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Endogenous electric fields are generated in living tissues as a result of directional ion transport across tightly sealed epithelia (1,2).  The voltage gradient across intact skin or other epithelial layers can be measured. When the epithelium becomes electrically leaky, either by wounding or by localized breakdown of cell-cell contacts, an electric field is generated within the tissues, such that the field vector is parallel to the overlying epithelium. The electrical current associated with the wound can be measured using a non-invasive probe (2).  The resulting endogenous DC electric field affects cell behaviour, including cell shape and the direction of cell migration (3).  

How cells “read” steady DC voltage gradients is not yet clear but membrane proteins have been implicated in controlling the responses.  One controversial idea is that protein molecules are redistributed in the plane of the membrane via electrophoresis or electro-osmotic flow across the extracellular surface of the cell (4,5). The resulting asymmetry leads to intracellular signaling gradients causing directed cell behaviour. This idea will be discussed using specific experimental examples.
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