Evaluation of age impact on the protective effect of selenium against UVA irradiation in primary human keratinocytes
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Background

Few studies have focused on the protective role of selenium (Se) on skin aging and photoaging although selenoproteins are essential for keratinocyte function and skin development. Previous data are controversial mainly due to difficulties in assessing chronic multifactorial effects on aging. However, experimental evidence on cell cultures (keratinocytes or fibroblasts) has showed that Se supplementation might be beneficial against several oxidants, pollutants or exposure to UV. 

To our knowledge, the impact of Se supplementation on skin cells obtained from elderly and young donors has not been reported. So, the main objective of our work was to evaluate the effects of Se supplementation (as its inorganic form sodium selenite (NaSe)) on skin keratinocytes at baseline or after exposure to UVA irradiation 

Methods

Keratinocytes were obtained from normal skin biopsies of elderly (60-70 years old) or young (20-30 years old) donors and were pre-treated with 30 or 240 nM of NaSe for 72h, followed or not by different doses of UVA. Se concentrations were determined by ICP-MS, cell survival was examined by using both MTT and clonogenic cell survival assay and DNA damage induction and repair were evaluated by the alkaline Comet assay and by mass spectrometry (LC-MS/MS). 

Important results

We showed that NaSe has better uptake by keratinocytes obtained from young donors compared to elderly ones. Low doses of NaSe (≤30 nM) were very potent protector against UVA-induced cytotoxicity and genotoxicity on young keratinocytes, whereas the protection efficiency of NaSe on old keratinocytes was obtained only at higher concentrations (≥ 240 nM). These original data strongly suggest an increased vulnerability of keratinocytes with age against photoaging and should be taken into account regarding Se needs in elderly. The mechanisms by which NaSe could protect against photoaging are still unclear and the proteomic approach that we are performing should help us to propose an hypothesis.
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