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Research on Development of New Drugs
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Efficacy of inhibitors for microglial activation in the patients with

neuroinflammation evidenced by PET
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Understanding of the pathophysiological features of patients with
myalgic encephalomyelitis (ME)/ chronic fatigue syndrome (CFS) in

Kansai area, and conducting the clinical trial.
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Hirohiko Kuratsune, Visiting Professor

Department of Metabolism, Endocrinology, and Molecular Medicine,

Osaka City University Graduate School of Medicine
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Sleep analysis in ME/CFS patients
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Studies on etiology and pathophysiology of the ME/CFS and the clinical

trial
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Assessment of anti—fatigue effects based on oxidative stress index
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Patient recruitment and guidance in the clinical trial
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Human neuroimaging study using magnetoencephalography
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Analyses of MRI, PET and severity correlations for ME/CFS patients
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Development of a chronic fatigue animal model and elucidation of
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In the fiscal year 2016, for the integrated and efficient study, Prof. Yasuyoshi Watanabe (RIKEN
Center for Life Science Technologies) , Visiting Prof. Hirohiko Kuratsune (Osaka City University
Graduate School of Medicine) , and colleagues organized major two study groups on clinical research
(observatory and drug challenge studies) and preclinical research. Two groups worked on common
protocols of PET studies and of sampling and preparation of blood for measurement of biomarkers
by the meetings and E-mail or TV conference. PET-CT and MRI measurement protocols were fixed
by Dr. Kei Mizuno (RIKEN Center for Life Science Technologies) and colleagues. Especially, for
PET study in MI Clinic, the synthetic apparatus (including synthetic robotics) for [*F]DPA-714
was transferred from RIKEN to MI Clinic, and the environment for radio—synthesis of ['®F]DPA-714
was also transferred. In the other site of PET clinical study (Osaka City University Hospital),
Prof. Yasuyoshi Watanabe’ s colleagues have completed 3-lots synthesis tests for quality control
study of ["F]DPA-714. As for a magnetoencephalography (MEG) study, Dr. Masaaki Tanaka (Osaka
City University Graduate School of Medicine) recruited thirteen healthy male volunteers for pilot
MEG study to decide the tasks for the ME/CFS patients. The volunteers performed 3-min eye—closing
and 3-min eye—opening sessions. Alpha—frequency band (8-13 Hz) power in the visual cortex was
decreased after eye—opening. In addition, subjective level of fatigue was not increased after
performing these sessions. So, we therefore succeeded to establish the MEG protocol to clarify
the central mechanisms of ME/CFS in terms of over—activation. In the previous study, Prof. Masaaki
Inaba (0Osaka City University Graduate School of Medicine) and colleagues found that the sleep
quality is worse because of longer sleep latency and more nocturnal awakening in ME/CFS patients
in comparison with general population, although total sleep time is longer. This result suggested
that the activation of the nocturnal sympathetic nerve due to decreasing diurnal physical activity
disturbs the normal sleep pattern in ME/CFS patients. So, Prof. Inaba’ s team will examine the
effect of the inhibitor of microglial activation on sleep condition in ME/CFS patients with
neuro—inflammation confirmed with PET study. In the metabolome study, Dr. Yosky Kataoka (RIKEN
Center for Life Science Technologies) ’ s team constructed an inexpensive GC-MS system for the
measurement of metabolites for ME/CFS diagnosis. After further discussion by all members of the
study group, Visiting Prof. Sanae Fukuda (Osaka City University Graduate School of Medicine)
and all members applied the paper concerning this GAPFREE2 observatory study to the Ethics
Committee of Osaka City University Graduate School of Medicine, and the application was approved.

Minor correction is needed with a newer documentation about security of personal information within

6



the beginning of the fiscal year 2017. In 2016, Prof. Kuratsune, Dr. Nakatomi, Dr. Fukuda, and
colleagues formulated the inclusion and exclusion criteria for positron—emission tomography (PET)
study evaluating the neuro—inflammation. By using this criteria, the Clinical Study group is
engaged on the preparation of ME/CFS patients list who desire to take a PET study, and we have
enrolled 15 ME/CFS patients in this PET study. Dr. Takakazu Oka (Kyushu University) and Dr.
Kazufumi Yoshihara (Kyushu University) prepared for the clinical study in Kyushu University
Hospital and Dr. Takakazu Oka also did the efforts in his newly appointed International University
of Health and Welfare hospital (Tochigi ). Prof. Junzo Nojima (Yamaguchi University Graduate School
of Medicine) established the team to analyze oxidative stress and perform FACS analysis for
patients with ME/CFS. This project was approved also by the Ethical Review Board of Yamaguchi
University Graduate School of Medicine

In the pre—clinical study, Prof. Yasuyoshi Watanabe, Dr. Yosky Kataoka, Dr. Yi-Long Cui (RIKEN
Center for Life Science Technologies) , and the researchers in Astellas Pharma Inc. discussed
about the mutual collaboration with clinical study group and efficient reverse translation. Dr.
Kataoka’ s team developed an animal model of mild and long—lasting neuroinflammation by the direct
injection of LPS into the brain for evaluation of inhibitors of microglial activation. Then his
team constructed a research platform for identification of action point of inhibitors of microglial
activation by using such an animal model and the different model showing indirect neuroinflammation
triggered by peripheral inflammation induced by intraperitoneal injection of poly I:C, artificial
double strand RNA. Dr. Yi-Long Cui (RIKEN Center for Life Science Technologies) ’ s unit have
been making a great efforts to develop chronic fatigue animal model. Deviation from homeostasis
often attenuates the performance of biological functions, and such restricted performance could
be considered as individual fatigue. Dr. Cui’ s unit have developed a chronic fatigue animal
model in which the rat was frequently allowed to rest for short periods with certain lengths of
sleep during fatigue loading. In these rats, the fatigue recovery was extended as compared with
a continuous fatigue loading procedure, indicating the repeated short—term rest periods during
the fatigue loading process might disrupt some homeostatic functions, such as sleep— and/or
thermo—regulatory system. The pre-clinical group will continue to further discuss with the

clinical study group concerning the highly efficient bi—directional translational researches
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