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User- friendly Health Measure

Positioning Map for Integrated
Health Scores 
Point of care
Street Medical City

Precise Medical Examination

1. Diseases & Their Predicting Biomarkers
2. OmicsAnalyses
3. LiquidBiopsy
4. Precise multi- stage functional analyses

Fusion Imaging on Problemed Foci
Fusion Imaging among PET, MRI, fMRI,  
MEG, CT, Optical & Photoacoustic Imaging, 

2. Multimodal& Multi- molecularImaging

Developmentof Solutions &Therapeutics

Open Innovation!!

1. Predictionof & Prevention from Vulnerability
2. Promotionof Upgrading HealthState
3. Delayof Onset,Anti- fatigue& Anti- stress
4. Solutionsfrom Synthetic Biology,Biofoundry
5. Theranostics
6. RegeneratiiveMedicine,Cell therapy

AI

Seamless Approach with Precision Healthcare & Precision Medicine 
toward Maximization of Personalized Health Solution (SPHM) 
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Extending healthy life expectancy through establishment of seamless social system from 
acquisition of precise health indices, prediction pathway analyses, personalized disease 
source imaging diagnosis, to maximize the effects of solutions for individual healthy life



Ɂ%ÈÛÐÎÜÌɯ2ÊÐÌÕÊÌɯÍÖÙɯ'ÜÔÈÕɯ'ÌÈÓÛÏɂ
Watanbe, Y., Evengård, B., Natelson , B., Jason, L.D., 
Kuratsune , H., eds.,Springer, 2008.

The molecular/neural mechanisms and the ways to 
ÖÝÌÙÊÖÔÌɯȫɯ×ÙÌÝÌÕÛɯÍÙÖÔɯɁÍÈÛÐÎÜÌɂɯÈÙÌɯÎÙÌÈÛɯÏÐÕÛÚɯ
for health promotion, prevention from onset of 
diseases, anti-ageing, and vitality/regeneration!!!
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Symptomatology -driven
Fatigue & Ahead Sick Science 
Toward Pre -emptive Medicine
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Health Science and Pre-emptive Medicine

Disease

Ahead Sick
Symptoms:

pain, fatigue, etc.

Healthy

Biomarkers
[Conc. up in plasma]

Biomarkers
[Low conc. in plasma,

High conc. in the 
focal tissue]

Biomarkers
[Normal range in 

plasma]
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Life-style
Related Disease
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(ME-BYO)

Seamless approach

between H and M!!!



Multiplication 
of Stress

Metabolic Syndrome/
Life -style Related Diseases

Depression

Low -quality Sleep
/Sleep Disturbance

Motivational
Loss

Fatigue/
Chronic Fatigue

Reciprocity

Big Social
& Economic 
Problem!!
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Ɉ Investigational group under MHW (1991 -1999, T. Kitani )

Chronic Fatigue Syndrome (CFS), Diagnostic criteria

Ɉ Special Coordination Funds from MEXT (1999 -2005, Y. Watanabe)

26 Universities & Institutes, Measures of Fatigue, Statistics, Animal models, 

Mechanisms of fatigue & chronic fatigue 

Ɉ 21st"ÌÕÛÜÙàɯ".$ɯ/ÙÖÎÙÈÔɯɁ!ÈÚÌɯÛÖɯ.ÝÌÙÊÖÔÌɯ%ÈÛÐÎÜÌɂɯÍÙÖÔɯ,$73ɯȹƖƔƔƘ-2009, Y. 
Watanabe)

Osaka City Univ., Fatigue & CFS, Anti -fatigue projects

Ɉ +ÌÈÙÕÐÕÎɯÔÖÛÐÝÈÛÐÖÕɯÈÕËɯÊÏÐÓËÙÌÕɀÚɯÊÏÙÖÕÐÊɯÍÈÛÐÎÜÌɯÍÙÖÔɯ)23Ȯɯ1(23$7ɯȹƖƔƔƙ-2009, Y. 
Watanabe)

Motivational loss and fatigue, Childhood CFS

Ɉ Discordant twin ME/CFS PET study on serotonergic system and neuroinflammation 
by Special Grant from Tekeda Science Foundation (2010-2019, Y. Watanabe) 

Ɉ Novel Biomarkers and Therapeutics for ME/CFS patients under AMED (2016 -2019, 
Y. Watanabe)

Ɉ AMED GAPFREE2 project, Biomarkers and Therapeutics for ME/CFS (2016 -2021, Y. 
Watanabe)

Projects for Fatigue and Chronic Fatigue Syndrome
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Statistics in Japan 2,742 answers

Are you tired?

Period?

Disturbance in 
daily life

Cause of chronic 
fatigue

No (44%) Yes (56%)

> 6 months
(39%)

< 6 months

(17%)

None (55%) Yes (37%)

Often disturbed (7.4%)

Quit job or school (1.2%)

Unknown (39%)Overwork (42%)
Disease
(19%)

- 2004 Ministry of Education, Culture, Sports, Science & Technology -

9
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Three Major Bio -alarm Systems:
Sensing abnormality, alarming and 

controlling defense system

Pain Fever Fatigue

Causative
mechanisms

Bradykinin
Prostaglandins
Nociceptin
Neurokinin

Endotoxin
Interleukins
Prostaglandin

Oxygen radicals
Cytokines
Low amino acids
Low repair energy

Reset
substance(s)

Serotonin
Nocistatin

a-MSH Anti -oxidants
Repair energy
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Subjective Fatigue Scale

1. Visual Analog Scale (VAS)

2. Face Scale

3. "ÏÈÓËÌÙɀÚFatigue Score

4. Questionnaire on Fatigue

5. Questionnaire PC version
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Objective Fatigue Scale

Objective quantitative scales are essential for:

1. Elucidation of molecular/neural 

mechanisms of fatigue, chronic fatigue 

(CF), and CFS

2. Development of therapeutics and 

preventive medicine for CF and CFS

3. Development of daily food and products 

for recovery and prevention from fatigue
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Development of Biomarkers for Quantification of Fatigue

ʾCortical function: Attention, Concentration, & WM

Advanced Trail Making Test (ATMT)

Dual Task Test (DTT), n -back task, kana-picking up

ʾEvaluation by behavioral measures

Actigraph (Gyroscope-type)

Motion capture

ʾAutonomic nerve function 

Acceleration plethysmography (APG), ECG

ʾBiochemical markers in the plasma and saliva

Immune & Endocrine biomarkers, Amino acids, Iron, 
Heme, Oxidative stress, Viruses, Auto -antibodies, and 
NIR - factors
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Development of the System for Fatigue Measurement

FMCC- VSM301(then VSM500) 
Fatigue/Stress detection system

Hitachi Systems, Ltd./m uRata/Fatigue 
Science Lab. Inc./FMCC/our group 14



Guideline of Evaluation for Chronic Fatigue: 
Ministry of Health, Labor, and Welfare of Japanese 

Government (Proposal, 2009-2015) through our work

1. Autonomic nerve function; 
sympathetic/parasympathetic

2. Activity and Sleep problems

3. Oxidative stress

4. Metabolome , Proteome, & Transcriptome

5. Biological evaluation (virus, etc.)

6. Others (Auto -antibody, Serum amino acids, 
Endocrine & immunological abnormality, 
Near-infrared analysis, etc.) 15



Extension of Fatigue Research to Clinical Centers

Stress 
and 

Acute 
Fatigue

Chronic
Fatigue

Chronic Fatigue Syndrome

Chronic Fatigue 
with Diseases

Renal Failure/Art. Dialysis
Lifestyle related diseases

Cancer-related
Hepatic Diseases

Allergic Disorders
Neuropsychiatric Disorders

Sergical Operation

Side effects of drugs
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