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Effects of Three Commonly Used Herbicides on Bacterial Antibiotic ReSIStance
LI Xi, LIAO Han-peng”* , CUI Peng, BAI Yu- dan LIU Chen, WEN Chang, ZHOU Shun-gui &

”
(College of Resources and Environment, Fujian AgrlCulture and Forestry University, Fuzhou 350002, China) .
Abstract: The spread’of antibiotic resistan¢e has become a serious threat to global Jpublic health | Recently, several studies haye found
that noﬁ-dntlblotlc chemidals can promote the generation ar'l'd s-predd of bacterial dntlblOtlL resistance. HoWever the effects of herblcldes
on the antibioti¢” resmfance of bacteria remain Unclear;"in this.study, Escherichia colL DHSOL was USed as the model strain to_explore the
effects; of three cemmonly used herbicides” (glypﬁosate glufosmate and dicamba) ¢n the antibiotie resistance under soil enVlronmental
concentrations. [ The results showed that herblclde exposuré”affected the sensitivity of E. lcoli DH5a 1o antibiotics and SIgmflcaptly
improved the resistance of E. coli DH5a to gentamlcln (glyphosate > dicamba > glufosmate) After 30 d' of herbicide exposure, the E.
coli Jﬂ"putanl sttains €nhanced the resistahce 1o tetfacycline, chloramphenicol , and amlnoglyvo%lde antibiotics, and the minimum
inhibitory ‘concenigation of streptomycin was 1ncreased by 19.-8° Limes. The whole-genome sequencing results illustrated that herbicides
inducedyseveral “previously well-characterized mutations -as§ociated with membrane proteins (ompF and papC), fimbriae proteins
(yraH) yand ribosomes (rpsL) related to antibiotic resistance. Together, the results showed that herbicides can enhance the antibiotic
resistance of bacteria via inducing genetic mutations, thereby promoting the potential risk of the spread of antibiotic resistance genes in
the environment.

Key words : antibiotic resistance; genetic mutation; herbicides; Escherichia coli; mutation frequency
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