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It is well known that changes in acid-base homeostasis have important effects on vascular 

function, i.e. extracellular acidosis leads to vasorelaxation. Surprisingly little is known about the 

pathways which are important for these vascular effects of altered acid-base status. In fact it is 

not even known whether extracellular or intracellular pH is important and to what extent 

bicarbonate and CO2 are also important for the vascular effects of deranged pH homeostasis 

In this lecture I will focus on the regulation of intracellular pH in the smooth muscle cells and 

endothelial cells of the vascular wall and how changes in pH of these cells impacts on vascular 

function. 

I will show how, sodium coupled transport of both bicarbonate and protons over the cell 

membrane is crucial for regulation of pH in endothelial cells and smooth muscle cells. 

I will further discuss how changes in these transport pathways affect endothelial NO production 

and gap junction communication between endothelial and smooth muscle cells with 

consequences for endothelial derived hyperpolarization, which again has important 

consequences for endothelial mediated regulation of vascular tone. I will also discuss how 

changes of pH in the smooth muscle cells affect the Rho-kinase enzymatic activity and 

consequently vascular tone.  I will show data that strongly indicates that these effects are 

important for the blood pressure control in mice and provide a suggested mechanism for the 

finding that variations in the gene coding for the sodium coupled bicarbonate transporter 

expressed in the smooth muscle cells and the endothelial cells has importance for blood pressure 

control in humans. 
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