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Abstract

Aging and diseases can lead to the destruction of neural circuits, resulting in long-lasting impairments in brain function.
To effectively repair neural circuits, it is necessary to follow the steps of neural circuit formation, similar to the
development of neural circuits during the brain’s developmental period. Neural cells in the brain and spinal cord are
extremely fragile, and molecules that inhibit regeneration are expressed around nerve cells, making it almost impossible
for damaged neural circuits to naturally return to their original state. There is a strong demand for the development of
effective therapeutic treatments to repair neural circuits. We have discovered methods to suppress the expression of
factors that impede neural regeneration using various animal models such as Parkinson’s disease and mental illnesses,
leading to the partial alleviation of some neurological symptoms. Additionally, we have revealed that microglia,
immune cells in the brain involved in inflammatory responses, contribute to the survival and maintenance of nerve
cells during the neonatal period. Recent single-cell analyses have shown that microglia secrete various factors involved
in the protection of diverse cells, including neurons and blood vessels. Therefore, this study advanced the functional
analysis of microglia in aging mice, analyzing the morphology and gene expression of microglia in neonatal and aging
mice. To elucidate the responses of cells surrounding nerve cells and their changes in gene expression in this study will
contribute to overcoming neurodegeneration.



