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Simultaneous recording of electrical activity and fluorescence signal from deep
brain tissues by the photometric patch electrode
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Photometric patch electrode (PME) has been invented to measure optical response
and electrical response of neurons simultaneously in a deep brain tissue. We applied PME to the inferior
colliculus (IC) and auditory cortex of the chick to understand the difference of auditory information
processing depending on the level of ascending pathway of information transmission. We found that Ca
response was transient in IC while it was prolonged in the auditory cortex. This indicates that the
auditory cortex is more plastic than the lower level nuclei, and processes the information in order to
adapt the brain function to the continuous change of input signals. The most difficult step of experiment
was to get a stable labeling of neurons. In the future experiments it is ideal to combine PME recording
technology with genetic fluorescence indicator proteins that are expressed in specific brain locations in
order to understand the brain function in detail.
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