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Neural mechanisms generating cerebellar learning signal in the inferior olivary
nucleus
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To investigate how climbing fiber inputs to Purkinje cells (PCs), that is
instructive signal in the cerebellum, is generated in the inferior olive, two experiments were
performed. First, complex spikes in PCs evoked by sensory stimuli and electrical stimuli to the
cerebral motor cortex were recorded in Crus I and Vermis VI. Recordings were performed by
electrophysiological technique and calcium imaging. We found that many PCs generate complex spike in

response to both stimuli. Second, we performed neuroanatomical experiments to understand why PCs
receive climbing fiber input in response to multiple stimuli. As a result, it is confirmed that only
a part of the principal olive sends climbing fiber input to PCs in Crus I, and that part of the
principal olive receives input from only the parvocellular red nucleus. Therefore, it is assumed
that there is a large network in the inferior olive and multiple sensory and motor information is

communicated from one neuron to another.
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