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Response of antibiotic-resistant bacteria in water supply networks
to sodium hypochlorite and water flow patterns
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Abstract; The misuse of antibiotics in recent years has led to the widespread dissemination of antibiot-
ic-resistant bacteria(ARBs) and antibiotic resistance genes(ARGs) in the water environment, which
seriously threatens the safety of drinking water quality. This paper investigated the effects of sodium
hypochlorite and water flow patterns on the distribution characteristics of ARBs by constructing a
simulated experimental setup for water supply network, and established their correlation with bacteri-
al aggregation behavior. The results showed that the dosing of sodium hypochlorite (p<<1. 0 mg/L)
decreased the abundance of ARBs in biofilm and water body, but 1. 0 mg/L sodium hypochlorite in-
creased the percentage of ARBs, and this trend was more significant under transitional flow condition.
Spearman correlation analysis revealed a significant positive correlation between the ARBs in biofilm
and bulk water and the heterotrophic plate count(HPC), which indicated that increasing biomass, es-
pecially its aggregation behavior, contributed to the proliferation and spreading of ARBs under differ-
ent disinfectants and water flow patterns. In addition, the results of population analysis showed that
the flow pattern and sodium hypochlorite had a certain effect on the population structure of attached

and suspended bacteria, especially on the relative abundance of Ascomycetes, which in turn regulated
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the spatial distribution of ARBs.

Key words: water flow pattern; sodium hypochlorite disinfection; antibiotic-resistant bacteria( ARBs) ;

biofilm; water supply network
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