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There is no way to measure directly mitochondrial membrane potential in
living cells. We aimed to develop a new micropipette method to measure directly mitochondrial
membrane potential. After the improvement of experimental equipment, selection of proper glass
capillary, adjustment of puller and selection of proper mitochondria-specific fluorescence dye, we
tried direct measurement of mitochondrial membrane potential in living cardiomyocytes with
microelectrodes. However, a large negative membrane potential corresponding to mitochondrial
membrane potential could not be detected. The possible reasons are damage and depolarization of
mitochondria by the microelectrodes, or non-penetration of microelectrodes through mitochondrial
inner/outer membrane. It seems, however, possible to measure directly mitochondrial membrane
potential with cells having giant mitochondria.
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