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Protection of glabridin inclusion on middlewave ultraviolet radiation
induced skin photo damage in mice
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ABSTRACT: Objective To synthesize glabridin (GL) inclusion complexes utilizing cyclodextrin (CD) as a
delivery system, and elucidate the protective effects of the glabridin-cyclodextrin inclusion complexes (GL/CD)
against middlewave ultraviolet radiation (UVB)-induced photo damage in murine skin. Methods The GL/CD

complexes were formulated and subsequently characterized using encapsulation efficiency assays and transmission

ESWE: | R4 =SS & 110155 H (2022B1111080003)

Fund: Supported by the Guangdong Key Area Research and Development Program Project (2022B1111080003)

HEEEE: A, WL, R, WA, FEO A R E AR . E-mail: zhiyundu@gdut.edu.cn

*Corresponding author: DU Zhi-Yun, Ph.D, Professor, School of Biomedical and Pharmaceutical Sciences, Guangdong University of Technology,
No.100, Waihuan West Road, Guangzhou University City, Panyu District, Guangzhou 510006, China. E-mail: zhiyundu@gdut.edu.cn



166 B L4 T AR I 2 iR 615 %

electron microscopy (TEM). A UVB irradiation-induced photo damage model in murine skin was constructed.
Varying concentrations of GL and GL/CD were applied topically to the dorsal skin of mice. Protective effects on the
skin barrier post UVB-induced damage were evaluated through measurements of trans-epidermal water loss (TEWL),
biochemical indices of skin tissue, and immunohistochemical staining. Results The encapsulation efficiency of
GL/CD was recorded as 84.21%+1.36%, with an average particle size of (533.1+42.8) nm and a Zeta potential of
(-30.24+1.54) mV, indicating that the complexes dispersed in aqueous systems as nanoparticles and exhibited
favorable stability. TEM images revealed that GL/CD primarily displayed as spherically micellar formations in water
systems. Analysis of melanin staining in the mouse skin indicated that GL/CD more effectively inhibited
melanogenesis compared to GL alone. TEWL assessments illustrated that GL/CD significantly decreased the rate of
transepidermal water loss in mice, outperforming GL alone. Hematoxylin & Eosin staining indicated that the
anti-inflammatory action of GL was notably enhanced post CD-encapsulation, significantly reducing the epidermal
thickening and inflammatory infiltration caused by UVB irradiation. Enzyme linked immunosorbent assay results
showed that post CD-encapsulation, GL notably elevated the biosynthesis of antioxidative enzymes, including
superoxide dismutase and catalase, reduced reactive oxygen species, and lowered the expression levels of
pro-inflammatory cytokines such as interleukin-1, interleukin-6, and tumor necrosis factor-alpha. Conclusion The
encapsulation of GL with CD improves its protective effects against UVB-induced skin damage.
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Fig.l Transmission electron microscopy of glabridin-cyclodextrin
inclusion complex
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Fig.3 Trans-epidermal water loss of back skin on mice (n=5)
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