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Fig.1 Effects of Pb®" exposure on the mortality of juvenile
A. japonicus
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Tab.l Analysis of acute toxicity of Pb*" to 4. japonicus
% o) F LCsy  95% mg/L
Time(h) 0, miif{ﬁ;itii%fﬁ?gtion) F test LCso (mg/L) 95%520nfidence interval(ofg LC)50 SC (mg/L)
48 y =15.682x-3.882 0.951 P <0.010 3.468 1.783-19.311
72 y=18.239x + 11.578 0.966 P =0.025 1.178 0.576-3.066
96 y=17.228x + 27.042 0.826 P =0.101 0.612 0.475-0.783 0.061
(%) Pb*  (mg/L) ( 3) 24 48h 4
(1 48 72h Pb** (P>0.01) 2.5 5.0mg/L
(P<0.01) LCs 3.468 1.178 mg/L 23.3% 33.3%(P<0.01) 72 96h
96 h LCs  0.612 mg/L Pb>* 0.4 mg/L 0.2 mg/L
0.061 mg/L cd* 72 h
2.5 mg/L 100% 96 h
Pb*" (2 0.8 mg/L 100%
93%-95% 24 h 0.10-
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Fig.3 Effects of Cd*" exposure on the mortality
of juvenile 4. japonicus
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Tab.2  Analysis of acute toxicity of Cd*" to juvenile 4. japonicus
(€ x )
i i R LCso (mg/L SC(mg/L
Time(h) Regr_essmn equation . F test 0 (mg/L) 95% confidence interval of LCs, (mg/L)
(¥, mortality; x, concentration)
48 y=06.05x +4.47 0.981 P=0.810 17.585 7.798-106.950
72 y=27.75x + 38.79 0.846 P =0.041 0.387 0.130-0.660
96 y=61.90x + 46.66 0.882 P=0.010 0.183 0.066—0.267 0.018
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Fig.4 Effects of Cd*" exposure on the adhesion rate of
juvenile A4. japonicus
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Tab.3 Accumulation of Pb?* and Cd** by juvenile 4. japonicus at 96 h
I Tons
tems Pb2+ Pb2+ Pb2+ Pb2+ Pb2+ Cd2+ Cd2+
. . . 0.10 0.25 0.50 1.00 2.50 0.20 0.40
Initial exposing concentration (mg/L)
) 1.18 2.74 3.46 15.50 27.10 8.03 10.50
Final content(mg/kg)
BCF 11.55 10.86 6.87 15.48 10.83 37.49 24.92
RA [mg/(kg-d)] 0.29 0.68 0.86 3.87 6.77 1.87 2.49
Pb?t Cd** 0.025 0.532 mg/kg

Note: Before the experiments, the content of Pb®>" and Cd*" in juvenile A. japonicus is 0.025 mg/kg and 0.532 mg/kg,

respectively
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Acute Toxicity and Accumulation of Pb** and Cd** in Juvenile Sea
Cucumber Apostichopus japonicus

XING Hongyanl, MA Yuanqingl, LI bin', LIU Aiyingl, JIN Yangl, SUN Shan',
BAI Yanyan', ZHAO Qiang?, SU Bo', REN Lihua'

(1. Shandong Provincial Key Laboratory of Marine Ecology Restoration, Shandong Marine Resource and Environment
Research Institute, Yantai 2640006; 2. Yantai Haiyi Aquatic Seeding Co,. Ltd, Penglai 265619)

Abstract To improve the quality of the aquaculture of sea cucumber Apostichopus japonicus and to
enhance the environmental restoration, we studied the acute toxicity of Pb*" and Cd*" on sea cucumber
and the bio-accumulation of these two heavy metals. Using static bio-assay we divided the experimental
subjects into groups exposed to each heavy metal at a different concentration —— Pb*" (0.1, 0.25, 0.5,
1.0, 2.5 and 5.0 mg/L), and cd** (0.2, 0.4, 0.8, 1.0, 2.5 and 5.0 mg/L), as well as the blank control. We
found that mortality rate of 4. japonicus increased along with the exposing period or ion concentration,
and the adhesion rate showed an opposite pattern. There was no significant difference in the mortality
rates between the two groups exposed to low concentrations of Pb>" (P > 0.05), but the mortality rates of
other groups rose along with the increase in exposing periods or Pb** concentration. When exposed to 5.0
mg/L of Pb>", the mortality rate reached 100% in 72 h and the adhesion rate decreased to 6.7% in 24 h,
which were significantly different from other Pb>" groups (P < 0.01). When exposed to Cd*", the mortality
rate of A. japonicus treated for 72 h was apparently higher than that after the 48 h treatment; in 96 h the
mortality rate reached 100% in the group treated with 0.8 mg/L cd*. Generally the adhesion rate of 4.
Jjaponicus was lower after the Cd”" treatment. The safe concentrations of Pb>” and Cd*" were 0.061 mg/L
and 0.018 mg/L respectively. The concentrations of the heavy metals and their accumulation rates in A.
Jjaponicus were elevated along with the increase in concentrations of Pb>" and Cd*" in the water, with a
remarkable fluctuation in the concentration factor. Both the concentration factor and the accumulation rate
of Cd*" in juvenile sea cucumber were much higher than those of Pb>". Therefore, the acute toxicity and
the accumulation of Cd** may be higher than those of Pb*". This study should provide insights into the
ecological restoration of A. japonicus, and scientific references for the aquaculture quality and seafood safety.
Key words Pb>"; Cd*'; Apostichopus japonicus; Acute toxicity; Accumulation



