Diclofenac sodium attenuates APOC3-rich LDL-induced endothelial dysfunction and atherosclerosis in diabetic model
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Introduction. Cardiovascular disease is a leading cause of death in diabetes mellitus patients. Recent studies suggest that APOC3-rich low-density lipoprotein (AC3RL) promotes atherosclerosis progression by inducing endothelial dysfunction. Diclofenac sodium inhibits COX2, a key factor in atherosclerosis development.

Aims. To investigate the mechanisms by which low-dose DFS attenuates AC3RL-induced endothelial cell apoptosis and its potential to mitigate atherosclerosis progression in diabetic models with hyperlipidemia and hyperglycemia.
Methods. We evaluated low-dose DFS's effects on AC3RL-induced apoptosis in human aortic endothelial cells (HAECs) using Hoechst-33342 staining, DCFH-DA analysis, and Western blot. Atherosclerosis in streptozotocin (STZ)-treated mice was assessed with Oil Red O staining and immunohistochemistry (IHC).

Results. We isolated AC3RL from diabetic patients with cardiovascular diseases, finding elevated levels compared to non-diabetic controls (n=10). In HAECs, DFS (0.3-1µM) reduced AC3RL-induced apoptosis and ROS, inhibiting the upregulation of apoptosis-related proteins (BAX/BCL2, cleaved caspase-3) and the inflammatory factor COX-2. In diabetic animal models with hyperlipidemia, the severity of arterial atherosclerosis, endothelial cell COX-2 protein expression, and apoptosis increased. DFS treatment mitigated lesion severity. In plasma LDL, apoC3 protein expression were higher in diabetic mice than in non-diabetic mice; however, DFS-treated mice showed lower levels than untreated diabetic mice.
Discussion. DFS can imped atherosclerosis development by suppressing AC3RL-induced endothelial cell apoptosis and abnormal lipid accumulation. 
