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A large number of people suffer from psychiatric disorders such as depression. Although current
treatments primarily with drugs exhibited some effectiveness, there also exists limitation of
modern medical care for intractable psychiatric disorders. Further elucidation of psychiatric
disorders at the molecular and cellular level is required for the major breakthrough of this field.
Synapse is a structural unit to convey information from one neuron to another neurons. Upon the
stimulation of presynaptic neurons, neurotransmitter is released from presynaptic vesicles into
synaptic cleft and binds to neurotransmitter receptors, leading to the responses of postsynaptic
neurons. Glutamatergic synapses are major excitatory synapses in the brain which mediate
majority of neuronal functions. AMPA (a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid)
receptor, one of glutamate receptors, is a central and direct mediator of functions at glutamatergic
synapses, thus, could be related to variety of neuronal diseases. Despite enormous accumulation
of basic research of AMPA receptor fields mainly with rodents, translational approach of these
knowledge to human biology is quite limited. Only one drug, Fycompa (Eisai: an antagonist of
AMPA receptors, a drug for intractable epilepsy) is currently on the market. One of reasons for
this difficulty is that we do not have a technology to visualize AMPA receptors in living human
brain. To tackle this problem, our laboratory (YYokohama City University School of Medicine,
Department of Physiology, Takuya Takahashi laboratory) have developed a PET (positron
emission tomography) tracer for AMPA receptors in collaboration with National Institute for
Quantum and Radiological Science and Technology. We have proven the specificity of this PET
tracer signals for the binding to AMPA receptors in rodents, non-human primate and human. After
we finished PET imaging of 6 healthy individuals, we started PET scan of patients of neuronal
diseases (depression and epilepsy so far) with this PET tracer for AMPA receptors. Keio University
School of Medicine (Department of Neuropsychiatry, one of our research group; Masashi Mimura
research group) recruits patients with depression and bipolar disorder and Yokohama City
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University (Department of Physiology and radiology) scans patients with this PET tracer.
University of Tokyo (Department of Neurosurgery, collaborator in Brain/Minds project) and
National Center of Neurology and Psychiatry recruited patients with mesial temporal lobe epilepsy
and analyzed surgically removed brain tissue at the cellular and molecular levels, and Yokohama
City University scanned patients with PET probe. We found characteristic image for these diseases.
Based on these images of patients, we established animal models for diseases, and Keio University
School of Medicine (Department of Physiology, our research group) and University of Tokyo
(Department of Cellular Neurobiology, our research group) started analysis at the molecular and
cellular level of these animal models. We started clinical trial phase | in March 2017 for the
diagnostic drug for epilepsy and psychiatric disorders.
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