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Prof. Yasuyoshi Watanabe (RIKEN Center for Life Science Technologies) and his colleagues prepared
['8F]DPA-714 and evaluated this compound for detection of neuroinflammation in two different
animal models. The PET data were quite successful in terms of detection of mild
neuroinflammation, a few—fold up sensitivity as compared with ['C]PK11195 used in the previous
PET study on the patients with ME/CFS. The ethics committee of Osaka City University Hospital
approved our application for PET study with [®F]DPA-714 and exploration study on the other new
biomarkers for ME/CFS. In 2016, Prof. Hirohiko Kuratsune (Kansai University of Welfare Sciences)
and his colleagues are engaged on the preparation of ME/CFS patients list who desire to take
a clinical investigation including PET, and they have enrolled 20 CFS patients in this clinical
investigation. They finished not only the clinical evaluation (fatigue, depression, Performance
Status (PS), Quality of Life (QOL)) by using medical interview sheet, but also the objective
examination for evaluating fatigue status such as sleep—wake rhythm, oxidant stress, and
autonomic nervous function. Prof. Masaaki Inaba (Osaka City University Graduate School of
Medicine) examined 28 ME/CFS patients (male/female 6/22, age 41.0%6.4) concerning the sleep
efficacy and autonomic nerve function by using EEG and active tracer. The patients show the
lower quality of sleep. Diurnal physical activity correlated negatively with nocturnal
sympathetic nerve activity (p=0.0451). Visiting Prof. Sanae Fukuda (0Osaka City University

Graduate School of Medicine) has been developing a method for dividing specific patients using
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a biomarker such as extravesicle. They reanalyzed the previous data of biomarkers on patients
with ME/CFS and healthy samples and examined statistically optimal models, to seek for the
model which could reflect the severity of syndrome. As a result of several statistical analyzes,
multi-variate analysis was the best. When the performance status was used as an index reflecting
the severity as a dependent variable, activity levels, the number of trials of the calculation
task, and the BMI are entered as independent variables, it became the best statistical model.
Other biomarkers, such as sleep quality and blood biomarkers, were not well fit for the
statically model of severity. Since individual biomarkers differ considerably in their units,
it is not a good technique to handle each variable at the same time, so in the future they
will classify each biomarker in the standardized manner. Dr. Masaaki Tanaka (Osaka City
University Graduate School of Medicine) and his team advanced the magnetoencephalography (MEG)
study. Healthy male volunteers performed 6 MEG sessions: 3—min eye—closing, 3-min eye—opening,
5-min recalling of fatigue, 5-min recalling of non—fatigue, 3-min eye—closing, and 3-min eye—
opening sessions. MEG data were analyzed using narrow-band adaptive spatial filtering methods.
Alpha—frequency band (8-13 Hz) power in the visual cortex was decreased after eye—opening.
Dr. Tanaka identified the brain regions related to chronic fatigue as well as those related
to recalling of fatigue sensation. They therefore succeeded to establish the MEG protocol to
clarify the central mechanisms of ME/CFS. Prof. Akito Shimouchi (Chubu University) ’ s team
investigated whether or not fatigability is associated with the coordination between the
physical activity (PA) and heart rate variability (HRV). Ninety-five adult women were divided
into non—elderly and elderly. The non—elderly group comprised 50 women aged 22 to 59 years,
and the elderly group comprised 45 women aged > 60 years. HRV and PA data were simultaneously
obtained every minute for 24 h during the free—moving day. The ratio of low frequency/high
frequency and HFnu were used as HRV indices. Prof. Shimouchi defined %Lag0 as the % ratio of
the lag = 0 min between HRV and PA in 1 h. Cornel Medical Index (CMI) was used to determine
the presence of physical and psychiatric symptoms or fatigability. In non—elderly group, %Lag0
between HRV and PA in the hour before sleep subjects with high fatigability scores was
significantly lower (p<0.05) than that with low fatigability, but not significant in elderly
group. There were not significant differences between %Lag0 after wake—up both in elderly and
non—elderly. The scores of fatigability were correlated with those of several symptoms,
depending upon ages. Prof. Shimouchi will focus on this point with the patients with ME/CFS
in the next fiscal year 2017. Director Takashi Yamamura (National Institute of Neuroscience,
NCNP) and his team aimed to elucidate immune-related mechanism of ME/CFS, especially of B cell
lineage abnormalities. By flow cytometric analyses of lymphocytes of patients, they found a
significant change of B cell subsets. Moreover, they observed a substantial change of B cell
receptor repertoires in ME/CFS patients. These findings would help to understand the immune-
related pathogenesis of ME/CFS. Specially Appointed Prof. Shunya Nakane (Kumamoto University
Hospital) investigated the auto—antibodies in the patients with ME/CFS. They are preparing
the profiling platform for a variety of auto—antibodies for objective and/or differential

diagnosis of ME/CFS. Dr. Yosky Kataoka (RIKEN Center for Life Science Technologies) and his
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team developed animal models for ME/CFS and/or neuroinflammation of the central nervous system.
They got the results as follows: (1) Rats expressing inflammatory cytokines including IL-1[],
IL-6, and TNF[] in the cerebral cortex and hippocanpus by intraperitoneal injection of poly
1:C, artificial double strand RNA; (2) Rats showing muscle weakness and neuroinflammation by
suppressing enzyme activity of aconitase involved in energy production; (3) Rats undergoing
the ablation of glial progenitor cells regulating neuroinflammation in the brain. Especially,
models (1) and (2) will be useful for development of imaging techniques for brain function,
since direct injection of drugs into the brain is not necessary for making the models. The

model (3) is thought to be useful for studying long-lasting neuroinflammation.
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