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Analysis of the mechanisms underlying development of neuropsychiatric diseases
with focus on astrocytic potassium buffering function
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We evaluated the therapeutic potential of the inwardly rectifying Kir4.1
channels, which are specifically located in brain astrocytes and mediate the astrocytic spatial K+
buffering function. From studies using various CNS disease models, we found that Kir4.1 channel
blockers show antidepressant and anxiolytic actions, and ameliorate cognitive impairment. They also
alleviated the neuronal cell damage induced by brain inflammation. In addition, studies using
primary astrocyte culture systems showed that Kir4.1l channel blockers facilitate the expression of
neurotrophic factors such as BDNF in astrocytes. Our results suggest that inhibition of the Kir4.1
channel 1n astrocytes is useful for treating depression, anxiety, and cognitive dysfunction in
psychiatric disorders.
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