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Changes in synaptic transmission due to astrocyte abnormalities
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Abstract

Alzheimer's disease is a progressive neurodegenerative disease that presents with cognitive and behavioral
disorders. Because AP 2s-35 cause synaptic dysfunction and synapses loss, Af2s-35 are regarded as an initiator of the
pathogenesis of AD. Giving that astrocytes play important roles, such as modulation of neurotransmission,
synaptogenesis, in information processing of the central nervous system, the close relationship between astrocytes
and synapses suggests that astrocyte dysfunction by Af25.35 affects synaptic abnormalities in AD. However, their
relationship is not well understood so far. In this study, the synaptic transmission and synaptic number were
assessed in single neuron cultures, where the neuron was co-cultured with astrocytes exposed AP2s-35, namely, the
neuron had not undergone the exposure of AB25-35. Neurons in direct contact with astrocytes showed a significant
decrease in excitatory postsynaptic current. This study further implies that not only the direct neuronal effect of
Af25-35 but also the astrocyte-mediated effect is severe in the pathogenesis of AD.
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Fig.1 Effect of Af25-35 exposed astrocytes on excitatory synaptic transmission
(A) Representative traces of EPSCs recorded from autaptic neurons by electrophysiological
recordings. (B) Average amplitude of evoked EPSCs in autaptic neurons. (C) Representative
traces of miniature EPSCs in neurons. (D) Frequency of mEPSCs in autaptic neurons.
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Fig.2 Effect of Af2s-35 exposed astrocytes on excitatory synaptic transmission
(A) Representative traces of EPSCs recorded from autaptic neurons.
(B) Average amplitude of evoked EPSCs in autaptic neurons.
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Fig.3 Effect of increased astrocyte density on synaptic transmission
(A) Representative traces of EPSCs recorded electrophysiologically from autaptic neurons.
(B) Average amplitudes of evoked EPSCs in autaptic neurons. (C) Representative traces of
miniature EPSCs. (D) The frequency of mEPSCs in autaptic neurons.
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