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Development of simultaneous visualization technology for neurotransmitters and
its application to psychiatry disease research
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Until now, there is no available molecular imaging technique which is
capable of direct visualizations of neurotransmitters and their metabolism. In this research, we
developed a highly sensitive mass spectrometry imaging technique that simultaneously and
quantitatively visualizes neurotransmitters including monoamines. Furthermore, we have established a

method for monitoring the released transmitters in behaving animals by combining microdialysis and
mass spectrometry based metabolomics.

By applying these techniques, we generated a three-dimensional monoamine atlas by whole brain
monoamine mapping. Moreover, the mechanism of abnormal brain monoamine reduction triggered by immune
activation was elucidated. Finally, visualization of the dynamic fluctuation of dopamine in the
nucleus accumbens in response to pain stimulation was achieved.
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