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Itaconic acid improves vascular endothelial dysfunction in diabetic mice by

inhibiting endothelial cell apoptosis
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[ Abstract] Objective : To investigate the protective effect and mechanism of 4—octyl itaconate (4—01) on vascular endothelial function
in diabetic mice, since endothelial dysfunction is the key and initial factor for vascular complications in diabetes. Methods : The db/db
mice were used to establish a mouse model of diabetes , and high glucose (HG ) —induced human umbilical vein endothelial cells
(HUVECs) were used to establish a cell model of diabetes. After 401 treatment, HE staining, Masson staining, and reticular fiber

staining were used to observe pathological changes of the thoracic aorta in the control group, the model group, and the intervention

group; Western blot was used to measure the expression of a—smooth
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(2025-02-14) in the thoracic aorta of mice in the control group, the model group,

muscle actin (=SMA ) , a marker for endothelial fibrosis ; immuno-

fluorescence assay was used to measure the expression levels of
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and the intervention group; immunoblotting was used to observe the effect of 4-0I intervention on the expression of BAX, Bel-2, and
the proteins associated with the cytochrome C ( CytC )/cysteinyl aspartate specific proteinase ( caspase) pathway in HG-induced
HUVECs. Results : The results showed that 4-0I could significantly improve vascular endothelial dysfunction in db/db diabetic mice.
Compared with the model group, the intervention group had a significant increase in the expression of Bel-2(0.73 + 0.07 vs. 0.52 +
0.04, F=49.380, P=0.009) and a significant reduction in the expression of BAX(1.41 £0.14 vs. 1.89 £0.12, F=37.270, P=0.008 ) after
4~-0lI treatment. In the cell model of HUVECs induced by HG, compared with the high glucose group, the intervention group had a sig-
nificant increase in the expression of Bel-2(1.22 + 0.04 vs. 0.81 + 0.09, F=75.410,P<0.001) and a significant reduction in the expres-
sion of BAX (0.83 +0.04 vs. 1.12 = 0.04, F=268.100, P<0.001) after 4-OI treatment, as well as significant reductions in the expres-
sion of CytC (0.61 +0.03 vs. 1.01 + 0.03, F=234.000, P<0.001) , caspase—9 (0.62 + 0.03 vs. 1.04 + 0.04, F=164.300, P<0.001) , and
caspase—3 (0.92 + 0.06 vs. 1.74 = 0.04, F=424.100, P<0.001). Conclusion: In conclusion, 4-O0I inhibits vascular endothelial cell

apoptosis in diabetic mice by affecting the expression of the CytC/Caspase pathway factors , thereby improving vascular endothelial dys-

function in diabetes.
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