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Comparative Analysis of Natural Polysaccharide-Derived Exosome-Like

Nanovesicles in Combating UV-Induced Skin Damage and Aging
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4. Exosome-like nanovesicles derived from Phellinus linteus inhibiting ultraviolet-induced
skin aging
5. Conclusion
Abstract

Ultraviolet (UV) radiation is a major external factor contributing to skin aging by
inducing the excessive generation of reactive oxygen species (ROS), which trigger
inflammation and cellular damage. Exosome-like nanovesicles (EVs) possess signal-
transmitting and regenerative properties, showing promise in skin repair, cell regeneration,
and antioxidant defense. This study investigated the isolation, bioactivity, and anti-aging
potential of EVs derived from three polysaccharide-rich sources: Lycium barbarum, Aloe
vera, and Phellinus linteus. Lycium barbarum-derived nanovesicles (LB-EVs) exhibited
typical teacup-shaped bilayer structure with an average diameter of 114.2 nm, demonstrating
low cytotoxicity and high biocompatibility, maintaining over 90% cell viability at low
concentrations, indicating their suitability as safe nanocarriers for skin applications. Aloe
vera-derived nanoparticles (2ADNPs and rADNPs) effectively inhibited UV-induced ROS
production and reduced inflammatory markers (TNF-a and TGF-f), while enhancing
antioxidant enzyme activity and promoting cellular protection and repair. Phellinus linteus-
derived EVs (FELNVs) alleviated UV-induced damage by reducing MMP1 expression and
increasing COL1A2 expression, also decreasing ROS levels, MDA content, and SA-B-Gal
activity, while upregulating SOD enzyme activity. miR-CM1, an RNA component within
FELNVs, exhibiting better anti-aging effects by preserving cell viability, regulating
photoaging-related gene expression, and enhancing cellular antioxidant capacity. In
conclusion, three exosome-like nanovesicles demonstrated excellent biocompatibility,

antioxidant activity, and protective effects against UV-induced skin aging. These findings



1  provide a strong foundation in future development of skin protection and anti-aging
2 formulations.
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