The effect of Eucommia ulmoides aqueous extracts on senescence processes in fibroblasts in vitro
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Aging is closely associated with oxidative stress-related cellular dysfunction, and based on the free radical theory of aging, excessive accumulation of reactive oxygen species (ROS) is a key driver of cellular senescence. Natural products derived from medicinal herbs represent promising candidates for anti-aging intervention due to their antioxidant properties [1]. Eucommia ulmoides, a traditional Chinese medicinal herb, has antioxidant and anti-senescence activities in fibroblasts [2].However, its key bioactive components and potential synergistic effects remain to be fully elucidated [3]. In this study, high-performance liquid chromatography-mass spectrometry (HPLC-MS) was applied to identify and quantify the major constituents in E. ulmoides aqueous extract. NIH/3T3 fibroblasts were cultured under low glucose (5.5 mM) and high glucose (25 mM) conditions to establish a cellular senescence model in vitro, as high glucose can induce excessive ROS production and accelerate cellular senescence [4]. Cell viability, cell proliferation, morphological changes, senescence-associated β-galactosidase (SA-β-Gal) activity, and protein expression levels will be evaluated as comprehensive indicators of anti-aging efficacy. Two-way ANOVA followed by Tukey’s multiple comparisons test was used for statistical analysis. 

HPLC-MS quantification revealed the contents of rutin, geniposidic acid, aucubin, and chlorogenic acid in the extract. At a 1:25 dilution (corresponding to 19.6 μM rutin, 4.6 μM aucubin, 225.4 μM chlorogenic acid, and 64 μM geniposidic acid), the extract, individual compounds, and their mixture significantly improved cell viability and reduced SA-β-Gal activity. The extract showed more pronounced effects than single compounds, suggesting synergistic effects among multiple components. Further analyses of cell proliferation, morphological alterations, and Western blot detection of aging-related proteins will be performed to clarify the detailed molecular mechanisms.
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