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Background: For many years, photobiology research focused on the UV-portion of the solar
spectrum since the high energy of UV-radiation induces skin damage after a short time of
exposure. Consequently, current sunscreen products contain effective UV filters to provide
high UVA and UVB protection. However, there is accumulating evidence that also visible
light (VIS) significantly affects skin physiology. 

Objective: Since UV filters do not protect against visible light, other means of
photoprotection are needed to counteract VIS-induced reactive oxygen species (ROS)
production. The objective of this study was the identification of anti-oxidants which protect
against VIS-induced oxidative stress. 

Materials and Methods: cultured human skin cells were irradiated with VIS (>400nm), in
doses and intensities comparable to one hour of sunlight to induce oxidative stress after pre-
incubation with various anti-oxidants. Cellular ROS status was measured using a DCF
assay.

Results: Nrf2 induction is now recognized as an effective mechanism to protect skin cells
from environmental oxidative stress. Pretreatment of skin fibroblasts with the Nrf2-inducer
Licochalcone A significantly reduced VIS-induced ROS at low concentrations (1 µM). Cell
cultures protected with a sunscreen formulation revealed significant reductions of UV-
induced ROS, but only cells incubated with Licochalcone A were also protected against VIS-
induced ROS. Well known radical scavenging anti-oxidants Vitamin C and its derivatives
acorbyl-palmitate and ascorbyl-phosphate did not significantly reduce VIS-induced ROS.
Tocopherol only protected at irrelevant high concentrations (100µM) while tocopherol-
acetate did not protect at all.

Conclusions: Antioxidants are important ingredients in sunprotection products, especially to
protect human skin against VIS-induced oxidative stress. However, not all antioxidants are
effective against VIS-induced ROS at relevant concentrations and Nrf2-induction seems to
be an important mechanism for skin photoprotection.
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