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Electrical conduction processes in the vasculature have traditionally been described using
the cable theory, i.e., locally induced signals (membrane potential V) decaying passively along

the arteriolar wall. The decay is typically quantified using the length-constant, 2, derived from the
cable theory. However, the applicability of the cable theory to blood vessels depends on
assumptions that are not necessarily fulfilled in small arteries and arterioles. It is known that
arterioles consist of at least two cell layers—an endothelial cell (EC), and one or more smooth
muscle cell (SMC) layers that are coupled by myoendothelial gap junctions (MEGJ). This work
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discusses arterioles with two cell layers and studies the change in membrane potential in the EC
and SMC layers. The corresponding stationary problems are posed and solved analytically by the
method of separation of variables. Numerical modeling of membrane potential propagation is
performed using MATLAB software. Membrane isopotential contours, and 2D and 3D graphs
corresponding to the obtained numerical results are presented.



