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Memory dysfunction caused by irradiation and its protection: analysis focusing on
the distribution change of synaptic proteins
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Cranial X-irradiation is often used for the treatment of brain tumors; however,
radiation-induced brain injury, including both anatomical and functional changes, is sometimes observed
after the irradiation. The main underlying cause of radiation-induced brain injury is thought to be cell
death. Therefore in this study we focused on the effect of irradiation on synaptic function mainly
analyzing dendritic spines which plays an important role in the higher brain function. We found that
immunostaining intensity of drebrin, which affects dynamic morphological changes of dendritic spines,
decreased transiently after the irradiation. In line with this, behavioral study revealed that there were
transient memory deficits after the irradiation. Our study suggests that the irradiation-induced synaptic
dysfunction likely causes a transient memory deficit, which coincides with a change in drebrin
immunostaining in the hippocampus, a structure critical for fear memory formation.
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