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Investigating the association between neural activities of anterior cingulate
cortex and lower urinary tract function using optogenetics.

Shimura, Hiroshi
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In the present study, we expressed genetically-encoded calcium indicator in
anterior cingulate cortex (ACC) or primary motor cortex (M1) of mice, and two-photon calcium imaging
was performed during bladder perfusion under urethane anesthesia. Micturition-related neural
activity was identified in both ACC and M1 with the advantage of two-photon calcium imaging for
resolving spatial distribution.
We found that the activity of individual micturition-related neurons in ACC showed a considerable
variability in their timing to micturition. In particular, the timing of the activity of layer 5
pyramidal neurons in ACC showed bimodal distribution, and it depended on the projection target. On
the other hand, the pattern of neural activity in M1 was rather uniform.
These results suggest that micturition-related neurons may control different aspects of voiding, e.
g.,hinitiation, maintenance and termination, depending on their location, cell-type, and projection
pathway.
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