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Pharmacological treatment of depression: development of novel therapeutics
targeting the dopamine neuronal system
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Functional abnormalities of dopaminergic circuits as well as serotonergic
circuits are involved in the pathophysiology of depression. pll, which is known to be related to
depressive behaviors, likely contributes to the regulation of dopaminergic circuits, but details of
its mechanisms are still elusive. Analyses of dopaminergic functions revealed that pll expressed in
cholinergic neurons plays critical roles in dopamine responses to reward and/or hippocampal
stimulation in the nucleus accumbens and prefrontal cortex of mouse brain. HCN2 channels in
cholinergic neurons are required for pll function. In addition, dysfunction of dopaminergic circuits
was detected in an acute systemic inflammation model of depression. This study suggests the
importance of dopaminergic circuits and their regulation by pll in the pathophysiology of
depression.
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