS, FFR
MRAZTEREAS . XEEKIE B W SMHE, SUiE
DUEFENIE IR R, Mg K3 34 ~36, pH 7.7 ~
7.9, KiE22~25C,

PHE F1 BbF ¥k 53t 4fi, W F 3 Sigma 24
Ao PEAAHTEL, T Mk A w, Hith
R A e, SOD Fl MDA F17& H il 3 145
&¥W B R @ RUEY) TR,
1.2 WA E
L2.1 JREWERE BN EY % PHE Al
BbF, #% HECA 1.0 g L' 5 AW 7E BB 3
il BB b5 B & Wk B, &1 PHE F1 BbF 2.0
pgs L' 10,0 pg L7 F150.0 pg-L '3 AMbFLFI 1
APIEART BRZH (P ERfAFR HE <0.01% ) , B4 35
MR, W2 MR, 548 h EeF ik
REAW 1 K. BRAS, RABLRLR, BRE
AR PR B o
1.2.2 HASRKKEI % /077 PHE Fi BbF B
B L, B4, B8 ME 15 RAFKIKEES 2
B8 T RIS AR FEHLEL 5 RIsDIAMA&, dEfR
FIBH AN ERE A 2, T i AR 3 3k /K B vk 2 1
W, TR UE 4K 25 R TE UK 4y B AR BN B
0.4 gESH AT, MBA A Tris-HCl 22w (pH
7.5)1 mL, 7£1~4 CHvKKB FAI3K, FA Tris-
HCl 2453 4 mL, A5 TRHEZELILO0~4 C, 3
500 r+ min ') B0 15 min, B VEWAM .
1.2.3 ERENE SRAaAs sEalh &
VLH#ETT, SOD 1& JJ i X B ZE AL EA
fE 1 mL [ ¥ H SOD i i 83k 50% B i %o B )
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Fig. 1 Effects of phenanthrene and benzo(b) fluoranthene
on SOD activity in P. viridis mantle
#. significant difference between treatment groups and the control
(P <0.05) within the same period; 2* and 7 *. detoxification

phase in clean water. The same case in the following figure.
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Fig.2  Effects of phenanthrene and benzo (b) fluoranthene

on MDA content in P. viridis mantle
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FraH, IHAESE 15 Rpa LRI ABEE, 557
B X BE 2 5 H 55.8% . 81.6% Fi 127.0% (P <
0.01) (E2), WEKBRH B&LLIEA b(MDA) H
FRFEAR, B 7 RBHRAGRN P, RWKEA D
(MDA) E 5xX IR EMZR(P>0.05),

BbF e %5 1 Kb RWKEEA b(MDA) BE 5
TXHRA(P <0.05), FEEREIMER, 3. &K
FE4 b(MDA) 2 BEM E A&, MKKEARSE
B LT, FEES 4 KA 8 Rt S5x AT R
EMEF(P>0.05), 515 RET&WEA S5 b
F+T 21.0% . 50.7% F193.4% ., {EABHK T d G
K Ab PR 2H YR B R K- (P >0.05)
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3.1 2 PAHs %f SOD & A Ey &0

FKIREEH PAHs Xof DU IE A B D) RE X A7 72
ANRFRERR N, 1275 G4 bE T 38441 SOD i
JIF] BE S R A WIS B 2 FhRLBSCE , HX Sk
AR AR, H2 R A Yy (A i
SR —FRIRES o 2 FiCIRZS 1 HE B e T B 88 11 5
FUSIE],  [F]d R T A M RS U . AL
L AT A K R AR WA S IR AN B L ) — o 3 . A Bl
2B 5 T B T S B T A W X PR A3
&%, FAREZ B —E B, ERag Z
. PHE 5t 3 f PAHs R & B EEXT FEAR IR T
( Ruditapes philippinaram ) SOD & J1 50— 4615%
SIEMH RS RE, kKT PHE i T
F5F M DSME 5 SOD 1 J 284k 5 567 Ja B AR
e, JERIEA SOD 1 J7 i 52 i AT BE 2 I D1 X Ab
FEIREE B — Fh RL O B IR AR RO, 8 A
SOD ¥ Jy 238 I 3% 58 F BRSO A 5
BRIFERC R ; MEE B RER, EHA A mE
WA Y SOD VERRBE Sy, DURSMERR SOD 52
MRS B B 8E N 5/ 80, B SOD %
TR, B PHE T &, W IAMERR SOD 3% 1324k
Xf BbF R BAR AU, RIAESS 1S Kpia
SEWRI SOD I& NERmWKERME T AR BERET,
XA B T PHE FI BbF [ {h2% 1 i & 4544 1R
(7 77 5 | A D D0 % 2 A i o7 P 2 5 o

BiEHEKPIKE 7 dJ5, PHE 3E | R
BEZHFN BF [ip4b 38 55 ) 45 AL B SOD ¥ 1 ¥k &R
FIEH K-, T PHE Kb33t () 5 ¥k BE 41 SOD 1% 7

R MR T X B4 . KW BbF 42 PHE fijpie
WRHEE ST LZ WK E , HEWKE PHE 4
SAEREHOREAE IR, SEEIEIIUERNE
FKIKERE ST, HFEE R B ERK AL E M
Tt —B SR .
3.2 2 # PAHs 3f LPO K FRI5M

25 A W iRz BRI R 3R e B LR 257 A i
&/ -0, | -OH #1 H,0, T, XEEEEST
PIREE ST REUMEIE LPO /EH, MERS
BEREGEY Y WK SR BOR 2 # PAHs
Xof 535 e DL T vk B B B (] JBp B, AP RN b
(MDA) B & FXf i 4, KB PHE F1 BbF [ X
SNERAET —EMEMAES, SBUME LPO
YEFIYGSR, AT BB 4 B ) I Th e ™= A A 1) 2
M, EZKBER B Be 2 F PAHs 38 T MM EE b
(MDA) Z ¥ AR =X A K, X2H FHLIAER
ARG K IENRE, HREZRMEESE;
[RI B ] BB A4 P & 5 9 PAHs X152 9 Rt ik 2]
S G NTTR e Gt S 2 7 & e v o i)
FLI DL ( Chlamys farreri) 47 43F (a) BEBERE 15 d
JERHBENE K P EFRERAHAN K BaP & &R
HERE, 3 dfETFRES0% .
3.3 2 % PAHs X ELMHEH A E R

A H HE] & AR LPO, (i b( MDA)
FHEr, T SOD ZIEFRA B HER MR, Bk,
SOD 7% 715 b(MDA) Z [E fF7E —E MIAH M. 5K
FA @ i X K OF PE 4 8 ( Crassostrea gigas) ()
i a BT & B SOD 1% J1 2 T Ry, AHMLH AR
FRi EACTEE A A RRER T, Eoraghe
FIFE 2 b — 08 95 Xt 3 2 #81 ( Brachydanio rerio ) Yt 7
J5#5H, TCDD #1 PCB77 435l fe 32U ME 6 (MDA )
Hfn, SOD JE ) TR, ik PHE ib3 F B %L
X s UM s i LPO FE R, {H SOD 1 J1 20 4754R%
FHm, XAEE2H T PHE SEASNERG, ST
SOD EFH ) FRE, =4 —2 SOD, HXifEFIE
PSS, THRFPSR B, BT 15 REHEN
HMERE SOD & i M, 8RB T LA
K B HEEARE IR, [FBS b(MDA) B3 b7+, [A]
BULEA T e L NLIA G 2 B B R SE, P
EREMAAMERHE. ARG RKRY, PHE WEZE
BIYLG Z — 25N K LPO /EMH, SEWLAE
Z RN ZE B HEMNIGE, TS B4 A R
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