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Anti-irritant and anti-inflammatory effects of polyols in irritant contact dermatitis

Introduction: The anti-irritant and moisturizer properties of glycerol are well-known. Recent studies suggest that xylitol, the chemical structure of which is similar to glycerol, may also provide protection against irritation. Our aim was to study: (1) the anti-irritant properties of glycerol and xylitol (2) the microcirculatory changes accompanying their application (3) the dose-response relationship.
Methods: Anaesthetized SKH-1 hairless male mice were used. In the dorsal region, a skin fold was formed and fixed with two symmetrical fenestrated titanium frames. On one side of the skin fold, a circular wound was created in order to facilitate the observation of microcirculation. On the other side, irritation was evoked with 5% solution of sodium lauryl sulphate (SLS). In other groups, glycerol of 5% and 10% were added to SLS, respectively. The animals of further groups received SLS with xylitol solutions (8.26% and 16.52%, respectively). The osmolarity of these solutions was equal with those of glycerol solutions. 6 animals were allocated to each group and the volume of the applied solution was 120μl. The skin of control group was exposed to purified water. The exposure time was 3h. Further on, transepidermal water loss (TEWL) was measured and tissue samples were taken for histology. Red blood cell velocity and leukocyte-endothelial interactions were visualized by means of int[image: ]ravital videomicroscopy. The Kruskal-Wallis test with Dunn’s method was chosen for statistical analysis.
Results: Elevation of TEWL values was effectively prevented by higher concentrations of glycerol and xylitol. The histological examination revealed that all applied concentrations of polyols led to a significant increase in epidermal thickness, while such increase in thickness of the granular layer was observed after application of 10% glycerol and 16.52% xylitol. Polyols, except 5% glycerol, ameliorated accumulation of lymphocytes in the epidermis. Furthermore, xylitol at both applied concentrations, while glycerol at higher concentration resulted in lower red blood cell velocity and decreased the number of leukocyte-endothelial interactions.
Conclusion: Polyols contributed to the maintenance of the epidermal barrier as a function of the concentration and were found to be effective anti-irritant and anti-inflammatory agents. However, detailed explanation of the mechanism and the dose-response relationship require further investigation.
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