2020 2023

Effects of irradiation on synaptogenesis
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Neurons are known to be more radioresistant than glial and vascular
endothelial cells. It has been thought that relates to differences in non-dividing and dividing
cells. However, both acute and chronic irradiation of the Central Nervous System (CNS) for therapy
induces side effects that can cause memory deficits and speech disorders. We analyzed the
morphological changes of neurons induced by carbon beam irradiation, which is known to be an
effective radiotherapy, in comparison with the already known morphological changes of neurons
induced by X-irradiation. Results suggest that carbon irradiation induces cell death but does not
affect cell development. Carbon irradiation also affected immature neurons, causing DNA damage and
decreased expression levels of synaptic proteins. These results suggest that DNA damage is the
trigger for carbon irradiation-induced neuronal dysfunction.
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Carbon-ion irradiation causes immature neuron loss, altered levels of synaptic proteins and DNA damage
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