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The expression of the epithelial sodium channel (ENaC) was mainly 

assigned to the kidneys, colon and sweat glands where it was 

considered to be the main determinant of sodium homeostasis. 

Recently, indirect evidence for the possible existence of ENaC in a 

non-epithelial tissue was derived from the observation that the 

vascular endothelium is a target for aldosterone. Inhibitory actions 

of aldosterone receptor blockers and, more directly, by ENaC 

blockers such as amiloride supported this view. This was followed by 

direct data on the expression of ENaC in vascular endothelium. To 

study the role of ENaC in the vascular endothelium three different 

mouse models were probed for the mechanical stiffness of 

endothelial cells with an Atomic Force Microscope and ENaC 

expression: (i) endothelium-specific αENaC knockout (ii) aldosterone 

synthase knockout and (iii) a mouse model for the Liddle syndrome. 

It was found that that the membrane insertion of ENaC via a 

mineralocorticoid receptor-dependent pathway determines the 

nanomechanical properties of the endothelial cortex, a layer 50 – 

200 nm beneath the plasma membrane. This compartment has been 

shown to play a crucial role as it controls the production of the 

endothelium-derived vasodilator nitric oxide (NO) which directly 

affects the tone of the vascular smooth muscle cells. In contrast to 

soft endothelial cells, stiff endothelial cells release reduced 

amounts of NO, the hallmark of endothelial dysfunction. 

Thus, it is concluded that the channel acts as a major regulator of 

cellular mechanics which is a critical parameter in differentiating 

between vascular function and dysfunction. 
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