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Abstract

In recent years, expectations for antibacterial photodynamic therapy (aPDT) have increased due to the spread
of antimicrobial resistance (AMR) microorganisms. Antibiotics, one of the antimicrobial therapies, have a specific
point of action on the structure or metabolic pathway of microorganisms and show bactericidal or bacteriostatic
effects. AMR microorganisms have acquired resistance to the point of action of antibiotics in order to nullify them.
On the other hand, aPDT causes oxidative damage to the structure and/or metabolic pathway of microorganisms by
photoexcitation of photosensitizers, and exhibits bactericidal activity. This action has no specific point of action, and
aPDT-induced reactive oxygen species (ROS) affect the structure and/or metabolic mechanism of microorganisms.
Therefore, aPDT is attracting attention as a new strategy for antimicrobial therapy.

In this study, we proposed the possibility of applying products used in clinical dentistry to this aPDT. We
investigated the mechanism and bactericidal effect of aPDT on the periodontopathogenic bacterium Porphyromonas
gingivalis (P.g) using blue light from a visible-light dental curing light and Rose Bengal (RB), a plaque disclosing
solution. We confirmed that singlet oxygen, one of ROS, is generated by photoexcitation of RB with blue light. By
irradiating RB-stained P.g with blue light, we confirmed carbonylation, which is one of the protein oxidative stress,
and confirmed suppression of proliferative activity. These results suggest that the possibility of sterilization and
this method may be a new treatment method for periodontal disease against AMR, which has become a problem
in recent years.
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