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Vascular complication 

Vascular complications of diabetes are a difficult problem in the prevention and treatment of diabetes. The 

pathological mechanism of vascular complications is vascular endothelial aging. However, the molecular 

mechanism and key targets of regulating vascular endothelial aging caused by diabetes remain to be clarified. 

Crocin 

Previous studies of our research group have confirmed that crocin can improve mitochondrial function 

and inhibit vascular endothelial damage in diabetes mellitus, but the effect and mechanism of crocin in 

anti-diabetic vascular endothelial aging are not clear. 

YAP1 

YAP1 (Yes-associated protein 1) is the core molecule of Hippo signaling pathway, which can regulate 

biological processes such as cell proliferation, apoptosis and stem cell self-renewal. However, the 

regulatory role of YAP1 in vascular aging is not fully clear. 
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First, Western blot assay was 

used to detect P53, P16 and 

other aging signature proteins 

as well as age-related β-

galactosidase (SA-β-gal) 

staining to determine the 

induction effect of high 

glucose culture on 

endothelial cell aging. 

分别在年轻内皮细胞中用

siRNA敲减、在高糖诱导的衰

老内皮细胞中过表达关键基因，

通过Western blot、SA-β-gal

实验，活性氧（ROS）、

Mito-tracker、线粒体JC-1等

荧光探针检测内皮细胞衰老及

线粒体功能； 

接着对年轻内皮细胞（传代次

数P≤8）及高糖诱导的衰老

内皮细胞，进行高通量转录组

测序，筛选潜在调控通路及关

键调控基因，并进行Western 

blot、q-PCR 等方法验证；； 

The senescence and 

mitochondrial function of 

endothelial cells were detected 

by Western blot, SA-β-gal, 

reactive oxygen species (ROS), 

Mito-tracker, mitochondrial JC-1 

and other fluorescent probes. 

Then, transcriptome sequencing 

was performed on young 

endothelial cells and high-

glucose-induced senescent 

endothelial cells to screen 

potential regulatory pathways 

and key regulatory genes, and 

Western blot, q-PCR and other 

methods were used for 

verification. 



The downstream target genes 

of key genes were selected 

by Aging Atla, MitoCarta, 

GeneCard and other public 

databases, and verified by 

immunofluorescence co-

localization and chromatin 

co-immunoprecipitation. 

分别在年轻内皮细胞中用

siRNA敲减、在高糖诱导的衰

老内皮细胞中过表达关键基因，

通过Western blot、SA-β-gal

实验，活性氧（ROS）、

Mito-tracker、线粒体JC-1等

荧光探针检测内皮细胞衰老及

线粒体功能； 

接着对年轻内皮细胞（传代次

数P≤8）及高糖诱导的衰老

内皮细胞，进行高通量转录组

测序，筛选潜在调控通路及关

键调控基因，并进行Western 

blot、q-PCR 等方法验证；； 

By promoting the 

expression of YAP1 and 

GPX1, crocin improves 

mitochondrial function 

and delays the aging of 

vascular endothelial cells. 

The effects of crocin on 

endothelial cell senescence 

induced by high glucose and 

mitochondrial function, as well 

as the regulation of key genes, 

were investigated by in vivo and 

in vitro experiments. 
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Figure 20. Molecular mechanism of crocin inhibits vascular endothelial aging induced 
by diabetes. 
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In this study, it was confirmed that 

high glucose environment can 

induce vascular endothelial cell 

senescence. 

Subsequently, we found that 

high glucose may damage the 

mitochondrial function of ECs 

and induce senescence by 

down-regulating the expression 

of YAP1. 

Then, the regulation pathway of 

YAP1/FOXO1/GPX1 signaling axis in 

endothelial aging was elucidated. 

In addition, this study found that 

crocin may regulate mitochondrial 

homeostasis through the 

YAP1/FOXO1/GPX1 axis and inhibit 

vascular endothelial aging induced 

by diabetes. 

Crocin provides a new therapeutic target 
for the prevention and treatment of 

diabetic vascular complications. 
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