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Fig. 1 Effect of Cu’'stress on oxygen consumption rates

(a), ammonia excretion rates (b) and ratios of
O to N (c) of S. broughtonii

C. control groups; different upper letters on top of the bars at the same
exposure duration indicate significant differences among groups
(P<0.05); values with different lower case letter for the same concentra-
tion of copper treatment indicate significant differences among groups
(P<0.05)
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WIU I 3E i, A [ Cu® W B2 38 3 S5O i OR |
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(b)

B2 CufhExtEiE AR s
(@)X B, (b)1.00 mg/LAL(96 h); 1. S ERE R A M, 2. AN E RS IH 2 70 M AN EH 5, 3. 6 4 2R RL A ok 2

Fig. 2 Effect of Cu’ stress on the tissue structure of S. broughtonii

(a)control group, (b)1.00 mg/L group (96 h); 1.the mucous membrane of mantle with extensive congestion; 2.the edge of mantle with congestion and

turnover; 3.the messy and missing gill
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7 5 i 2 (P<0.05)
Fig.3 Effect of Cu’ stress on the enzyme activities in
S. broughtonii

Cu’** concentration was 0.10 mg/L; 1.gill, 2.hepatopancreas; date with
different upper case letters indicate significant difference among groups
(P<0.05)
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Effect of Cu®" stress on physiology biochemistry and
histopathological structure of Scapharca broughtonii

LI Yang >, XUE Suyan®’, LIJiaqi>’, SHEN Shufang'?, CHEN Qionglin '?,
g y q g g
JIANG Zengjie >, FANG Jianguang >, MAO Yuze >

(1. College of Fishers and Life Sciences, Shanghai Ocean University, Shanghai 201306, China,
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Shandong Provincial Key Laboratory of Fishery Resources and Eco-Environment, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;
3. Laboratory for Marine Ecology and Environmental Science,

Qingdao National Laboratory for Marine Science, Qingdao 266071, China)

Abstract: The stressful effect of Cu®” with exposure duration for 96 hours on physiology metabolism, histopatho-
logical structure and enzyme activity of ark shell Scapharca broughtonii was studied by the methods of biological
toxicity test. The incubating concentrations of Cu*" were set at (0.01, 0.05, 0.10, 0.50, 1.00) mg/L and a control
group was set with no Cu”" stress (normal seawater). Results showed that incubating concentration and exposure
duration both had significant influence on physiological indices of S. broughtonii, including oxygen consumption
rates (OR), ammonia excretion rates (NR) and ratios of O to N (ON). The OR, NR and ON all decreased sharply after
initial exposure to the Cu** stress. The minimum values for OR, NR and ON were found to be (0.005+0.001) mg/(g-h),
(0.5+0.05) umol/(g-h), 0.7+0.1 with the 1.00 mg/L treatment at the end of the experiment, which equaled 1%,
29%, 3% of control groups, respectively. Generally, apparently reduced metabolic rate of S. broughtonii individu-
als exposed to Cu’* stress was observed within 72 h. After 72 h, each group with different Cu** concentration be-
haves differently. After being incubated at 0.01 mg/L for 96 h, the S. broughtonii seemed to be acclimated to Cu®'
stress. Metabolic rates of the animals were restored to the control level, while ON was not different from the con-
trol groups and no detectable histopathologic damage was found. The physiological metabolism and histopatholo-
gical structure of individuals under concentrations that higher than 0.05 mg/L Cu’* were significantly affected after
96 h, while most of the ON in all the experimental groups were below 9 and histopathologic damage such as gills
damage and tissues messy structure were found. The ACP and ALP activities of individuals exposed to 0.10 mg/L
Cu”" increased in gill and decreased in hepatopancreas, while GPX and GST increased in both tissues. Our results
demonstrated that incubating concentration (=0.05 mg/L) after 96 h exposure significantly affect physiological
metabolism and histopathological structure of the ark shell. ACP, ALP, GPX and GST activities of individuals in-
cubated at 0.10 mg/L were significantly affected. Our results provide the basic data for studying the response
mechanism of S. broughtonii and other coastal shellfishes to Cu’* stress, and referential data for the prevention and
biological reparation of potential heavy metal pollution risk in coast area.
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Plate I Effect of Cu® stress on gill microstructure in S. broughtonii

1-4. the gill filaments of the control group, 0.01, 0.10, 1.00 mg/L group (96 h), respectively, the same below; 5-8. the gill connection of those groups;

a. inflated top end of gill filaments, b. cell fusion and messy structure, c. diastasis and crush of gill connection

50 pm 3 50pm 4

B I CuBhiBxitiH 7% AL A B M LSRRI

a. 7% A L PR 4 1A FECL AT i 4
Plate I Effect of Cu™ stress on foot muscles microstructure in S. broughtonii

a. messy and turnover on foot

50 pm 1 50 pm 2 50pm 3 50um

Bl I Cu”BhiBxt @SN E R B RSB SIE

a S A SIA MRS, b LA SERLEL
Plate [ Effect of Cu’* stress on mantle microstructure in S. broughtonii

a. cell fusion of connective tissue, b. messy structure of muscle fiber

ElhR IV Cu™ i@t i 8 AT B B S R0
a JH IR 4 L e AL i 2R
Plate IV Effect of Cu™ stress on hepatopancreas microstructure in S. broughtonii

a. the breakage in the connection of hepatopancreas tissue
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