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Fig. 1 Effect of different concentrations of metolachlor on

SOD activity in gills of Mactra veneriformis

“*”: significant difference compared with control

group (P<0.05); “**”: indicates extremely significant
difference compared with control group (P<0.01).
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Fig. 2 Effects of metolachlor on SOD activity in
hepatopancreas of Mactra veneriformis
“*: significant difference compared with control

group (P<0.05); “**”: indicates extremely significant
difference compared with control group (P<0.01).
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Fig. 3 Effect of different concentrations of metolachlor
on CAT activity in gills of Mactra veneriformis
“*”: significant difference compared with control
group (P<0.05); “**”: indicates extremely significant
difference compared with control group (P<0.01).
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Fig. 4 Effect of different concentrations of metolachlor on
CAT activity in hepatopancreas of Mactra veneriformis
“*»: significant difference compared with control
group (P<0.05); “**”: indicates extremely significant
difference compared with control group (P<0.01).
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Fig. 5 Effect of different concentrations of metolachlor
on MDA content in gills of Mactra veneriformis
“*: significant difference compared with control

group (P<0.05); “**”: indicates extremely significant
difference compared with control group (P<0.01).
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Fig. 6 Effect of different concentrations of metolachlor on
MDA content in hepatopancreas of Mactra veneriformis

“*»: significant difference compared with control
group (P<0.05); “**”: indicates extremely significant

difference compared with control group (P<0.01).
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21 d X HE 2 8 22 25 A ATH SR 52 3 (81 9)

154

a: XTHR4L; b: 0.5 pg/L 41; c—d: 2.5 pg/L 4.
Fig. 7 Effects of 0.5 pg/L and 2.5 pug/L metolachlor on Mactra veneriformis gill tissue under 11 d stress
a: control group; b: 0.5 pg/L group; c—d: 2.5 pg/L group.
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e—f: 10 ng/L 4; g: XFHR4].
Fig. 8 Effects of metolachlor at 10 pg/L on Mactra veneriformis gill tissue under 11 d stress
c—f: 10 pg/L group; g: control group.

Bl O S0 FH R i 21 d X D A R 8 2 25 i)

h: 0.5 pg/L; i: 2.5 pg/L; j: 10 pg/L; k: X HA4H.
Fig. 9 Effects of metolachlor stress on Mactra veneriformis gill tissue for 21 d
h: 0.5 pg/L; i: 2.5 pg/L; j: 10 pg/L; k: control group.
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0.5 pg/L it 21 d Fe 11 d s A U RS A
T, FRA AL I, (RS BT 2.5 pe/L
WA 21 d, KHSME ALY R, A4
s 10 pg/L Mhift 21 d, WAAF R RL; X R4
it (K 11),

3 Wit

P L (R OS) 2 L 0 1 T 24 i 6 3 o
WA AR ), O R T AR A T
VMRS . PR AL RSP T s ok 2 5



580 R R A %29 %

Kl 10 KI’J/&F%WEFEHQHJ}L 11d Xﬂmm‘*wﬂ?%ﬂ%éﬂ BT
I: XFHRZH; m. n: 0.5 pug/L; 0: 2.5 pg/L; p: 10 pg/L; q: 11 d X} FEZH
Fig. 10 Effects of metolachlor stress at different concentrations on Mactra veneriformis hepatopancreas for 11 d
1: control group; m, n: 0.5 pg/L; o: 2.5 pg/L; p: 10 ug/L; q: 11 d control.

11 TRl B2 S o Y B e 38 21 I ) G e )T JRJR 2 2 614 2 Wi
r: 0.5 pg/L; s: 2.5 pg/L; t: 10 pg/L; u: 21 d XJHEA.
Fig. 11  Effects of metolachlor stress at different concentrations on Mactra veneriformis hepatopancreas for 21 d
r: 0.5 pg/L; s: 2.5 ug/L; t: 10 pg/L; u: 21 d control group.
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SR KR A ) FE BEPE ALV . N 42 £ (Carassius
auratus)7E 1.5 mL/L 1 2.0 mL/L i T 5 i /K 4%
w9 A A A R T T T BRSO O, Bl
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[w]") . (Paralichthy solivaceus)sZ T i iz it
JE, HRANM SOD . CAT % 432 51 B WA ', A&
WFFE R, 3 AN Wi 41 A F AR A SOD . CAT
TEPEFN MDA & 2 550 IR AR o2 S 8 22 2 1k,
& BH S T FR T 2 6 1 e R B R T R
FEAE T R

N e A (3 DR SIS N SR CEZ S i1
il PO £ 5 IR B Y SOD TEPE, T 10 pg/L ik BEZH7E
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Effects of metolachlor on the antioxidant enzyme system and histologi-
cal structurein the gillsand hepatopancr eas of Mactra veneriformis

PENG Zhongxiao'?, HUANG Hui', WANG Weiyun', REN Lihua', LIU Ge'*, ZHAO Jungiang'?,
GONG Xianghongl, ZHANG Xiuzhen'

1. Shandong Marine Resource and Environment Research Institute, Yantai 264006, China;
2. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: The effects of herbicide pollution on the marine environment and aquatic product quality and safety has
been of great concern. To explore the effects of metolachlor pollution on shellfish cultivation in the Yellow River
Delta, the effects of different mass metolachlor concentrations on gill and hepatopancreas antioxidant enzyme ac-
tivities and tissue structure of Mactra veneriformis were investigated. Additionally, the tissues at different times
during the exposure and elimination phases were determined. Superoxide dismutase (SOD), catalase (CAT) activ-
ity, variations in malondialdehyde (MDA) content, and changes to the microstructure of tissues were observed.
The results showed that metolachlor induced or inhibited anti-oxidase activity under differing metolachlor con-
centrations. It was found that 10 pg/L of metolachlor significantly increased SOD activity in gill tissue, and dif-
ferent concentrations of metolachlor inhibited CAT activity in the gill and hepatopancreas. Metolachlor at 0.5 and
2.5 pg/L caused irreversible oxidative damage to SOD and CAT in the gills; the SOD and CAT activities in the
gills of the 10 pg/L metolachlor concentration group was restored to the level of the control group during the
elimination phase. The SOD and CAT activities in the hepatopancreas of the three concentrations groups were
restored to or close to the level of the control group during elimination phase. Compared with SOD, the CAT ac-
tivity was more susceptible to exogenous stimulation and was inhibited; this may be related to the sensitivity and
mechanism of action of the two enzymes. After eliminating drug stress, the MDA content in the gills and hepato-
pancreas of all concentration groups had returned to or was lower than that of the control group. This suggests that
the effects of metolachlor stress on lipid peroxidation in the gills and hepatopancreas of Mactra veneriformis may
be reversible. Metolachlor stress induced gill filament enlargement, ciliary shedding, epithelial cell damage, and
digestive canal damage; the dose-time effect of two types of tissue damage was evident. However, the effect of
drug stress on antioxidant enzymes in tissues did not exhibit a significant dose-effect; this does not correspond to
tissue structure damage. It is speculated that there was insufficient damage caused by drug stress to breakdown the
antioxidant enzyme system. Different concentrations of drug stress activated various antioxidant enzymes to ma-
intain the physiological balance of the body; this aspect requires further investigation. The results of this study
offers a reference for the risk assessment of marine ecosystems and and achieving a controllable level of quality in
shellfish aquaculture in tidal areas.
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