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In vivo imaging of neuronal network development in neurodegenerative diseases
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The increasing prevalence of age-associated neurodegenerative diseases due to the
elongation of human life span is a growing serious health problem all over the world. Accumulating
evidence indicates that the neurological symptoms of neurodegenerative diseases are caused by neuronal
dysfunction prior to neuronal death. However, the synaptic mechanisms causing the neuronal dysfunction
remain unclear, despite its importance for therapeutic intervention.

In the present study, we employed in vivo two-photon imaging to analyze synaptic development throughout
the neurodegenerative process in living animals, using a knock-in mouse model of spinocerebellar ataxia
type 1, one of the polyglutamine diseases, which faithfully replicates human pathological features. We
demonstrated that abnormal synaptic instability and synaptic protein expression became evident at a very
early stage of the disease process, and surprisingly, that the synaptic impairments presented even during
synaptic development.
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