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Abstract: (1) Objective: Traditional Chinese medicine (TCM) plays an important role in 

the treatment of numerous illnesses. As a classic Chinese medicine, Wendan Decoction 

(WDD) encompasses a marvelous impact on the remedy of hyperlipidemia. It is known 

that hyperlipidemia leads to cardiovascular injury, therefore anti-vascular endothelial 

cell injury (AVECI) may be an underlying molecular mechanism of WDD in the cure of 

hyperlipidemia. However, there is no relevant research on the effect of WDD on 

vascular endothelial cells and its pharmacodynamic substances. Therefore, the purpose 

of this study was to investigate the protective effect of WDD on vascular endothelial 

cells. (2) Methods: The chemical constituents of WDD were determined by LC-MS/MS 

technology. The protective effects of 16 batches of WDD on samples from human 

umbilical vein endothelial cells (HUVECs) were evaluated. Finally, gray relation 

analysis (GRA) and partial least squares regression (PLSR) were used to analyze the 

potential correlation between chemical ingredients and AVECI. (3) Results: The results 

indicated that WDD had apparent protective effect on endothelial cells, and 

pharmacological properties in 16 batches of WDD tests were apparently discrepant. The 

GRA and PLSR showed that trigonelline, liquiritin, hesperidin, hesperetin, scopoletin, 

morin, quercetin, isoliquiritigenin, liquiritigenin and formononetin may be the active 

ingredients of AVECI in WDD. (4) Conclusion: WDD has a protective effect on 

endothelial cell injury induced by palmitic acid, which may be related to its component 

content. This method was suitable for the search of active components in classical TCM. 
 

 
Figure. The inhibition rate of PA extracted from HUVEC. The results were derived from three independent 

experiments performed in quintuplicate. Results are expressed as mean ± SD (n=6). Compared with blank 

group, **P<0.01, ***P<0.001. 
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