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Abstract — Soil pollution by heavy metals has become a significant environmental concern due to
avariety of human activities. Specially toxicity caused by excessive mercury exposureis now being
recognized as a widespread environmental problem and is continuing to attract a great deal of
public concerns. The earthworms are very important animals that aerate the soil with their bur-
rowing action and enrich the soil by decomposing organic matters. Especially the earthworm
Eisenia fetida isroutinely used in ecotoxicological studies. Thelevels of DNA damage in earthwor ms
treated with HgCl, and ionizing radiation were investigated in this study. Genotoxic effects were
evaluated in the earthworm'’s coelomocytes using the comet assay (Single Cell Gel Electrophoress;
SCGE). Theresults showed that the mercury chloride and radiation wereresponsible for the geno-
toxic effects on earthworms. The level of DNA damage significantly increased after the treatment
of mercury chloride combined with ionizing radiation. The combined treatment of HgCl, and ioniz-
ing radiation had a greater genotoxicity. This study is amenable to further study such as enzyme
activation assay.
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Table 1. Taill moment (mean+S.D.) in coelomocytes of E. fetida
after 24 and 48 hr exposed to HgCl,. Tail moment means Olive tail
moment

Mean tail moment+S.D.

HgCl. (mg kg1

24hr 48hr

Control 0.28+0.23 0.38+0.33
10 0.39+0.33 0.78+0.58

20 0.95+0.59 1.17+1.04

40 1.60+0.70 1.70+1.28

80 1.34+1.06 2.75+1.48
160 243+1.50 3.31+1.45
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DNA damage (%)

0 50 100 150

HgCl2(mg kg™

Fig. 1. DNA damage in coelomocytes of E. fetida after 24 and 48
hr exposed to mercury chloride(0 to 160mg kg ™). Data are
presented as the percentage of control TM level.
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Fig. 2. The effects of radiation dose on the average tail moment

values in coelomocytes of E. fetida. Tail moment means

Olive tail moment. Olive tail moment=(tail mean—head

mean) x tail %DNA/100. Significant difference from con-
trolsisindicated (* P< 0.005; **P< 0.001).
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Fig. 3. DNA damage in coelomocytes of E. fetida exposed in vivo
to HgCl» (80 and 160mg kg1) and y-rays(0, 2.5, 5, 10 and
20Gy). Tail moment means Olive tail moment. Olive tail
moment=(tail mean—head mean) X tail %DNA/100.

Table 2. Tail moment in E. fetida after combined treatment of
HgCl, (0 to 160mg kg1) and y-rays(0 to 50 Gy). Tail
moment means Olive tail moment

Treatment
Mean tail moment+ S.D.
HgCl,(mg kg™) Radation (Gy)

0 0 0.28+0.21

10 25 242+1.28

20 5 275+1.20

40 10 4.26+1.67

80 20 7.14+3.36

160 50 14.83+7.82
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