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Background: Adenosine monophosphate-activated protein kinase (AMPK), although known for its role in regulating cellular metabolism, has recently emerged as an important kinase involved in vascular endothelial protection. We noted it to have similar actions as those of MnSOD, HO-1 and DAF, genes that protect the endothelium from inflammatory and oxidative stress, and so we investigated whether AMPK’s cytoprotective activity includes the induction of these genes and explored the signalling pathways that may be involved.
Methods: Human umbilical vein endothelial cells first underwent a flow perfusion assay. They were then treated with AICAR (an AMPK activator), for 24 hours, AMPK adenovirus (Ad CA-AMPK) for 18 hours or the combination of atorvastatin and rapamycin for 2 hours and either immunoblotted for various proteins or analysed via flow cytometry. Transcription factor CREB was silenced using siRNA.
Results: In this study we showed that oscillatory shear stress may be responsible for down-regulating levels of phospho-AMPK and HO-1. Cells treated with AICAR had a significant increase in MnSOD, HO-1 and DAF protein expression. Ad CA-AMPK was shown to deliver active forms of AMPK into the cells and infection of this adenovirus also up-regulated the levels of MnSOD, HO-1 and DAF. We also showed that AMPK activates CREB. Our results suggest that depletion of CREB with siRNA reduces MnSOD protein induction by Ad CA-AMPK.
Conclusion: We showed that AMPK activation induces the cytoprotective genes MnSOD, HO-1 and for the first time, DAF. We have also suggested that CREB may be involved in the pathway for AMPK-dependent induction of MnSOD and that AMPK activation may be a future therapy target.

