
  
Caffeic Acid modulates oxidative stress induced by hyperglycemia in endothelial cells: involvement of
Nrf2 pathway
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Reactive oxygen species (ROS) play an important role in the pathogenesis of diabetic complications and into development
of cardiovascular diseases. Nutritional antioxidants are reported to prevent hyperglycemia induced oxidative stress
associated with diabetes (McCord et al, 2005) and recent papers revealed that these compounds are able to induce Nuclear
factor erythroid 2-related factor 2 (Nrf2) that in turn upregulates the expression of antioxidant genes. Nrf2 pathway is now
considered as the main molecular mechanism involved in the protection of the cells from oxidative damage (Speciale et al,
2011).
In the present study we investigated if caffeic acid (CA), a naturally occurring phenolic compound especially abundant in
coffee, possesses protective effects againsthighglucose-induced oxidative stress in Human Umbilical Vein Endothelial
Cells (HUVECs). HUVECs were exposed to high glucose (HG; 25 mM) to mimic diabetic conditions and/or treated with
CA (10 nM) at the same time for 24h. The current study is aimed at examining the effect of CA on cellular redox status
biomarkers such as intracellular glutathione (GSH), superoxide (SOD) levels and Total Antioxidant Status (TAS).
Furthermore modulation of Nrf2 expression and Nrf2-targeting antioxidant gene expression (heme oxygenase-1 HO-1) in
HUVECs was studied.
High glucose exposure reduced GSH, SOD and TAS intracellular levels. Interestingly, CA treatment restored antioxidant
levels in HUVECs exposed to HG. Furthermore we observed that CA was able to induce Nrf2 nuclear translocation and
HO-1 gene expression.
Our findings suggest important role of Nrf2 pathway in CA endothelial protection. In conclusion we showed that the
coordinate induction of endogenous cytoprotective proteins through activation of the Nrf2 pathway might serve as a new
therapeutic approach for prevention or treatment of against oxidative stress induced by HG levels.
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