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The neuronal dysfunction by alpha-synuclein oligomers in Parkinson®s disease
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a -Synuclein oligomers and dysregulated activity-dependent Ca2+ homeostasis
play pivotal roles in the selective neuronal damage occurring in Lewy body disease. The current
study used electrophysiological and immunochemical analyses to evaluate how intracellular o
-synuclein oligomers act on the neuronal excitability and Ca2+ dynamics in neocortical pyramidal
neurons. Intracellularly applied higher-order a -synuclein oligomers directly capture
calcium-binding protein 1, a negative regulator of inositol trisphosphate receptor (IP3R) gating,

and cause the aberrant form of Ca2+-induced Ca2+ release from IP3R during multiple spikes. This is a
non- physiological action in neocortical neurons and is blocked by L-type Ca2+ channel blockers.

This oligomeric a -synuclein-mediated mechanism may cause intracellular Ca2+ dysregulation and could
be the molecular basis for neuronal vulnerability in Lewy body disease.
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