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Understanding the neurocircuit — molecular mechanism underlying pathophysiology of
depression and the development of its neuroscience-based diagnosis and treatment
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The rapidly increasing number of patients with
depression has become a major factor for over
30,000 suicide victims a year, causing the estimated
economic loss of 2.7 trillion yen in Japan.
Understanding the biological mechanism of the
pathophysiology of depression and developing an
objective diagnostic tool and a novel treatment are
urgent tasks. Depression is currently diagnosed by
clinical symptoms such as depressive mood and
anhedonia, and there is no diagnostic criterion based
on its pathophysiology. In this research, we
hypothesize that the symptoms of depression develop
interdependently by the malfunction of information
processing and neural network dynamics responsible
for emotion and motivation in the brain, and by the
molecular pathophysiological changes in such brain
areas caused from genetic and environmental factors.
Based on this hypothesis, the experts in psychiatry
and computational neuroscience work together on
neuroimaging, molecular pathophysiology including
biomarker and genome analyses of depression, and
conduct an integrated analysis of these results and
the clinical assessments in order to elucidate the
neural network and its molecular pathophysiological
changes responsible for each symptom of depression.
Finally, by the machine learning technique, we
attempt to develop an objective diagnostic tool based
on the neuroscience of depression, and an innovative
non-pharmacological, self-cognitive behavioral
therapy using a neurofeedback method.
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Fig. A scheme of the outline of this research.
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