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Abstract: Typical soils contaminated by multiple heavy metals were collected from a mining area in Guizhou
Province for 28 d chronic toxicity assay. Activity of antioxidant enzymes, i.e. catalase (CAT) and superoxide
dismutase (SOD), 8-hydroxy deoxyguanosine (8-OHDG) and metallothionein (MT) in the earthworm (Eisenia
foetida) were determined to evaluate correlations between these indicators and soil heavy metal contents. Fea-
sibility of using these indicators to assess ecological risk of heavy metal contaminated mining soils was inves-
tigated. Results showed that the activity of CAT and SOD in earthworms increased firstly, and were inhibited
thereafter during the exposure duration. This might suggest that activity of CAT and SOD in earthworm was
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raised to remove free radicals caused by stress of heavy metal contamination so as to adapt to changes of the
environment. The accumulation of metabolites in earthworms after alleviating of metal toxicity inhibited activity
of antioxidant enzymes, which led to decrease in CAT and SOD activity. When exposed to sub-lethal heavy
metal concentrations, content of 8-OHDG in earthworms showed significant decrease with exposure time. With
increase in exposure concentrations, more serious damages on 8-OHDG were observed. Within the exposure
duration of 28 days, MT in earthworm played a detoxification role under the stress of heavy metal contamina-
tion. MT contents increased after 7 days of exposure and decrease thereafter. This study performs a compre-
hensive evaluation on ecological risk of typical heavy metal contaminated soils of a mining area based on tox-

icity assay. Results of this study will be helpful to guide remediation of heavy metal contaminated soils as

well as its reuse after treatment.
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Table 1 Concentrations of heavy metal in test soils
b 3 2 ob o -~ o cal o cul o Syt HE/g AT +He/g
Treatment number (mg-ke™) n/(mg ke ) (mg ke ™) w/(mg kg ™) Contaminated soil/g Artificial soil/g
CK ND ND ND ND ND 500
S-1 116.13 162.18 0.85 40.88 50 450
S-2 23225 32435 1.70 81.75 100 400
S-3 34838 486.53 255 122.63 150 350
S-4 464.50 648.70 340 163.50 200 300
S-5 580.63 810.88 424 20438 250 250
S-6 696.75 973.05 5.09 24525 300 200
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Fig.2 Effects of heavy metal in soil on SOD

activity in earthworm
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Fig. 5 Effects of heavy metal in soil on MT
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