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Multiple cell membrane potential measurement by a random-scan two-photon
microscope
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This research project aimed to measure membrane potential changes from
multiple neurons simultaneously by means of an in-house developed random-scan two -photon
microscope. For this purpose, | developed algorithms for extraction of spikes from time course
changes of fluorescence intensity and for temporal correlation of spike events of pairs of neurons,
which were implemented to analysis software. With these analysis methods enabled successful
extraction of neuron spikes and determination of synaptic connection and even the direction of
synaptic connections of every neuron pair. 1 was also successful in development of a staining method

of neurons in brain slice preparations. With these developments of methods I succeeded in measuring
action potentials optically from multiple neurons, e.g., cerebellar granule cells and neocortical
neurons in brain slice preparations.
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