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Beta Glucan and Skin & Wound

1. The Clinical Context

¢ Stalled Healing Pathology: Chronic wounds (diabetic ulcers, venous leg ulcers) and aging skin are
characterized by prolonged inflammation, excessive protease activity (MMPs), and senescent cells that fail to
synthesize a functional extracellular matrix.

¢ Immune Dysfunction: The failure of wounds to heal is often driven by the inability of local macrophages to
transition from a pro-inflammatory (M) state to a reparative (M2) phenotype, halting the release of growth
factors necessary for tissue regeneration.

e Barrier Compromise: Physical and thermal injuries (burns, laser resurfacing) disrupt the stratum corneum,
necessitating agents that restore barrier function and modulate water loss while managing infection risk.

2. What Beta Glucan Actually Does

e Macrophage Activation: Beta glucan binds to specific receptors (Dectin-1, CR3) on macrophages, neutrophils,
and keratinocytes, stimulating the release of cytokines (IL-1, IL-6) and growth factors (TGF-alpha, TGF-beta,
VEGF) that drive re-epithelialization and angiogenesis.

e Fibroblast Stimulation: It directly modulates dermal fibroblasts to increase collagen biosynthesis and
deposition, increasing the tensile strength of the healing tissue rather than merely acting as an inert cover.

e Penetration vs. occlusion: Contrary to the misconception that high molecular weight polymers cannot
penetrate the skin, specific beta glucan formulations penetrate the stratum corneum via intercellular lipid
matrices to reach the epidermis and dermis.

e Antioxidant Protection: It scavenges reactive oxygen species (ROS) in the wound bed, protecting tissues from
oxidative stress-induced cell death during the inflammatory phase.

3. Why Structure Matters

e Linkage Specificity: The biological activity relevant to wound healing is primarily associated with the
beta-1,3/1,6 glucan structure found in yeast and fungi; this specific conformation is required for optimal
receptor binding (Dectin-1).

e Source Hierarchy: Comparative studies indicate that highly purified, insoluble yeast-derived beta glucans
consistently outperform mushroom and cereal (oat/barley) glucans in assays measuring wound closure
rates and inhibition of skin irritation.

e Solubility Trade-offs: While water-soluble derivatives (e.g. carboxymethylated glucan) are easier to formulate
for cosmetics, particulate (insoluble) forms often elicit a more robust immunological response..

4. What the Evidence Shows

e Diabetic & Venous Ulcers: In randomized controlled trials, topical application of soluble yeast beta-glucan to
diabetic foot ulcers significantly increased the rate of wound area reduction in the early weeks of treatment
and improved complete closure rates compared to placebo.

e Burns & Laser Procedures: In pediatric partial-thickness burns, beta-glucan collagen matrices reduced pain
and simplified wound care compared to standard protocols; post-fractional laser application significantly
improved erythema resolution and transepidermal water loss (TEWL) recovery.

e Anti-Aging: Clinical evaluation of oat beta-glucan demonstrated deep tissue penetration and a significant
reduction in wrinkle depth, height, and skin roughness after 8 weeks, attributed to collagen restructuring.

e Systemic Effects: Intravenous administration in trauma patients decreased septic morbidity and enhanced
macrophage function but did not statistically reduce overall mortality rates.

5. The Bottom Line
e Beta glucan reliably accelerates the transition from the inflammatory to the proliferative phase in stalled
wounds by stimulating macrophage activity and collagen synthesis.
e [t functions as an active biological response modifier that improves skin barrier integrity and reduces healing
time, provided the structural conformation (1,3/1,6) is preserved.



