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Research Abstract

The climbing fiber to Purkinje cell synapse in the cerebellum has been a good model to study cellular and molecular mechanisms of synapse elimination by which
redundant connections formed earlier during development are refined. In early postnatal days of rodents' life, most Purkinje cells are innervated by multiple climbing
fibers. Then, elimination of supernumerary climbing fibers occurs until the one-to-one relations between climbing fibers and Purkinje cells are attained at approximately
postnatal day 21 (P21). This relationship is maintained throughout life. This process has been shown to depend on neural activity involving NMDA receptors (Rabacchi et
al., 1991). In the present study, we found that continuous and local application of tetrodotoxin or an NMDA receptor antagonist, MK-801 to developing mouse cerebella
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resulted in persistent multiple climbing fiber-innervation in about 40% of Purkinje cells. We also demonstrated that blockade of NMDA receptor-mediated neural activity in
the cerebellum during P15-P16, but not before nor after this period, caused persistent multiple climbing fiber innervation. as well as motor discoordination. The NMDA
receptor blockade did not cause apparent change in cerebellar morphology and basic synaptic properties. Our results suggest that the NMDA receptor-dependent climbing
fiber synapse elimination is achieved during this critical period, and its disruption leads to persistent impairment of cerebellar function. By using gene deletion technique in
mice, we have demonstrated previously that the signal transduction involving metabotropic glutamate receptor subtype l (mGluR1), the α subunit Gq (Gαq), phospholipase
Cβ4 (PLCβ4) and protein kinase Cγ(PKCγ) is required for climbing fiber synapse elimination during the third postnatal week that coincide with the critical period revealed in
the present study. We assume that neural activity along the mossy fiber-granule cell-parallel fiber pathway activates mGluR1 and the following cascade in Purkinje cells
that is required for elimination of supernumerary climbing fibers. Less
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