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Effect of Three Typical Disinfection Byproducts on Bacterial Antibiotic Resistance
LU Lu,ZHANG Meng-lu, WANG Chun-ming, LIN Hui-rong, YU Xin "~

(Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021,
China)

Abstract: The effect of typical disinfection byproducts ( DBPs) on bacterial antibiotic resistance was investigated in this study.
chlorodibromomethane (CDBM ) , iodoacetic acid (IAA) and chloral hydrate (CH) were selected, which belong to trihalomethanes
(THMs) , haloacetic acids (HAAs) and aldehydes, respectively. After exposure to the selected DBPs, the resistance change of the
tested strains to antibiotics was determined. As a result, all of the three DBPs induced Pseudomonas aeruginosa PAO1 to gain increased
resistance to the five antibiotics tested, and the DBPs ranked as IAA > CH > CDBM according to their enhancement effects. Multidrug
resistance could also be enhanced by treatment with TAA. The same result was observed in Escherichia coli K12, suggesting that the
effect of DBPs on antibiotic resistance was a common phenomenon. The mechanism was probably that DBPs stimulated oxidative stress,
which induced mutagenesis. And the antibiotic resistance mutation frequency could be increased along with mutagenesis. This study
revealed that the acquisition of bacterial antibiotic resistance might be related to DBPs in drinking water systems. Besides the
genotoxicological risks, the epidemiological risks of DBPs should not be overlooked.

Key words: disinfection byproducts ( DBPs) ; antibiotic resistance; gene mutagenesis; trihalomethanes ( THMs) ; haloacetic acids
(HAAs) ; aldehydes
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Fig. 1

Total counts of culturable bacteria after exposure to DBPs
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Fig. 2 Effect of three selected DBPs on the antibiotic resistance of P. aeruginosa PAO1
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