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Pollution and sunlight synergistically contribute to skin photodamage 
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Atmospheric pollution is a serious health concern in industrial countries. Particulate matters (PM) are considered highly deleterious as many carry toxic compounds such as 
polyaromatic hydrocarbons (PAHs). Ultrafine particles (less than 100 nm in size) or PAHs might either penetrate the stratum corneum (particularly of damaged skin) 
or translocate from lung to blood circulation and be distributed in living skin. Some PAHs are phototoxic: sun and pollution might thus synergistically compromise 
skin health as recent clinical data showed that pollution accelerates photo-aging. At concentrations generally reported in plasma of smokers, or inhabitants of polluted 
cities (few nanomoles per liter), benzopyrene and indenopyrene (PAHs associated with PM) had only marginal impact in the dark on skin models such as cultured 
skin cells or reconstructed epidermis. However, when exposed to both either of these 2 pollutants and a realistic environmental dose of UVA1 (340-400 nm), a strong stress 
occurred, affecting cell survival. This stress was stronger than the one induced by UVA1 exposure alone. Moreover, even when photo-cytotoxicity was limited, keratinocytes 
clonogenicity was impaired, suggesting that epidermal renewal may be compromised. Photo- oxidative stress from UVA+PAH also affected mitochondrial function (membrane 
polarization and ATP production) as well as glutathione (GSH) homeostasis. Among genes controlling GSH metabolism, SLC7A11, an antiporter in charge of cystine 
supply, was particularly overexpressed under such stress. GSH appeared essential in cell protection against “photo- pollution” stress, since pretreatment of cells by 
BSO, an inhibitor of GSH biosynthesis, increased UVA + PAH-induced phototoxicity. Finally, the protection provided by two SPF-15 sunscreen products with different UVA 
absorption level further underlined the role of UVA1 in the phototoxic process. This data demonstrates that pollution aggravates photo-damage and requires a specific 
protection strategy. 

 


