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L R IR S IREE T B, IWAR A IR SR H A L=, 1R M 264006;

2. LR, g 201306

R BT FN G 30 X DU £ 45 W (Mactra veneriformis) W FEPERON, FF & T AN [6) Jo i e BEFM 0% (0.2 ng/L .
1.0 pug/L. 10 pg/L)XTPUMABEIF 21 d A M 15 d EokBERse s, e A A i) 6l 35 10 B b i A Ak ) B AL g
(superoxide dismutase, SOD) . i3 %Ak & Hi(catalase, CAT)FIA Mt H kit L ¥ (glutathione peroxidase, GPx)ZFHi %
FURlE G P, R ER A AN 248 b . S5 R, FRRIEXT UM G SOD. CAT. GPx #f — & 1yiFs T ol 1) il
YEM, 0.2 png/L Xt H AL e /N F AP ; oK B BE, 1.0 pg/L. 10.0 pg/L G A BESE 2K & H 2 i1k
2, 10.0 pg/L FEL X U A 05 0F A AT S b 7 . Fh R T 5 IR AR L M= A . SRR, B2 NIERRAE R,
BifL 25 D R e e v sl 36 ) ) A4, SOD . CAT J 8 20 2200 i T2 25 28 A0 A7 BH S Ve J32 205 by 0 (R A5 Rz, o e 2
VG DO A G R B BB RO . ARSI SS IR N, VOIS IREE R GPx AR RN RS YIS E A IR E Y, N

TR LR S BRI T S A T

KR SRS DUAIRIR, PUACRETG TR, A2V, FEERLY

RESES: S931 MR ERD: A

FNEL ¥ (prometryn) J2 — Fi iy A5CIRE A4) P I Y
BRER, BT AL H T BB —F AR AR K
MEAN, sz T KR IRAE . TEE DK R
PR, JLHHFERSE . S DS IRE h i
FIR A a2 2Rt L AR IR A A B v o A 7K R A
L W R E e R AT
RN D P & s B F S N RE (o s M SE P N
PERREE P 2 AN R G U I AR R DL
A A ) R A P e P S 4 ke v ) 2 it vk
T H AR DL S A s N Rk B AR, T
TIREAK XA GO Fha e B K T
W Est, et B ia e, A — o i ak A,
Gy WA D S PR K = sl s B, 0 T s A
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YA WR(Mactra veneriformis) e " 75 165 5 DL A ME IR
2P I, DT (AR AR Z, EENE T
AR X R IER v MErp U  TA K AR
IR, A2 FNRE TS G () XU AR O B . A ESRY
F5 H, FNEG T R AR P AR P A AL W I Ak
(superoxide dismutase, SOD) . i %1k A [if}(catalase,
CAT) F1 4 It H Bk i 1k ¥ i (glutathione peroxi-
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P A R g0 5 H A B IO, HA& iy
(TG PR B 5 AR A AT VR S AL 32 B A A 38 1Y
ARG S FNRE T DU £ 5 R AL R S
pr&dienelioting=A NS RifEE U TS

A5 LA DLV DL SIS D £ 0 A
WG S, 3 43AT D B 38 55 v K RS A 14
T PU A G R SR AN fE IR SOD . CAT. GPx ZFHi4
AR AT PR AR Ak, ULEEA0 By B il 22 4 B 352
AR, AR A S 2 B0 B 2 AR B R T D B
X VO A7 e R R FE PR RN, B AR T RN B Y
()5 7 A Wb 7 B R A DL SIS {1 S i B At g
WA

1 HRET®

1.1 XE5HA

188 EEHPRIY(Bio-RAD, W E igER T
IUERA BRA TR . A a] WoEsE6#E TH(U-2900,
HA B ABRA A 5 (DMS00, #EEk KA
PR D) 4 H ShH 2UBKHL(TP1020, fEESR <A
FRARD . AL, JefEXD R L. & A 3hY
Bl ARV, @B TES . FRUEES
SPAL. AL,

IR FNEER UE 5 (40 >98.0%, Dr. Ehren-
storfer, FEE); % 55 i & HlE A s
{LEF(SOD) . 1 A AL S (CAT) A e H ket ik
P (GPx)I I & (B0 A R o A ) TR
Br, WD, WRRER; DI AN sl o
A AL g Al
1.2 SLIg# R

VU F AR I BT L A (8.38+0.51) g,
561 (4.10£0.38) cm; /)NET H 22T 8 (Nitzschia clos
terium) BRI R [ 1L AR 48 T 98 U5 5 PRI F 5 e 3
e S I KA 0 &3, KIR(15+1) C,
1.3 XBHE

EANCRE 0 ST = 5 @ RToe = T R
5 R R S K BT i Qe 2%, BAOKAA T IEA
THIEEEK 100 L, Sese B m) 428 78S, 4 24 hilid
W AR FHHERR 2S00, Bl 535 172 (LUARB A R R
TSRO K . E 3 YRR 1 X
HREH, 3 A YL g 20 F B BT VR 4300 R 0.2 pg/L

1.0 pg/L. 10 pg/L, X HEL]FNEG ik R 0,
AUMAR RMAFR ) Blia 7 1, e 4 At BR 2 4%
W3 A FAT. A sc s ILEES: 21 d, SCER A 4R
R AL K R R T B IR LA 2 . Wl
SEUO A R E R K BECSE I, BT SR K AR
VK B4 48 1T T I K, 4k R B Ty ik 5 kS
B —B, oK BEBCL R IESE 15 do FH TRl
TEPERE SER A SEESE 1. 2. 4. 6. 10, 15, 21
FABERCLEE 1, 3. 6. 10, 15 KEUEE; B4
BEMLHEL 3~5 Hpusmusifl, T ok g mak
U 22 . AR AR I I B 1.5 mL B0,
80 CH-AF . FHITFLALLIYN B 43 Sl e B30 52 55
B9 15, 21 REURE, B EEAS /KA P BEDLEC £
BEIR 3 H

TRt P 000 s, D A R L b R 4 21
FEHBARFILL 1 9 AT 0.86% A BRER K, vk
WA, 4 °C 3000 r/min 540> 10 min Ji5 B E R,
e 2% Th 52 W AR (1, SOD . CAT. GPx 7
AU BA I S B 1 I

B H DI UIHUEE 22 240 28, 2% Bouin’s ¥ [H 22 | 6
JECEERK . AR VA eIt AR, Ot
= W AR N WS ITHA IR SRR
1.4 HIELE

SR 2 R - BIE AR E 2 (e +SD) R,
it 43 Wik i SPSS 20.0 X il M HEAT B K 27
#rFr(one-way ANOVA), i [l T K56 %f ARl 4b
PRA 2 (A7 25 ARG, P<0.05 Fm 2257 %,
P<0.01 £/R2 5 B #%; JH Origin 2018 AR HE,

2 HERE5HH

2.1 INESEBMEIREIZEKTE

AR R 209 F 2018 4E 4 A . 7 H . 10
AT J T X ] 11 DL 248 35 X 0 K R BRI
YRR A . 25 ORI 0 K T R G
A 100%, 26 H R B N 0.24 pg/L, fi%
TR R 1.09 pg/L o ABFSE IR 128 A 45
W E TN e BT R B 0.2 pg/L. 1.0 pg/L .
10.0 pg/L.
2.2 FNEE M AR SOD AR

FINEE P J 300 FURE 2% 4R T DU A G I B SOD
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TG PERY 20 UL 1 JBihaE B Be, Bl 5T 6 B
[i) 18 F2E A TR R 1 TH s, 88 SOD B[R] &4 R | ¥k
ROV . 0.2 pg/L . 1.0 pg/L 19 25 DU Ff iy ) i
H1 SOD i PE— BAL T8 TR, 45 1 Ry
PF(P<0.01), 5 2 RIGIHHA IrFEAL, SMeT
fmE RS, PIATESE 10 Rk B & 1E S
(P<0.05), 439l 52.5%. 50.1%, 10.0 pg/L 41
T PESE I A R, AR RIS S AR
R, 51 REANHI(P<0.01), % 4 REHISE T,
510 KK RiA F K 65.4% (P<0.05); 25 15K
J5 BTG MBI RRAG, 56 21 RIEE A IR . ok B
B, 0.2 ng/L. 1.0 pg/L M4l SOD 745 1 K
AP, 2BE 7 RikF| 5 E(P<0.05), b5 Z
WA I R IR ZH . 10.0 pg/L 40 il % PE 5 B TF
Ja TR, =58 15 KR RALT X B4 (P<0.05), A~
RER A X IR, HAREANERGE .

$NELYH(ug/L) prometryn
0T 50 zz02 1.0 510 '
40 * n=3; x+SD

W
(=]
T

*

(3]
(=]
T

—
(==

SOD I3 F3/(U/gprot) SOD activity
(=)

o ) SN

fi[E]/d time
1 TRV BE T Xt U £ e R B SOD 1% 442 1) 52 i)
*RIN G X R WA 1 P 2% 7 (P<0.05), ** 3R 5 X B4
LA A B 3 M 22 5 (P<0.01).
Fig. 1 Effect of different concentrations of prometryn on
SOD activity in gills of Mactra veneriformis
* indicates a significant difference compared
with the control group (P<0.05);

** indicates a extremely significant difference
compared with the control group (P<0.01).

FIN R e Jolp 36 RRE A% AR DU A e 0 VS £ R
SOD JEHERysZm WK 2, FramBL, 0.2 pg/L.
1.0 pg/L Pigl SOD THME¥4b 45 TR A, Bk
BIETHRE G RRARA R E, PI4L SOD i 4 437l 78
B4 KA 6 RIKFIREIA SR (P<0.05), 400K
29.0%. 34.9%; 10 pug/L 203 B Ky e vl il )5 1175
T, 51 RKERPIE 25 4 KRR RANE,
56 REMIA T R 15 KikBIR M EHE TR 8.3%),

R BN B S < ¥ KBTI L, 0.2 pg/L . 1.0 pg/L
WiZ SOD 16465 1 K| 55 3 KA Frlnl F+(P<0.05),
10 pg/L ZHAES 1 REFLEREAL, vl A8 M T Mrad =k
2 ISP, M SOD TG PE, 4 3 KisF
e {E, B R X B A

14| FMELE/(ng/L) prometryn
10 2220.2 BE81.0 510
[ n=3; x+SD

A
/
/
/
/
/
/
/
/

SOD [{ #7/(U/gprot) SOD activity

2 4 6 10 15 21 SI S3 S7 S10 SI5
IfE)/d time
B 2 T[] e B I v ot DU s W 30 A
SOD i 4 45 il

*FTR G N IR LB W3 M 22 5 (P<0.05).
Fig. 2 Effect of different concentrations of prometryn on
SOD activity in digest gland of Mactra veneriformis
* indicates a significant difference compared
with the control group (P<0.05).

2.3 FNEETM AT CAT MM

FIRE R P38 FURETICSR AT DU A S R S CAT
RS2 UL 3. BHE BB, 0.2 pg/L. 1.0 pg/L
WIZE VU F b R R CAT S PR R BREE 1 Kot hk
PF(P<0.01), 55 2 KpLmil, Pidi&simsa A,
0.2 ug/L 2155 6 K V5 10 KiFs 3R 0 38.1%.
34.8%, SXTRALIAH h 22 AN 0 3 (P>0.05), 1.0 pg/L
AR 4 K8 6 RYWIHFIHAN 4 KikBIR&
TR (P<0.05), 251N 72.6% . 42.8%, % 10 K
TRl 0 P 4 ) L T ARG, IR T X B, B[]
RN R . 10.0 pg/L 20 B M B A F ol e T
a5 1 RIFAR Se s i (P<0.05), 25 4
K6 RIKBNB w1522, 41008 29.6%.25.0%,
5510 KIS, 1.0 pg/L 411 10.0 pg/L 20 CAT
G- Al T 5 A BB VA R ANIRE (3
BB, 0.2 pg/L 20 CAT i PE#a T %) IR 4
(P>0.05), 1] Wiz BN RFXT CAT 1 PHERZ A
Ko 1.0 pg/L. 10.0 pg/L P4 B M ICH B8 1k
HUAE, Seib Fommmas, Ak g T A,
1.0 pg/L HAESE 7 RGOHT B E & X R4 (P<
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0.05), %5 10 KRNI (P<0.05), 1 10.0 pg/L L7E
55 15 RPk B 15 5:(P<0.01),

S
52500, B/ (ug/L) prometryn
E * 10 £210.2 E281.0 =310
E 200
<
QO
3 150
&
2 100
R
Hlo 50
3
>
S o
FfjE)/d time
B 3 N[ B 4 N v ok DU A e 0 B8 CAT 15 PR Y 52
* RN 5% AL LA 5 T 25 - (P<0.05),

RN 5 X B A B 1 22 5 (P<0.01).
Fig. 3 Effect of different concentrations of prometryn on
CAT activity in gills of Mactra veneriformis
* indicates a significant difference compared
with the control group (P<0.05);
** indicates a extremely significant difference
compared with the control group (P<0.01).

FINERL e Jolp 36 FRE A% AR DU A e 0 VS £ R
CAT WEMEMsZmILE 4, WriaprBe, IR 2T
R, WAL CAT S B AR RN . 3
ASSCI A A R ST SR R B, 0.2 pg/L
20 it 3 M 0 W R ZH (P>0.05), 4 4 KikE&E
TR 29.5%; 1.0 pg/L NS 2 Kilglihs I
94 RIFFIREIHEFHK 56.4%(P<0.01); 10.0 pg/L
ZHIEAR AL F P FARE (P<0.05), MWE 2 REH
15 REEEE ST (P<0.05), 7655 4 KikEEmis
T3 103.5% (P<0.01), §/K B Fr B, 0.2 pg/L 4
BTG PR X B4, AT 0L, 0.2 pg/L FhE v e Xt
DU £ 4 R TS AR AR CAT 1S P2 AR K. 1.0 pg/L
HAES 3 K(P<0.05).5 7 KA FHA SRS HIG
PEA IIITE, 55 10 K5 I R 30 i AKX B 4
10 pg/L ZLRINETRRAL, 26 1 REH 7 RYkL:
Yol S IF R B H(P<0.05), %5 10 KI5 i& e
WA, T X B 4(P<0.05).

2.4 FNEEX A GPx BN

FNEG A RS AR T DU 05 IR B GPx T
PER I WL 5. A BB, 0.2 ng/L H—HAAT
A TR, 51 KRR EIA R (P<0.05), 52 K
T IEVE R, 510 K VAT B0EH,

%28 4
350 F " FNEE ¥/ (ug/L) prometryn
3000 I 0 Z220.2 BE81.0 €110
*

250 -
200
150
100

4
(=]

& B K & 4 . L&
1 2 4 6 10 15 21 S1
A A]/d time

Pl 4 ASTRIvR B F e e X Dl £ e o 0 A

CAT {& PR
* R xR L ECA 8 3 M 22 5 (P<0.05),
TR X B H B I 35 1 22 5 (P<0.01).
Fig. 4 Effect of different concentrations of prometryn on
CAT activity in digest gland of Mactra veneriformis

* indicates a significant difference compared

with the control group (P<0.05);

** indicates a extremely significant difference
compared with the control group (£<0.01).

CAT.IE 11/(U/gprot) CAT activity
(=)

rk 4 4 :
S3 S7 S10 S15

45 $hEE/(ug/L) prometryn
10 22302 EE81.0 £I10

N
S
T

N W W
wn O W

—_
S W

GPx .5 J7/(U/gprot) GPx activity
N
(=]

5
0
4 6 10 15 21 Sl S3 S7 SI0 SI5
fisfE]/d time
B 5 AN TR e i D v ok DU A IRV B GPx 336 PR 5
* N5 X A LA B 35 P 25 - (P<0.05),
RN 50 R LA IR 3 25 R (P<0.01).

Fig. 5 Effect of different concentrations of prometryn on
GPx activityin gills of Mactra veneriformis
* indicates a significant difference compared
with the control group (P<0.05);
** indicates a extremely significant difference
compared with the control group (P<0.01).

VR HN 35.8%, ZJ5H T H T X BALK - (P>
0.05), nJ UL, fIuk B FNE AR FH &5 S GPx IG 1,
T V0 £ 05 W 7 A — g AR . 1.0 pe/L ZHAE{E
5 0.2 pg/L fHA—2, 5 2 KIGHHG L
MRS THE, 7655 10 RiA S 2 8EE, 5%
2 34.3%; 1M 10.0 pg/L 422 MEIRHE, 5
X R4 25 53 i 35 (P<0.05), 56 1 K. 55 4 KMEE 6
K A2 3 I 2 W (P<0.05), B P I B AR B F
. BB B, 0.2 png/L ZH GG S K3 ok e T
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1 XA, Bea T4 BB /K 1.0 pg/L F110.0 pg/L
4 GPx I MEAR L BRI B s R IR FUIRES,
TR

FIE VA RS AT DU A A R TR GPx
WM UL 6, BB BB, 3 AL gl SR
NER 1 RAEHFEF(P<0.05), JAMEA FEAE, 0.2 pg/L
1.0 pg/L PRALTESS 10 Kb B EE, 7558505

g 1FEAH(ug/L) prometryn
g 801 ¥ o zzo2 @m0 =310
% 701 B
§m
2 50
& 40
%w 5
= 20 ?
2 10 (BN | [ 7
3% ' ‘»: )
5: 0 ! !s: K B
© 1 2 4 6 10 15 21 SI S3 S7 SI0 SIS
Aif[a]/d time
P 6 AT o JBE I v X U s D 0
GPx i P (14 5

¥R G0 IR HURAH B 22 5 (P<0.05),
3TN 5 IR A LU A A i 3 22 5 (P<0.01).
Fig. 6 Effect of different concentrations of prometryn on
GPx activity in digest gland of Mactra veneriformis
* indicates a significant difference compared
with the control group (P<0.05);
** indicates a extremely significant difference
compared with the control group (P<0.01).

9 30.6%. 34.3%, 10.0 pg/L 2 BT 1725 Ak 5 %t iR
212 5 0 3 (P<0.05), 5 1 K. 5 10 KRBT
BERIEH 69.3%, 1L 6 KR FMHl (P<0.05),
TR A 64.9%, Bl 3 S4HISFRARE S K
BB, 0.2 ng/L. 1.0 pg/L BHEHAESS 7 KisS
ROW N 74.4% (P<0.05). 134.1%, 10.0 pg/L 4
FESS 3 KikBmME, 5 7 K 3 M TRAL,
0.2 pg/L 20 5% IREH 22 S AT IR, 1.0 pg/L . 10.0 pug/L
W3 2H B S ARG T X BR 4. (P<0.05), BA R EZTGTE .
2.5 FNEDS T IO A G R 63 40 L0 T RS O RN

FhREE A AR, RS 15 K. 21 KA
DU AR IR B 22 D R REAR LI 7, 38 15 RHT,
X B T B A0 B HES R . B IE R, AT LA
SEHNLT R, MRS HS TR . LR
7a); 0.2 pg/L A1HHLZ FhEESA MK, AR
(Kl 7b), 1.0 pg/L L8224, 68 A 52 AR (K]
7¢); 10 pg/L A1l 22 K45, FEW R (E 7d), #&
JERONV I, 21 d B, 6 BR 4L E R A0 A
5(E Te); 0.2 ng/L 4822 55524 3 (& 76), B
B R, BR2ziE— AR, I R AR 4,
LF BT, 6822 P TF UG B0 R B O 2 AR R (I
7g-h), 10 pg/L HR22A8 FFEE ST 1.0 ng/L 4,
Fis [ 2850 o7 R e 285 1 B S

7 FDF 00T DU A e ) 2 A 52 )

%s;g‘f' = P

a~d: 15 d XS BRZH . 0.2 pg/L 40 . 1 pg/L 4. 10 pg/L; e~h: 21 d BPXFTIREA . 0.2 pg/L 4,
lpg/L4H. 10 pg/L 4. A: 822, B: 454542, C: HRNRIE.
Fig. 7 Effect of prometryn on Pathological changesof gills of Mactraveneriformis
a—d: control group, 0.2 pg/L group, 1 pg/L group, 10 pg/L group on the 15th day; e—h: control group, 0.2 ug/L group,
1 pg/L group, 10 pg/L group on the 21st day. A: gill filament, B: connective tissue, C: gill diaphragm.



1462 Hh [ K R A

428 &

3 iTig

A EE R 502 A YR a2 3 i an i AR
WHETHLE, SOD 1EAEAMBUAILEE, Bels
AFTE (02 H HHEE LA Hy0, Fl Oy HyO, 7E
CAT FI GPx WIVEHI T #4E0 HyO 1 050 CAT 7
T SRR 480 1 3 . Ho O Rl S A6 L R B 1 35 sk
DR AL H I B T R E AR . GPx AT
THERALA NI H0, M g2 St by, Miilis o
B AL, B Lk 40 R4 42 5 A AL B A T
SOD .CAT #1 GPx Z [AJAHE.WpIF], 7EIFERIGTESA
3 6l B J53 o S A AT LA B sl 20 %o B 1) 4 36 e 1) o
BEVER, =S MR 2 T ) S A 2 0 R AU B
T Hy0, S AR SRy 4, soD .,
CAT 1 GPx S5t A AL W1 Sl 2 W00 A= Wy b 5 W 45
bR, TEAEASREHAE OB 15 YL W 57 b i F 4%
Rz

] P AMEFD BT D 2R A AL R S MR
N A5 T T A el H R AR UERE, BRI
A K AR Sl ) BT A A0 B 2R S8 Y T R AR BRALAE
10 pg/L. 50 pg/L 71 By oy Ak B A S V4t 0
(Crassostrea gigas){H LI, H SOD il CAT jf
ZF) R EE S PRI 4 R RR AR
Ab PR e B B AR 1 (Oreochromis  niloticus) I IE,
GST Fil CAT {1 i 32 i S s "); 2.5 mg/L
FH I 38 AT 85 (Oncorhynchus mykiss)12 h J5, W]
BEFESHAME CAT. GPx i HERY, T #1ab
K (Paralichthy solivaceus))i, HERZAIfE SOD .,
CAT I GPx (1 i 32 201 @ 412, 0.51 pe/L
FhE i W] 5 | S [ R B M (Procambarus - clarkii)
HEGTAA B PEIRAE, BrE LRI Z 252
AWFFEH, PUMAERIHAZ ] 0.2 pg/L. 1.0 pg/L.
10.0 pg/L AR 3 Ao d vk BE A 4N B e B
RIS A R G Bl L SOD,
CAT M GPx (Ve K AR B

Rt i BRI A FEE, 0.2 pg/L Fhsgessd PO f s
AR S RV T PO T 52 W /N T 1.0 pg/L . 10.0 pg/L
21, AR B T O A 0 R A — i B A
B, 5P A EE N TR, LR AR X AN,
X 5 K ()G B 4 e 2 5 1] 5 e [ i S 0

AN AR P R B T 4 R — 2. ENAMEZ
WFGTAR & B, A4 Wik 22 2 4% B 1 B o ae sf, L
A2 Al HH RR L 4 B 7 A oy SR B AR Ak, TG T A
TP, AT, PR 0.2 pg/L
P BN ER T, RNEHEEN 2, B
LA AL A L, SOD, CAT il GPx i /148
5,5 A AR IR M RS B Bh AT, DB Y
BUARZ 2075 G Wy it i, HLIRBL AL G 2R 58 & 7
PRy EH, BB HLR 5 3, X2 DZeh
T AN R T AT B BORAS A 45 R
10.0 pg/L 2H B 45 10360 e ) S8 4 A% il 1 2 BH i 5% 5
T, AT BE S i D G TR VO A A IR AR Y AS W R
R, B RIS AL AR i 2 AR B T
AhE#E SOD ST A AL S i B, ML T2 e
T A SR BIAE S, T 3l i RERO
TN, SOD Bk =k 1) HyO, ANRERE S 40 fiie,
S E AL RS LT, GPx IR PR AR R E,
Z D A R B B W, HE M TR S 3R
H,0, A9 BF, IE T % b S AL W s PE g s, 1F
1113 XeF 240 6 15 B AR AR 5 2, ML Bt =2 2 A A A
FREL AR, X 5 TR AR A R X SR AT (Ruditapes
philippinarun) 1A P4 1 15 1 28 4k B0 A 19 52 i 22—
. CAT Fl GPx [Fl ¥ Bk HoO, 1 8 22T A AL,
VR0 Tt XT84 ) i 7 T BE A AN TR, T RE S
Xt Hy0, S SRR P, 8 kR SOD |
CAT Fll GPx Xof Jilpa01 1% S0t 34 22 300 g 608> T AL
Rl RE TR R SN s R Ak, 2 B B A,
1M DU A R X5 DL 2R R AN, Lk
fiff & iR E, 2R AN AR, Y
mi 7 ML) AR X A T Bl N v B Y T
PRy TR S R A AE T 1 7 B S ) R
A, 2 B G A () R R R N, X 5 4R
TR T EE X E ST IR D (Mytilus  coruscus) BB
MAEHE SOD. CAT!, LI K PFOS X353 05 N
(Perna viridis)ﬁféﬁ?fi%ﬂ%%””E"J??ﬁ M 1 Bt 5% 24
R—%,

HOK BRI EL, 0.2 pug/L. 10 pg/L 41 SOD .,
CAT HI GPx if M4 M FH sl ik &2, W BE Rl % Fh &
Ve A T R, VO A R AR P R A B R,
WO D, TS AWK oH 10.0 pg/L 4 GPx .
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CAT WHPERIZERL . KRFPIRE, T B, 45
A FNRL I 5 R SR AR L AR, BE A S 5 (]
MIIEL, 10 pg/L 20 D124 3k Xof 1 55t 3 5 s vz
ANFA, HED DY A b R R R B B A2 B T RS
TG, Gl —E R R, o 200G
AARRERE SOD. CAT. GPx KitiEH:, SOD f=4:
i) H,O, #H CAT . GPx WITHBRTE 1, HLIASZEIRY
JolE R T A BB R T, AR A R S Az 2
IR, CAT Fil GPx (G PERRAR S, HE i A
A3 G AR IR0, RGBT T th R B R
XK. 1.0 pg/L 2. 10 pg/L 21 O £y 35 i)
H GPx IS TCHE AR R LA, TR,
FERETL W B R S8 AR T 1 o 45 SR T A )
b J52 B D A Y T D A i R 1 T PR ASONE, 15 BH A X
T SOD. CAT Ifi 5, GPx XFME a2 M58
URR, AR RS Y I AR A RS R
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Effect of prometryn on the antioxidant enzyme activities and histopa-
thology of Mactra veneriformis
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LIU Huihui', WANG Weiyun', ZHANG Xiuzhen'

1. Shandong Marine Resource and Environment Research Institute, Shandong Key Laboratory of Marine Ecological
Restoration, Yantai 264006, China;
2. Shanghai Ocean University, Shanghai 201306, China

Abstract: Prometryn, a type of herbicide with high efficiency and low toxicity, is used to remove algae in agricul-
tural weeding and aquaculture, as well as in rivers, and reservoirs. Shrimp, sea cucumber, and shellfish are widely
used in aquaculture. Prometryn is frequently detected in domestic and foreign marine environments and export
marine products, causing ecological risks to fishery breeding environments and affecting the quality and safety of
aquatic products. Mactra veneriformis is a common economic shellfish on the coast of China. Owing to its fixed
growth position, the risk of net pollution by prometryn is relatively higher. Prometryn can cause changes in the
antioxidant enzyme system of marine organisms, thereby affecting their immune mechanisms. Changes in the ac-
tivity or content of its components can be used as biomarkers of oxidative stress. At present, domestic and foreign
studies on prometryn in shellfish primarily focus on the investigation of local contamination and acute toxicity,
and the effects on the antioxidant enzyme system and tissue cells of M. veneriformis have not been reported. To
investigate the toxicological effect of prometryn stress on M. veneriformis, the 21-day stress and 15-day net water
release experiments of different concentrations of prometryn (0.2 ug/L, 1.0 pg/L, 10 pg/L) on M. veneriformis
were carried out. The activities of superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx)
in gills and digestive glands at different time points were determined, and the morphological changes of gills tis-
sues were observed. Results showed that prometryn had certain induction or inhibition on SOD, CAT, and GPx in
M. veneriformis. Moreover, 0.2-ug/L prometryn had less oxidative stress than that of the 1.0-pg/L and 10.0-pg/L
groups. The enzyme activity of the 1.0-pg/L and 10.0-pg/L groups could not be restored entirely or even lost in the
water purification release stage. Additionally, the 10.0-pg/L prometryn had irreversible oxidative damage to M.
veneriformis. Prometryn could cause atrophy of gill epithelial cells, shedding of cilia, and enlargement of gill
filament space. With the increase of prometryn concentration or the prolongation of stress time, there were sig-
nificant SOD, CAT, and changes of gill tissue cells concentration and time effects. Furthermore, high concentra-
tions of prometryn had considerable toxic effects on M. veneriformis. GPx in gills of M. veneriformis can be used
as a potential biomarker for assessing prometryn pollution and providing an early warning for marine ecological
environment pollution.
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