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UV-LED irradiation reduces the infectivity of herpes simplex virus
type 1 by targeting different viral components depending on the
Title peak wavelength
(IR BEHAT A A — FORFIT, TOE—IERRICL->TE
RBUANAGFERBINCT D Z L TRMANVSRTAVAD
BRI T D)

Herpes simplex virus type 1 (HSV-1) is an enveloped virus that infects mainly human with a
high infection rate around the world. Disinfections to the environmental viruses are critical
strategies for reduction of the infectious risks. Ultraviolet-light emitting diodes (UV-LEDs)
are eco-friendly irradiating modules with different peak wavelength (WL), however those
have not been completely uncleared which viral molecules were degradated by UV-LED
irradiations. To identify target viral molecules of UV-LEDs, here we irradiated 260, 280,
310, and 365 nm UV-LEDs to HSV-1 suspension and measured damage of viral molecules
including DNA, proteins, and lipids, and infectivity reduction to host cells. All UV-LEDs
reduced infectivity up to approximately —4 log;o through inhibition of the transcription in
host cells, but 260 and 280 nm UVC-LEDs had significantly higher virucidal efficiency than
310 and 365 nm UV-LEDs. 260 and 280 nm UVC-LEDs induced not only formation of viral
DNA photoproducts but degradation of viral proteins and some phosphoglycerolipid
species. Unlike the deep UV-LEDs, 310 nm and 365 nm UV-LEDs decreased the levels of
viral proteins, but were not drastically changed viral DNA photoproducts and lipophilic
metabolites. These results suggest that irradiations by UV-LEDs reduce infectivity of |
HSV-1 by targeting different viral molecules depended on the peak WL. This study would
contribute optimization of UV-LED irradiation for viral inactivation.
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UV-LED irradiation reduces the infectivity of herpes simplex virus type 1 by targeting different viral components
depending on the peak wavelength
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