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[Abstract] Objective To investigate the changes of reactive oxygen specie (ROS) and nitric oxide
synthase/nitrogen monoxidum (NOS/NO) system accelerated in the processes of endothelial cell senescence
after exposure to high glucose. Methods The human umbilical vein endothelial cells (HUVECs) were
cultured with different concentrations of glucose at 5.5 mmol/L normal level and high levels 11, 22 and
33 mmol/L for 48 hours, respectively. Afterwards, SA-p-galactosidase (gal) staining was used to evaluate the
senescence of cells, Telomerase activity was detected by polymerase chain reaction-enzyme linked
immunosorbent assay (PCR-ELISA). The total NO level in the supernatant of cell culture was measured by
nitrate reductase method. The endothelial nitric oxide synthase (eNOS) protein expression was analyzed by
Western blotting. The NOS activity in the cells was detected by fluorescein enzyme labeling method. The ROS
levels were measured by flow cytometry. Results After the endothelial cells were treated with high glucose
concentrations for 48 hours, the numbers of SA-B-gal positive cells were significantly increased, especially in
the 22 - 33 mmol/L cultures, much higher than the number in the normal glucose (5.5 mmol/L) culture.
Along with the elevation of the glucose concentration, the number of the positive cells was increased steadily,
showing a dose-dependent relationship. The telomerase activity was lowered; the NO synthesis was decreased
and the activity of NOS was inhibited, but the changes of protein expression of eNOS was not significant; the
ROS level in cells was obviously increased in all high glucose groups (P<<0.05 or P<<0.01). Conclusion
High glucose accelerates the senescence of endothelial cells dose-dependently and the underlying mechanism
may be associated with increasing oxidative stress and inhibiting NOS/NO system.
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