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Induced Insulin Resistance Involves Endoplasmic Reticulum Stress and Activation of Ca(2+)-
dependent PKC-δ and PP2A in Microvascular Endothelial Cells. Shear stress (SS) stimulates the
generation of reactive oxygen species (ROS) in vascular endothelial cells (EC) and promotes vascular
inflammatory responses via activation of Ca2+ signaling. Such changes are accompanied by
impairment of insulin-stimulated glucose uptake in EC. Herein, we evaluate the potential role of
endoplasmic reticulum (ER) stress in SS-induced endothelial insulin resistance (SISR). Using EC
isolated from mice, we found that both circulating free fatty acid (FFA) and lipopolysaccharide (LPS)
stimulated SS-induced ER stress, as evidenced by increases in the expression levels of the
biomarkers, glucose-regulated protein 78, CCAAT-enhancer-binding protein homologous protein,
and binding immunoglobulin protein. These effects were reversed by BAPTA-AM, a blocker of
intracellular Ca2+ mobilization. In contrast, neither pretreatment with N-acetyl-L-cysteine (NAC), an
inhibitor of ROS generation, nor down-regulation of NADPH oxidase or xanthine oxidase affected the
expression of ER stress-related genes. RT-PCR results also showed that low shear SS did not
increase the expression levels of connective tissue growth factor (CTGF) or vascular endothelial
growth factor (VEGF). However, ADP-ribosylation factor-6 (Arf-6), a membrane protein involved in
ER-Golgi transport, is translocated to the plasma membrane when EC were exposed to
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