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Combined treatment of UVA irradiation and antibiotics induces greater
Title bactericidal effects on Vibrio parahaemolyticus
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V. parahaemolyticus is one of the most frequently reported food-borne pathogens in many
countries. Antimicrobials are commonly used in the treatment and control of prolonged and
severe pathogens infection. The release of antibiotics into the environment and, specifically, the
influence on the development of bacterial resistance are global concerns. And One way to prevent
the growth of this harmful bacteria is to develop more effective sterilization technologies.

Ultraviolet (UV) systems are widely used for effective sterilization. We previously
established a disinfectant system using a UVA light-emitting diode (UVA-LED) that has the ability
to inactivate pathogenic bacteria. We réported that the simultaneous irradiation with UVA-LED
and UVC or the combined use of a soluble organic biocide and UVA light had a synergistic
bactericidal effect on V. parahaemolyticus. This evidence may provide the basis for novel
treatments for disinfection of contaminated liquids or of articles intended for use in the
environment. '

In this study, we assess the bactericidal efficiency of a combination of UVA-LED and
antibiotics on V. parahaemolyticus.

Antibiotic drugs fall into two general categories: bactericidal drugs that kill bacteria with an
efficiency of >99.9% and bacteriostatic drugs that inhibit bacterial growth. We use three
bactericidal drugs (ampicillin, gentamicin, and norfloxacin) and one bacteriostatic drug
(chloramphenicol). Combined use of antibiotic drugs and UVA irradiation was more bactericidal
than UVA irradiation or antibacterial drugs alone. The bactericidal synergy was observed even at
low concentrations of each drug that are normally unable to kill V. parahaemolyticus. UVA
radiation indirectly leads to intracellular membrane injury and growth delay by increasing of
reactive Oxgen species (ROS). Oxidative stress is an important contributor to antibiotic lethality.
Thus, there are possibility that the bactericidal synergy seen in this study is dependent on the
combination of damage by UV A-induced ROS and antimicrobial drugs. This combination has the
potential to become a sterilization technology.
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