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Development of a spot stimulation technique for neuronal network using near-infrared laser irradiation
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Abstract: We have developed a photo-thermal stimulation technique for neuronal networks. This method enables flexible
and precise heating for a neuron, neurite and glial cell by the laser irradiation through microscopic observation and enables
activation of cells without electrodes and caged compound. In this study, we prepared the ITO glass substrate that
generates heat by the laser irradiation and cultured Rat hippocampal cells on the ITO glass. With adequate laser power, we
stimulated a neuron, neurite and glial cell in cultured hippocampal neuronal network. Using this procedure, we can

observed the evoked Ca?'

oscillations in case of a soma, dendrite and glial cell respectively and also the activities that

propagated to the entire neuronal network after laser irradiation. These results demonstrate the potential of a non-invasive
and simplified novel stimulation technique for neuronal networks.
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Fig. 1 Schematic drawing of a stimulation using 1064nm laser
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irradiation.
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Fig. 2 Evoked responses by irradiating soma. (A) Fluorescent
image of stimulus site and analyzed cells. (B) Ca®" wave forms.
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Fig. 3 Evoked responses by irradiating neurite. (A) Fluorescent

image of stimulus site and analyzed cells. (B) Ca®* wave forms.
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Fig. 4 Evoked responses by irradiating glial cell. (A)
Fluorescent image of stimulus site and analyzed cells. (B) Ca*"
wave forms.
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