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Chlorhexidine is a broad-spectrum antiseptic widely used in hospitals and clinical dentistry to 

prevent infections and maintain sterile environments. Among other things, CHX is commonly 

found in oral care products such as mouthwashes, gels and toothpastes. Its extensive and 

repeated use raises questions about how bacteria respond to prolonged exposure to sub-

inhibitory concentrations. Although CHX has traditionally been considered to have a low 

propensity for resistance development, accumulating evidence suggests that bacterial 

populations may adapt to antiseptic pressure, potentially through physiological and regulatory 

changes affecting membrane function, stress responses, or transport systems. This study 

investigates adaptive responses to CHX during prolonged exposure in Escherichia coli.  

 

Experimental evolution was used to investigate adaptive responses to CHX using Escherichia 

coli BW25113 as a model Gram-negative organism. Bacterial populations were serially 

passaged in medium containing CHX for 25 consecutive passages. To assess the stability of 

the phenotype, adapted bacteria were subsequently subcultured five times in CHX-free 

medium (drug holiday). Susceptibility was monitored by determining minimum inhibitory 

concentrations (MICs) using broth microdilution assays. Growth curves were performed to 

assess potential fitness changes and whether these persisted after the drug holiday. 

 

The parental strain (P0) had a MIC of 1 µg/mL, while the CHX-adapted population (P25) 

reached 16 µg/mL. This elevated MIC persisted after five passages in CHX-free medium, 

indicating a stable phenotype. Preliminary analyses also revealed differences in growth 

dynamics and colony morphology between adapted and parental populations.  

 

These findings demonstrate that repeated exposure to CHX can drive stable increases in 

bacterial tolerance under laboratory conditions. Ongoing work aims to further characterise the 

phenotypic consequences of CHX adaptation, including bactericidal responses and 

physiological changes. 

mailto:*maria.pain@niom.no

