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Effects of Organic Compounds From Untreated and
Chlorinated Drinking Water on DNA Damage and
Expression of gadd153 Gene in HepG2 Cell Line

ZHANG Rong, HAO Qiao-ling, SHI Dan, ZHOU Yi-kai

MOE Key Lab of Environment and Health, School of Public Health, Tongji
Medical College, Huazhong University of Science &Technology, Wuhan
430030, China

Abstract BACKGROUND & AIM: To investigate the effects of the untreated water and
chlorinated drinking water extracts of the Han River on DNA damage and the expression of the
gadd153 promoter and MRNA. MATERIAL AND METHODS: The DNA damage was
assessed by the alkaline comet assay. The plasmid(pGADD153-Luc)containing DNA damage
and repair inducible gene 153 (gadd153) promoter and luciferase reporter gene were
constructed. The activity of gadd153 promoter was represented by the [uciferase activity, and the
inducible luciferase activity was detected by bioluminescence. The expression of gadd153 mRNA
was detected by RT-PCR. RESULTS: The Olive Tail Moment(OTM) induced by the
untreated water and chlorinated drinking water extracts was increased at the dose of 10,
100ml/ml medium (P<0.01), compared with control. There was a good dose-response
relationship (r=0.882, P<0.05; r=0.940, P<0.05); The OTM induced by the chlorinated drinking
water extracts was higher than that of untreated water (P<0.05). The luciferase activity was
significantly increased in each treatment group at each dose (P<0.01) and there were a good
dose-response relationship (r=0.814, P<0.05; r=0.921, P<0.05). There were positive
correlations between the OTM and the luciferase activities (r=0.980, P<0.01, r=0.995, P<0.01);
The high expression of gadd153 mRNA was induced by the water extracts at dose of 100 ml/ml
medium (P<0.05). There werepositive correlation between the OTM and the expressions of
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gadd153 mRNA (r=0.864, P<0.05; r=0.897, P<0.05). CONCLUSION: The untreated
water and chlorinated drinking water extracts of Han River could induce DNA damage and
further activated the gadd153 promoter which regulated the expression of gadd153 mRNA.
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