XF402 ameliorates atopic dermatitis-like skin lesions
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Introduction. Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by pruritus, xerosis, and recurrent eczematous lesions, influenced by genetic and environmental factors. Given the adverse effects of current therapies such as corticosteroids, safer alternatives are needed.
Aims. Epigallocatechin gallate (EGCG), a major green tea component, has anti-inflammatory activity. Based on its constituent gallic acid (GA), we designed SG-SP1 and its stable derivative XF402. We evaluated the therapeutic efficacy of XF402 in an AD-like model.
Methods. We used a 2,4-dinitrochlorobenzene/dermatophagoides farinae extract (DNCB/DFE)-induced AD mouse model for in vivo evaluation and tumor necrosis factor-α (TNF-α)/interferon-γ (IFN-γ)-stimulated keratinocytes to explore the cellular mechanisms.
Results. XF402 treatment effectively alleviated AD-like skin manifestations in the DNCB/DFE-induced mouse model, including erythema, lichenification, and scaling. It also attenuated pathological changes in ear tissue, such as epidermal hyperplasia, dermal thickening, and inflammatory cell infiltration. In addition, XF402 lowered serum levels of total and DFE-specific immunoglobulin E (IgE) as well as IgG2a, without affecting body weight in experimental mice. At the cellular level, XF402 suppressed TNF-α/IFN-γ-induced keratinocyte activation by reducing the gene expression and secretion of pro-inflammatory cytokines interleukin-1β (IL-1β) and IL-6 as well as Th2 chemokines C-C motif ligand 17 (CCL17) and CCL22.
Discussion. XF402 effectively suppressed AD-like responses both in vivo and in vitro. In our study, XF402 did not affect body weight in experimental mice and successfully ameliorated characteristic AD phenotypes as well as histopathological alterations in ear tissue. Moreover, XF402 reduced serum immunoglobulin and cytokine levels in AD-induced mice and significantly inhibited cytokine and chemokine expression in activated keratinocytes by modulating key signaling pathways. Collectively, these results suggest that XF402 is a promising therapeutic candidate for AD.
