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Toxicity of Cd** and Pb*" to Chironomuskiiensislarvae,
and its effects on three biochemical markers
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Abstract [Objectives] To investigate the effects of heavy metal exposure on Chironomus kiiensis larvae. [Methods]
The toxicity of Cd**, Pb*" and Cd-Pb ions, to 4th instar C. kiiensis larvae, and on three biochemical markers (CAT, SOD and
MT) were measured. [Results] C. kiiensis larvae developed typical toxic symptoms after exposure to Cd*" and Pb*" and their
ions. The LCso of Cd*" was significantly lower than that of Pb>" after 24 h and 48 h. The joint toxicity of Cd*" and Pb>" varied
with ion ratios and exposure time. The joint toxicity of 1 : 1 Cd*+Pb*" was partially additive whereas 2 : 1 and 1 : 2 of
Cd*+Pb* had an antagonistic effect after 24 h. However, the joint toxicity of different ratios of Cd**+Pb*" was partially
additive after 48 h. SOD and CAT activity was inhibited to various degrees by Cd*" and Pb**. The MT content of larvae
exposed to Cd, Pb and mixed ions of these elements, was significantly higher than that of the control, and MT content
increased, then decreased, with duration of exposure. [Conclusion] Cd*" and Pb>" are both independently, and jointly, toxic
to C. kiiensis larvae. The activity of the anti-oxidative enzymes CAT and SOD, and MT content, changed in response to
exposure to these heavy metals in a time and dose-dependent manner, which suggests that these could be biochemical markers
of water quality.
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Table 1  Acute toxicity of Cd** and Pb** to 4th instar Chironomus kiiensis larvae
h mmol/L Zz df
Heavy metal Treatment time (h) Sublethal concentration (mmol/L) Slope = SE
cd* 24 LCao 5.43 (4.78-5.99)
LCs 6.65 (6.02-7.30) 3.60+0.33 8.19 (13)
LCso 9.29 (8.38-10.67)
Pb* 24 LCy 29.57 (21.87-34.17)
LCs 35.09 (29.10-40.31) 7.22+1.80 3.08 (10)
LCso 45.98 (40.07-59.45)
cd* 48 LCso 1.79 (0.65-2.73)
LCy 2.93 (1.59-4.22) 2.52+0.65 2.69 (10)
LCso 6.35 (4.40-12.23)
Pb** 48 LCa 14.27 (9.68-18.09)
LCs 18.48 (13.80-22.85) 4.81+0.86 3.08 (10)
LCso 27.72 (22.40-35.49)
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Table 2 The index values and evaluation results of joint toxicity of Cd*" and Pb** by toxic unit method

h M
Binary mixture Treatment time (h) Joint toxicity index (M) Evaluation result
Cd*"+Pb*'(1 : 1) 24 1.39 Partial addition
Cd*'+Pb*(2 1 1) 24 3.75 Antagonism
Cd*"+Pb*'(1 : 2) 24 6.99 Antagonism
Cd2++Pb2+(1 D 48 1.01 Partial addition
Cd2++Pb2+(2 D 48 1.44 Partial addition
Cd**+Pb*(1 : 2) 48 1.10 Partial addition
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Fig. 1 Effects of Cd*",
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The data are mean + SD. Histograms with different
lowercase letters indicate significantly difference at
0.05 level. The same below.
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Fig. 2 Effects of Cd**, Pb>* and mixed ions on CAT
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