Birch sap attenuates atopic dermatitis-like lesions by regulating  NFκB and MAPK Pathway
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Introduction. Atopic dermatitis (AD) is a chronic inflammatory skin disease characterized by pruritus, barrier dysfunction, and immune dysregulation. Conventional treatments often fail to provide optimal disease control, highlighting the need for safer, effective alternatives. Birch sap, derived from Betula species, contains bioactive compounds with anti-inflammatory and antioxidative properties. 
Aims. This study investigates birch sap's therapeutic potential in AD by exploring its effects on inflammatory pathways and skin barrier function.
Methods. The chemical composition of birch sap was analyzed and found to be mainly composed of polysaccharides. In vitro experiments were conducted using TNF-α/IFN-γ-activated HaCaT keratinocytes to assess its impact on cytokine expression and phosphorylation of Mitogen-Activated Protein Kinase (MAPK) and NF-κB proteins. In vivo studies involved DNCB-induced AD-like lesions in BALB/c mice treated with birch sap. Skin barrier parameters, histological changes, and inflammatory markers were evaluated.
Results. Birch sap significantly reduced mRNA levels of IL-1β, IL-6, and IL-8 and inhibited phosphorylation of MAPK and NF-κB proteins in HaCaT cells. In mice, birch sap alleviated AD-like symptoms, reduced epidermal hyperplasia, improved hydration, and normalized transepidermal water loss. Blood flow modulation further supported its anti-inflammatory effects.
Conclusion. Birch sap demonstrates promising anti-inflammatory and barrier-repair properties in AD models. While preclinical findings are compelling, further clinical trials are necessary to validate its therapeutic potential.
