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Introduction: Excessive reactive oxygen species (ROS) caused by solar irradiation and
pollutants play a role in increasing melanin production in skin, resulting clinically in uneven
skin tone. Glutathione, a major mammalian antioxidant, exerts anti-melanogenic effects,
mainly via its ROS quenching activity. Furthermore, glutathione recycles other antioxidants,
adding to the importance of this key cellular antioxidant. With ageing and exposure to
stresses, glutathione decreases; thus, it is highly desirable to increase glutathione in skin to
provide benefits, such as even skin tone. 

Objective: The goal of the current study was to evaluate the skin benefit of a blend of
glutathione precursor ingredients (GAP). The anti-oxidative activity of GAP was evaluated
in a keratinocyte model using menadione as an oxidative stress inducer. The effect of GAP
on skin tone was evaluated in a pigmented living skin equivalent (pLSE).

Materials and Methods: Keratinocytes were treated with GAP, with or without menadione,
and levels of glutathione and ROS quantified. pLSE were pre-treated with GAP for 3 days,
then subjected to UVB irradiation or squalene peroxides challenge for 3 days. Six hours
after the last irradiation, the lightness (L* value) of pLSE was measured and melanocyte
activity and melanin deposition assessed using DOPA and Fontana-Masson (FM) staining.  

Results: GAP significantly increased levels of glutathione by 114% in keratinocytes and
restored 75% glutathione levels in the presence of menadione. GAP also significantly
decreased menadione-induced ROS production. In pLSE, GAP treatment improved
baseline skin tone by 3 ΔL*. GAP also effectively rescued both UV and squalene peroxides-
induced darkening, by roughly 2 ΔL*. Furthermore, DOPA and FM staining consistently
demonstrated GAP attenuated UV and oxidative stress-induced melanocyte activation and
melanin deposition in pLSE.  

Conclusions: This study demonstrated GAP effectively defends skin tone against UV or
oxidative stress, possibly due to its glutathione boosting and anti-oxidation effects.
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