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[English]
From a cohort study of “Parkinson’s disease (PD) premotor symptoms” by following up patients
of REM sleep behavior disorder (RBD), we hyphothesized that disturbances in sleep and olfaction,
both of which led to cognitive dysfunctions considered to be PD premotor symptoms, could be
independent pathologies of neuronal circuitry in the brain. In response to this result of RBD
cohort study, we focused rodent model study on a PD premotor symptom, especially on olfactory
circuitry pathologies, in order to complement two modalities of the premotor symptoms. To
develop more translatable animal model of PD premotor symptoms, we started establishing a
marmoset model which replicated a propagation of a-synuclein (a-syn) aggregation of PD by
injecting a-syn fibrils into the olfactory bulb. In contrast to this a-syn olfactory bulb injection
model, we injected a-syn fibrils into the striatum of marmosets to establish a marmoset model of
“PD motor symptoms” replicating dopaminergic neuronal loss in the substantia nigra. In order
to elucidate a mechanism of neuronal circuitry rewiring which associates with PD progression,
we developed a novel fluorescent imaging technique at deep brain regions.

In the motor symptoms of PD, we prepared research and development environments for
applying newly developed PET probe of synaptic protein to our novel mouse model of PD, in order

to expand the research into a species cross-study. In the drug-induced PD mouse model, we found



that dopaminergic neuron selective damage led to mitochondrial degeneration in the axon, and
this phenomenon could be utilized as an ultrastructural biomarker. By using this technique, we
are going to analyze the circuitry specific mitochondrial pathologies in the above PD mouse model
including other neuronal circuitries. From the analysis of magnetoencephalogram (MEG), we
found abnormalities electrophysiological indices in the resting and moving state of PD patients,
which could be expanded to develop a novel therapy by providing feedback of the indices to those
patients. These clinical biomarkers are going to be applied to cerebrovascular disease (CVD) to
develop a diseases cross biomarkers.

In the studies of CVD, we analyzed animal models of stroke and spatial hemi-neglect, newly
established in rodents, macaque monkeys and marmosets. In studies on the macaque model of
stroke after clipping the major arteries of the brain, we obtained results showing that a motor
threshold to evoke muscle twitches by stimulation with electrocorticogram (ECoG) electrodes
chronically placed on a surface of the motor cortex can be a good biomarker of prognosis
prediction. Resting state brain activity with ECoG in the monkey before and after the stroke
showed slow waves and brain activity of delta to theta band was prominent, immediately after
the stroke. Along with a recovery, the slow waves disappeared, and beta-band wave became more
prominent in the resting-state ECoG signals. On the other hand, a lesion in the right superior
temporal gyrus of macaque monkeys, which composes the arcuate fasciculus connecting the right
temporal association cortex to prefrontal cortex, resulted in a deficit in attention rather than
simple sensory-motor functional deficits. This can be regarded as a novel model of spatial hemi-
neglect. Furthermore, resting state connectivity by fMRI scanning between two brain regions in
this model was changed during the lesion and recovery process. To apply these results to a
marmoset model and analyze the neuronal circuitry mechanism more in detail, we started to
develop technologies of labeling and manipulating neuronal circuitry using viral vector systems.
PET probes for synaptic proteins are also planned to apply to the CVD translational research,

and we promote the overall project by the diseases and species cross studies.
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