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The translational research on chronic pain:
the elucidation of pathogenesis and
development of evaluation system from
psychological, psychiatric and
neuroimmunological aspects
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Masako Hosoli

JUIMARAEI BT O SR
Lecturer, Department of Psychosomatic Medicine,
Kyushu University Hospital

1987 M.D., Kyushu University, Graduate School of
Medical Sciences, Fukuoka, Japan

Ph.D. (Medical Sciences), Kyushu University,
Graduate School of Medical Sciences, Fukuo-
ka, Japan

Visiting Researcher & Visiting Fellow-
NIAAA, National Institutes of Health, Mary-
land, USA

Present Lecturer, Department of Psychoso-

1997

1997
-2002

2013

matic Medicine, Kyushu University Hospital

The objective evaluation for chronic pain is a mat-
ter of great urgency. Chronic pain is suggested
to be influenced by psychiatric and psychosocial
factors. Recently, glia cells are suggested to be in-
volved in the pathogenesis of chronic pain.

Thus, we have intended translational research from
the points of psychosocial and neuro-immunological
medicine. We have set a case control study on
chronic pain patients in Kyushu University hospital
in comparison of the healthy people. Next, we have
made neuropathic pain model mice as an animal
model of chronic pain. The abnormality of microglia
in brain has been shown in the isolated mice from
mothers and the threshold of withdrawing from no-
ciceptive stimulus is significantly decreased.

To test the microglia hypothesis on chronic pain,
we have started to establish the evaluation system
using the induced microglia-like cells (iMG) from
the monocytes of peripheral blood sampling from
patients with chronic pain. We compared the three
fibromyalgia patients and three healthy people
using the system and the significant increase in
TNF-a by ATP was observed. Furthermore, an
analysis of the psychiatric pathogenesis on fibromy-
algia patients was done and the high comorbidity
of psychiatric abnormality has been shown in the

fibromyalgia.



Presentation slide

BRIERE T BI=0I<,
3 DDA

(18t HOBMET)
DEHEMARRA

IR DMAEBECHITD
B#=/0J)7RIBORY
(#4830 &I - T E)

Microglia hypothesis

Basic research
Isolated mice from mothers vs. Group mice
n brain

Nociceptive sensi imal model

Clinical research ~ | nical research
Induced mlcroglla-llk& cell Nociceptive abnormality
from chronic pain patients in hiatric patients and

in Kyushu Univ Hospital icroglia abnormality
(Drs Hosoi & Sudo, Kato & Kanba, ) Drs Kato & Kanba, Hashimoto)
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Blood sampling

Blood sampling from chronic pain patients in the dept of Psychosomatic Medicine in
Kyushu University Hospital and healthy volunteers with informed consents

Measurement for the characteristics of the iMG
1) mRNAs of Inflammatory cytekines stimulated by ATP and others
2) Phagocytosis
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Translational research of cerebral
mechanisms underlying pain chronification
toward development of diagnosis and
treatment methods
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Director of the Department of Neuroscience and Center for Neu-
roscience of Pain, Jike University School of Medicine

1982  Dr. Med. Sci., Dr. Pharm. Sci., Graduated from
University of Tokyo.

2005 Full professor of the Jikei University School
of Medicine.

2014  Director of the Department of Neuroscience
and Center for Neuroscience of Pain, Jikei
University School of Medicine. Neurophysiol-
ogy of central synaptic transmission.

Specialties : Neurophysiology of central syuaptic transmission

Chronic pain is a maladaptive allostatic state estab-
lished through central neuroplasticity in the net-
works underlying pain-related signal processing in
the brain. To reveal the common functional changes
in the animals and human patients with chronic
pain and find the targets for clinical interventions,
we are making the following translational approach-
es. 1) in-vivo imaging using high-magnetic field MRI
in rodents with chronic pain, 2) ex-vivo analysis of
synaptic connectivity changes in the brain regions
involved in pain-associated emotions, 3) identifica-
tion of functional connectivity using diffusion ten-
sor imaging in the pain-related network in the non-
human primates, 4) resting-state fMRI analyses
in the patients with chronic back pain to reveal
specific changes in functional connectivity between
regions involved in pain-emotion association, and 5)
quantitative analysis of bioactive substance release
in these regions of animals with chronic pain. We
will integrate the results obtained through these ap-
proached to translate non-clinical findings to future

clinical applications.
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Mice (C57/BL6): formalin-induced

Free non-anesthetized behavior for 24 hrs
in increased Mn2+

0 microscopic tracking
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Diffusion Tensor Imaging /Intracmnial microdialysis
With high-magnetic field MRI measurement of reward-
associated dopamine release

{Hikishima et al. Radiology zmrM

Perturbation of sucrose-ingestion-
assoclat:ed rise in Inha—accumbens
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Strategic and Innovative Project Research
for Pathogenetic Mechanism and
Development of Objective Diagnostic
Criteria, Severity Score and Total
Management System for Fiboromyalgia

Yoshifuji Matsumoto
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Visiting Professor, Tokyo Medical University Institute of Medical

Science, and Medical Advisor, Kuwana City Medical Center
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1972 Nagoya City University Graduate School of
Medical Science, 2006 Professor of Internal Medi-
cine, Fujita Health University School of Medicine, in
2012 Visiting Professor, 2012 Visiting Professor, To-
kyo Medical University Institute of Medical Science,
and Medical Advisor, Kuwana City Medical Center
Advisor

Specialties : Internal Medicine and Rheumatology

Fibromyalgia (FM) is a rheumatic disorder present-
ing chronic widespread body pain and estimated
prevalence rate about 2% in Japan. The previous
study group showed impairment of pain process-
ing system in brain of animal model, presence of
neuroinflammation using PET analysis among
chronic fatigue patients comorbidity with FM, es-
tablishment of research platform having clinical and
sample data, development of pain evaluation system
using PainVison® , and revision of Practice Guide-
line including juvenile FM. From these results, the
present research group has 3 research projects; 1)
pathoetiological, 2) development of objective diag-
nostic criteria and severity socre, and 3) revision of
practice guideline (GRADE system) and estimation
of medical economic indicators. The first year were
obtained the following results; 1) focusing on PET
analysis to juvenile FM patients for conforming
neuroinflammation in brain, 2) establishment of ob-
jective assessment for FM pain (small neuropathic
pain), using “Medical Equipment X", 3) conducting
epidemiological survey cooperating with Japan FM
Support Association, estimating of medical economic
indicators, 4) organizing work team for revision of
FM practice guideline, cooperated with Japan Col-
lege of Fibromyalgia Investigation.
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Goal 1

Pnthol‘hﬂgxmmh Objective Dx and Severity Score || Practice Guideline, Economic Indicators
1) PET Study’ Activation of Microglis | 1) Quantitative PET Study 1) Revision of Practice Guideline (GRAE s

2) "mc-m' Study: Responsible Lesion | 2) Analytical Study of Data from || 2) Objective Criteria for Disease Severity

Research Platform 3) Total Management System (Juvenile Case incl)
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4) Medical Equipment X: Objective || 5) Estimate of Medical Economic Indicators
/ Pain Score
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+ Concept of FM: Neuroinflammatory Disease|
(Different Disease from Mental Disorders)
+ Objective Diagnostic Criteria ath sis and
« Objective Disease Severity Score athophysiology
« Practice Guideline Including Juvenile FM
» Trigger/Exacebation Factor: Vaccination
+ Medical Economic Indicators of FM
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1) PSRl S RE DRI E 1) Identification of Brain Neuroinflammation (PET Image Analysis)
o BOHE M DR B MR OHEIRTY  (IMERGERZ) MitBVv T, + CFS/ME patients, comorbidity with fibromyalgia were confirmed
WA o 5O - BARROME LB L TORR Rk, W8 activation of microglia/astrocyte in limbic system and thalamus on
%) . BKESSICmicroglia/astrocyteDiE L 2 TR responded with pain, cognitive signs and mood disorder.
« AR R RRME S W TRET Bl AR « PET image analysis was started in juvenile FM patients.
2) RGO BHSE 2) Development of Assessment for FM Pain
+ Pain'Vision®iz X % Bl i sihE e « Utility of PainVision® for evaluation of FM pain
o “BESEERERX” 1T & Bsmall fiber neuropathyiZ & 2 A Pl D » Beginning of assessment for small fiber neuropathic pain using
BHZEBRRR “Medical Equipment X”
3) FAEPERHER I RE DFEAE - MEER DX 3) Trigger and Exacebation Factors of FM among Juvenile FM
« BWRT 7 F R L OBMOBERNITIRA Y — b « Starting the Epidemiologic Survey
4) TRESHEMREBIRYT A K51 22013] BE 4) Revison of “Practice Guideline for FM 2013”
« o L AR TOERS — Al « Organizing work team jointly with Japan College of FM Investigation
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« RIRIER DX MIE R T — 5 —IUKBERE « Starting the Survey for Epidemiologic Data from Japanese FM Patients
2 2

Relationships between 'C-(R)-PK11195 binding potential and neuro-
psychologic symptoms in CFSIME patients (comorbidity with fibromyalgia)
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Nakatomi ¥ et al. J Nucl Med 2014;55:945-950

Relationships between 'C-(R)-PK11195 binding potential and neuro-
psychologic symptoms in CFSIME patients (comorbidity with fibromyalgia)

r=088
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CES-D score

Cognitive impairment score
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Nakatoml ¥ et al. J Nucl Med 2014;55:945-950
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Comprehensive genome sequencing for
diagnoses and elucidation of molecular basis
of neurological diseases

M Profile

19844F  National Institutes of Health, Visiting Fellow
19914F  FrB ARSI 7E AT e R Bz

20014F BRI ZERT

20024F  HUHUKAE - REEFELRSRVZERE tiie R
20074F B KZERZEBEE AR Al - i i ke
20114F  SREURZZESRMIE T/ ARt vy — &

PRI - AR, TR

Abstract

SEAERERE S RIFIH O 5% { OFERR B D W T, FEIE
MG 28T 2MAH L. 5 TRERE IO R
R ERT LI L, BWEED 0D ) =7
Ny =y FERETLIEEFHNE LTS, &
nEclo, kv —r v —2EREL 2% L BLH R
LS O, KR Y — 4 v =5/ 5NB KA
WD ) AEFIEHRE LT 27 ) 54 YT+ T4
7 AMME DA R IT o T b, BEIICIZ, 1. £%#%E
MEICACER I NS, WM B ORIEICHES § %8
EERNOBEZR, 2. BIEEMRE RO R K@ AT O E.,
3. BWEMTOMBEBIZOVWT, BEEOMETS
Wrs 27 2 O, 47572, MEEREE, #=ME
HRIEBRICOWTRERD L 72 6§ 0 TRERT % R
T5Z LT, RENEERFEORMEMEOER 2D L
TWwb, kY =7 v —% B BREE TS
(ZV=ZANy = 7)) ICHALTIR. BREDS
J AEHEVFEATEATCIN Z Ty MR D BHRAT 2 5
R &N EROMINBAMORF, WEEMZ &% e
LTwb,

88

Shoji Tsuji
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Department of Neurology and Medical Genome Center,
The University of Tokyo Hospital

1984 Visiting Fellow, NIH

1991 Professor and Chairman of Department of
Neurology, Brain research Institute, Niigata
University

2001 Director, Brain research Institute, Niigata
University

2002 Professor and Chair, Department of Neurol-
ogy, The University of Tokyo

2011 Director, Medical Genome Center

Specialities : Neurology, Molecular Genetics

The project aims to elucidate molecular bases of
neurological diseases based on comprehensive ge-
nome analyses employing next generation sequenc-
ers. We established Medical Genome Center at
The University of Tokyo Hospital with installation
of next-generation sequencers. To elucidate genes
involved in sporadic neurological diseases, we have
conducted whole exome-association studies of MSA.
For hereditary neurological diseases, we have been
applying whole genome sequencing/whole exome
sequencing coupled with linkage analyses. Further-
more, we set up the clinical sequencing system for
undiagnosed patients based on exome sequencing.
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Medical Genome Center, Uni;/ersity of Tokyo Hospital

e Established in May, 2011

B robotics for exome analysis
B 1500Gb / 2 weeks

E— W
5500XL: 1
HiSeq2500: 2
MiSeq: 1
PacBio: 1
GS Jnior: 1

B Server systems

192 exome/month
1500 Gb/2 weeks

| TG | TRIER Throughput: > 192 exome/month, 16 WG/month
1 1
: S IRy W . .
7/ LEF Y 8 —RH 0115 ~) Medical Genome Center ( 2011-2015 )
245/ L=l FS2RHYT A—iyk Whole genome RNAseq Target-‘
r—Ls resequencing
201448 18 651 55 2 FY 2014 18 651 55 2
20115 BV D
AZEOR T 4,837 161 720 otpresent 111 4,837 161 720
2 2
| BEFRMLERLBROTREFREY—ER(E) | Molecular diagnoses accomplished by NGS
(. mumMc s ovomis, mxm msnaaw { HRLTIRE. mna.mﬁvsn‘:
. b s | i . ‘b en e ! i
1\ ‘g.ubzx.:&&&!atﬁ( 7 l'nﬂBwDME”ﬁ LS o) T ! leukoencepohalopathy 42 % CSF1R, etc.
| BERROES myopathies 23 8  35% DYSF, CAPN3, etc.
NAZEE D i ~ Hereditary spastic paraplegia 222 64 29 % SPG11, etc.
PR ] RERBWEWRE |55 UmmAns 7
e | REFSEAUND—VRAS USohiE, SN, HEKBIERR Familial ALS 26 4 15%  FUS, VCP, etc.
RN, EER | (REOHS BTAEEHR, lﬁ‘r?-llklt B3 - -
DF—RAE—R lm»m'z) | aumc:rz MEFREAVI—HS Spinocerebellar ataxias 79 8 10% HSP17D4, etc.
NBDCO)#|=4r B S1H) : 7 3 :
!!(:/lk o | | Familial Parkinson disease 22 1 5% PRNP
ORBEECRR) v $ —
| R R — o —RIFTHR ’ i B REFREMRRL 2,3, T\ » Our lab: Causative mutations were identified in 24% (65/396
e cases).
BB eSSy > Yang et al. New Engl J Med 2013: 25% (62/250 Cases)
BEERISESE, HRELSRETRIONTO, K
gﬁ%’&%ﬁ,w! ERURMEEDF—4, * Molecular diagnoses can be established for 25% of undiagnosed cases, confirming the
efficacy of clinical sequencing employing NGS.
* Causative genes remain unknown in 75% of these cases.
3 3
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Establishment of integrated diagnostic
center for hereditary myopathies
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Director, Department of Neuromuscular Research,
National Institute of Neuroscience (NIN),
National Center of Neurology and Psychiatry (NCNP)

Focusing on muscle disease research since he fin-
ished 5-year clinical neurology training. Appointed
Section Chief, Department of Ultrastructural Re-
search, NIN, NCNP in 2000 and then Director, De-
partment of Neuromuscular Research in 2001.

National Center of Neurology and Psychiatry
(NCNP) functions as a referral center for muscle
disease and has been providing genetic diagnostic
service as well as muscle pathological one. Never-
theless, there still remain a significant number of
undiagnosed cases mainly because there are still
unknown causative genes and, even if known, many
of them are big in size and difficult to analyze by
Sanger method. We aim to solve these technical
issues by introducing next-generation sequencing
analysis and to provide integrated diagnostic ser-
vice together with other diagnostic methods includ-
ing muscle pathology.

After starting the project in 2014, we have per-
formed more than 150 exome and 200 target rese-
quencing analyses. Among them, we found domi-
nant ORAZl mutations in 3 families with tubular
aggregate myopathy. In myotubes from the patients
and HEK cells expressing the corresponding mutant
ORALIL, intracellular Ca levels increased even if the
Ca concentration in SR was increased, indicating
dysregulation in the store-operated calcium entry
system that ORAII constitutes. Other representa-

tive results will also be presented.
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