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Abstract

A satisfactory model of the biopotentials, propagating through the human body, is essential for medical
diagnostics, particularly for cardiovascular diseases. In our study, we develop the theory, that the
propagation of biopotential of cardiac origin (ECG signal) may be treated as the propagation of low-
frequency endogenous electromagnetic (EM) wave through the human body. We show that within this
approach, the velocity of the ECG signal can be theoretically estimated, like for any other wave and
physical medium, from the refraction index of the tissue in an appropriate frequency range. We confirm
the theoretical predictions by the results of a direct measurement of the ECG signal propagation velocity
and obtain mean velocity as low as v=1500 m/s. The results shed new light on our understanding of
biopotential propagation through living tissue. This finding may improve medical diagnostics based on
the impedance spectroscopy and electrocardiographic imaging, not to mention ECG, EEG and virtually all
electric measurements. Better understanding of the underlying phenomena may also lead to new therapy
solutions in various clinical contexts.
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