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Introduction: The rise of multiple antibiotic-resistant bacteria has led to searches for novel antimicrobial therapies.
PUVA treatment, a potential candidate, is a combination of a drug called psoralen (P) and ultraviolet light A (UVA).
It is also a safe and useful adjunct to traditional antibiotic therapy for treating localized and superficial infections.

The objective of this study was to investigate the anti-biofilm and antibacterial effect of PUVA treatment against
biofilm-forming Staphylococcus aureus standard strain (ATCC 5538).

Methods and Material: S. aureus strains, including a non-biofilm forming one (ATCC 25923) as a negative
control, were cultured in LB broth and then inoculated into a 12-well plate with LB supplemented with glucose and
different concentrations of 8-methoxypsoralen (8-MOP). The plates were shaken and exposed to UVA light at varying
doses before being incubated overnight. The antibacterial effect of the treatment was evaluated in planktonic mode by
culturing on LB agar. Biofilm formation was assessed by crystal violet staining and measuring the optical density at
570 nm using a microplate reader.

Results: PUVA treatment had a very significant inhibition effect on biofilm formation and bacterial growth ability
of ATCC 5538 S. aureus strain, in the UVA dose of 1000 mj/cm? and the 8-MOP concentration of 50 mg/ml and
more. However, when the UV A dose decreased to 500 mj/cm? (which meant UVA irradiation time halved) inhibition
of biofilm formation started from 8-MOP concentration of 75 mg/ml.

Conclusion: Although it seems that PUVA treatment significantly reduced S. aureus biofilm formation in a dose-
dependent manner, the optimized dose of 8-MOP and UVA seems to be 75 mg/ml and 500 mj/cm? respectively.
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