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The Social Role of Neurology—How can Neurology make
social contributions?

Masatoyo Nishizawa

Department of Neurology, Brain Research Institute, Niigata University

It is just fifty years since the first Professor Tadao Tsubaki launched the Department of Neurology, Brain Research Institute,
Niigata University in April, 1965. The history of our Department began with the discovery of Niigata Minamata Disease, which
was the second case of methyl mercury poisoning found in Japan. In 1970, the cause of subacute myelo-optico neuropathy (SMON)
was 1dentified as quinoform by an effective collaboration of basic analytical chemists and clinical neurologists. At the almost same
time, the Japanese Society of Neurology was re-born in 1960, and the history of our Society also began with these serious social
issues. We thought that it is worthwhile to review the 50-years history of our Society and to re-consider its social roles, and
therefore, we have decided to adopt, as the main theme of the 56™ Annual Meeting of our Society,“The Social Role of Neurology —
How can Neurology make social contributions?” The social issues relevant to Minamata Disease have not yet been settled since
then. The number of people with dementia is constantly increasing in rapidly aging Japanese society, and their wandering and
disappearing are becoming serious problems. Serious debates arose each time after car accidents were caused by drivers with
seizure activities. We neurologists have to face such kind of diverse social issues and provide our society with proper information
useful for their decision-making.

The Department of Pathology of our Brain Research Institute has accumulated one of the largest neuropathological resources
in the world, which were associated with detailed clinical data provided by the Department of Neurology. This is why the third
Professor Shoji Tsuji could identify the responsible genes of hereditary ataxias, such as DRPLA, SCA2, and EAOH/AOAL by
utilizing these invaluable resources. We have to learn that it is indispensable for neurologists to hand down medical records
describing clinical features of each patient in detail.

The Ministry of Health, Labour and Welfare in Japan is aiming at the construction of regional comprehensive medical and
social care system, to cope effectively with social issues accompanying rapid aging. We neurologists have to deepen our
understanding of philosophy of normalization and person-centered care for people with dementia and for people with intractable
neurological diseases. We have to play key roles as an organizer in these care system.

Education Associate Professor of Neurology, Jichi Medical School, 1990-
Graduated from Faculty of Medicine, University of Tokyo, 1976 1999

Qualification Professor of Neurology, Clinical Research Center,
PhD (University of Tokyo), 1995 International University of Health and Welfare, 1999-2003

Professional Career Professor & Chairman, Department of Neurology, Brain
Assistant Professor of Neurology, Jichi Medical School, 1981 Research Institute, Niigata University, 2003-present
Research Associate, Department of Neurology (Prof Kunihiko Director, Brain Research Institute, Niigata University, 2014-
Suzuki), Albert Einstein College of Medicine, 1981-1983 present

Neurologist, National Niigata Hospital, 1984-1987
Section Chief, Neurological Institute, NCNP, 1987-1990
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Plenary Lecture 1
Chair : Masatoyo Nishizawa Department of Neurology, Brain Research Institute, Niigata
University
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Immunologic mechanisms in multiple sclerosis, Alzheimer’s
disease and ALS

Howard L. Weiner
Center for Neurologic Disease, Partners Ms Center, Brigham and Women'’s Hospital, Harvard
Medical School, Boston, MA, USA

In multiple sclerosis, the progressive stage is driven by a CNS innate immune response rather than a

peripheral adaptive response. In our 2000 patient CLIMB longitudinal cohort study, we have identified
biomarkers linked to disease stage and response to therapy (serum microRNAs and antigen arrays). In the
gut microbiome, we have identified increased Archaea species in MS. In the animal model of progressive MS,
we have found that nasal anti-CD3 suppresses disease by inducing IL-10 secreting Trl-like cells that reverse

the proinflammatory features of astrocytes and microglia. In Alzheimer’s disease using unique microglia

monoclonal antibodies, we found that resident microglia are impaired in their ability to phagocytose A f
which results in extracellular A f deposition and promotes AD neuropathology. Targeting microglia,
increases A [ clearance. The peripheral innate system may play a role in treatment of AD. We found that a
nasally administered proteosome adjuvant activates peripheral monocytes that infiltrate the brain and clear
A [, an A [ independent form of immunotherapy to treat AD. In ALS we found a role for both resident
microglia and peripherally recruited monocytes. In the SOD model, splenic Ly6C™ monocytes were activated
prior to disease and spinal cord recruitment linked to neuronal loss. We found elevated levels of miR155 in
Ly6C™ splenic lymphocytes and microglia in SOD1 mice and in the spinal cord of patients with both sporadic
and familial ALS. In the blood, ALS subjects had a disease related microRNA pattern identical to the SOD1
mouse. Systemic anti-Ly6C mAb reduced recruitment of Ly6C™ monocytes to the spinal cord, diminished
neuronal loss and extended survival. Dysregulated proteins that we identified in human ALS spinal cord were
restored in SODI1 /miR-155-/- mice and targeting miR-155 by genetic ablation or by peripheral or centrally
administered anti-miR-155 inhibitor prolonged survival in SOD1 mice.

Howard L. Weiner is the Robert L. Kroc Professor of Neurology at
the Harvard Medical School, Director and Founder of the Partners
MS Center and Co-Director of the Ann Romney Center for
Neurologic Diseases at Brigham & Women’s Hospital in Boston.
The Partners MS Center is the first integrated MS Center that
combines clinical care, MRl imaging and immune monitoring to the
MS patient as part of the 2000 patient CLIMB cohort study. He has
pioneered immunotherapy in MS and has investigated immune
mechanisms in  nervous system diseases including MS,
Alzheimer’s Disease, ALS and stroke. He has also pioneered the

investigation of the mucosal immune system for the treatment of
autoimmune and other diseases. He is the author of the book
Curing MS and the award winning film documentary ‘What is Life:
The Movie. " In 2004, Harvard Medical School honored him with the
establishment of the Howard L. Weiner Professorship of
Neurologic Diseases. Dr. Weiner is the 2007 recipient of the John
Dystel Prize for MS Research and the Koetser Memorial Prize for
Brain Research. He received the NIH Director’s Transformative
Research Award for investigating the innate immune system in
Alzheimer’s disease.
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Demyelination and Neurodegeneration in Progressive
Multiple Sclerosis

Hans Lassmann

Center for Brain Research, Medical University of Vienna, Austria

Multiple sclerosis is a chronic inflammatory disease of the central nervous system leading to widespread
demyelination and neurodegeneration in the white and grey matter of the brain and spinal cord. While in the
early relapsing / remitting stage of the disease tissue injury is mainly driven by the inflammatory process,
neurodegeneration in the progressive stage is amplified by additional pathogenetic factors, related to age,
disease duration and accumulation of lesion burden. Active tissue injury in all stages of MS is associated with
inflammatory infiltration of T- and B-lymphocytes in the meninges and the CNS parenchyme. Lymphocytes
appear to induce demyelination and neurodegeneration through the production of soluble factors, which
diffuse into the surrounding tissue and induce cell damage either directly or indirectly through microglia
activation. Active degeneration of oligodendrocytes, neurons and axons is assoclated with massive
accumulation of oxidized molecules and with mitochondrial dysfunction, resulting in energy deficiency,
degeneration of cell processes and caspase 3 independent, but apoptosis inducing factor (AIF) dependent cell
death. Oxidative injury in the progressive phase of the disease is amplified by disease burden related general
microglia activation, progressive accumulation of dysfunctional mitochondria with mitochondrial DNA
deletions and by age dependent iron accumulation in the human brain. In a subset of patients demyelinated
lesions are in part repaired by remyelination. However, remyelinated areas are prime sites for active new
demyelination. These data suggest that the central goal for therapy in MS patients is to halt the destructive
inflammatory process and this will be necessary not only in early relapsing, but also in progressive MS
patients. In the latter, however, additional neuroprotective strategies will be necessary with particular focus
on anti-oxidative therapies and mitochondrial protection.

Hans Lassmann graduated from Medical School at the University of
Vienna in 1975. He then joined the Institute of Neurology of the
University of Vienna for training in clinical and experimental
neuropathology. In addition he spent one year as a post doc at the
Institute for Basic Research in Developmental Disabilities in New
York. In 1990 he became director of the Research Unit for
Experimental Neuropathology of the Austrian Academy of Science
and in 1993 Professor for Experimental Neuropathology in the
University of Vienna. From 1999 to 2007 he was the founding director of
the Center for Brain Research of the Medical University of Vienna. He
is currently Professor for Neuroimmunology at the Medical University

of Vienna. He has received many research awards, including the
Charcot Award (2005) of the International Federation of Multiple
Sclerosis Societies for Life Long Achievement in Multiple Sclerosis
Research, the Research Award (2000) of the SOBEK Foundation for
outstanding research in multiple sclerosis and the K.J. Zulch Award
(2010) for outstanding basic research in neurology. His current
research activities concentrate on the pathogenesis of inflammatory
diseases of the central nervous system with special focus on multiple
sclerosis.
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WLAE, JWAFHBEIL (cerebrospinal fluid) AR & MEHIZEI L CTHi LW IRAER S infz. IR#3# (choroid plexus) CfF
L, WEPS COETHELKET S &) i RS TIIAT5T, EBEICE, Virchow-RobinfH B D7k EjEE A 0
TEERBEEHY R LD L OHEFETH L. Virchow-RobinfIFR 2 it A 7kix, < &0, HER (interstitial flow) &
LTHIGNTEY, BIZBIFH) Y SREROGEZR2TEZELON TV, WEMEEROFMRIL, MEROF
OEELEHYHREA 2D TFEWNICLLD, F0O0L2H f-amylodDHEMTH 2. WMIEBREM (blood brain
barrier) B O EB % WS [F U7 EMIM% (tight capillary) ] 1&, tight junction®JER &, EMIMEDKF v >~ 2,
77T R) V1OERER > O FERLENTWS, #RE LT, MEREMATOKEREIX, 7A Mot A bokF v >
INWVTHD, T7THR) V4 (AQP4) IZX W HIESNLZ L &h b, MERE T %7KiEVirchow RobinfiBi 12 #12
e T Hendfoot DAQP4A HIREES N, f-amyloiddkild & ORI E T IR KR AR T, F72, HEIREA EI2H
mss2edMMoNTw5, AutoregulationtZ & ) 1B (perfusion pressure) #3—3E (P72 7z RFTHINLGE (rCBF)
W&, PR % B8 72 7\ tight capillary % T, Virchow RobinfH RO KB CHIM S L2, mfEEENI ML /M O BR{L
(extracellular fluid acidification) % & 7: 59 4%, HMMANE CHIINL 727kFE A + ~ 1XGrotthussHEF 12 & ) tight junction %
HE @@ L, FEMIE A oCarbonic Anhydrase IV (CAIV) IC X WMBE N5, ZOMBINEDOKEL + v iEER
AQPAZ T 50 FHMETH Y, FRIEBICEE S rCBFOBI (neural flow coupling) 7SAQP-ADMIHIZ LY 7256 &
N5 Z LML, BEREEFREEOAQPARDIGEIZ L) MEROEMAEZ 2 2 L 2R LTWwA, RuHHMRIE G
2 & B EAFUEEWIC BT ARKEIEORE L, ZOIHE L TEBSNZHRPETHRZEIZL Y, f-amylodDEREA
REDEMET VYN —REFIIBVTE, EBEIZ, MEROBEZETIREZ-Twa e hz 22
75, tight junction®claudin & AQP-4Mdensity % [FIREIZHE I & & Dagrinifid, & L <&, BEHEMICAQPAEE % (2§
HEHNZLY, TUINA—=RO TR L 2 5 &A% RIS 7z
References:Nakada T.: Virchow-Robin space and aquaporin-4: new insights on an old friend. Croat Med J 55: 328-336, 2014.

Nakada T.: The molecular mechanisms of neural flow coupling: A new concept. ] Neuroimg 2015 Feb 20. doi:
10.1111/jon.12219. [Epub ahead of print].
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1976-78 BRERIHE (RRAZ) H 7T # =T KFEHelen WillstfERI 2R Z IR - Affiliated Professor
1978 K BAZSH - 8 (2158, 228)
1978-1982  ERERAME (DU T7AIZFKAZE, RE2T#4—RKH) —fgmEFEE
1982-1988 A T A =F7 K% - RtiES - Assistant Professor BOBEX WEETWVSE (CFRERERE)
1088-1992  HU 7AILZFKZF - Bi##iES - Associate Professor BOAEX X5THBL6 (FCFREEERE)
1992-2010 AT A IWZFKE - BitdES - Professor KRFBRICEFND (EXAb)
1996-2014  ¥TBAMEATRT - HiR TXA)NRKREYE (REERERE)
2002-2014 [, HERMWEMEL 22— EU2—K (BHD) BOBRDDKFF RHREAESE)
2011- DT 4 IWZFKZE - BitefES - Professor Emeritus BIER (BARESHMRL)
2015- RAY - REHR BAHRREZRFZTS (PHPHE)
CRETHEL L HEEIHRHR< BFEESE (PHP#HE)

FRKZE - RIKESR - CRFREEMA LY 2 — - RILKPHIZ
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W= 2 -0 VBB, B = -0 v OB E AL TAMREERETH ), ASED D OEHZE
TR LAE (ALS) & EREFBEMAZEME (SBMA) TH 5. WINORB L ETHEOHIET - HiZHEr 2L,
IR AN 4 R0 R PG 28 70 & O G PHIEIC & D B &l & 72 & 5. SBMAIZRABHEICHIEL, FAES) =2 —
Oy OB L AMUEHIET - 258 L Ok % R E T2RETHY, ZOERIZT v Fu 7 v S5k
(AR) BT OEIL7 V) /BT ACAGHD K LIEERIORFEMETH L. CAG)E— b2 ERE T2
DOMFEWEE (R ZVE I V9K TlE, BEMER) VY I Vs AT REEAES = 2 —a v NIZERK
THZETHEEEFRMTAEEZZO5NTEY, SBMATIIZEEARODENER/A RO SND. Frld, SBMADE
TN A& RCIRITICE D, BlERVEY (FAMRTEY) KEMEOERARDEMNERASBMAIZBIT 5
EE = 2 — 0 VEROFEICBWTH O REEZ R L TWAZ EZHL2ICL, ZOEHICEDSW T~
A=y af V) —F D TE. TAMATE VW EIRHT A2LHRET 07 (BEfR) 2 —78a L) »)
IEISBMAE TV~ AZ BT 2 ERAROBNERZIHIT 22 L TY 7 AOEEEEBZUET 52 LAVRINT
BY, KA QKRBT HSBMARE O FHREDMEITAHIH SN A WEEEIREN TS, T/, HEE)
Za—0 YBRICER LZEZRARS LD L) ISR L2 BET 201200 T, Fr 3IERARDERIBEAIC
BULEERTFORELHET 2R S L VBEREXERTLILAHLMIILTEL. SBMAET VY
% A O F T IE R A 5 calcitonin/calcitonin-related polypeptide (CGRP1) D #Efx T3 LA L TH Y,
CGRP1D B =M A c-Jun® ) Y BALE AL CTINKY 7 F VR EHALT A2 LSO E o T 5,
NaratriptanZe & O+t 0 b = Y ZF54E7 T= 2 MICCGRP1O 7u £ — % —{EME2IH L, BEMBB L O~y 2%
BICBWTCGRPIORIIE LT X ¢, SBMAET VYT AZBIT 2 HREE LI T2 EARENTEY,
CGRPLIZISBMADGHEEN E L TEELEZ 6N A, ZOM, TGF-betal 7V, MM 2 LI2onWTd
RN 2D TN D, T, MREMEEOBRIEROBERN LSO BE L TWALEEZONL LI TET
By, BUERAEZ ) LRI EOS FABORIA L, BE - BEMOREZLE R THRIET 5720031 F
Y= —DORFEXH#EDTNE.

[22FE] 20145 Mansfield-PhRMA Research Scholars Program

19954E38 BEBRFEFIREFE [FB%=]

2003438 BEBRFAZREFZRMREHET (EFHEL) BAMRZZS (RER), BAMRaRYs ), BAMERZR, B4R
(B8 EE] %%, Society for Neuroscience

1995%4R ~ REEREH TRk BHEE BAMRZRNEEEEE | 20135~
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200611 A~ BEEAFHEMIT FHIHEM [EREOHEEDODVKRARE - BN/ R SE] (BEFEHE) SPERNT

011F4/~ BEHBAFAFREZRMERGREAR FHEARUR ER (2011%F~)
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Neuroscience Frontier Symposium 1
Chairs : Alison M. Goate Departmet of Neuroscience, Mount Sinai Medical School.”
Departmet of Psychiatry, Washington University School of Medicine, USA
Kazuo Fujihara Department of Multiple Sclerosis Therapeutics, Tohoku
University Graduate School of Medicine, USA
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Preface

Nervous system and Immune system are physiological different, but they share some structural and
functional features, exemplified by the similarity between “Nerve synapse — Memory” and” Immune synapse
— Immunological memory”. Additionally, Major Histoconpatibility Complex (MHC) genes, an immunological
discovery, is known to play a role in neural plasticity, and recent studies indicate that such immune system
molecules as Triggering Receptor Expressed on Myeloid cells 2 (TREM2), DNAX Activating Protein of 12
kDa (DAP12), and Colony Stimulating Factor 1 receptor (CSF1R) appear to be deeply involved in the
pathogeneses of neurodegenerative disorders, attracting massive attention.

In this international symposium, we invited four distinguished investigators active in these fields to discuss
updated information of pathomechanisms of intractable neurologic disorders (multiple sclerosis [MS],
Alzheimer's disease [AD], etc) from the viewpoint of both neuroscience and immunology. Prof. Hartmut
Wekerle (Max Plank Institute of Neurobiology) will present a wealth of human and experimental data to
unravel complex events including immune activation by gut microbiota and transportation of autoantigens
that eventually lead to inflammatory (autoimmune) and degenerative changes in MS. Prof. Toshihide
Yamashita (Osaka University Graduate School of Medicine) will focus on Repulsive Guidance Molecule a
(RGMa) expressed in dendritic cells and draw up a new therapeutic strategy of MS, that is, modulating RGMa
which has considerable effect on T cells and other inflammatory responses and some neurodegenerative
processes in inflammatory demyelinating diseases. Prof. Daniel W. McVicar (National Cancer Institute-
Frederick) is expected to tell us about the potential of the TREM gene cluster, a family of receptors for innate
immune cells, to regulate neuroinflammation. Prof. Alison M. Goate (Washington University School of
Medicine) will speak on recent developments of comprehensive genetic studies of AD done by her group and
others and a pivotal role of TREMZ in determining the risk of AD development.

We expect the audience to take this opportunity to think outside the box and create their original ideas
about the future direction of relevant studies and the promotion of interdisciplinary collaboration.



FRPR#HES 5855I (2015) 55 : S8

Neuroscience Frontier Symposium 1
Chairs : Alison M. Goate Departmet of Neuroscience, Mount Sinai Medical School.”
Departmet of Psychiatry, Washington University School of Medicine, USA
Kazuo Fujihara Department of Multiple Sclerosis Therapeutics, Tohoku
University Graduate School of Medicine, USA

8:00~10: 00 BIZHEEKEA vt 288 X1 2 K—ILA) 3

58218 (K)

NF-1-1
Multiple Sclerosis Basic Immunology

Hartmut Wekerle

Hertie Senior Professor’s group, Max Planck Institute of Neurobiology, Germany

¥ Mls

Multiple sclerosis is complex in more than one respect. Its clinical manifestation, a composite of motor,
sensible and sensory defect and its unpredictable course are determined by a multitude of number,
localization and activity of circumscript lesions distributed throughout the central nervous system. As
hallmarks, MS lesions show inflammatory along with degenerative changes. According to a newsl emerging
concept, MS lesions are caused by an autoimmune response. CNS specific T cells, which are regular
components of the healthy immune system, are activated by pathogenic signals to start an autoimmune
attack against the brain tissues. This activation happens in the gut by confrontation of the T cells with the
commensal gut microbiota. Once activated, the T cells take a complex journey through peripheral immune
organs and the cerebrovascular blood-brain barrier until they penetrate into the brain parenchyma. This
triggers a cascade of reactions that culminate in destruction of local myelin and axons, and in addition initiated
the transport of (myelin) autoantigens into draining cervical lymph nodes, to recruit, expand and activate anti-
myelin antibody producing B cells. This autoimmune concept of MS is based on observations collected from
studies of human material as well as from experimental animal models. This presentation will review recent

developments in the field.

Hartmut Wekerle completed his medical studies in Freiburg,
Germany. After his postdoctoral training in the Department of Cell
Biology, Weizmann Institute (Israel) and work as senior scientist at
the MPI for Immunobiology, Freiburg, he built up and directed the
Clinical Research Unit of Multiple Sclerosis Research of the Max
Planck Society in Wirzburg (1982-1989). From 1988 - 2012 he has
been Member of the Max Planck Society and Director at the MPI
of Neurobiology, Martinsried. From 1999 - 2002 he was in charge as
Chairman (Dean) of the Biological-Medical Section, (Faculty) of
the Max-Planck-Society. He is currently incumbent of a HERTIE

Senior Professorship and leads an extended emeritus research
group. Hartmut Wekerle has received several scientific awards,
among them the Jung Prize for Science and Research (1982),
Zulch Prize (1999), the Charcot Award of the MS International
Federation (2001), the Louis D Award (Grand Prix des Academies
des Sciences, Paris, 2002) and the Betty and David Koetser Award
(2005) . He is Honorary Professor at the LMU (University of
Munich), Honorary doctor (Medical Faculty of the University of
Hamburg and University of Warzburg) and member of the German
Academy of Sciences (Leopoldina).
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Neuroscience Frontier Symposium 1
Chairs : Alison M. Goate Departmet of Neuroscience, Mount Sinai Medical School.”
Departmet of Psychiatry, Washington University School of Medicine, USA
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Multiple sclerosis; neuroscience

Toshihide Yamashita

Department of Molecular Neuroscience, Graduate School of Medicine, Osaka University

In multiple sclerosis (MS), immune cells, such as T cells and monocytes, infiltrate into the central nervous
system (CNS) and induce inflammation, demyelination, and neurodegeneration. Previous studies have
demonstrated that CD4% T cells play critical roles in inducing CNS inflammation. A more recent study
identified T helper type 17 cells (Th17 cell) as critical drivers for MS, and the mechanism of inflammation has
been extensively investigated. On the other hand, neurodegeneration, which is often accompanied by
demyelination, is the major cause of permanent neurological disability in MS, but this phenomenon has been
rather poorly understood. Elucidation of the molecular mechanism of neurodegeneration under MS may
provide efficient neuroprotective therapy to treat progressive MS. In recent years, we pursued a strategy
with a focus on common pathological feature of MS and other CNS diseases, that elicit neurodegeneration, and
found that repulsive guidance molecule-a (RGMa) 1s a promising target for the treatment of MS. RGMa is
expressed in dendritic cells and CD4" T cells express receptor for RGMa. Treatment with neutralizing
antibodies to RGMa prevented mouse experimental autoimmune encephalomyelitis (EAE) and reduced
invasion by inflammatory cells. In humans, RGMa-specific antibody could modulate T cell proliferative
responses and cytokine expression in peripheral blood mononuclear cells isolated from patients with
relapsing-remitting MS. These results show that RGMa-specific antibody suppresses T cell response to
antigens. Furthermore, we recently demonstrated that RGMa is associated with neurodegeneration in EAE.
RGMa was highly expressed in Th17 cells. We induced EAE by adoptive transfer of myelin oligodendrocyte
glycoprotein-specific Thl7 cells. Inhibition of RGMa improved EAE scores and reduced neuronal
degeneration without altering immune or glial responses. Targeting the molecules that induce
neurodegeneration would be a promising strategy to treat MS.

Degrees 1996-1998 Assistant Professor, Department of Anatomy and

1997, Ph.D. (Osaka University)
1990, M.D. (Osaka University)
Professional Experience
2007.12-present Professor, Department of Molecular Neuroscience,
Grad. Sch. Med., Osaka University
2003.11-2007.11 Professor, Department of Neurobiology, Grad. Sch.
Med., Chiba University
2001-2003.10 Associate Professor, Department of Anatomy and
Neuroscience, Grad. Sch. Med., Osaka University
1998-2000 Research Fellow, Department of Neurobiochemistry, Max-
Planck Institute of Neurobiology

Neuroscience, Grad. Sch. Med., Osaka University
1994-1996 Graduate Student, Grad. Sch. Med., Osaka University
1990-1994 Internship in Department of Neurosurgery, Osaka University
Awards
2005 Ameritec Prize (USA)
2010 Japan Society for the Promotion of Science Prize (Japan)
2011 Osaka Science Prize (Japan)
2014 Commendation for Science and Technology by the Minister of
Education, Culture, Sports, Science and Technology
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TREM-2 in inflammation and cancer

"

U
‘.

Daniel W. McVicar

Cancer and Inflammation Program, National Cancer Institute-Frederick, USA

Over the past several years, we have been studying the Triggering receptors expressed on myeloid cells
(TREM) gene cluster, a family of receptors that regulate innate immune cells. Our laboratory discovered
TREM-like transcript (Treml)-1 and recently reported initial characterization of Treml4 and demonstrated its
association with cardiovascular disease. The recent establishment of genetic associations of variants of the
TREM-2 with late onset Alzheimer s disease has greatly increased interest in understanding the
immunobiology and biochemistry of this receptor. Our biochemical analysis of TREM-2 signaling revealed the
use of the linker for activation of B cells (ak.a. LAB, NTAL, or LATZ2). Engagement of TREM-2 results in
rapid, transient phosphorylation of LAB and the recruitment to LAB of multiple signaling proteins.
Assessment of macrophages lacking LAB demonstrated that LAB negatively regulates TREM-2 signaling
resulting in enhanced tyrosine phosphorylation of multiple substrates and greater interactions between the
regulator cCbl and the p85 subunit of phosphoinositol-3-kinase. Unrestrained TREM-2 signaling during
macrophage development results in cells skewed towards the production of the immunosuppressive cytokine
IL-10 at the expense of the proinflammatory cytokine, IL-12. Consistent with an immunosuppressive role,
TREM-2 is also expressed by tumor-associated macrophages and the myeloid-derived suppressor cells that
expand in tumor-bearing mice. Curiously however, we find the mice lacking TREM-2 have reduced levels of
DSS-induced colitis and, when pretreated with the mutagen AOM, these mice develop fewer advanced
tumors than their wildtype counter parts. Together these findings demonstrate the pleotropic nature of
TREM-2 by highlighting the ability of this receptor to exacerbate or repress inflammation depending on the
physiologic context and show the TREM gene cluster as important potential regulators of neuroinflammation.

Dr. McVicar completed his undergraduate work at the State
University of New York. He obtained his Ph.D. from the Medical
College of Virginia in Richmond Virginia where he studied the
immunotherapy of glioblastoma. Dr. McVicar then joined the
National Cancer Institute (NCI), where he pursued postdoctoral
studies under the guidance of Dr. John O’Shea and Dr. John Ortaldo.
While a fellow, Dr. McVicar studied leukocyte signaling with an
emphasis on the role of protein tyrosine phosphorylation and the
regulation of Natural Killer cells. Dr. McVicar then joined the faculty
of the NCI where his laboratory dissected the signaling associated
with the adaptor chain DAP12. Dr. McVicar is currently a Senior

Investigator in the NCI and a member of the Cancer and Inflammation
Program. His laboratory uses a variety of cellular and molecular
techniques to understand the biology and biochemistry of a variety of
receptor systems including the triggering receptors expressed on
myeloid cells (TREM) that regulate neutrophils, macrophages,
monocytes, dendritic cells and platelets, and the Kkiller Ig-like
receptors (KIR) that regulate natural killer (NK) cells. Components of
signaling cascades identified by the laboratory are interrogated using
murine models of infection and/or inflammation-associated cancers
such as colorectal cancer.
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Alzheimer disease Genetics Implicates Innate Immunity in
disease risk

Alison M. Goatel’z, Carlos Cruchagaz, Sheng-chih Jin2, Celeste Karchz,

Sarah Bertelsenl’2

'Department of Neuroscience, Mount Sinai Medical School, USA ?Department of Psychiatry,
Washington University School of Medicine, USA

During the last five years whole genome approaches have been applied to the study of genetic risk factors
for Alzheimer’s disease (AD). A multi-center genome-wide association study including over 74,000 individuals,
undertaken by the IGAP Consortium identified 20 loci associated with risk for late onset AD. Among these
loci more than one third contained genes preferentially expressed in immune cells of the brain. More recently
we have used whole exome sequencing to identify a variant within TREM2, R47H as a risk factor for LOAD.
Subsequent studies suggest that this same variant may be a risk factor for several other neurodegenerative
diseases including parkinson’s disease, amyotrophic lateral sclerosis and frontotemporal dementia. Targeted
resequencing of TREM?2 exons in European and African American samples provides evidence that TREM?2
variants influence risk for AD in both populations. Exclusion of the R47H variant demonstrates that there are
additional variants in both populations showing association with AD risk. A second gene family member,
TREML2, carries a coding variant that is associated with reduced AD risk. Furthermore, weighted
coexpression network analysis has identified a major microglial network, that includes TREMZ and TYROBP
(DAP12), as among the most strongly associated with AD. Together, these complementary approaches
identify TREMZ2 signaling as a central player in AD.

Prof. Goate completed her undergraduate training in
Biochemistry at Bristol University and her PhD in cell biology at
the University of Oxford in the UK followed by postdoctoral
training in the labs of Dr. Theodore Puck at the Eleanor Roosevelt
Institute for Cancer Research, Denver and Dr. Louis Lim at the
Institute of Neurology in London. She began her research on
Alzheimer’s disease when she joined Dr. John Hardy’s group at
Imperial College in 1987, where she became junior faculty and
began her independent research program. Together with Dr
Hardy she reported the first mutations to cause Alzheimer’'s

disease. In 1992 she moved to Washington University where she
was head of a research program on dementia genetics for 22 yrs
and directed the Hope Center for Neurological Disorders from
2010-2014. During this time her team reported mutations in the
presenilins, in tau and progranulin and in TDP43, which cause
familial forms of dementia. Using next generation sequencing she
identified variants in TREM2 and PLD3 as novel risk factors for
AD. In 2015 Prof. Goate moved to the Icahn School of Medicine at
Mount Sinai where she is Professor of Neurogenetics and directs
the Ronald M. Loeb Center for Alzheimer’s disease.
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Recent advances in clinical neurology, neuropathology, neurogenetics and molecular neurobiology has
promoted a greater understanding of the clinical and pathological disease process as well as molecular
mechanisms of Parkinson's disease (PD). In this symposium, Dr. Werner Poewe, a world expert of PD, will
provide an overview on the recent conceptual changes in PD, which is characterized by various motor and
non-motor symptoms accompanied by stepwise progression of alpha-synuclein pathology. The following
speakers will talk about recent remarkable findings in molecular pathogenetic mechanisms underlying PD.
Dr. Noriyuki Matsuda and Dr. Yuzuru Imai will talk about the roles of mitophagy disturbances and LRRK2
mutations in PD, respectively. Dr. Dimitri Krainc and Dr. David C. Rubinstein, world leaders in molecular
mechanisms of neurodegeneration, will give lectures on lysosomal and autophagy dysfunction in PD and
related neurodegenerative diseases. Dr. Krainc have made a seminal finding on the role of glucocerebrosidase
deficiency in alpha-synuclein accumulation in PD. Dr. Rubistein has demonstrated that autophagy induction is
protective in models of various neurodegenerative diseases including PD. This symposium will provide the
cutting-edge advancement of PD research and a future perspective for development of disease-modifying

therapy based on pathogenetic mechanisms underlying PD.
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The evolving concept of PD

Werner Poewe

Department of Neurology, Innsbruck Medical University, Austria

Ever since the seminal description by James Parkinson almost 200 years ago the clinical definition of
Parkinson'’s Disease (PD) is anchored on the presence of motor symptoms. The internationally most widely
used UK Brain Bank Criteria require the presence of bradykinesia plus at least one additional feature of
tremor, rigidity or deficient postural reflexes for a clinical diagnosis of PD. On the other hand it is now widely
acknowledged that a variety of non-motor symptoms form an integral part of the clinical spectrum of this
disorder and that their first occurrence may antedate the manifestation of classical motor signs. This has been
particularly well studied for REM sleep behavior disorder (RBD), where up to 60 % of affected individuals
may convert to clinical PD within 10 years or more. Likewise, healthy subjects with hyposmia, constipation of
depression have been found to carry a two- to four-fold risk for Parkinson's Disease in population-based
studies. Together with pathological observations of a stagewise progression of PD-specific synuclein
pathology with involvement of olfactory or lower brain stem structures, as well as the peripheral autonomic
nervous system prior to any change in the nigrostriatal dopamine projection, these observations have begun
to challenge the classical diagnostic and clinical concept of Parkinson’s Disease. In particular, there is reason
to hypothesize that individuals without any distinctive motor features but the combined presence of
hyposmia, RBD and constipation might in reality represent patients in the earliest "extranigral' stages of
Parkinson’s Disease. A new definition and concept of PD needs to be developed that would take into account
the prominent non-motor facet of the disease as well as the distinction of a preclinical and premotor phase of
the illness.

Education . - o - Chairman of The International Parkinson and Movement Disorder Society / European
1970 - 1973 Study of medicine - Philipps University of Marburg, Germany X Section 2012-2013

1973 - 1976  Study of medicine - Leopold Franzens University of Innsbruck, Austria Editorial Boards:

(gra?glﬁtlon December 23, 2007) itorial Soards:

Residency Clinical Neurology and Psychiatry, University of Innsbruck, Austria 0 Journal of Neurology
1984-1985  British Council Research Fellow, Unlversny College and Middlesex o aurooeantd[?urngl of Neurology
Hospital Medical School. London, Great Britai e oS
1986-1989  Senior lecturer ("Universitatsdozent"), Department of Neurology. R N &Y
University of Innsbruck, Austria O N, eurolosy
1990 Professor for Clinical Neurology. Free University Berlin o Beqro o8y
1991 - 1995  Rudolf Virchow, Free University Berlin, Germany 0 Brain
Acting Director, Department of Neurology Universitatsklinikum Honorary Memberships:
1991 Visiting E’rofessor Baylor College of Medicine, Division of o American Neurological Association
Restorative Neurology, Houston, Texas, USA o German Neurological Society
Present Status o Japanese Neurological Society
- Professor of Neurology, Chairman Department of Neurology, University of Innsbruck, Awards:
Austria o Walther-Birkmayer-Prize, Austrian PD Society (1995)
+ Coordinator of the European MSA Study Group o Dingebauer Prize of the German Neurological Society (2006)

- President of the Austrian Society of Neurology (2002-2004)
- President of The International Movement Disorder Society (2000-2002)
- President of the Austrian Parkinson’s Disease Society (1996-2009)
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Molecular mechanism of PINK1-Parkin pathway to suppress
Parkinson’s disease

Noriyuki Matsuda

Protein Metabolism Project, Tokyo Metropalitan Institute of Medical Science

PINK1 and PARKIN are the causal genes responsible for hereditary recessive Parkinsonism. PINKI1 is a
kinase that localizes on depolarized mitochondria, whereas Parkin is a ubiquitin ligase (E3) that catalyzes
ubiquitylation to mitochondrial substrates. PINK1 is an upstream factor of Parkin that activates the latent E3
activity, and recruits Parkin to depolarized mitochondria (Matsuda JCB 2010, Narendra PlosBiol 2010).
Consequently, they cooperate for removal of damaged mitochondria via ubiquitylation, and dysfunction of this
process predisposes familial Parkinsonism.

Recently, we revealed the molecular bases for Parkin activation and recruitment to depolarized
mitochondria by PINKI1. PINK1 phosphorylated ubiquitin at Ser65 both in vitro and in cells, and a Ser65
phosphopeptide derived from endogenous ubiquitin was detected in cells in the presence of PINK1 following
uncoupler treatment. PINK1-dependent phosphorylation of Parkin has also been reported, and surprisingly,
phosphomimetic ubiquitin bypassed PINK1-dependent activation of a phosphomimetic Parkin mutant in cells.
Thus phosphorylated ubiquitin is a Parkin activator.

Moreover, we found the phosphorylation-dependent interaction between ubiquitin and Parkin. A linear
ubiquitin chain of phosphomimetic tetra-ubiquitin recruits Parkin to energized mitochondria in the absence of
PINK1. Under more physiologically relevant conditions, a lysosomal phosphorylated polyubiquitin-chain
recruited phosphomimetic Parkin to the lysosome. Furthermore, physical interactions between
phosphorylated Parkin and phosphorylated polyubiquitin-chain were detected via in vitro reconstitution
using recombinant proteins. A cellular ubiquitin replacement system confirmed that ubiquitin
phosphorylation is indeed essential for Parkin activation and translocation. We believe that ubiquitin is the
genuine substrate of PINK1, and the phosphorylated ubiquitin functions as both Parkin receptor and activator
(Koyano Nature 2014; Okatsu JCB 2015).

Education Systems and Structural Biology Center, RIKEN (2007 - 2008);
Ph.D. of Biological Sciences, University of Tokyo, Japan Senior Researcher (2008-2011), Chief Researcher (2011-2013),
(2001). Associate Director-Researcher (2013 - 2014), and Project
Career Leader (2014 - present) of Protein Metabolism Project,
Postdoctoral Researcher, Molecular membrane biology TMIMS, Japan.

laboratory, RIKEN (2001 - 2002); Postdoctoral Fellow,
Department of Molecular Oncology, Tokyo Metropolitan
Institute of Medical Science (TMIMS) (2002 - 2006);
Postdoctoral Research Fellow of the Japan Society for the
Promotion of Science (JSPS) (2006 - 2007); Senior Scientist,
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Neurodegenerative mechanism of Parkinson’s disease-
associated kinase LRRK2

Yuzuru Imai
Department of Research for Parkinson’s Disease, Juntendo University Graduate School of

Medicine

LRRKZ2 which encodes a ROCO protein with a Ras of complex proteins (ROC) domain, a conserved C-
terminal of ROC (COR) domain, a kinase domain, leucine-rich repeats (LRRs), and WD40 repeats, has been
identified as a causative gene for rare autosomal-dominant familial PD. L RRK2-associated familial Parkinson’
s disease (PD) is largely indistinguishable from the common sporadic form of PD in clinical and pathological
aspects. LRRK2 mutations identified in familial PD patients have also been isolated in 1-5% of PD patients
without apparent familial PD history. Although various amino acid substitutions have been identified
throughout the multiple domains of LRRK2, the pathogenic role of LRRKZ2 mutations and the biochemical
pathways involved remain largely unknown. We have identified two novel LRRKZ2-associated proteins, a
HECT-type ubiquitin ligase, HERC2, and an adaptor-like protein with six repeated Neuralized domains,
NEURL4. LRRK2 binds to NEURL4 and HERCZ via the LRRK2 ROC domain and NEURL4, respectively.
HERC?2 and NEURLA4 link LRRKZ to the cellular vesicle transport pathway and Notch signaling, through
which the LRRKZ complex promotes the recycling of the Notch ligand Delta-like 1/Delta through the
modulation of endosomal trafficking. This process negatively regulates Notch signaling through czs-inhibition
by stabilizing Delta-like 1/Delta, which accelerates the differentiation of neural stem cells and modulates the
functions and survival of differentiated dopaminergic neurons. These effects are strengthened by the R1441G
ROC domain mutant of LRRKZ2. These findings reveal that the alteration of Notch signaling in mature neurons
1s a component of PD etiology linked to LRRKZ.

Dr. Yuzuru Imai is an associate professor of Department of
Research for Parkinson’s Disease at Juntendo University.
He received his PhD in biophysics from Kyoto University in
1999, and did a Postdoctoral Fellowship in Brain Science
Institute at RIKEN and at Stanford University from 1999 - 2007.
He moved to Tohoku University as an associate professor in
2007 and to the current institute in 2011. His main research
area is neurodegenerative disorders, in particular
pathogenic mechanism of Parkinson’s disease.
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Lysosomal Dysfunction in Synucleinopathies

L
fw Dimitri Krainc

Northwestern University Feinberg School of Medicine, USA

Age related neurodegenerative disorders are characterized by the accumulation of protein aggregates
within the nervous system. A major barrier in the treatment of these diseases has been a lack of validated
biological targets that can be used to reduce protein aggregates in the brain. We examined rare disorders
caused by mutations in genes involved In neuronal clearance pathways that are linked to common
neurodegenerative disorders. One example is a link between Gauchers that is caused by mutations in
lysosomal glucocerebrosidase GC and Parkinsons disease. We found that inactive GC leads to accumulation of
the sphingolipid glucosylceramide in neurons that in turn stabilizes toxic alpha synuclein oligomers.
Interestingly, accumulation of alpha synuclein interferes with ER to Golgi trafficking of wild type lysosomal
enzymes which leads to decreased lysosomal activity. These findings suggest that this molecular pathway
also applies to patients with idiopathic PD or other synucleinopathies who have a normal GC gene. The
bidirectional effects of alpha synuclein and GC forms a positive feedback loop that, after a threshold, leads to
self propagating disease. To test this model we developed a dopaminergic neuronal model of Parkinsons
disease using reprogrammed fibroblasts from patients harboring a triplication mutation in the SNCA gene
that encodes a synuclein a syn that accurately simulates a slow, chronic progression of disease phenotypes.
Using a natural overexpression model of a syn in human neurons, we demonstrate a time dependent
accumulation of a syn that persists for hundreds of days in culture. We demonstrate that reduction of a syn
and reversal of these phenotypes can be achieved in aged PD patient neurons through small molecule
allosteric activation of GC. This study identifies glucocerebrosidase as specific target for therapeutic
development in synucleinopathies and highlights the importance of rare diseases for understanding more
common conditions.

Dr. Krainc is the Aaron Montgomery Ward Professor of neurodegenerative conditions to identify novel therapeutic
Neurology, Chairman of the Department of Neurology and  targets for these disorders.

Director of the Center for Rare Neurological Diseases at

Northwestern University Feinberg School of Medicine. Prior to

joining Northwestern, Dr. Krainc spent 20 years at Harvard

serving on the neurology faculty at the Massachusetts

General Hospital and Harvard Medical School where he also

completed neurology residency and fellowship in movement

disorders. Dr. Krainc is studying rare genetic diseases that

are clinically and genetically linked to more common
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Autophagy in Parkinson’s disease and neurodegeneration

David C. Rubinsztein
Cambridge Institute for Medical Research, UK

Intracellular protein aggregation is a feature of many late-onset neurodegenerative diseases, including
Parkinson’s disease, tauopathies, and polyglutamine expansion diseases (like Huntington's disease (HD)). Many
of these mutant proteins, like that causing HD, cause disease via toxic gain-of-function mechanisms.
Therefore, the factors regulating their clearance are crucial for understanding disease pathogenesis and for
developing rational therapeutic strategies.

The two major intracellular protein degradation pathways are the ubiquitin-proteasome system and
(macro) autophagy. Autophagy is initiated by double-membraned structures, which engulf portions of
cytoplasm. The resulting autophagosomes ultimately fuse with lysosomes, where their contents are
degraded.

I will briefly describe the basic biology of autophagy before outlining its roles in neurodegeneration. We
showed that the autophagy inducer, rapamycin, reduced the levels of mutant huntingtin and attenuated its
toxicity in cells, and in Drosophila and mouse HD models. We have extended the range of intracellular
proteinopathy substrates that are cleared by autophagy to other related neurodegenerative disease targets,
like Parkinson’s disease. While autophagy induction is protective in models of various neurodegenerative
diseases, certain other conditions are associated with compromised autophagy. I will discuss how two genetic
variants in Parkinson' s disease impact on autophagosome biogenesis, focussing on alpha-synuclein
duplications and the VPS35 D620N mutation.

David Rubinsztein did his medical training, BSc(Hons) and PhD at the University of 2007: Graham Bull Prize in Clinical Science (from Royal College of Physicians)
Cape Town. He came to Cambridge in 1993 as the first Senior Registrar in the UK in 2009: Spinoza Visiting Professorship (University of Amsterdam)

Genetic Pathology and obtained his MRCPath and Certificate of Completion of 2011: Elected member of EMBO (European Molecular Biology Organisation)
Specialist Training in 1997 and FRCPath in 2005. When he came to Cambridge, he 2014: Selected as one of Thomson Reuters’ Highly Cited Researchers

became interested in the biology of neurodegenerative diseases, particularly
Huntington’s disease and established a research group to investigate this area. In
1998, he was the first awardee of a Glaxo Wellcome Research Fellow, and
subsequently was awarded a Wellcome Trust Senior Research Fellowship from
2002-2011. Since 2012, he has held a Wellcome Trust Principal Research Fellowship.,
the most senior of their personal research awards. He is Professor of Molecular
Neurogenetics, an Honorary Consultant in Medical Genetics, and Deputy Director
of the Cambridge Institute for Medical Research at the University of Cambridge.
He has been recognised by various honors including:

2004: Fellow of the Academy of Medical Sciences
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Chairs :
Yoshihide Sunada (Department of Neurology,
Kawasaki Medical School)

Yukiko Hayashi (Department of Pathophysiology,
Tokyo Medical University Hospital)

Mitochondrial myopathy, encephalopathy, lactic acidosis,
and stroke-like episodes (MELAS) is the most common
clinical syndrome among mitochondrial disorders. A major
causative mutation A3243G occurs in the mitochondrial DNA
encoding tRNA Leu (UUR). A lot of investigations have not
determined the precise pathomechanisms leading to the
MELAS symptoms. Although various supportive measures
are available, no established therapeutics has proven efficacy
at present. In this symposium, recent progress in elucidating
the crucial molecular pathogenesis will be reviewed and
then, three distinct approaches for the treatment of the
MELAS symptoms will be discussed; L-arginin therapy,
taurine supplemental therapy, and sodium pyruvate therapy.
The administration of L-arginin during the acute and
interictal periods may represent a potential new therapy to
reduce brain damage due to impaired vasodilation. High-
dose taurine supplementation may prevent stroke-like
episodes probably by restoring the tRNA taurine
modification which is crucial for deciphering a wobble
nucleotide. Finally, sodium pyruvate can enhance the PDHC
activity thereby activating ATP production by glycolysis and
lactate/pyruvate level. Thus,
pyruvate administration may alleviate lactic acidosis
associated with mitochondrial disorders. The current
information on development of these novel therapies will be
presented by selected speakers.

maintaining the proper

9:50~11:50 55 (KREX v+ 3 302

HT-01-1
MELAS and L-arginine therapy

Department of Pediatrics and Child Health, J
Kurume University School of Medicine

(OYasutoshi Koga

Mitochondrial myopathy, encephalopathy, lactic acidosis and stroke-like
episodes (MELAS) is a maternally inherited multi-system mitochondrial
disorder. Despite of many investigations, the pathogenic mechanism of
stroke-like episodes (SLEs) has not been clarified yet. Although infarct-like
lesions histopathologically and SLEs clinically may not be caused simply by
occlusion or obliteration of small vessels, this mitochondrial angiopathy
especially involved in small artery or arteriole which cannot be visualized by
the anglogram seems to explain the distribution of SLEs, why they are not
associated with vascular territory. Mitochondrial angiopathy is a unique and
common change in all MELAS brains examined. This pathological
abnormality may lead to the endothelial dysfunction evidenced by flow-
mediated dilation (FMD). Based on a hypothesis of mitochondrial angiopathy
theory, we used L-arginine in MELAS patients as a series of clinical research
and reported useful. Then, we have done two Phase III open labeled
investigator-mediated clinical trials of L-arginine on MELAS. One is the trial
of L-arginine infusion for cure of the symptoms associated with SLE at acute
phase of MELAS. We used an intravenous infusion of L-arginine
0.5g/kg/dose of 10% L-arginine/HCI solution within 6 hours after the onset
of SLEs. The other is the trial of L-arginine supplementation for decrease in
the severity or frequency of SLEs at interictal phase of MELAS. We used an
oral supplementation of L-arginine 0.3-0.5g/kg/dose of L-arginine/HCI, TID.
These studies have been conducted from May 9, 2009 to June 30, 2011 which
showed clear evidence that L-arginine is effective to cure the symptoms of
SLEs at acute phase, and to decrease the severity or frequency of SLEs at
interictal phase of MELAS. Currently, L-arginine therapy may be the most
promising for the treatment of SLEs/mitochondrial cardiomyopathy in
MELAS.

(R FE)

Prof. Koga completed the doctorate at Graduate School of Kurume University in 1984. After his
molecular genetic study of mitochondrial myopathy in the ultrastructural research division at
National Center of Neurology and Psychiatry (NCNP) (1988-1990), Japan, he joined the
Mitochondrial Research Group in 1990 as a postdoctoral research fellow granted by Muscular
Dystrophy Association at the Department of Neurology, College of Physicians and Surgeons of
Columbia University. This led to the development of rho-zero cybrid system in mitochondrial
research in 1992. Dr. Koga pioneered the development of a novel therapeutic procedure for
MELAS by L-arginine, finished the investigator-mediated clinical trial of L-arginine on MELAS
and is going to apply PMDA for therapeutic indication. He received the Kelsey Wright Award
from United Mitochondrial Disease Association (USA) in 2008 and in 2014 (Yatsuga S. as a
correspondence author), and received the best presentation award from J-mit in 2009. Prof. Koga
become the president of Japanese Society of Mitochondrial Research and Medicine (2013-2017).
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HT-01-2
Molecular Pathophysiology of Stroke-
like Episodes in MELAS

Department of Neurology, Kitasato University
School of Medicine
(OTakahiro lizuka

Mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like
episodes (MELAS) is a distinct clinical syndrome characterized by self-limiting
encephalopathy, migraineous headache, seizure and stroke-like episodes (SEs).
The crucial molecular mechanisms of MELAS mutations include a taurine-
modification defect at the wobble uridine of the mutant mitochondrial tRNALeu
(UUR) (MT-TLL) gene, resulting in UUG codon-specific translational defect and
reduction of mitochondrial protein synthesis. The ND6 subunit, which is required
for assembly of complex 1, is a UUG rich gene product. These findings explain
more reduced activity in complex I than the other respiratory enzymes, but SEs
are not simply explained by enzyme deficiency. The pathogenesis of SEs remains
unknown. Two major classical hypotheses include ischemic vascular hypothesis; "
mitochondrial angiopathy" and neuronal metabolic hypothesis; "mitochondrial
cytopathy”. We also proposed the hypothesis "neuronal hyperexcitability", in
which once neuronal hyperexcitable status is created through unrevealed
mechanisms, it may initiate the cascade of stroke-like events, causing seizure,
encephalopathy, migraineous headache, vasogenic edema, and creating energy
imbalance between increased energy demand and limited capacity of energy
production through oxidative phosphorylation defect, which results in neuronal
loss in the susceptible layers of the cortex. Recently emerging hypothesis include
alterations in NO homeostasis due to potential inhibition of eNOS activity, low
level of plasma L-arginine or L-citrulline, or vascular (COX) overexpression.
Oxidative stress/ over-reduction states is also demonstrated during the subacute
stage of SEs. Although neuron-astrocyte communication is crucial in various
physiological functions, it has little been taken into account in the pathophysiology
of SEs. We briefly review the molecular mechanisms of gene mutation,
pathophysiological features, and potential mechanisms of SEs.

(R&HE)

Education:

04/1987 Graduate: Kitasato University School of Medicine

04/1994 Research Fellow: UT Southwestern Medical Center at Dallas, TX, USA

04/1998 Assistant Professor: Kitasato University School of Medicine

11/2014 Associate Professor: Kitasato University School of Medicine

Bibliography:

. lizuka T, et al. Neuronal hyperexcitability in stroke-like episodes of MELAS
syndrome. Neurology. 2002;59:816-24.

. lizuka T, et al. Slowly progressive spread of the stroke-like lesions in MELAS.
Neurology. 2003;61:1238-44.

. lizuka T, Sakai F. Pathogenesis of stroke-like episodes in MELAS: Analysis of
neurovascular cellular mechanisms. Current Neurovascular Research. 2005;2:
29-45.

. lizuka T, Sakai F. Pathophysiology of stroke-like episodes in MELAS: neuron-
astrocyte uncoupling in neuronal hyperexcitability. Future Neurology. 2010;5:61-
83.
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Taurine supplemental therapy for
prevention of stroke-like episodes in .
MELAS ad

il

"Department of Neurology, Kawasaki Medical School,

*Department of Molecular Biology, Kawasaki Medical School,
3Department of Medical Science, Teikyo University of Science,
“Department of Pediatrics and Child Health, Kurume University School
of Medicine, °Department of Mental Retardation and Birth Defect
Research, National Center of Neurology and Psychiatry, ®Institute of
Development and Aging Sciences, Nippon Medical School
OYoshihide Sunada', Yutaka Ohsawa',
Tatsufumi Murakami!, Shin-ichiro Nishimatsu?,
Hiroki Hagiwara®, Yasutoshi Koga®, Yu-ichi Goto®,
Shigeo Ohta®

In 1966, Francis Crick predicted that the first anticodon ('wobble')
nucleotide recognizes the third codon nucleotide through non-canonical
Watson-Crick geometry. To date, post-transcriptional modifications in
tRNAs are thought to play critical roles in deciphering the genetic code.
In MELAS patients harbouring the A3243G-mutant mitochondrial
DNA, post-transcriptional taurine modification at the wobble
nucleotide is deficient in the mutant mitochondrial tRNAXUUR e
showed that addition of taurine to culture media ameliorated reduced
oxygen consumption, decreased mitochondrial membrane potential, and
increased oxidative stress in MELAS patient-derived cybrid cells.
Moreover, high dose oral administration of taurine (0.25 g/kg/day)
completely prevented stroke-like episodes in two MELAS patients for
more than nine years. Based on these results from previous research we
undertook a multi-center, open-label, phase 3 study in patients with
MELAS with oral administration of taurine (9 or 12 g per day) for 52
weeks. The primary study objective was to assess efficacy to prevent
stroke-like episodes and safety of high-dose taurine supplementation.
Ten patients aged 14 - 46 years (seven male and three female) took part
in and have just completed the study without major adverse events. The
primary outcome will be evaluated by 100% responder rate which
means the ratio of patients who never experience stroke-like episodes
during the 48week observation period after the taurine
supplementation. The resulting data will be reported in this upcoming
Symposium.

(R&HE)

Professor, Department of Neurology, Kawasaki Medical School

He was graduated from Okayama University in 1983 and completed his
residency training at National Hospital Medical Center. He received his
PhD from University of Tokyo in 1992. After the postdoctoral training at
University of lowa, he has been appointed as the current position since
1999.
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HT-01-4
Proof of concept in sodium pyruvate
therapy for mitochondrial diseases

Department of Clinical Laboratory, Tokyo
Metropolitan Geriatric Hospital
(OMasashi Tanaka

To establish the gene therapy for mitochondrial diseases, I attempted
to eliminate the m8993T > G mutation by delivering Smal into
mitochondria (/ Biomed Sci 2002). Prof G Attardi had pointed out that
pyruvate is necessary for p° cells. In glycolysis, the net redox balance
between NAD" and NADH is null. Because cells have to oxidize amino
acids or other substrates, the growth of p° cells is stopped by deficiency
of NAD*. By addition of pyruvate, the p° cells can grow normally
because NAD™ is supplied by pyruvate. In patients, defects in the
oxidative phosphorylation can be compensated by ATP production by
glycolysis resulting in lactic acidemia. Blood lactate/pyruvate (L/P)
ratio reflects intracellular NADH/NAD' ratio. According to
“Biochemistry”, [NAD™]/[NADH] ratio must be > 1000 to allow the
forward reaction by GAPDH. Thus, glycolysis is stopped when the L/P
ratio is > 256. Pyruvate can increase the intracellular NAD™
concentration, thereby activating ATP production by glycolysis. In
1999, we started pyruvate administration to patients and proposed the
concept of pyruvate therapy (Mitochondrion 2007). A noninvasive
breath test with *C-labeld pyruvate demonstrated that pyruvate was
readily absorbed and metabolized (Ann NY Acad Sci 2010). We
confirmed the beneficial effects of pyruvate by metabolomic comparison
between the mutant 25D and the wild-type 2SA cybrids (Mitochondrion
2012). By transcriptomic analysis of the genes up-regulated by lactate
but down-regulated by pyruvate in 2SD cybrids, we discovered a
biomarker GDF15 which is useful for both diagnosis and evaluation of
therapeutics (Mitochondrion 2015). In collaboration with Prof Y Koga,
GMP-regulated production of pyruvate and preclinical safety tests were
completed in 2013. In 2014, the phase I trial on healthy adults was
conducted. In 2015, we will start the phase II clinical trial in conjunction
with the in-vitro diagnostic system using GDF15.

(BEHE)

1972~1978 : Nagoya University School of Medicine, with MD degree.
1978~1982 : Graduate School, Nagoya University, with PhD degree (Biochemistry)
1982~1991 : Assistant Professor, Department of Biochemistry, Nagoya University
1984 * Research Fellow, Department of Molecular Biology, Vanderbilt University
1991~1997 : Associate Professor, Department of Biochemistry, Nagoya University
1997~1998 : Deputy Director, Gifu International Institute of Biotechnology
1998~2005 : Director, Gifu International Institute of Biotechnology
2005~2013 : Director, Department of Genomics for Longevity and Health,
Tokyo Metropolitan Institute of Gerontology
2013-Present : Director, Department of Clinical Laboratory, Tokyo Metropolitan Geriatric
Hospital
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Chairs :
Shu-ichi lkeda (Department of Medicine (Neurology
& Rheumatology), Shinshu
University School of Medicine)

Hiroshi Takashima (Department of Neurology and
Geriatrics, Kagoshima University
Graduate School)

HPV vaccine is thought to be effective at preventing cervical
cancer by protecting against HPV infection. The cervical
cancer is a leading cause of death in Japanese women. In
Japan, approximately 3 million people have received the HPV
vaccines but over 50% of the individuals have developed mild
to moderate reactions. These symptoms range from
abnormal values of blood test, skin symptom at injection site,
joint pain, fever, and complex regional pain syndromes
(CRPS). A smaller subset of patients also exhibited
movement disorder, convulsion, sleep disorders, and sensory
impairment. In more severe cases, patients have become
bedridden and even demonstrated signs of cognitive
dysfunction. Although the cause-and-effect relationship has
not been validated yet, HPV vaccine is no longer recommended
in Japan.

In 2013, the Ministry of Health, Labour and Welfare
established two independent research teams (Ikeda team,
Shinshu University; Ushida team, Aichi Medical University)
to investigate the neurologic and psychogenic responses
following HPV vaccine administration. Some immunothorapies
ameliorate their symptoms suggesting an autoimmune
pathomechanism in some patients. Therefore, patients are
advised to be evaluated by neurologists. Carefully designed
and well executed epidemiological studies are necessary
instruments to begin addressing whether there is an
association between HPV vaccine and development of
neurologic symptoms.

In this symposium, first, there is an overview on “efficacy,
safety and current status in the world of HPV vaccine” from
experts in the field. As the main symposium, three physicians
from different hospitals caring for the individuals suffering
from adverse effects will share their observations and
assessments of neurological manifestations following HPV
vaccination. The meeting will end with lively discussions on
pathogenesis and treatment of adverse effects.

150 H12445 (R FIVAMPTE 4R %kHEA) Gl

HT-02-1

The need for the prophylactic human EiE)
papillomavirus vaccine in young é‘ -
Japanese .

Department of Obstetrics and Gynecology, Kanazawa
Medical University

OToshiyuki Sasagawa

Cervical cancer in young Japanese apparently increases for the last decade. Annually, more than 10000
women had this disease, and about 3500 died for it. It is tragedy and social problem that more than 200 of young
women aged of 20-39 years died for it every vear. This cancer is induced by human papillomavirus infection.

More than 80% of women infect to HPV for their life. Less than 10% persists, and cancer silently develops after
10 years latency. Therefore, patients could not realize o be infected with it, and have disease until invasive
Cancer appears.

Someone says that women should take cytology (Pap) test for cervical cancer screening In spite of 27 years of
screening history in Japan, only 30% of adult women and less than 10% of women aged of twenties receive i,
Moreover, subsequent screenmgs are needed to find premalignant high-grade cervical intraepithelial neoplasia
(CIN), since about 30% of lesions is likely to be overlooked in one screening test.

It is noted that prophylactic HPV vaccine has reduced the incidence of HPV16 or HPV1S infection in young
women in Sweden and England, and that in high-grade CIN in Australia within five yvears. It s surmised that the
incidence of invasive cervical cancer is dramatically fallen in these countries after the decades. In Japan, the
vaccination to girls is now stopped after withdrawal of the recommendation by government, Until today WHO
declares that there are no evidence that HPV vaccine significantly increase the risk of autoimmune or
neurological disorders.

History has demonstrated that many vaccines against virus successfully eliminate many lethal diseases in
the world, Nevertheless, any adverse effects by vaccine are always unacceptable to people. Under such
situation, gynecologic oncologists including me could not agree with negative champagne against HPV vaccine.
Of course [ would be happy to know the situation and new findings of neurological disorders induced by HPV
vaccine in this symposium,

(BERE)
EDUCATION
1992 Ph.D. (Dr. of Medical Science), Osaka University
(Thesis: HPV 16 E6-E7 function in development of cervical cancer using a mouse model)
1984 M.D. Kanazawa University School of Medicine
1977 Graduated from Toyonaka High School

PROFESSIONAL TRAINING AND EMPLOYMENT

2013-present  Professor in Department of Obstetric and Gynecology, Kanazawa Medical University

2009-2013 Associate Professor in Department of Obstetric and Gynecology, Kanazawa Medical University

1999- 2009  Associate Professor in Health Development Nursing, Health Science, Graduate School of Medical
Science, Kanazawa University.

1995-1999  Assistant Professor in Department of Obstetrics and Gynecology, Kanazawa University Hospital

1993-1995  Post-doctorial Research Fellow, in Tumour Virus Group of Imperial Cancer Research Fund, Cambridge,
UK. (Dr. Lionel Crawford)

1992-1993  Medical Doctor in Dept. of Obstetrics and Gynecology, Suita Municipal Hospital

1988-1992  Graduate School Student in Tumor Virology, Institute for Microbial Diseases, Osaka University (Prof.
Akira Hakura)

1987-1988  Medical doctor in Dept. of Gynecology, Research Institute for Microbial Diseases Hospital

19861987 Medical Resident in Obstetrics and Gynecology, Osaka University

19831986 Medical doctor in Obstetrics and Gynecology, Toyonaka Municipal Hospital

SOCIETIES

Japanese Society of Obstetrics and Gynecology
Japanese Cancer Association

Japanese Society for Oriental Medicine

Japanese Society for Sexually Transmitted Diseases
Japanese Society for Clinical Cytology

Japanese Society of Gynecologic Oncology

Japan Society of Adolescentology

Japan Society of Cancer Therapy

Japanese Association for Infectious Diseases

Boading member of Intemational Papillomavirus Society

Editorial board of Journal of Infection and Chemotherapy

Review board of Journal of Obstetrics and Gynaecology Research
Review board of Journal of the Japanese Society of Clinical Cytology
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HT-02-2

Peripheral neuropathy after
immunization with the human
papillomavirus vaccine

Department of Medicine (Neurology and
Rheumatology), Shinshu University School of Medicine
(OShu-ichi Tkeda

The immunization of adolescent girls with the human papillomavirus
(HPV) vaccine was initiated to prevent uterine and cervical cancer. In 2010,
both vaccines were widely introduced for application in Japanese girls, and
starting in April 2013, those 13 to 16 years of age were legally required to
undergo vaccination. After that a relatively high incidence of chronic limb
pain, frequently complicated by violent, tremulous involuntary movements,
has been noted in Japanese girls following vaccination.

During the past 18 months, 80 girls visited us complaining of several
symptoms after HPV vaccination. The age at initial vaccination ranged from
11 to 17 years, and the average incubation period after the first dose of the
vaccine was 547 * 500 months. Frequent manifestations included
headaches, general fatigue, coldness of the legs, limb pain and weakness. The
skin temperature examined in 29 girls with limb symptoms exhibited a
slight decrease in the fingers (304 £2.6C) and a moderate decrease in the
toes (27.1 £3.7C). Digital plethysmograms revealed a reduced height of the
waves, especially in the toes. The limb symptoms of four girls were
compatible with the Japanese clinical diagnostic criteria for complex
regional pain syndrome (CRPS), while those in the other 14 girls were
consistent with foreign diagnostic criteria for CRPS. The Schellong test
identified eight patients with orthostatic hypotension (OH) and four patients
with postural orthostatic tachycardia syndrome (POTS). The girls with
orthostatic intolerance and CRPS commonly experienced transient violent
tremors and persistent asthenia. Electron-microscopic examinations of the
intradermal nerves showed an abnormal pathology in the unmyelinated
fibers in two of the three girls examined.

The symptoms observed in this study can be explained by abnormal
peripheral sympathetic responses. The most common previous diagnosis in
the studied girls was psychosomatic disease.

(R&HE)

1954 Born in Nagano prefecture, Japan

1978 Graduated from Shinshu University School of Medicine
Resident, Third Department of Medicine, Shinshu University Hospital

1982 Assistant, Third Department of Medicine, Shinshu University School of Medicine

1986-1988 Research Fellow, Department of Pathology, University of California, San Diego

1992 Assistant Professor, Third Department of Medicine, Shinshu University School of
Medicine

1998 Professor, Department of Medicine (Neurology and Rheumatology), Shinshu University
School of Medicine

Professional Societies

Member of the Japanese Society of Internal Medicine
Member of the Japanese Society of Neurology

Member of the Japanese Society of Neuroscience Research
Member of the International Society of Amyloidosis
Editorial Board in the journal of Amyloid

HT-02-3

Diversity of CNS-symptom in
adolecsent patients after HPV
vaccination

National epilepsy center, Shizuoka institute of
epilepsy and neurological disorders, NHO.
OYukitoshi Takahashi, Takashi Matsudaira

Acute adverse effects of HPV vaccine were well-understood and
tolerated by the educational warning from practitioners. However,
in 2013, after three years from the launch of HPV vaccination,
prolonged symptom, for example, severe arthralgia, learning
disability, anxiety, etc. became to be known, resulting in
interruption of active recommendation of the HPV vaccination by
the Japanese government. The numbers of vaccinated females with
prolonged symptoms are reported as 300 by the association of
patients.

Their symptoms seem to contain those originate from central
nervous system (CNS) with delayed onset. Although causal
relationship has not been unveiled, we need to diagnose and treat
from the viewpoints of neurologists.

We reviewed medical records of 39 patients (b-HPV, 27, ¢-HPV, 12
patients) retrospectively and found the following findings. Mean age
of the first vaccination of HPV vaccine was 138+ 14 years old, and
the mean age of the onset of CNS-symptom was 14.6 + 1.5 years old,
and the mean intervals from the first vaccination to the onset of
CNS-symptom was 8.6 =74 months. A half of patients after b-HPV
vaccines took vaccinations exclusively among two months from
August to September in 2011. Dysfunctions of perception
(photophobia, auditory disturbance, etc.) were found in 84.6% of
patients in the relatively early stage, and cognitive dysfunctions
(memory disturbance, learning disability, etc.) were in 79.5%, and
motor dysfunctions (atonic falls, etc.) were 795%, and endocrine
dysfunction (irregular menstruation, etc.) were in 41.4%.

We need to recognize diverse CNS-symptom and contribute to
the treatment of patients.

(B&HE)

Present Position: Vice-director, National epilepsy center, Shizuoka institute of
epilepsy and neurological disorders.

Education, Post Graduate Training and Appointment: Dr. Takahashi has MD
from Gifu University. He started the study about autoimmunity in epilepsy and
encephalitis from 2000 in collaboration with Prof Mishina of Tokyo University,
and published many papers concerning about Rasmussen syndrome, epilepsy
after acute encephalitis, and acute encephalitis. He is a member of board of
Japan Neuroinfection Society: member of board of Japan Epilepsy Society; and
member of board of Japan Society of Human Genetics. He received JUHN and
MARY WADA Award from Japan Epilepsy Society, Japanese Society for
Neuroimmunology Award, 10th Kawano Prize, The Commendation for Science
and Technology by the Minister of Education, Culture, Sports, Science and
Technology, and Research award of Japan Pediatric Society.
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HT-02-4
Studies of encephalopathy associated ’; r.:,

with ASIA after HPV vaccination.
\"

Department of Neurology and Geriatrics, Kagoshima

University Graduate School of Medical and Dental Sciences
OHitoshi Arata, Masahiro Ando, Takashi Okada,
Yuichi Tashiro, Katsunori Takahata,

Yoshimitsu Maki, Michiyoshi Yoshimura,

Keiko Higashi, Eiji Matsuura, Hiroshi Takashima

Recently, the appearance of severe adverse events after human
papillomavirus (HPV) vaccination, refer to as autoimmune/inflammatory
syndrome induced by adjuvants (ASIA), give rise to widespread public
concern. These adverse events consist of pain, autonomic dysfunctions like
paridrosis, poor concentration, problems with reading and understanding of
long sentences, abasia, and impaired fine motor movement. HPV vaccine
may result in a stronger immune response than the other vaccines, thus
leading to immune dysfunction, and occasionally damage the central nervous
system. The objective of this study is to demonstrate the neurological
phenotypes and develop applicable treatment for the patients with ASIA
after HPV vaccination.

We collected 16 hospitalized patients from our department with
neurological symptoms following HPV vaccination.14 cases had suffered
with localized pain, and higher brain dysfunction, such as poor academic
performance was identified in 8 cases. Autonomic symptom was revealed in
8 cases, whereas 10 cases exhibited movement disorders. Serum
autoantibody measurement was carried out patients, and anti-ganglioside
antibody and anti-ganglionic acetylcholine receptor antibody were positive
in many cases.In brain perfusion SPECT imaging, hypoperfusion of cerebral
cortex was observed in many casesImmunoadsorption plasmapheresis
(IAPP) therapy was applied in 6 cases, and therapeutic effect was recognized
in 4 cases. Moreover, the immunological treatment was more effective for
treating the motor symptoms than non-motor symptoms.

In the 16 patients enrolled in this study, we identified a higher detection
rate of autoantibodies than healthy control samples, and hypoperfusion of
brain cortex in brain perfusion SPECT imaging as well. The improvement of
symptoms by means of immunological treatment supports an autoimmune
disorder as the predominant physiopathological mechanism. Therefore, we
recommend active immunological treatment for ASIA after HPV
vaccination.

so1do] 10H
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WORK EXPERIENCE

Kagoshima University Graduate School of Medical and Dental Sciences,Kagoshima
Research associate, Department of Neurology and Geriatrics,2014.4-present
EDUCATION

M.D. Kagoshima University Graduate School of Medical and Dental Sciences 2007
SOCIETIES

Japanese society of Neurology

Japanese society of Internal Medicine

Japanese society of Neurological Therapeutics
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Recent noninvasive imaging techniques enable to detect
pathological hallmarks of Alzheimer's disease in living
patients. Among them, positron emission tomography (PET)
visualizing A £ -plaques has become an extremely powerful
diagnostic tool to identify patients at risk of developing AD.
Considerable progress also has been made for tau PET
imaging, which allows us to monitor AD progression or
success of therapy. It is also noteworthy that tau PET
imaging might be an advantage for the differential diagnosis
of various human tauopathies and that for the development
of disease modifying therapies. We herein focus on this issue
to meet the growing interest for tau PET imaging.

HT-03-1
Tau PET imaging in Alzheimer’s
disease

Molecular Neuroimaging Program, Molecular

Imaging Center, National Institute of Radiological Sciences
(NIRS)

(OHitoshi Shimada

Deposition of amyloid § peptide (A f) and tau proteins, also known as senile

plaques and neurofibrillary tangles (NFTs) respectively, are pathognomonic
features in Alzheimer’s disease (AD). Accumulation of abnormal proteins is
thought to be a promising therapeutic target in neurodegenerative disorders
including AD. To assess the clinical efficacy of targeted disease-modifying
therapies (DMT) in clinical trials, early and accurate diagnosis leading to
early and accurate therapeutic intervention is pivotal as well as therapeutic
efficacy monitoring. Recently developed in vivo tracking of amyloid (Choi, et
al. 2009; Juréus, et al 2010; Klunk, et al. 2004 Rowe, et al 2008;
Vandenberghe, et al. 2010) and tau pathologies (Chien, et al. 2013; Maruyama,
et al. 2013; Okamura, et al. 2013) using positron emission tomography (PET)
is expected to be useful imaging biomarker for early diagnosis and staging
disease severity of AD.

The aim of this presentation is to provide participants with an
understanding of present situation and future prospects of tau PET imaging
in AD.
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(BEEE)

Dr. Shimada obtained his M.D. in Chiba University and trained in
Neurology at Chiba University Hospital and affiliated hospitals. He
received Ph.D. degree in Advanced Life Science from Chiba University,
Japan, in 2009. He has been the postdoctoral researcher from April 2009,
the researcher from December 2009, and the senior researcher from July
2014 of the Clinical Neuroimaging Team, Molecular Neuroimaging
Program, Molecular Imaging Center, National Institute of Radiological
Sciences, Chiba, Japan. His current research interests include
Molecular Neuroimaging in Neurodegenerative disorders, physiological
background of psychiatric symptoms, human perception and cognition,
and neuroplasticity. He has made multiple presentations in international
conferences, and his work has been published in Neuron, Neurology,
Movement disorders, JNNP, and Brain, as well as various neurological
and molecular imaging journals. Consequently, he has received awards
for his works over 10 times.
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Tau imaging in senile tauopathy

Osaka City University Graduate School of
Medicine, Department of Geriatrics and
Neurology

(OHiroyuki Shimada

Dementia has conventionally been diagnosed by exclusion due to the
lack of disease-specific markers. However, Klunk et al. reported that the
PiB could effectively image amyloid accumulation in the brain for
diagnosis of Alzheimer disease (AD). This led the way for amyloid
imaging, which has since proven effective in identifying background
pathology while the patient is still alive, and its use has quickly spread
worldwide. Results from some studies confirmed amyloid accumulation
in the brain of healthy elderly individuals without cognitive impairment.
On the other hand, some patients with dementia with clinically
diagnosed AD show no amyloid accumulation upon imaging. This
highlights a limitation in the clinical diagnosis of AD. Additionally, some
of the patients with PiB-negative dementia who exhibit clinical features
of AD are confirmed to have different background pathologies, which
are collectively called senile tauopathy. Senile taupathy comprises
argyrophilic grain dementia and the neurofibrillary tangle predominant
form of dementia. The pathology of these conditions is known as tau.
Thus, a diagnosis of taupathy is made when the patient shows negative
and positive results upon amyloid and tau imaging, respectively. PBB3 is
a tau-binding chemical compound developed in Japan, expected to have
application as a tau-imaging tracer. PBB3 positively detects the other
tauopathies like progressive supranuclear palsy and familial
frontotemporal dementia. In this presentation, I discuss the possibility of
tau imaging in senile tauopathy, and present the results of tau imaging
performed in our patients with familial Alzheimer’s disease.

(BBFE)

Education

1992 Ph.D. (Dr of Medical Science) , Osaka City University, Graduate school

1986 M.D., Osaka City University Medical School

1979 Graduated from Shijyonawate high school

Professional Training and Employment

2011-Present  Associate professor, Department of Geriatrics and Neurology

Osaka City University, Medical school

1998-2011  Assistant professor, Department of Geriatrics and Neurology
Osaka City University, Medical school

1992-1998  Research associate, Department of Geriatrics and Neurology
Osaka City University, Medical school

1986-1988  Resident in Internal Medicine, Osaka City University, Medical

school
1986 Passed the National Board Examination for Medical Doctor
Licensure and Certification
1991 Certified Neurologist of the Japanese Society of Neurology

Certificate No,1664
Societies
Japanese Society of Internal Medicine
Japanese Society of Neurology
Japanese Society of Clinical Neurophysiology
Japan Society of Neurovegetative Research
Japan Society of Human Genetics
Japan Society for Dementia Research
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HT-03-3 I
Tau imaging in corticobasal syndrome

'Neurology Chiba Clinic, ?Molecular Imaging &
Center, National Institute of Radiological
Sciences

OHitoshi Shinotoh!?

Corticobasal syndrome (CBS) is a term which was
proposed to characterize the constellation of clinical features
initially  considered the defining characteristics of
corticobasal degeneration (CBD). The spectrum of disorders
that has been associated with the CBS include CBD,
progressive supranuclear palsy (PSP), Alzheimer's disease
(AD), Pick’s disease, frontotemporal lobar degeneration with
TDP-43-positive inclusions (FTLD-TDP), Lewy body disease,
FTLD with fused in sarcoma-positive inclusions (FTLD-FUS)
., and Creutzfeldt-Jakob disease. The clinical diversity of CBD
and mimicry by non-CBD pathologies hinders accurate
diagnosis. Accurate diagnosis of tauopathy is increasingly
important, with the advent of clinical trials of drug aimed at
modifying the underlying tau pathology.

The recent development of tau imaging has made it
possible to detect distribution of abnormal tau aggregates i
vivo in humans. [''CJPBB3 is a newly developed tau imaging
ligand which binds to 3 and 4 repeat tau aggregates.

We investigated 9 patients with ['!CJPBB3 PET. Cerebral
beta-amyloid depositions were also estimated using [*' C]
Pittsburgh compound B (PiB) PET. All patients were PiB
negative except one. One PiB positive CBS patient showed
high ['! C] PBB3 binding in the whole cerebral cortex
including the medial temporal cortex, suggesting AD
pathology. Seven PiB-negative CBS patients showed high [
C]PBB3 binding in peri-rolandic areas, supplementary motor
area, and midbrain compared with 21 healthy controls. One
CBS patient did not show any high ['' C]PBB3 binding,
suggesting non-tauopathy. The distribution of ['' C]PBB3
binding in the CBS patients was mostly in agreement with
the known distribution of tau pathology in CBD, suggesting
that [''CIPBB3-PET may be useful for the diagnosis of CBS
tauopathy, and therapeutic monitoring of anti-tau therapy.

(B&HE)

Dr. Shinotoh graduated from School of Medicine, Chiba University in 1979. He
studied clinical neurology under the supervision of Prof. Keizo Hirayama. H started
his study of neuro-receptors in the brain by positron emission tomography (PET) as a
researcher at the National Institute of Radiological Sciences (NIRS) in 1984. He
studied the pathophysiology of movement disorders such as Parkinson’s disease by
PET under the direction of Dr. Donald B. Calne at the Neurodegenerative Disorders
Center, the University of British Columbia between 1992 and 1995. He is the director
of Chiba Neurology Clinic and also the senior scientist of the NIRS, Chiba. His main
research areas are movement disorders and dementia.
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HT-03-4
Tau Imaging in Frontotemporal Lobar
Degeneration
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L

-

Tokyo Metropolitan Institute of Gerontology
(OKenji Ishii

Frontotemporal lobar degeneration (FTLD) is a heterogeneous
family of "non-Alzheimer type" neurodegenerative disorders
characterized by selective involvement of the frontal and temporal
lobes. FTLD is usually classified into three subtypes based on the
clinical presentations; frontotemporal dementia (FTD), semantic
dementia (SD), and progressive non-fluent aphasia (PNFA). On the
other hand, recent advance in molecular neuropathology brought
complicated classifications of FTLD based on the accumulated
proteins, such as FTLD-tau, FTLD-TDP, TLD-UPS, and FTLD-
FUS. However, we do not have reached clear image of clinico-
pathological correlation in those categories, yet.

Non-invasive neuroimaging techniques such as tau imaging in
combined with amyloid imaging, FDG-PET and structural MRI will
give us opportunities to understand more detailed pathological
background of clinical FTLD. The knowledge of neuroimaging
study with other biomarkers and clinical information enable us to
develop a disease advance model from its preclinical stage, which is
essential for the development of disease modifying drugs and
early/preclinical diagnosis of FTLD.

In this lecture I will discuss the theoretical role of tau imaging in
the clinical practice and drug development in FTLD, and present
some example of our FTLD cases with tau imaging.

(BBFE)

Keniji Ishii MD graduated from Kyoto University Faculty of Medicine in
1985, and conduced clinical training for internal medicine, neurology,
and geriatric medicine in Kyoto University Hospital and Tokyo
Metropolitan Geriatric Hospital. He started neuroimaging research at
Positron Medical Center, Tokyo Metropolitan Institute of Gerontology
since its foundation in 1990 as an original staff member. He worked as
visiting scientist in clinical neurology branch, NINDS from 1997 to 1990.
Now he leads Diagnostic Neuroimaging Research Theme in Tokyo
Metropolitan Institute of Gerontology in a wide range of clinical
application of PET techniques. His research focused on normal brain
aging and age related disorders, and he recently endeavors to develop
imaging biomarkers to trace neurodegenerative disorders from its early
stage, using a combination of multiple PET tracers such as amyloid
imaging, tau imaging and dopamine transporter imaging ligands in
addition to conventional ligands for cerebral blood flow and metabolism.
He served as amyloid PET core Pl in J-ADNI study.
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Members of hereditary neuromuscular disorders caused
by the expansions of various microsatellite repeat motifs are
still growing after the first identification of respective
mutations in spinal and bulbar muscular atrophy and fragile
X syndrome in 1991. They are classified into two categories
based on the location of repeat expansions in the genes, one is
the expansions in the coding region, and the other is that in
the non-coding region. The most frequent mutation in the
coding region is the CAG trinucleotide expansion that is
translated into the polyglutamine stretch in spinocerebellar
ataxias such as SCA1, SCA2, Machado-Joseph disease/SCA3,
Huntington disease, and SBMA, etc. The pathogenesis of this
type of mutation falls into the toxic gain-of-function
mechanism due to polyglutamine-mediated toxicity in
neurons. The microsatellite repeat motifs of non-coding
expansions are more variable and complicated such as (CTG)
n in DM1 and SCAS, (CGG)n in FXTAS and FXS, (GAA)n in
Friedreich ataxia, (CCTG)n in DM2, (ATTCT)n in SCA10,
(TGGAA)n in SCA31, (GGCCTG)n in SCA36/Asidan, and
(GGGGCC) n in CYlinked ALS/FTD. The common
pathological hallmark of a subset of these disorders is found
in the affected cells as RNA foci that are derived from an
accumulation of the expanded repeat transcripts. Several
lines of evidence suggested that the molecular mechanism
associated with RNA foci underlies RNA gain-of-function.
However, loss-of-function mechanism is also suggested in
some non-coding expansion mutations. Surprisingly, in some
disorders it is revealed that the non-coding expanded repeat
transcripts can express homopolymeric proteins by the
mechanism called as repeat-associated non-ATG (RAN)
translation. The presenters of this symposium outline and
discuss the recent progress of research on the molecular
pathogenesis and the therapeutic trials of spinocerebellar
ataxias with microsatellite repeat expansions.

13:15~15:15 EERZ(KREA vt 4 ERREE)
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HT-04-1
Toward understanding and treating
polyglutamine neurodegeneration

=
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2
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of Neurology, USA, 2University of Michigan Alzheimer Disease

Wniversity of Michigan Health System, Department

Center, USA, °University of Michigan Protein Folding Diseases
Initiative, USA
OHenry L. Paulson!??

My laboratory explores why the brain degenerates in
disorders caused by abnormal protein misfolding, with a major
focus on the polyglutamine diseases including Spinocerebellar
Ataxia type 3 (SCA3). We investigate why polyglutamine
disease proteins are toxic to neurons and explore how the
neuron’'s protein quality control machinery counteracts this
toxicity. To address these questions, we employ techniques
ranging from recombinant protein analysis to engineered mouse
models, with the longterm goal of understanding disease
processes so that we can develop therapies for these currently
untreatable disorders. I will describe three recent advances in
our lab. We created a novel knock-in mouse model for SCA3 that
recapitulates important disease features and is beginning to
shed light on disease pathogenesis. In translational studies, we
developed cell-based assays with which we have identified
compounds that lower steady state levels of the SCA3 disease
protein ATXNS3 or its oligomerization; in ongoing work, we have
begun to test promising compounds in mouse models. Finally,
we are pursuing several parallel nucleotide-based strategies to
silence ATXN3 that highlight advantages and potential pitfalls
to gene silencing approaches for SCA3 and other dominantly
inherited neurodegenerative diseases.

(R&EE)

Dr. Paulson is the Lucile Groff Professor of Neurology in the Department of
Neurology at the University of Michigan (U-M), where he directs the
research programs in neurodegenerative diseases, the Michigan Alzheimer’
s Disease Center and the U-M Protein Folding Diseases Initiative. Dr.
Paulson received his degrees from Yale University, then completed
neurology residency and neurogenetics/movement disorders fellowships at
the University of Pennsylvania. In 1997, he joined the faculty at lowa, where
he remained until joining U-M in 2007. Dr. Paulson’s research interests
concern the causes and treatment of neurodegenerative diseases, with an
emphasis on hereditary ataxias, polyglutamine disorders, Alzheimer’ s
disease and related dementias. His laboratory investigates disease
mechanisms and seeks preventive therapies for these often fatal disorders.
His lab also investigates the brain’s protein quality control machinery, which
is implicated in neurodegeneration. Dr. Paulson serves on the scientific
advisory boards of various disease-related national organizations, and is
past Chairperson of the Board of Scientific Counselors at the National
Institute for Neurological Disorders and Stroke at the NIH. Among his
awards, Dr. Paulson was an Ellison Medical Foundation New Scholar in
Aging and recipient of the Paul Beeson Physician Faculty Scholar in Aging
Award from the American Federation for Aging Research.
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HT-04-2
Gene and stem cell therapies against
polyglutamine diseases

! Gunma University Graduate School of Medicine,

Department of Neurophysiology & Neural Repair, 2 Gunma
University Initiative for Advanced Research (GIAR)
OHirokazu Hirai'*

Polyglutamine diseases including the spinocerebellar ataxias,
SCAl and SCA3, are a group of inherited neurodegenerative
disorders, which are caused by the abnormal expansion of CAG
trinucleotide repeat in the coding region of the responsible genes.
Currently no fundamental cures exist. Here we show that gene and
stem cell therapies effectively ameliorate progressive ataxia and
neurodegeneration seen in SCA1 and SCA3 model mice. Lentiviral
vector-mediated expression of CRAG, a gene that facilitated a
ubiquitin proteasome pathway, or Beclin 1, an autophagy-related
protein and essential gene for cell survival, in cerebellar Purkinje
cells (PCs) of SCA3 transgenic (SCA3-Tg) mice strikingly cleared
mutant aggregates from PCs, resulting in the significant rescue
from cerebellar ataxia. Similar behavioral and functional rescue of
SCA3-Tg mice was observed upon injection of neural stem cells
(NSCs) into the cerebellar cortex. In SCA1-Tg and SCA1 knockin
(SCA1-KI) mice, we succeeded to suppress progressive ataxia as
well as neurodegeneration in the cerebellum and spinal cord by
intrathecal injection of mesenchymal stem cells (MSCs). Notably, the
therapeutic effects of MSCs on SCAl pathology were mostly
attained by intrathecal injection of the MSC conditioned medium,
suggesting that some factor (s) released from MSCs contains
therapeutic potential. Thus, our results suggest that gene and stem
cell therapies could be promising theraputic interventions for
patients of SCAl and SCA3, and possibly those of other
polyglutamine diseases.

(WEFE)

Hirokazu Hirai received his MD in 1989 and PhD in 1994 from Kobe
University, and was a postdoctoral fellow at Max-Planck Institute for
Brain Research in Frankfurt/M, Germany (1994-96), RIKEN in Wako,
Japan (1996-2001) and St. Jude Children’s Research Hospital (2001-02)
in Memphis, TN, USA. After coming back to Japan, he became a head of
a research group and focused on the study of spinocerebellar ataxia
(SCA). In 2004, he moved to Kanazawa University as an associate
professor. Since 2006, he is a professor and chair of Department of
Neurophysiology & Neural Repair, Gunma University Graduate School
of Medicine. His current research is concentrated on the development of
gene and cell therapies against the SCA. Recently, he succeeded to
ameliorate progressive ataxia observed in SCA model mice by
intrathecal administration of mesenchymal stem cells. He is now a
director of the Japan Neuroscience Society and of the International
Society of Radiation Neurobiology.
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HT-04-3
Repeat associated non-ATG (RAN)
translation in neurologic disease

Center for NeuroGenetics, Department of Molecular

Genetics and Microbiology, University of Florida, USA
(OLaura PW. Ranum, Yuanjing Liu, Fatma Ayhan,
Monica Banez, John D. Cleary, Tammy Reid,
Tao Zu

Microsatellite expansion mutations cause more than 30 neurologic diseases.
Typically, research for these disorders has focused on understanding the effects
of the loss- or gain-of-function of a single mutant protein or RNA. In 2006, we
demonstrated that the SCA8 CTG/CAG expansion produces RNAs in both
directions. In 2011, we discovered that one of the basic rules scientists use to
predict if a gene can make a protein does not apply for hairpin forming
microsatellite expansions and that CAG and CUG expansion RNAs can express
homopolymeric expansion proteins in all three reading frames without an AUG
start codon. We showed this repeat associated non-ATG (RAN) translation, is
hairpin-dependent, occurs without frameshifting or RNA editing and is observed
in SCA8 and DMI mouse and human tissues. We and others have also shown
RAN translation occurs in C90r/72 amyotrophic lateral sclerosis - frontotemporal
dementia (ALS - FTD), and other microsatellite expansion diseases. Similar to
SCA8, we demonstrated that the Corf72 ALS - FTD hexanucleotide expansion
mutation is expressed in both the sense GGGGCC and antisense GGCCCC
directions and that that these RNAs accumulate as nuclear and cytoplasmic foci
in patient tissues. Additionally we show both sense GGGGCC and antisense
GGCCCC expansion mutations produce dipeptide expansion proteins with Gly-
Ala, Gly-Pro, Gly-Arg, Pro-Arg, Pro-Ala expansion motifs. We will discuss recent
work on the mechanisms of RAN translation and insights from mouse models. In
summary, the discovery of RAN translation has implications for understanding
fundamental mechanisms of protein synthesis and translational control and
should now be considered for a broad category of neurological disorders.
Additionally, our new understanding that some expansion mutations can express
two mutant RNAs and up to six mutant proteins highlights the need to explore
therapies that will block the effects of both sense and antisense RNAs and RAN
proteins.

(R&HE)

Dr. Ranum received her Ph.D. from the University of Minnesota in 1989 and is currently the
Director of the Center for NeuroGenetics and Professor of Molecular Genetics and
Microbiology in the College of Medicine at the University of Florida. Dr. Ranum’s group
has focused on the identification and characterization of genes that cause neurological
diseases and identified the genes for spinocerebellar ataxia types 5 and 8 (SCA5, SCA8)
and myotonic dystrophy type 2 (DM2). In 2006, her group demonstrated the SCA8 CTG -
CAG expansion mutation is bidirectionally expressed and produces RNAs in both
directions. In 2011, her lab discovered “repeat associated non-AUG (RAN) translation”, a
novel form of translation in which microsatellite expansion mutations express proteins in
all three reading frames without the canonical start codon. Her group and other groups
have shown that these unexpected RAN proteins accumulate in patient-autopsy tissue in
several diseases: SCA8, DM1, FXTAS and C9orf72 ALS/FTD.
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HT-04-4
Molecular pathogenesis of
spinocerebellar ataxia type 31 (SCA31)

! The Center for Personalized and Preventive

Medicine, Tokyo Medical and Dental University, “Department
of Neurology, Graduate School, Tokyo Medical and Dental
University

OKinya Ishikawa!, Taro Ishiguro,

Kazumasa Soga®, Miwa Higashi®, Nozomu Sato?,
Masato Obayashi®, Yusuke NiimiZ,

Hidehiro Mizusawa® Takanori Yokota®

Spinocerebellar ataxias (SCAs) are caused by various types of mutations. One of these is the
expansion of microsatellite repeat sequence in the non-coding regions of genes (ie. intron, 5 -
and 3 " -untranslated regions). Spinocerebellar ataxia type 31 (SCA3]) is the most common
SCA with non-coding repeat expansion in Japan, and SCA8, SCAL() and SCA36 are also
included in the same category of mutation.

SCA3! clinically shows pure cerebellar ataxia with later onset (average age of onset around
60 years). This disease is caused by the presence of a complex penta-nucleotide repeat that
consists of (TGGAA),, (TAGAA),, (TAAAA), and the combination of the latter two,
(TAGAATAAAA), in an intronic region shared by two genes, BEANI (brain expressed,
associated with NEDD4) and TKZ (thymidine kinase 2). The repeat size varies among patients
from 25 to 38 kilo-base pairs (kb). In contrast, vast majority of human contains a small
(TAAAA), ranging in size between 40 and 105 base pairs. The pathogenesis of SCA3] is
thought deeply associated with the presence of the (TGGAA),, because similar penta-
nucleotide repeats except for the (TGGAA), are rarely found in general populations.

As BEANI and TK2 are transcribed in mutually opposite directions, the SCA3] mutation
including the (TGGAA), is transcribed in two directions. [n situ hybridization analysis
demonstrated that the complex pentanucleotide repeat transcribed in BEANI direction
formed abnormal RNA structures called "RNA foci" in SCA3] patients’ Purkinje cell nucle.
These foci appear to contain (UGGAA),, the sequence corresponding to the BEANI-direction
(TGGAA), transcript. In cultured cells, expressing the SCA3] repeats containing (UGGAA),
exerted more obvious cellular toxicity than expressing the repeats lacking (UGGAA),. These
findings would imply that an RNA repeat sequence (UGGAA), is one of the key molecules in
SCA3I pathogenesis. We will cover our recent findings from our research on SCA3L.

(B&HE)

1964 Born in Sendai

1983-1989 Medical School, The University of Tsukuba

1989-1991 Residency Program in Neurology and Internal Medicine, The University of

Tsukuba

1991-1992 Neurology, Tokyo Metropolitan Geriatric Hospital, Tokyo

1992-1996 Graduate School of Medicine, The University of Tsukuba

Medical thesis:

A clinical, neuropathologic and molecular genetic study on hereditary pure cerebellar

ataxia (Related article published as, Ishikawa K, et al. Brain, 119: 1173-1182, 1996)

(Professor Susumu Shoji and Associate Professor Hidehiro Mizusawa)

1996-1999 Postdoctoral fellow, Japan Society for the Promotion of Science

1999-2003 Assistant Professor, Dept. Neurology, Tokyo Medical and Dental University
(Professor Mizusawa)

2003-2014 Junior Associate Professor, Dept. Neurology, Tokyo Medical and Dental
University (Professor Mizusawa (2003-2014) , Professor Takanori Yokota
(2014))

2015 Professor, Center for the Personalized and Preventive Medicine, Tokyo Medical

and Dental University
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HT-05-1
Rehabilitation Robotics; Overview

Graduate School, International University of m
Health and Welfare

OMasami Akai

Background: Economics of neurological rehabilitation are difficult problem, in which
prevalence is Increasing in our aging population; prolonged and expensive care are
required. And we do not understand how best to approach treatment yet. Management
options for stroke, spinal cord injury (SCI) and other neurological diseases are limited in
duration and intensity while robotic technologies provide many advantages.

Methods: As a researcher I have been engaged in investigation of SCI and used a
driven gait orthosis (Lokomat). Adding to my personal experience with Lokomat, T
conducted a literature survey to search guideline, systematic review or meta-analysis
using robotic training. I have also been working as a member of ad hoc committee of the
Japanese Government to establish the guideline to evaluate the robotic system and the
authorized standard for device development protocol.

From these experiences and literatures, I tried to summarize current overview on
rehabilitation robotics.

Results: As plasticity of the injured spinal cord, my colleagues and I could confirm the
following findings; Gait-like EMG pattern is elicited by peripheral input without central
command; Somatosensory input on weight bearing condition is essential; Facilitation
by "concentrated attention" produces excitahility change of the corticospinal tract.
However, clinical reports available on robotic training for SCI patients have limited
proof on its effectiveness. Most studies show no superior improvement over intensive
physiotherapy.

The Japanese Government has already established the guideline to evaluate the utility
of robotic system and the authorized standard for device development.

Implications on Rehabilitation: The external condition for the development of robotic
system is now well arranged.  Future direction of our investigation should pay
attention to (1) combined procedures to activate neural circuit relating to gait and (2)
precise quantitative evaluation of functional motor control.

(REHE)
Appointment: Vice-dean and Professor, Graduate School, International University of
Health and Welfare
Specialty: board-certified specialist of rehabilitation medicine and orthopaedic
surgery
Other positions: President-elect, the Asia-Oceanian Society of Physical and
Rehabilitation Medicine, Scientific committee, the International Society of Physical
and Rehabilitation Medicine, Editorial board, Journal of Rehabilitation Medicine
Qualification & Education: M.D., Faculty of Medicine, University of Tokyo in 1974,
D. Med. Sci., the Graduate School of Medicine, University of Tokyo in 1984.
Area of Interest: Spinal Cord Injury and its plasticity, amputation/prosthesis and
orthosis, gait analysis/biomechanics, joint contracture, and biophysical modulation
of tissue repair
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HT-05-2
Gait Exercise Assist Robot (GEAR) for
hemiplegic gait reconstruction

! Department of Rehabilitation Medicine I,

School of Medicine, Fujita Health University, ?Faculty of
Rehabilitation, School of Health Sciences, Fujita Health
University

OEiichi Saitoh!, Satoshi Hirano',

Masahiko Mukaino!, Kei Ohtsuka®

Robotic technology has a great potential for making effective
exercises in rehabilitation medicine. We are now developing
exercise robots in the ToFuture project. ToFuture is the acronym
to " Toyota-Fujita Technology Utilization for Rehabilitation
Evolution”.

For hemiplegic patients with moderate to severe gait
disturbance, KAFO and AFO are often used for difficulty
adjustment in gait exercise. Orthosis is effective to reduce the
degree of freedom in motion, and it makes easier task in exercise.
However, static feature of orthosis produces a new problem in gait
by inhibiting smooth transition between swing to/from stance. If
orthotic device has automatically flexing knee joint in swing and
support the extension of knee in stance, hemiplegic gait should be
assisted more effectively. In addition to these functions, if device can
provide adequate assist amount, it will become so helpful for making
effective tasks in gait exercise.

We are developing a new robotic system consists of knee-
powered KAF device, suspensions, and treadmill. These devices are
integrated into the GEAR system and also several sensors monitor
the exercise timely.

Preliminary study of the GEAR in several hemiplegic patients
showed favorable results in improvement of gait ability.

(BBFE)
Professor Eiichi Saitoh is a certified physiatrist, Executive Vice
President of Fujita Health University, and Professor and Chairperson of
Department of Rehabilitation Medicine |, School of Medicine, Fujita
Health University, Aichi, Japan.
He is also Adjunct or Visiting Professor of Johns Hopkins University,
Kyoto Prefectural University of Medicine, Tokyo Medical and Dental
University, and Executive Board Member of National Center for
Geriatrics and Gerontology.
He graduated from Keio University in 1980, and got DMSc (PhD) from
Keio University in 1991.
Now, he serves several roles in rehabilitation medicine in Japan; Deputy
Chairperson and Board Member of Governors, Japanese Association of
Rehabilitation Medicine; Chairperson, Japan Council on Rehabilitation
Education; Board Member of Governors, Japanese Society for Neural
Repair and Neurorehabilitation; etc.
Especially he is interested in dysphagia, motion analysis, orthosis,
robotics, locomotion, exercise science, and psychology.

13:15~15: 15 BFE128BJ CRTILEMEE 46 KEA) Gl

HT-05-3

Clinical application of Robot Suit HAL-
implementation of motion support with
voluntary drive

University of Tsukuba
(OHiroaki Kawamoto

“Robot Suit HAL (Hybrid Assistive Limb)” is designed to support,
enhance, and improve human physical functions. As innovative
technology for motion support, HAL has a hybrid control system that
uses two distinct controllers, which consist of a voluntary controller and
an autonomous controller. The voluntary control provides the physical
support according to the wearer's voluntary muscle activity. The
assistive torques are estimated from the wearer’s bioelectrical signals,
which are detected at the surface of skin covering the muscles. These
signals are then used as input commands to control the HAL according
to the wearer’s intentions to move. The autonomous control uses the
phase sequence method to enable HAL to generate human-like motion.
First, the functional motion of health person is recorded, and analyzed
based on motion variables and the wearer's physiological data. The
motion patterns are divided into motion sequences or motion phases.
The phases stored in the HAL are combined to obtain the whole motion
pattern to be executed by the HAL.

Clinical application of HAL for patients with motor disability has been
steadily promoted. The HAL assists motion by myoelectric activity on
the basis of the patient’s voluntary drive. The voluntary drive and thus
the motion normalized by the assistance provided by the external
device form the foundation for a proprioceptive feedback loop for
patients with lesions involving the sensory pathways. The neural
activity associated with voluntary drive and normalized motion while
repeatedly and intensively executing specific tasks promote learning
and then lead to the reinstatement or restructuring the appropriate
sensory feedback. This mechanism explains the therapeutic effect of
locomotor  training using HAL from the viewpoint of
neurorehabilitation.

During this symposium, we will introduce the basic technology of
HAL system, and the latest achievements from its clinical application.

(BEEE)

Hiroaki Kawamoto received his BE, ME and PhD degrees in engineering
from the University of Tsukuba, Japan in 1998, 2000 and 2004,
respectively. He worked as an assistant professor in Faculty of
Engineering, Information and Systems at the University of Tsukuba and
is a co-founder of CYBERDYNE Inc. Currently he is an assistant
professor in Center for Cybernics Research at the University of Tsukuba,
and a director of Clinical Trial division in CYBERDYNE Inc. He has
consistently worked at HAL development project from the basic
researches to the clinical trials. His research interests include
integration of Human and Robot, biological control systems, biological
motion & physiology analysis, robot therapy, and robot safety.
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HT-05-4
Physician initiated HAL clinical trial for
neuromuscular diseases and future

Department of Neurology, Niigata National
Hospital, NHO
(OTakashi Nakajima
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(REFE)

ErmiiEiiskt  RBiRR

H24%-26%F, HEAMARBEFRAHREE [HOMEAMRR- T - HERRBROMET
WEERNRE /2 OO LEARE, ERBLFTHEIL bO—ILEhATR
FETHEIOAR v F(HALHNOY)ICBE Y 32 EMEMAROKEHRIE] HRARE, &

SRR
H14-19%, BAMARBRRAREE FERBBEOLEOE(QOLDAE LICET 5H
%] EERRE

HEABEMNE - BEE, RWEFIDITEME, BREGEME

B AR EFERE(1983), HiBXF B TATHENFIFRE(1983~84) FiBAFKFBE
[ % 1§ & 5 72 (1985~91), National Institutes of Health (USA) ,NIMH, Biological
Psychiatry Branch(1987~89), i AFEFHAF R - EF1ET(1991), EIMLEEHME
BRkE HEARER, RERBER, BRAHTIBREBEERRZERGHE)(1991~2003),
BEAHBEES - EREFEBRHASTMIRRCGERY) R)MIITBUAAEERERERLS
#IBPMDA)EMZE 8 (2001~) EMFEEMIBMRE BIRR, B)WILITBUEAE LR
ERRi BliltR IR KFRHRAIE R EEEAH(2004~)
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Mikio Shoji (Department of Neurology, Hirosaki
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Masahito Yamada (Department of Neurology and
Neurobiology of Aging,
Kanazawa University Graduate
School of Medical Sciences)

Recent studies of neurodegenerative dementia disease
have revealed the pivotal role of oligomers. Disease specific
molecules form oligomers, then spread and propagate in the
brain leading to synaptic dysfunction and neuronal cell losses.
These pathological cascades are common in different type of
neurodegenerative disease including AB amyloidosis,
tauopathy, and other newly identified neurodegenerative
disease. These disease specific oligomers are now focused as
essential targets for developing biomarkers and inventing
disease modify drugs.

In this symposium, Dr. Teplow reviews recent advances of
oligomer study, and 3 outstanding researchers, Dr.
Kawarabayashi, Dr. Ono and Dr. Takashima, present recent
study results of oligomers consisted in AB amyloid, a —
synuclein and tau.

HT-06-1
Oligomers and Alzheimer’s disease: lse ¥
Many types, many activities, many
theories

Department of Neurology, David Geffen School
of Medicine at UCLA
(ODavid B. Teplow

Alzheimer’s disease (AD) has become an increasingly important public
health problem. As the number of aged individuals in the developed world
has increased, the incidence of AD has soared. In the United States, for
example, AD now has become the third leading cause of death, following
heart disease and cancer. Clinicians and basic scientists clearly must work
harder to determine the etiology of AD and to develop effective therapeutic
agents.

For more than a century, amyloid plaques have been the predominant
histopathologic entity linked to AD. Plaques also have been the primary
therapeutic target in clinical trials of AD drugs. Unfortunately, no amyloid-
targeted drug candidates have been efficacious—a result that raises the
question of whether plaques are key etiologic agents in AD.

We suggest that such questions are premature because we may not yet
understand enough about the mechanism of disease in AD to know whether
we are targeting the correct pathogenetic process, and if we are, whether
our drugs are attacking the right pathologic structures.

Our approach towards elucidating the seminal neuropathogenetic
processes in AD has been to study the protein that comprises the plaques,
the amyloid f-protein (A f). This small (ca. 4500 molecular weight) peptide
has remarkable properties. It is an intrinsically disordered protein that
begins as a monomer in neurons in the brain. This monomer, which is
produced normally throughout life, has the ability to self-associate to form a
myriad of structures differing in size and shape. These structures also have
distinct hiological properties, not the least of which is neurotoxicity.

In this presentation, I will describe the A f system, discuss its complexity,
evaluate current working hypotheses of disease causation, and suggest
directions for future research and therapeutic intervention in AD.

(R&EE)

Dr. Teplow has been a Professor of Neurology in the David Geffen School of
Medicine at UCLA since 2005. Dr. Teplow currently is Director, UCLA Biopolymer
Laboratory, and a member of the faculties of the Molecular Biology Institute, Brain
Research Institute, Chemistry-Biology Interface Training Program, and various
neuroscience graduate programs. Dr. Teplow received degrees in Biochemistry, and
in Bacteriology & Immunology, from UC Berkeley; a Ph.D. from the University of
Washington, Seattle; and postdoctoral training at Caltech, Pasadena, CA. From
1991-2005, Dr. Teplow was a member of the Department of Neurology, Harvard
Medical School, Boston. Dr. Teplow received the 2003 Turken Lectureship in
Alzheimer's Disease at UCLA and the 2010 Graduate Teaching Award from the
Department of Neurology. Dr. Teplow was a founding editor of the Journal of
Molecular Neuroscience, Current Chemical Biology, and currently is Associate
Editor-in-Chief of the American Journal of Neurodegenerative Disease. Dr. Teplow is
a member of numerous national and international scientific advisory and editorial
boards. Among Dr. Teplow’s discoveries are protofibrils and small oligomeric
structures termed paranuclei. Dr. Teplow has been recognized as one of the top 100
Alzheimer’s disease researchers in the world.
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HT-06-2 HT-06-3
Accumulation and neurotoxicity of A Q Positioning of early aggregates of A in
oligomer - its aggregation process

Department of Neurology, Hirosaki University
Graduate School of Medicine
(OTakeshi Kawarabayashi

Soluble A f oligomers have been shown to instigate
neurotoxicity, and trigger neuropathologies leading to dementia
in Alzheimer' s disease. A f oligomers are supposed to
accumulate at synapse, bind to candidate receptors, and cause
subsequent signal transduction including fyn activation and
dysregulation of glutamate receptors. However, the mechanistic
links between A f oligomers and synaptic degeneration remain
elusive. Affinity of A f oligomers to membrane, especially, to
lipid rafts are suggested. Lipid rafts are the sites of A f§
production, the sites for signal transduction pathway that
contains several candidate A f oligomer receptors, and contain
GM1 ganglioside that specifically binds to A f and exert
neurotoxicity.

A [ oligomers were analyzed in several transgenic mouse
lines (Tg2576, TgCRNDS, and Tg2576 x TgTauP301L). A §
oligomer appeared as dimer in in lipid rafts fraction of T'g mice.
They formed complex with cellar forms of prion protein (PrP€) in
lipid rafts, and fyn was increased in lipid rafts fraction. With
accumulation of A S oligomers, fyn, phosphorylated NMDA
receptor, phosphorylated tau, and GSK3B increased in lipid rafts
fraction.

These findings suggest that A f oligomers and PrP¢ form
complex in lipid rafts, and A f oligomers-PrP¢ complex in lipid
rafts induced secondary neurotoxic cascade in AD pathology.

(BEFE)

1983 M.D. Gunma University School of Medicine

1993 M.D.Ph.D. Gunma University School of Medicine, Maebashi

1983-1997 Department of Neurology, Gunma University School of Medicine

1997-2000 Visiting scientist, Alzheimer Research Center, Department of
Pharmacology, Mayo Clinic Jacksonville

2000-2002 Clinical Fellow, Sawarabi Spring Hospital

2002-2005 Clinical Fellow, Department of Neurology, Okayama University
Graduate School of Medicine

2005-2006 Assistant, Department of Neurology, Okayama University
Graduate School of Medicine

2006-2007 Assistant, Department of Neurology, Hirosaki University Graduate
School of Medicine

2007-2014 Lecturer, Department of Neurology, Hirosaki University Graduate
School of Medicine

2014- Associate Professor, Department of Neurology, Hirosaki University

Graduate School of Medicine

MAJOR RESEARCH INTERESTS:

Development of animal models

Development of disease modifying drugs

Development of biomarkers of Alzheimer’s disease

!Department of Neurology and Neurobiology

and Aging, Kanazawa University Graduate School of Medical
Science, %Bio-AFM Frontier Research Center, Kanazawa
University

OKenjiro Ono!, Takahiro Nakayama?,

Masahito Yamada'

Alzheimer’s disease (AD) is characterized by the accumulation of amyloid
plaques and neurofibrillary tangles. Amyloid f -protein (A f) is the primary
component of amyloid plaques, and has been suggested to be responsible for the
pathogenesis of AD. A f molecules tend to aggregates to form oligomers,
protofibrils (PF), and ff -amyloid fibrils (fA f). Although these A [ aggregates
may cause neuronal injury, recent evidence supports the hypothesis that
intermediate aggregates of A i, such as PF and oligomers play a seminal role in
AD.

Although A f aggregation into amyloid fibrils is considered to be a critical step
In the neurodegeneration of AD, the detail of molecular pathways have been still
unclear. A nucleation-dependent model has been used to explain the mechanisms
of A aggregation in vitro. This model consists of two phases, i.e. nucleation and
extension. Nucleation requires a series of association steps of monomers that are
thermodynamically unfavorable. Once the nucleus has been formed or the seed of
fA f has been added, further addition of monomers becomes
thermodynamically favorable, resulting in the rapid extension of the amyloid
fibrils.

To further assess the mechanism of A f aggregation pathway, we used a high-
speed atomic force microscopy (HS-AFM) to directly observe the dynamics of
individual A f aggregates. Our video-imaging visualized the growth manner of
individual filament of fA §: polarized growth and stepwise elongation. Moreover,
we examined the relationships between low molecular weight A f (LMW), PF
and fA f. We discuss a new possible mechanism in the nucleation-dependent
model from soluble state such as monomeric A ff to final state such as mature
fibrils.

(HEEE)

Education:

1997 M.D. Showa University School of Medicine

2002 Ph.D. Kanazawa University Graduate School of Medical Science

Research and Professional Experience:

2002-2004 Neurology in Chief, Department of Neurology, Kanazawa-Nishi Hospital

2005-2007  Instructor, Department of Neurology, Kanazawa University Hospital

2007-2009 Postdoctoral Scholar, Department of Neurology, David Geffen School of Medicine,
University of California, Los Angeles

2009-2011  Instructor, Department of Neurology, Kanazawa University Hospital

2011-Present Associate Professor, Department of Neurology, Kanazawa University Hospital

Awards and Honors:

2004  Special Award of Showa University School of Medicine Alumni Association

2004 Mishima Kaiun Memorial Foundation Academic Prize

2005 Toyama Prize

2006 6th Parkinson’s Disease Forum Best Poster Award

2008 UCLA Brain Research Institute, Neuroscience Postdoctoral Fellows Travel Award

2010 2010 AAIC Travel Fellowship Award

2010 The Award of Showa University School of Medicine Alumni Association

2010 The Award for Young Investigator of Japanese Society for Neurochemistry

2011 The Kanazawa Medical Association Award

2013 10th Kanazawa University Medical Award

2015 The Japanese Society of Neurology Prize
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HT-06-4
Therapy against toxic tau aggregation in
AD

Department of Aging Neurobiology, National
Center for Geriatrics and Gerontology

(OAkihiko Takashima

The pathological hallmarks of Alzheimer’s disease (AD) are extracellular b-amyloid
deposition and intracellular tau inclusions. While b-amyloid deposition does not
correlate with clinical progression of AD, the diffusion of neurofibrilary tangles (NFTs)
from the entorhinal cortex to the neocortex, followed by neuronal and synapse loss,
matches well with the clinical progression of AD symptomatology. Therefore, blocking
the formation of NFTs, which is considered to be a promising, was to halt the
progression of AD dementia.

Our analysis of the temporal formation of Tau fibrils in vitro showed that there are
different and distinct forms of tau aggregates (soluble tau oligomer, and granular tau
oligomer) that precede Tau fibril formation. The increase concentration of granular tau
oligomer, which causes tau fibril formation, is seen in prefrontal cortex of Braak stage I,
as compare to that of Braak stage 0. This observation supports our in vitro result that
granular tau oligomer is an intermediate form of tau fibril, because NFT forms at Braak
stage 5 in frontal cortex.

Analysis of our P301L-Tau Tg mouse model suggested that toxicity of Tau
aggregates could be attributed to granular tau. To test this further, we attempted to
reduce formation of granular tau oligomer by screening a chemical compound that was
shown to inhibit the formation of granular tau.

We determined the candidate compound X1 by a series of screening. X1 bound to Cys
of tau, and inhibited granular tau oligomer formation by blocking tau-tau interaction via
disulfide bond. Interestingly, oral administration of X1 to P301L-Tau mice resulted in
reduced neuronal loss, accompanied by a reduction of the levels of sarkosyl-insoluble
tau, as compared to control vehicle-treatment. Together, these studies offer novel
insights about Tau aggregation pathology: they strongly suggest that granular tau
oligomers represent a toxic tau aggregate and that X1 may be a promising compound
for blocking AD progression.

(HEIEE)
1981-1987 gesearch Assistant, Department of Natural Science,General Education, Saga Medical
chool
1987-1991  Visiting Fellow, Laboratory of Cellular Physiology, Center for Biologics Evaluation and él:
Research, Food and Drug Administration —
1991-1993  Post Doctral Fellow, Laboratory of Protein Chemistry, Mitsubishi Kasei Institute of Life —
Science o
1993-1998 Senior Staff, Project “Mechanism of Neuronal death in AD”, Mitsubishi Kasei Institute of S
Life Science =
(9]
(7]

1998-2011 Laboratory Head, Laboratory for Alzheimer's disease, RIKEN Brain Science Institute
2011-present Director, Department of Aging Neurobiology, National Center for Geriatrics and
Longevity
PUBLICATION
Sotiropoulos |, Silva J, Kimura T, Rodrigues AJ, Costa P, Almeida OF, Sousa N, Takashima A.
Female Hippocampus Vulnerability to Environmental Stress as Precipitating Factor in Tau
Aggregation Pathology. J Alzheimers Dis. 2015 Jan 1;43(3):763-74. doi: 10.3233/JAD-140693.
Sahara N, Murayama M, Higuchi M, Suhara T, Takashima A. Biochemical Distribution of Tau Protein
in Synaptosomal Fraction of Transgenic Mice Expressing Human P301L Tau. Front Neurol. 2014 Mar
11;5:26. doi: 10.3389/fneur.2014.00026. eCollection 2014.
Kimura T, Whitcomb DJ, Jo J, Regan P, Piers T, Heo S, Brown C, Hashikawa T, Murayama M, Seok
H, Sotiropoulos I, Kim E, Collingridge GL, Takashima A, and Cho K. Microtubule-associated protein
tau is essential for long-term depression in the hippocampus. Philos Trans R Soc Lond B Biol Sci.
2013 Dec 2;369(1633):20130144. doi: 10.1098/rstb.2013.0144. Print 2014 Jan 5.
Maruyama M, Shimada H, Suhara T, Shinotoh H, Ji B, Maeda J, Zhang MR, Trojanowski JQ, Lee VM,
Ono M, Masamoto K, Takano H, Sahara N, Iwata N, Okamura N, Furumoto S, Kudo Y, Chang Q,
Saido TC, Takashima A, Lewis J, Jang MK, Aoki I, Ito H, Higuchi M. Imaging of tau pathology in a
tauopathy mouse model and in Alzheimer patients compared to normal controls. Neuron. 2013 Sep
18;79(6):1094-108. doi: 10.1016/j.neuron.2013.07.037.
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Makoto Higuchi (Molecular Imaging Center, National
Institute of Radiological Sciences)

Recent technical progress in molecular biochemistry and
neuromolecular imaging has permitted identification of key
pathophysiological components and their roles in etiologies of
neuropsychiatric disorders. In fact, reaction of molecular
probes with neurotoxic and neuroprotective elements
expressed in neurons can be captured by noninvasive
imaging modalities exemplified by positron emission
tomography and magnetic resonance imaging/spectroscopy.
Similar imaging approaches are also applicable to structural
and molecular assessments of astrocytes, microglia and
oligodendrocytes, enabling pursuit of neuroimmune system
and myelination in normal and diseased conditions.
Moreover, imaging
technologies have served for clarification of in vivo crosstalk
between neuronal and glial populations. Molecular basis of

multitracer and/or  multimodal

these imaging observations could be relatively readily
investigated with cell culture and animal models, since
genetic and pharmacological modulations of key components
and sampling for biochemical and neuropathological
examinations are quite promptly performable in basic
research  paradigms.  Translational research  and
development of disease models and therapeutic agents would
be accelerated with the aid of imaging-based biomarkers, as
these indices allow side-by-side comparisons between
nonclinical and clinical findings.

This session is aimed at overviewing cutting-edge
research on translational imaging of molecular and cellular
processes critically involved in neurological illnesses. The
topics here cover development of new PET tracers and
imaging methodologies and their application to rodent and
non-human primate models, toward therapeutic evaluations

in these models and subsequently in humans.
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Tau PET imaging and DTI for the early =8
detection of tau-induced ;?
neurodegeneration

.“.\_\ )

Molecular Imaging Center, National Institute of
Radiological Sciences

(ONaruhiko Sahara

Accumulation of intracellular neurofibrillary tangles (NFT's) consisting of
microtubule-associated protein tau is a major hallmark of Alzheimer's
disease (AD) and related neurodegenerative diseases regarded as
tauopathies. Findings of tau gene mutations in FTDP-17-tau families have
provided direct evidence that tau abnormalities alone can induce
neurodegenerative disorders. Development of mouse models with mutant
tau expression causing formation of tau-positive inclusions, neuronal loss and
behavior abnormalities with age dependent manner have established a role
of this protein in neurodegeneration. Visualization of tau accumulation would
offer a reliable, objective indicator to diagnose of tauopathy and to assess the
disease progression. Positron emission tomography (PET) imaging of tau
lesions is currently available using several tau PET ligands including [*'C]
PBB3. PET studies with [*!C]PBB3 ligand successfully showed a highly
selective binding in tau lesions of human AD, non-AD tauopathy and
transgenic mouse brains. Accumulating evidence supports the usefulness of
tau PET imaging in the early detection of tauopathy and the diagnosis of
non-AD tauopathies. In addition to tau PET imaging, diffusion tensor
imaging (DTI) is one of brain imaging techniques for differentiating among
the different tauopathies. Since DTI enables the integrity of white matter
(WM) tracts, focal WM pathology induced by tau abnormality may be
identified using this technique. In agreement with this idea, our recent study
showed that DTI to measure macroscopic axonal organization revealed age-
related decline in WM integrity in a mouse model of tauopathy. Taken
together, these i viwo imaging techniques will be powerful tools for
establishing the early diagnosis in living brains. Since it is still unclear how
tau neurotoxicity can be transmitted from one brain region to other regions,
these studies will also provide a novel insight into the mechanism of tau-
induced neurodegeneration.

(R&HE)

07/2013-present  Senior Researcher and Assistant Director - Molecular Imaging Center,
National Institute of Radiological Sciences, Chiba, Japan

07/2010-07/2013 Assistant Professor-Department of Neuroscience, College of Medicine,
University of Florida, Gainesville, FL, USA

12/2009-07/2010 Assistant Professor of Molecular Neuroscience -
Neuroscience, Mayo Clinic, Jacksonville, FL, USA

03/2009-07/2010 Senior Research Associate - Department of Neuroscience, Mayo Clinic,
Jacksonville, FL, USA

Department of

2006-2008 Deputy Laboratory Head - Brain Science Institute, RIKEN, Saitama, Japan

2003-2006 Staff Scientist - Brain Science Institute, RIKEN, Saitama, Japan

2000-2003 Research Fellow - Department of Neuroscience, Mayo Clinic, Jacksonville,
FL, USA

1998-2000 Research Associate - Department of Neuroscience, Osaka City University,
Osaka, Japan

1992-1998 Research Technologist - Department of Molecular Biology, Tokyo Institute
of Psychiatry, Tokyo, Japan

1990-1998 Graduate School, Tokyo University of Science, Japan (PhD, Biological
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(S)-(C-11)-KTP-Me, a PET probe for
activated microglia in
neuroinflammation

RIKEN Center for Life Science Technologies
(CLST), Imaging Function Group
(OHirotaka Onoe

Neuroinflammation responding as a host defense mechanism is known to be involved
in various neurological and neurodegenerative diseases including Alzheimer's disease,
Parkinson's disease, amyotrophic lateral sclerosis, and so on. In order to develop the
imaging probe for "Live imaging' (in vivo monitoring) during the process of
neuroinflammation by positron emission tomography (PET), we have labeled a series of
Zarylpropionic acid derivatives of nonsteroidal ant-inflammatory drugs (NSAIDs),
cyclooxygenase (COX) inhibitors, with ™*C, since COX enzymatic activity has been
known to be critically involved in a cascade of inflammatory process. Among 'C-
radiolabeled NSAIDs, we found that 'C-labeled ketoprofen-methyl ester (KTP-Me), a
derivative of cyclooxygenase-1 (COX-1) selective inhibitor, could be a promising PET
probe for monitoring activated microglia during the process of neuroinflammation (J
Nucl Med. 52:1094-101, 2011). For further improvement of specificity, we have also
successfully obtained Seenantiomer of ' CKTP-Me ()" CKTP-Me), which is
considered to be more pharmacologically active than R-, by chiral HPLC separation and
showed that S-enantiomer could detect neuroinflammation more specifically than R-
enantiomer. In APP-Tg mice, we detected the apparent increase in accumulation of (S)
MCKTP-Me from 15 months old, at which abundant A § plaque surrounded by
activated microglia were observed. We also found that (S}-""C-KTP-Me was sensitive
for detection of immune response with the activation of microglia, which might be
useful in stem cell based regenerative therapies for Parkinson's disease.

(REHE)

Present Position

1. Group Director, RIKEN Center for Life Science Technologies, Division of Bio-function Dynamics Imaging, Imaging
Function Group

2. Visiting Professor, Osaka City University

3. Visiting Professor, Hamamatsu University School of Medicine

4. Visiting Professor, Gifu University

5. Visiting Professor, Kobe Gakuin University

Education
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1983-1985  Osaka University, Graduate School
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Academic Positions

1985-1987  Research Scientist, ERATO (Exploratory Research for Advanced Technology), Hayaishi Bioinformation

Transfer Project

1988-1989  Research Scientist, Teikyo University

1989-1998  Research Scientist, Osaka Bioscience Institute

1998-2007  Senior Researcher, Tokyo politan Institute for

2007-2008  Laboratory Head, RIKEN Molecular Imaging Research Program, Functional Probe Research Laboratory

20082013  Laboratory Head, RIKEN Center for Molecular Imaging Science, Functional Probe Research Laboratory

2013- Group Director, RIKEN Center for Life Science Technologies, Division of Bio-function Dynamics

Imaging, Imaging Function Group

Academic activities

Memberships

- The Japan Neuroscience Society, Japan

- The Japanese Pharmacological Society, Japan

- The Japanese Society for Molecular Imaging, Japan, board member

- Japanese Society of Sleep Research, Japan

- Japanese Society of Fatigue Science, Japan
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1989 The 26th Erwin von Bélz Prize, The First Prize, Sleep -physiology and pathophysiology-
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Molecular Imaging, Neuroscience

HT-07-3

Characteristics of PET probes for 1g1§
|

imaging neural transmission —

Tokyo Metropolitan Institute of Gerontology
(OKiichi Ishiwata

For imaging pathophysiology of neural transmission of the
brain in vivo, PET is a powerful tool. A key for successful
imaging is dependent on development of PET probes. Several
parameters should be considered to design of the probes.

First the affinity (Bmax/Ka > 10) and selectivity (> 100 vs
non-targeting sites) for targeting proteins are of importance.
The specific signals are depending on low non-specific binding of
the probes. For brain imaging the lipophilicity of LogP = around
2 1s preferable for capability of across the blood-brain barrier
and low non-specific binding. Non-sensitivity to drug
transporters effluxing probes from brain is another factor. It is
noteworthy that one probe hardly covers all regions with wide
density range of targeting proteins.

Regarding radiosynthesis of probes, the candidate probes
have presence of appropriate labeling position or the labeling
does not alter affinity and selectivity. Chemical stability of
labeled probes is preferable.

During PET scan, usually many probes are metabolized
peripherally to a certain degree, but negligible incorporation of
metabolites into the brain is required. The reversible binding of
probe and targeting proteins and the pseudo-equilibrium state
during PET scan are preferable in quantitative evaluation.

Some requirements are different between animal and clinical
studies because of the species differences. Animal imaging
sometimes becomes difficult, because high resolution
(consequently less sensitivity) PET scanners require larger
amounts of radioactivity/mass compared with clinical studies,
resulting in lower specific signals of targeting proteins.

To discuss these issues, the author will represent imaging of
several target proteins in neural transmission such as dopamine
and adenosine receptors, amyloid beta, translocator proteins and
so on in animal and clinical studies.

(BEEE)

1979 PhD degree, Graduate School of Tohoku University, Sendai

1981 Assistant professor at the Cyclotron and Radioisotope Center, Tohoku
University

1984 Visiting scientist at the Groningen University, Groningen, The Netherlands

1991 Associate professor at the Cyclotron and Radioisotope Center, Tohoku
University

1991 Senior research scientist at the Positron Medical Center, Tokyo
Metropolitan Institute of Gerontology

2001 Leader at the Positron Medical Center, Tokyo Metropolitan Institute of
Gerontology

2009 Team leader of Research Team for Neuroimaging at the Tokyo Metropolitan
Institute of Gerontology
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Development of Novel PET Probe for fe=. =
Imaging of Mitochondrial Activity in =
Brain ‘ e i
Central Research Laboratory, Hamamatsu

Photonics

(OHideo Tsukada

FDG-PET is a well-established technique for quantitative imaging of
energy metabolism as a cerebral metabolic rate of glucose (CMRglc) in
the living brain, however *F-FDG was taken up into not only normal
tissues but also inflammatory regions with microglial activation. In fact,
we observed unexpected higher FDG uptake in ischemic-induced
damaged area than that in contralateral intact region of rat and monkey
brains 7 days post ischemic insult. This *F-FDG uptake into activated
microglia should underestimate neurodegenerative damage in several
neurological diseases. To solve the problem, we recently developed a
novel PET probe, ' F-BCPP-EF, for quantitative imaging of
mitochondrial complex 1 (MC-I) activity in vivo (1), and the effects of
ischemic insult on MC-I were determined in the living brains of rats (2)
and monkeys (3) using a high-resolution animal PET scanner. In addition
to ischemic damage, age-related decrease in '*F-BCPP-EF binding was
reported compared between young and aged animals (4). When
plotted ® F-BCPP-EF against ' C-PIB, an index of amyloid-b (Ab)
deposition, in the cerebral cortical regions of aged monkeys, it showed a
significant negative correlation between them. Plotting of 'C-DPA-713,
an index of translocator protein (TSPO) activity, against ' C-PIB
resulted in a significant positive correlation, suggesting that Ab
deposition-induced inflammatory effects with microglial activation (5).
Taken together, these results demonstrated that *FBCPP-EF could be
a potential PET probe for quantitative imaging of age-related
neurodegenerative alterations as a change in MC-1 activity in the living
brain using PET.

References

1) N. Harada, et al., ] Labeled Comp Radiopharm. 2013;56:553-561.

2) H. Tsukada et al, ] Nucl Med. 2014;55:473-480.

3) H. Tsukada et al, ] Cereb Blood Flow Metab. 2014;34:708-714.

4) H. Tsukada et al., Eur ] Nucl Med Mol Imaging. 2014:41:755-763.

5) H. Tsukada et al, Eur ] Nucl Med Mol Imaging. 2014:41:2127-2136.

(R&HE)

Dr. Hideo Tsukada received Ph.D. from Shizuoka College of Pharmacy, Japan. He was
visiting researcher in Uppsala University PET Center, directed by Professor Bengt
Langstrom, from 1990 to 91. At present, he is the senior manager of PET Center, Central
Research Laboratory, Hamamatsu Photonics, Japan, and conducting translational PET
researches from preclinical to clinical stages. He was awarded by the Society for
Nuclear Medicine in 2009, and Japan Molecular Imaging Award in 2010. He is serving as
the visiting professor in University of Shizuoka, School of Pharmaceutical Sciences
from 2006 to present, and Hamamatsu University School of Medicine from 2007 to
present, the board member of The Japanese Society of Molecular Imaging from 2008 to
2015, and The Japanese Society of Neuropsychopharmacology from 2013 to present. He
is involved in the editorial board member of SYNAPSE from 2005 to present, and
International Journal of Neurology Research from 2014 to present.

8:00~10: 00 212235 (&R 7V HMEE

4B REA)

HT-07-5
Neurochemistry in Hypomyelination on
MR Spectroscopy

! Department of Pediatrics, Tokyo Women's
Medical University, Yachiyo Medical Center, ZMolecular
Imaging Center, National Institute of Radiological Sciences

OJun-ichi Takanashi'?

Proton MR spectroscopy (MRS) allows the noninvasive exploration of
tissue metabolism in vivo, providing neurophysiological and neurochemical
information. As the N-acetylaspartate (NAA) is synthesized in neuronal
mitochondria and is transported to axons, NAA is generally considered to be
an important marker of viable, functioning neurons and axons. The choline
(Cho) peak likely contain various cell membrane precursor or breakdown
products, therefore, its elevation is seen in conditions of enhanced membrane
turnover, such as myelination and active demyelination. Many
neurodegenerative disorders, therefore, exhibit a decrease of total NAA
(tNAA; NAA and NAAG, which are difficult to distinguish on clinical MRS),
including demyelinating disorders (with increased Cho). On the other hand,
MRS in human hypomyelination disorders, such as Pelizaeus-Merzbacher
disease (PMD) is characterized by normal to elevated tNAA and decreased
Cho.

To evaluate neurochemical changes associated with hypomyelination, two
model mice were analyzed with MRS. MRS of myelin synthesis-deficient
(msd) mouse, a model of connatal PMD with plpI gene mutation revealed an
increase of tNAA and a decrease of Cho. That of shiverer mouse with an
autosomal recessive mutation of the mbp gene showed a decrease of Cho
with normal tNAA. Accordingly, the reduction of Cho on MRS might be a
common marker for hypomyelinating disorders. tNAA concentration ranges
from normal to increased, probably depending upon the underlying
pathology of oligodendrocytes. tNAA may be increased in hypomyelination
with reduced number of mature oligodendrocyte, such as msd mouse and
human PMD. On the other hand, a normal tNAA level in shiverer mice
might be explained by the presence of mature oligodendrocytes, which
enable neuron-to-oligodendrocyte NAA transport or NAA catabolism. MRS
can evaluate neurochemical derangement of neuronal disorders, and will be
useful to make a precise diagnosis and to monitor therapeutic effectiveness.

(H&HE)
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Clinical trials designed for symptomatic stage of
Alzheimer’s disease (AD) have been conducted worldwide by
using disease-modifying drugs such as monoclonal anti-
amyoid-f (Af) antibodies and y-secretase inhibitors.
However, these clinical trials failed to ameliorate cognitive
functions in patients with AD, even though some drugs
showed improvement in biomarker findings as demonstrated
by enhanced Af clearance in brain and decreased level of
phospho-tau in cerebrospinal fluid (CSF). Many lines of
evidence suggest that the pathophysiological process of AD
begins years prior to the development of the clinical
symptoms. Thus, it is argued that the timing of the failed
clinical trials at the symptomatic phase of AD was not
appropriate  and might be too late. The long
preclinical/prodromal phase of AD offers a critical
opportunity for potential intervention if we can detect such
individuals efficiently. In addition, epidemiological data
suggest that there are significant modifiable lifestyle-related
factors that may alter the pace of pathological progression of
AD.

With this background, this symposium will focus on
emerging strategies for subjects at preclinical/prodromal
phase of AD. Four world’'s leading scientists are invited to
contribute their cutting-edge findings. Recent advances in
genetics of AD now provide the feasible prediction of the
future risk of AD. The biomarker analysis using CSF assay
and/or amyloid imaging enables to reveal AD-related
pathological changes in brain. On the basis of the genetic and
biomarker findings, preventive interventions by disease-
modifying drugs and lifestyle modification for cognitively
normal subjects at preclinical/prodromal phase of AD have
been explored. We cordially invite you to participate and
contribute to the discussion about these issues in the
symposium.

15:10~16: 50 HESRBF(KREX v+ 4B EREIEE) 3

HT-08-1
Delay of Onset of MCI Trial: Predictors
of Risk and Low-Dose Pioglitazone

Zinfandel Pharmaceuticals, Inc., North calorina,
USA
OAllen D. Roses

Purpose: The TOMMORROW trial was designed to meet two
separate objectives: to qualify a new biomarker risk assignment
algorithm for predicting age of onset risk distributions for
developing MCI due to AD, and to evaluate the safety and efficacy
of low-dose pioglitazone in delaying the onset of MCI due to AD in
cognitively normal high-risk individuals, as determined by the
biomarker risk assignment algorithm.

Methods: Prospective double blind registration study that selects
high-risk individuals based on age and APOE -TOMMA40' 523
haplotypes for formal validation for use as a companion diagnostic.
Mechanism of action investigations supporting the clinical trial
indicate a role of low-dose pioglitazone in TOMM40 expression.

Results: The TOMMORROW trial is in progress and is expected
to last 4-5 years. A great deal of information has been collected
regarding (1) ethnicity differences and TOMM40 523 polyT length
polymorphism distributions, and (2) the role that variation in polyT
length has on phenotypic and genotypic expression. These data as
well as mechanism of action effects for low-dose pioglitazone
suggest an early mitochondrial effect on neurite function. In
addition, the literature and our own data suggest that other
neurodegenerative diseases may directly involve short tandem
repeats in their pathogenesis.

Conclusions: A survey of data illustrating the effect of low-dose
PPAR-gamma agonists on TOMMA40 protein expression, as well as
the specific interactions on protein expression, provide support for
the ongoing trial, especially using low doses. Higher doses may
enlist other processes that may interfere with the low-dose effect.

(R&FE)

Dr. Roses was one of the first clinical neurologists to apply molecular genetic
strategies to neurological diseases. His laboratory at Duke reported the
chromosomal location for more than 15 diseases, including several muscular
dystrophies and Lou Gehrig’ s disease. He led the team that identified
apolipoprotein E4 [APOE4] as the major susceptibility gene for common late-
onset Alzheimer’s disease in 1992. Dr. Roses was the Jefferson Pilot Professor
of Neurobiology and Neurology and the Division Chief Neurology. Dr. Roses
became Senior VP for Genetic Research at GlaxoSmithKline and a leader in
applied pharmacogenetics. GR completed the first efficacy pharmacogenetic
clinical trial, identifying the responsive and non-responsive patients in a clinical
trial of rosiglitazone for the treatment of AD.

Dr. Roses’ GSK teams also identified the first highly accurate predictive test for
a drug allergy using genomic technology. A pioneer in the application of whole
genome analyses for several common diseases, , he reported the identification
of a polyT variable repeat in the TOMMA40 gene in AD, based on the first
phylogenetic demonstration of multiple independent mutations at the same
locus for AD co-dominant inheritance. These data have been translated to the
TOMMORROW delay of onset clinical trial.
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CSF Biomarkers: Prediction of
Cognitive Decline in the North American
ADNI Study

)i
Fne

“

Perelman School of Medicine, University of
Pennsylvania, USA
OLeslie M. Shaw

The initial Alzheimer’s Disease Neuroimaging Initiative (ADNI) study, now in
its 11th year, started in the Fall of 2004 and funding was provided by the NIH
National Institute of Aging (two-thirds) and Industrial and Private Foundation
partners (one-third). The primary purpose of this study is to optimize and
standardize imaging, biochemical biomarkers and all other measures and
procedures in support of clinical trials. An important feature implemented at the
outset of the ADNI study is the requirement that all study data is posted on the
LONI/ADNI website without embargo prior to publication. Included in the
overall aims of the ADNI study is establishment of a world-wide network, that
includes the substantial contribution of the Japan ADNI, for clinical AD studies
and treatment trials.

In this presentation the focus will be on CSF biomarkers Aby., tau, and p-
taugy. For these CSF biomarkers we will describe our efforts as part of the ADNI
study to standardize performance of immunoassay analyses for these tests,
procedures for cutpoint determination, the clinical utility studies in early AD, mild
cognitive impairment, and cognitively normal elderly subjects, comparisons with
amyloid imaging, and implementation as eligibility criterion for treatment trials in
early AD and in prodromal patients.

The ADNI 1 study was followed by interim 'Grand Opportunity” funding, then
another 5 year ADNI II grant patterned on ADNI I with the inclusion of study
subjects at earlier stages of MCI and cognitively normal individuals with
subjective memory complaints thus enabling characterization of CSF biomarkers
at earlier stages of the Alzheimer's disease continuum. A planned ADNI III
submission will focus around tau PET imaging.

Concluding remarks will focus on progress made towards the further
refinement of immunoassay and mass spectrometry methdologies for CSF
biomarker measurements.

(R&HE)

Dr. Shaw directs a biomarker research laboratory at the University of Pennsylvania Medical
Center and has developed and validated CSF biomarker tests for use in multicenter
investigations. He has led together with Dr John Trojanowski the Biomarker Core of the
Alzheimer's Disease Neuroimaging Initiative (ADNI).His research makes use of the xMAP
multiplex immunoassay system and Innogenetics reagents for precise measurements of Abeta
(1-42), t-tau and p-tau181 in CSF and Abeta(1-42) and Abeta(1-40) in plasma. He developed and
validated an HPLC/tandem mass spectrometry method for specific measurement of
isoprostanes in CSF, urine, plasma and brain tissue and continues to apply this technology to
amyloid beta peptides in CSF. In connection with the latter he is working with international
colleagues with the ultimate goal of the development of international reference methdology and
material to assist the process of harmonization of these measurements across various analytical
platforms. Importantly included in these collaborative efforts is work with Japan ADNI
colleagues on method harmonization. He has extensive experience in the development and
validation of these biomarker tests and collaborative implementation of them in the ADNI, and
more recently in the Parkinson’s Progression Markers Initiative (PPMI) and other multicenter
investigations, including ongoing phase Il treatment trials.

15:10~16: 50 E8RH(KEA vt 4 EREREE)

HT-08-3
Challenge of identifying patients with
MCI among initially healthy individuals

Memory Clinic, University Center for Medicine
of Aging, Basel, Switzerland
OAndreas U. Monsch

The TOMMORROW Study has two main goals: (1) to evaluate a new
genetic test to predict a person’s risk for developing Mild Cognitive
Impairment due to Alzheimer’s disease (MCI-AD) within 5 years, and (2)
to explore whether a low dose of pioglitazone will delay the onset of
MCI-AD. The chosen cognitive instruments aim to operationalize the
NIA/AA criteria for MCI-AD and include the Clinical Dementia Rating
(CDR) scale, the Mini-Mental Status examination (MMSE), informant
measures of function, self-reported memory change, and a detailed
neuropsychological battery comprised of the following cognitive
domains and test measures: Memory (California Verbal Learning Test,
Brief Visuospatial Memory Test (BVMT-R); Executive Function (Trail
Making Test (TMT) -B, WAISII Digits backward), Language
(Multilingual Naming Test, semantic and phonemic fluency);
Visuospatial (Clock Drawing Test, BVMT-R figures); Attention (WAIS-
11T Digits forward, TMT-A). Because this study involves subjects from
different cultures, the original English instruments were translated,
normed and validated in German, Italian, and Russian. Considering the
base rate of low scores, normal cognition is defined as: CDR = (; age and
education adjusted MMSE = 25/30; and scores above -1.5SD on = 1 of
2 delayed recall measures. Considering practice effects, an initially
cognitively healthy individual is diagnosed with MCI-AD if the following
criteria are met on two consecutive examinations, 6 months apart: (a)
CDR > 0; and (b) one of the following: fails = 1 of 2 memory tests (< -
1.5SD) or fails = 2 cognitive tests (= -1.3 SD) from at least two different
cognitive domains, one of which must be memory, and the scores reflect
a decline from baseline; and (c) MCI is consistent with the AD
pathophysiology. This program will provide new and important insights
into predicting age-related risk for MCI-AD and will evaluate a new
therapeutic approach to forestalling the cognitive decline associated
with AD.

(BEEE)

Andreas Monsch received his training at the University of Ziirich, Switzerland.
From 1991-1994 he was a postdoctoral fellow at the University of California, San
Diego (USA) with the late Prof. Nelson Butters. In 2001 he was board-certified as
a clinical neuropsychologist. Since 2002 is a professor of Psychology at the
University of Basel, Switzerland and the head of the interdisciplinary Memory
Clinic, which is part of the University Center for Medicine of Aging at the Felix
Platter Hospital, Basel, Switzerland. Dr. Monsch is president of the Alzheimer
Forum Switzerland and of the the Swiss Memory Clinics Association and past
governor of the International Neuropsychological Society. His research focuses
on the early diagnosis of neurocognitive disorders and on rare causes of
dementing illnesses. He has published over 140 papers and book chapters.
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HT-08-4
Lifestyle and related factors as
preventive strategies against dementia

Department of Neurology and Neurobiology of

Aging, Kanazawa University Graduate School of Medical
Sciences

(OMasahito Yamada, Moeko Noguchi-shinohara,
Kenjiro Ono, Tsuyoshi Hamaguchi

Epidemiological studies have indicated that the lifestyle, such as diets and
exercise, and lifestyle-related diseases, such as diabetes mellitus and
hypertension, are associated with risk of dementia and Alzheimer's disease (AD),
suggesting that lifestyle and related factors may provide useful preventive
strategies. As for diets and related factors, it has been suggested that diets rich
with phenolic compounds, such as red wine (myricetin, etc.) and curry spice
(curcumin), may have preventive effects on development of dementia or AD. We
reported that consumption of green tea, but not black tea or coffee, was
significantly associated with reduced risk of cognitive decline, even after
adjustment for possible confounding factors, in a population-based prospective
study with Japanese residents in Nakajima, Japan, suggesting that polyphenols
contained richly in green tea, such as catechins and myricetin, may be effective
components. We investigated effects of natural phenolic compounds, such as
myricetin, rosmarinic acid, ferulic acid, curcumin, and nordihydroguaiaretic acid,
on aggregation of amyloid f-protein (A £), using i vitro and i1 vivo AD models.
The in vitro studies revealed that these phenolic compounds inhibit A f§
oligomerization as well as fibril formation through different hinding, and reduced
A f oligomer-induced synaptic as well as neuronal toxicity. A transgenic mouse
model fed with such phenolic compounds showed significant reduction of soluble
A B oligomers as well as insoluble A f deposition in the brain. These data
indicate that natural phenolic compounds have anti-amyloidogenic effects on A §
In addition to well-known anti-oxidative and anti-inflammatory effects, suggesting
the potentials of being therapeutic or preventive agents for AD. Currently, we are
carrying out the clinical trials with such phenolic compounds in patients with AD,
further requiring preventive interventions to establish their efficacy for
prevention of AD.

(R&HE)

Current Position:

Professor & Chair, Department of Neurology and Neurobiology of Aging, Kanazawa University
Graduate School of Medical Sciences

Vice Director of Hospital and Director of Neurological Clinic, Kanazawa University Hospital
Education and Professional Experience:

2000- Professor & Chair, Department of Neurology, Kanazawa University

1998- Associate Professor, Department of Neurology and Neurological Science, Tokyo Medical and
Dental University Graduate School of Medicine

1990- Assistant Professor, Department of Neurology, Tokyo Medical and Dental University Hospital
1988- Postdoctoral fellow, University of California at San Diego

1985- Yokufukai Geriatric Hospital

1984 Graduated from Tokyo Medical and Dental University Graduate School of Medicine (PhD)
1980 Graduated from Tokyo Medical and Dental University School of Medicine (MD)

Research Interests:

1. Brain aging, dementia, and amyloid (Alzheimer's disease, etc.)

2. Infection and immunity of the nervous system (prion disease, etc.)
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Chairs :
Hirohisa Watanabe (Department of Neurology,
Nagoya University Graduate
School of Medicine,” Nagoya
University, Brain and Mind
Research Center)

Hidenao Sasaki (Department of Neurology, Graduate
School of Medicine, Hokkaido
University)

Multiple system atrophy (MSA) is an adult-onset, sporadic,
and progressive neurodegenerative disease characterized
clinically by a varying degree and combination of
parkinsonian, with cerebellar, autonomic, and corticospinal
involvement during the course of illness. MSA is defined
neuropathologically as cell loss in the striatonigral and
olivopontocerebellar systems and spinal cord accompanied
by abundant alpha-synuclein  protein-positive  glial
cytoplasmic (GCIs) .
statement was proposed in 2007 and widely used worldwide.
However, early diagnosis remains very challenging because

concomitant motor and autonomic manifestations are

inclusions The second consensus

essential for satisfying the criteria. In addition, there may be
a wider range of clinical phenotypes than previously
suggested. The frequency of MSA-P and MSA-C may also be
significantly different between Japan and Western countries.
With respect to therapy, an effective treatment that can
modify disease progression has not been established in spite
of positive evidence for neuroprotection in a transgenic
model of MSA. In order to elucidate the underlying cause of
MSA, approaches
sequencing technology are expected to accelerate the

genetic including next-generation
identification of novel genes and provide valuable insight into
the pathogenesis of this disease. In this session, we focus on
the unsolved clinical and genetic questions in MSA. Clinical
diversities in MSA observed in the nationwide registration
system, clinicopathological aspects of premotor and pre-
autonomic MSA, differences in MSA phenotype distribution
across populations, and population genetics for determining
susceptibility factors in MSA will be discussed. This
symposium provides the most recent data for both
understanding the clinical heterogeneity of MSA and recent
progress for early diagnostic procedures and a therapeutic
approach.

8:00~10:00 EHEBEHG(KREX vt 4 EESEE)

HT-09-1
Clinical diversities in MSA based on the A
nationwide registration system of e
MHLW ‘VL

Department of Neurology, Hokkaido University
Graduate School of Medicine

(OKen Sakushima

Multiple system atrophy (MSA) is one of the Tokutei-Shikkan that
is a nationwide registration system of various intractable diseases
for researches and patients supports. Most of the patients with
MSA entered the registration system at their diagnosis.
Information in the registration system is an important basic
characteristic of patients with MSA in Japan. However, the
registration system has no data about outcomes including death.
Combining information in the registration system with cross-
sectional survey data is informative to investigate epidemiological
demographics and prognosis of patients with MSA in Japan.

An epidemiological study combining the registration system data
with outcome data collected by a postal survey was conducted in
2013, as a first survey of Hokkaido Rare Disease Consortium for
MSA (HoRC-MSA) . This study included patients with MSA
registered from 2006 to 2011 in Hokkaido. Results of the study
showed that patients with MSA-C were dominant, similar to
previous study in Japan, but opposite to the reports of MSA in
western countries. Patients with onset symptom of ataxia had
favorable prognosis than those with onset symptoms of
Parkinsonism or autonomic failure. Association between onset
symptoms and age of onset showed that ataxia onset was more
frequent in patients with younger onset. Association between onset
symptoms and sex showed that patients with onset symptom of
autonomic failure were more frequent in male.

Clinical diversities of MSA patients were investigated by the
epidemiological study combining the data of nationwide registration
system with cross-sectional survey data. Some of aspects including
the association between symptoms and prognosis were similar in
Japan and western countries. However, association between onset
symptoms and age of onset or sex requires further investigations,
also prospective cohort study with patient registry is expected for
comprehensive survey of outcome and prognosis of MSA patients.

(BEEE)
1997-2003 Sapporo Medical University
(Medical Doctor)

2003- Department of Neurology, Hokkaido University Hospital

2008-2009 Kyoto University School of Public Health: Master of Clinical Research
(MPH)

2009-2012 Hokkaido University Graduate School of Medicine
(Ph.D)

2013- Pharmaceuticals and Medical Devices Agency
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HT-09-2
Premotor and preautonomic MSA

'Department of Neurology, Nagoya University P

Graduate School of Medicine, Nagoya

University, Brain and Mind Research Center, °Institute for
Medical Science of Aging, Aichi Medical University
OHirohisa Watanabe!?, Yuichi Riku!, Mizuki Ito!,
Kazuhiro Hara!, Mari Yoshida®, Gen Sobue'

Multiple system atrophy (MSA) is a sporadic progressive
neurodegenerative disorder clinically characterized by various
combinations of parkinsonian, cerebellar, autonomic, or
pyramidal signs and pathologically by cell loss, gliosis, and « -
synuclein-positive glial cytoplasmic inclusions in several brain
and spinal cord structures. Current diagnostic criteria for MSA
focused on the combination of motor and autonomic
manifestations. However, MSA patients often present with
isolated autonomic failure (premotor MSA) or motor symptom
(preautonomic MSA) during early disease course since the
median duration from onset to the concomitant appearance of
motor and autonomic symptoms is approximately 2 years.
Particulalry, some patients may die during this premotor MSA
phase. In MSA, several compounds have shown positive results
in animal studies, culture studies, and clinical trial. Furthermore,
recent development of genomic study and molecular techniques
have provided new insights to the pathogenesis of MSA. But
there is almost no drug for which the efficacy has been
confirmed in large clinical trials. Based on the results of studies
such as active immunization with A f vaccine for Alzheimer’s
disease and ligand-targeted therapies for spinal and bulbar
muscular atrophy, the duration of disease is a critical factor,
which has an unequivocal influence on the outcome of trial. The
effects of disease-modifying therapies are likely limited at
symptomatic stages, due to the progression of neuropathological
changes during presymptomatic periods. In view of developing a
target for novel neuroprotective therapies, earlier MSA cases
including preautonomic MSA or premotor MSA will be helpful
for future clinical trial. The most important differential diagnosis
of early MSA is Parkinson’s disease, progressive supranuclear
palsy, pure autonomic failure and other late onset cerebellar
ataxia. In this symposium, we discuss the possibility of early
diagnosis of premotor and preautonomic MSA.

(BEFE)

1993 Graduate from University of Mie (MD)

2002 Completed Nagoya University Graduate School of Medicine (PhD)

2009 Lecturer, Nagoya University Graduate School of Medicine

2013 Research Professor of Brain and Mind Research Center, Nagoya University

8:00~10:00 HBRIF(KREBEXA vt 4 EESEE) E|

HT-09-3
Difference in MSA phenotype
distribution across populations

Department of Neurology, Institute of
Community Medicine, Niigata University

OTetsutaro Ozawa

Multiple system atrophy (MSA) is a rare neurodegenerative disorder with
both clinical and pathological variants. MSA with predominant cerebellar
ataxia (MSA-C) and MSA with predominant parkinsonism (MSA-P) are
clinical variants, while olivopontocerebellar atrophy (OPCA) and
striatonigral degeneration (SND) are pathological variants. The reasons for
the different prominence of cerebellar ataxia and parkinsonian symptoms in
MSA remain to be determined. Questions are currently being raised as to
whether the relative prevalence of MSA-C and MSA-P patients differs
across populations, and whether there are particular factors that predispose
individuals to develop MSA-C or MSA-P.

Looking to answer the first question, a review of articles on the natural
history of MSA and epidemiological issues surrounding MSA in various
populations was performed. In studies from Asia and in non-Caucasian
patients from Latin American countries, the majority of MSA patients were
classified as MSA-C, whereas in studies from Europe and North America
MSA-P was predominant. Regarding the relative frequency of SND and
OPCA across populations, the unique comparative study performed in Japan
and the UK demonstrated that the proportion of OPCA cases was
significantly higher in the Japanese cohort than that in the British cohort. So,
the answer to the first question appears to be 'Yes. However, there are a
few isolated studies, such as studies from Spain and Germany, which present
contrasting results.

At present, the second question remains unanswered because the multiple
susceptibility factors for MSA have not been fully defined. However, it is
possible that some factors, such as the COQ2 gene variant, increase the
likelihood of developing MSA-C in Japanese patients.

In summary, these observations raise the hypothesis that different
populations have different combinations of susceptibility factors for MSA.
To test this hypothesis, further genetic and epidemiological studies for MSA
are required.

(R&HE)

1991: Graduation from Niigata University, School of Medicine.

1996-1997: Chief Resident, Department of Neurology, Niigata University Hospital.
1997-2001: PhD-course student, Niigata University Brain Research Institute.
2002-2003: Research Fellow, Department of Molecular Neuroscience, Institute of
Neurology, Queen Square, London. Specialist Clinical Fellow, National Hospital
for Neurology and Neurosurgery, Queen Square, London.

2004-2008 Research Associate, Niigata University Medical and Dental Hospital.
2008-2010: Editorial Board Member, Acta Neuropathologica (Springer).
2010-2012: Editorial Board Member, Movement Disorders (Wiley).

2009-2014: Lecturer, Niigata University Medical and Dental Hospital.

2015: Professor of Neurology, Uonuma Institute of Community Medicine, Niigata
University Medical and Dental Hospital.
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HT-09-4
Population genetics for determining
susceptibility factors in MSA

University College London, UK
ONicholas W. Wood

PURPOSE: Genetic approaches have provided very
significant insights into the pathogenesis of a host of neurological
conditions. MSA is rarely a familial condition and therefore
other genetic approaches are required to elucidate the role of
any genetic factors underpinning risk. The formalisation of
populated genetic approaches over the past decade has
permitted the design of robust and validated genetic discovery
experiments in neurodegenerative diseases. These approaches
have now been applied to the study of MSA.

METHODS: A combination of genome-wide association study
design and sequencing endeavours have been adopted to
investigate the role of genetic factors in MSA. Internationally
agreed standards in terms of quality control, statistical
threshold and replication have been applied.

RESULTS: To date no clear genetic factors have reached
genome-wide significance, although there are some potentially
interesting clues.

CONCLUSIONS: The possible explanations for this include:
(1) the absence of common genetic factors underlying MSA. This
appears unlikely given the progress made in virtually every
other neurological trait; (2) insufficient power, this is certainly a
possibility and may require international collaboration to
provide sufficient numbers; (3) the genetic risk factors of MSA
could actually be a combination of rare genetic factors rather
than common variation and in which case they would not be
very easily accessed using a GWAS case control study design
and will require in-depth sequencing.

(BBFE)

Nicholas Wood is Galton Professor of Genetics and Research
Director of the UCL Genetics Institute. He is currently a Consultant
Neurologist and Vice-Dean for Research in the UCL Faculty of Brain
Sciences. He is the UCLH BRC Neuroscience Programme Director.
He qualified in medicine from Birmingham University in 1986 and
undertook doctoral research at the University of Cambridge and was
awarded a PhD in 1994. He trained in clinical neurology in Cambridge
and the National Hospital for Neurology and Neurosurgery, Queen
Square, London. He was made a Senior Lecturer (UCL Institute of
Neurology) and Honorary Consultant Neurologist at the National
Hospital for Neurology and Neurosurgery in 1995. In 2004 he was made a
Fellow of the Academy of Medical Sciences and in 2012 a Fellow of the
American Neurological Association. His primary research interest is the
genetics of neurological disease with an emphasis on the genetics of
Parkinson’s disease and the ataxias. He has published over 350 peer-
reviewed articles and is on the board of several international
neuroscience journals.
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Chairs :
Masahisa Katsuno (Department of Neurology,
Nagoya University Granduate
Schoool of Medicine)

Hirofumi Maruyama (Department of Clinical
Neuroscience and
Therapeutics, Hiroshima
University)

Motor neuron disease (MND), especially amyotrophic
lateral sclerosis (ALS), is intractable and there is no
fundamental therapy, prevention or reliable biomarkers. ALS
is thought to be caused by both environmental and genetic
factors, and proteinaceous aggregates are a prominent
neuropathological feature. Because familial ALS and sporadic
ALS are clinically similar, they might share the same
pathogenic pathway. In fact, it is clearly shown that several
molecules including TDP-43 and OPTN are associated with
both familial and sporadic forms of ALS. However, the
phenotypic variability is also pointed, and some types are
strongly associated with frontotemporal lobar degeneration.
It is essential to elucidate the mechanism of MND to clarify
these problems.

In the past decade, several molecules associated with
MND were detected using genetic, molecular biologic and
pathologic methods. Numerous pathomechanistic evidences
were added by the research of these molecules, and animal
experimental models. For example, the studies using the
mutant SOD1 mice revealed the non-cell autonomous
degeneration in ALS, whereas researches on TDP-43 and
FUS shed light on the roles of both protein and RNA
metabolism in the motor neuron damage. Repeat-associated
non-ATG (RAN) translation, a novel type of protein synthesis,
also emerged from the studies on ¢9orf72.

Here, we focus on SOD1, TDP43, OPTN, FUS and ¢907f72
as key words for ALS. In this symposium, the leading
authorities will introduce their up-to date results.
Intriguingly, these molecules, at least partially, share
common pathological changes, suggesting the salient
pathway of the pathophysiology in ALS. We hope the
audience will enrich understanding and get a hint of their
research.

HT-10-1
Pathomechanisms and therapeutic
directions common to motor neuron

diseases a9

Department of Neuroscience and Pathobiology,
Research Institute of Environmental Medicine, Nagoya
University

(OKoji Yamanaka

Activation of glial cells has long been considered as secondary change
in response to neurodegeneration, however, the recent studies using
ALS mice revealed that glial cells actively contribute to
neurodegeneration. Dominant mutations in SODI gene are the frequent
causes for inherited ALS. By the use of mutant SOD1 mice, we and
others demonstrated that motor neurons and glial cells play distinct
roles in onset and progression of " non-cell autonomous’
neurodegeneration, respectively.

In this symposium, I will introduce our past achievements and recent
progress in the roles of individual spinal cell-types in motor neuron
diseases from the view of common mechanisms in sporadic and
inherited ALS. Microarray analysis using our cell-type specific
transcriptome identified significant number of genes and pathways
enriched in glial cells of mutant SOD1 mice and sporadic ALS patients in
common. As one of the misregulated genes in ALS astrocytes, we found
that elevated levels of transforming growth factor-f 1 (TGF-£ 1) in
astrocytes showed detrimental role in ALS mouse models through
interfering with the neuroprotective functions of microglia and T cells.
On the other hand, proteotoxicity in the motor neurons is one of the
common mechanisms in ALS. We demonstrated that enhancing the
activities of molecular chaperone and protein degradation machinery
protects motor neurons from mutant SOD1-mediated toxicities through
activating Sirtiuin 1, a longevity-related gene, or transducing Cystatin
C, a component of Bunina bodies in ALS. These efforts will contribute to
understand the pathomechanisms and develop therapies for sporadic
and inherited ALS.

(B&FE)

Koji Yamanaka received a degree in Medicine (M.D.) in 1992 and his Ph.D. in
2000 from Kyoto University, Japan. He undertook the postdoctoral position at
University of California, San Diego, to conduct research in the pathogenic
mechanism of motor neuron disease, amyotrophic lateral sclerosis (ALS). He
took up his principal investigator position as Unit Leader at RIKEN Brain
Science Institute, Japan, in 2006 for developing an ALS research team, and was
promoted to Laboratory Head in 2009. In 2013, he was appointed as Professor of
Research Institute of Environmental Medicine, Nagoya University. Yamanaka
studies the role of glial cells in neurodegenerative diseases, and also
investigates the roles of RNA and protein quality control in neurodegeneration.
He is a recipient of Carrier Developmental Grant from Muscular Dystrophy
Association, USA (2004) and Year 2013 Award of Japanese Neurological
Society, and other awards.
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HT-10-2
The molecular profiling of pathogenic
TDP-43 for the antibody therapy

Department of Neurology, Kyoto University
Graduate School of Medicine

(OMakoto Urushitani

Emerging evidence suggests the central roles of protein
misfolding in the pathogenesis of amyotrophic lateral sclerosis
(ALS). In particular, TAR DNA-binding protein 43kDa (TDP-43)
reportedly mediates various cascades, leading to motor neuron
degeneration in ALS. In TDP-43 proteinopathy, several
pathological and biochemical hallmarks have been identified,
including  aberrant  mislocalization,  ubiquitinated  or
phosphorylated inclusion formation in nucleus and cytosol, and
fragmentation. However, these seem end- or by-products in the
proteinopathy pathway, and there are missing links, how full-
length TDP-43 is misfolded and transformed to pathogenic
forms. Our approaches include protein structural medicine
attempting to uncover regional dynamics or key domain, which
can be targeted for therapeutic or diagnostic molecular
targeting. In this talk, we present our strategies, which have
successfully revealed pathogenic domains or epitopes for
misfolded TDP-43, ns proposed a new inclusion model through
the aberrant assembly between RNA recognition motif 1
(RRM1). We also succeeded in generating monoclonal antibody,
which recognizing mislocalized and aggregated forms of TDP-
43, the epitope of which contain Glu246/Asp247, potential
physiological dimer interface of RRM2. Interestingly, these
residues are recognized by a ubiquitin ligase complex, which
may serve to degrade fragmented forms of TDP-43. Our current
progress on the intrabody therapy to eliminate only pathogenic
forms of ALS-relevant proteins will also be presented.

(HEHE)
1985-1991  Student, Faculty of Medicine, Kyoto University
1991-1992  Resident, Dept. of Neurology, Kyoto University Hospital
1992-1996  Staff Doctor, Dept. of Neurology, Sumitomo Hospital
1996-2000 PhD Student. Department of Neurology,

Kyoto University Graduate School of Medicine
2000-2003  Staff Scientist (Postdoctoral fellow). Brain Science Institute, RIKEN
2003-2006  Postdoctoral fellow of Laval University. c.o. Jean-Pierre Julien
2006-2009  Assistant Professor, Shiga-University of Medical Science (SUMS)
2009-2013  Associate Professor and Principal Investigator, SUMS

2013-present Associate Professor and Laboratory Head, Department of Neurology,
Kyoto University Graduate School of Medicine

Awards:
Fellowship of Canadian Institute of Health and Research (CIHR) (2005-2006)
Brain Star Award (2006); Canadian Institute of Health Science

Research interests
1. Structural analysis of Pathogenic protein of ALS
2. Development of antibody-mediated molecular targeting therapy for ALS-causal protein

8:00~10:00 HBIRGHE(KEXA vt 2B X1 FK—JLA)

HT-10-3
Optineurin in amyotrophic lateral
sclerosis

Department of Epidemiology RIRBM Hiroshima
Univeristy

(OHideshi Kawakami

Amyotrophic lateral sclerosis (ALS) is a devastating
disease, and over 10 % of the cases are familial. To clarify the
mechanism of disease development and search for
therapeutic drugs, it is important to identify causative genes.
We identified optineurin (OPTN) as a causative gene for
amyotrophic lateral sclerosis. We found three types of
mutations in OPTN: a homozygous deletion of exon 5, a
homozygous Q398X nonsense mutation and a heterozygous
E478G missense mutation within its ubiquitin-binding
domain. OPTN was previously identified as a gene for an
open-angle glaucoma, and also later as Paget’'s disease of
Bone. Optineurin negatively regulates the tumor necrosis
factor-a -induced activation of nuclear factor kappa B
signaling and nonsense and missense mutations abolished
this inhibitory function. Optineurin protein with the missense
mutation showed a cytoplasmic distribution different from
that of the wild type protein.There are no obvious clinical
symptoms specific to the optineurin mutations. However,
severe brain atrophy was detected in patients with
homozygous deletion. Neuropathologically, both patients
with an E478G mutation and with a nonsense mutation
showed transactive response DNA-binding protein of 43kDa
(TDP43)-positive neuronal intracytoplasmic inclusions in the
spinal motor neurons. Furthermore, Golgi fragmentation was
identified in these patients’ anterior horn cells. In addition,
optineurin is colocalized with fused in sarcoma (FUS) in the
basophilic inclusions of amyotrophic lateral sclerosis patients
with FUS mutations and of basophilic inclusion body disease
patients as well. These findings strongly suggest that
optineurin is involved in the pathogenesis of amyotrophic
lateral sclerosis.

(BEFE)

1984 Graduated from Hiroshima University Faculty of Medicine

1984 Kyoto University Graduate School of Medicine

1989 Residency in Utano National Hospital

1993 Faculty member in School of Medicine Hiroshima University
2003 Associate Professor in Department of Neurology, Hiroshima
University Hospital

2005 Professor in Department of Epidemiology, Research Institute for
Radiation Biology & Medicine, Hiroshima University
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Quality loss of FUS is involved in the -
pathogenesis of ALS/FTLD 1

p=

Department of Neurology, Nagoya University
Graduate School of Medicine

(OShinsuke Ishigaki, Gen Sobue

FUS is genetically and clinicopathologically linked to amyotrophic
sclerosis (ALS) and frontotemporal lobar degeneration (FTLD). We found
that FUS made a high-molecular weight complex in the nucleus of neurons
which was uncompleted in the ALS-associated mutations. Splicing factor,
proline- and glutamine-rich (SFPQ) was identified as a component of the
high-molecular complex of FUS, and the interaction was deteriorated by
disease-associated mutations in FUS. Pathological specimen analysis showed
that there was a decrease of intranuclear co-localization of FUS and SFPQ in
neurons at motor cortex and hippocampus of both familial and sporadic
ALS/FTLD cases. Interestingly, both FUS and SFPQ regulate alternative
splicing of Mapt gene at exonl( which generates two pathogenic isoforms of
neural microtubule-associated protein tau (Tau) protein, three-repeat Tau
(RD3) and four-repeat Tau (RD4). Silencing of FUS or SFPQ resulted in the
increased ratio of RD4/RD3 in neurons. Wild-type FUS could reverse the
alteration of Tau isoforms caused by FUS-silencing but disease-associated
mutants could not. The ratio of RD4/RD3 was increased in the frontal cortex
of ALS/FTLD cases which was accompanied with the decreased interaction
between FUS and SFPQ. Morphological abnormality of neurite length was
observed in FUS-silenced neurons, which was rescued by overexpression of
wild-type FUS but not by disease-associated mutants. This aberrant
morphology was also recovered by suppression of RD4. Next, we generated
hippocampus  specific FUSknockdown and SFPQ-knockdown mice by
injecting AAV expressing shRNA. These mice exhibited similar abnormal
behaviors including aberrant anxiety, disinhibition, and hyper activity which
mimicked FTLD-like behavioral impairments. The aberrant behaviors were
rescued by co-silencing of RD4 in hippocampus. Thus, our findings suggest a
pathophysiological link between FUS and Tau via SFPQ in ALS/FTLD
through the regulation of RD4/RD3 isoforms.

(HEHE)
EDUCATION
2002 Ph.D. (Doctor of Medical Science) in Neurology
Department of Neurology Nagoya University Graduate School of Medicine
1996 M.D., Nagoya University School of Medicine, Japan

CARRIER HISTORY

Apr 2010 to present Designated Assistant Professor, Department of Neurology,

Nagoya University Graduate School of Medicine

Sep 2005 to Mar 2010  Postdoctoral fellow, Program in Gene Function and
Expression University of Massachusetts Medical School
(Urano Lab.)

Apr 2004 to Aug 2005 Medical stuff, Department of Neurology, Nagoya University
School of Medicine

Sep 2002 to Mar 2004  Research resident, Japan Foundation for Aging and Health,
Psychiatric and Neurological Diseases and Mental Health
(Tokyo Metropolitan Institute of Medical Science Department
of Molecular Oncology)

Apr 2002 to Aug 2002  Research fellow, Department of Neurology, Nagoya University
Graduate School of Medicine

Apr 1996- Mar 1998 Resident, Tokyo Metropolitan Komagome Hospital

Evidence of a link between TDP-43 and
dipeptide repeat protein in c9FTD/ALS

! Department of Neurology, Keio University

School of Medicine, ?Deparment of Anatomy, Keio University
School of Medicine

OMai Yamakawa'?, Daisuke Ito!, Takao Honda?,
Ken-ichiro Kubo?, Mariko Noda?,

Kazunori Nakajima®, Norihiro Suzuki®

Objectives: The expansion of the GGGGCC repeat in the
C9orf72 gene is the most common cause of both
frontotemporal dementia (FTD) and amyotrophic lateral
sclerosis (ALS) (c9FTD/ALS). Recently, it was reported that
an unconventional mechanism of repeat-associated non-ATG
translation arises from C9o07f72 expansion. Translated
products of sense and anti-sense transcripts from the
expanded C9orf72 repeat, ie., the dipeptide repeat protein
(DRP) of glycine-alanine (poly-GA), -proline (poly-GP), -
arginine (poly-GR), proline-arginine (poly-PR), and -alanine
(poly-PA) are deposited in the brains of c9FTD/ALS.
However, the pathological significance of DRP remains
unknown. Methods: We generated synthetic cDNAs
encoding 100 repeats of DRP avoiding GGGGCC repeats and
evaluated the effects of DRP without RNA toxicity iz vitro
and iz vivo. Results: The poly-GA protein formed highly
aggregated ubiquitin/p62-positive inclusion bodies in
neuronal cells. In contrast, the highly basic proteins poly-GR
and PR formed unique ubiquitin/p62-negative cytoplasmic
inclusions, which recruit TDP-43. The evaluation of
cytotoxicity revealed that overexpressed poly-GA, GP, and
GR impair the ubiquitin-proteasome system (UPS), resulting
in an increase of TDP-43 levels, and enhanced the sensitivity
to a proteasome inhibitor. Conclusion: The present data
indicate that DRPs are cytotoxic, possibly via UPS
dysfunction and directly lead TDP-43 proteinopathy in
cOFTD/ALS.

(R&FE)

6th year at Keio University School of Medicine
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Yoshikazu Ugawa (Department of Neurology, School
of Medicine, Fukushima Medical
University)

Ryusuke Kakigi (Department of Integrative
Physiology, National Institute for
Physiological Sciences)

In this hot topics, we select five brand new issues in
transcranial magnetic stimulation (TMS) research field; one
single pulse stimulation method and four repetitive TMS
(rTMS) methods.

Dr. Vucic and others studied more than 300 patients
suspected to have ALS from three hospitals for
neuromuscular disorders by threshold tracking TMS
method. They showed this method is able to detect the
corticospinal tracts dysfunction even in early stage ALS
patients and conclude that this method is useful to
differentiate early stage ALS patients from non-ALS
patients.

Dr. Siato and others show that rTMS over the motor
cortex (M1) significantly relieves the neuropathic pain
transiently without any side effects. The also report the foot
pain relief by rTMS of leg motor cortex using a deep rTMS
machine. They conclude that rTMS of M1 must be useful for
neuropathic pain treatment.

The other three speakers give a talk about some aspects of
quaripulse stimulation (QPS) originally reported by Hamada
et al

Dr. Ugawa introduces the basic issues about QPS. After
brief description of QPS, he will show the enhancement of
bidirectional plasticity (LTP/LTD) by L-DOPA intake in
normal subjects and also influences on the plasticity by some
other anti-PD drugs. He also describes the abnormality of
plasticity in PD patients. Smaller inter-individual variability
of QPS supports the robustness of QPS.

Dr. Hanajima and others studied the age effect on the
variability of QPS, and showed the higher variability in older
subjects as compared with younger ones. The plasticity of
brain, flexibility of brain, decrease in older subjects.

Dr. Konishi and others studied QPS effects on stop-signal
task performances and also fMRI activities. QPS affected
their performances and fMRI activities bidirectionally in
consistent with already known results of QPS. Based on
these results of two techniques, they suggest that the stop-
signal task performance would be done through indirect
pathways in basal ganglia.

HT-11-1
rTMS treatment for neuropathic pain

)

-

g -
! Department of Neuromodulation and Neurosurgery, ‘ - .
Osaka University Graduate School of Medicine,
?Department of Neurosurgery, Osaka University Graduate
School of Medicine
OYouichi Saitoh'?, Koichi Hosomi'?,
Takeshi Shimizu®

There is little evidence for multisession repetitive transcranial magnetic stimulation (rTMS) on pain relief in
patients with neuropathic pain (NP, although single-session rTMS was suggested to provide transient pain
relief in NP patients. We aimed to assess the efficacy and safety of ten daily rTMSin NP patients. We conducted
a randomized, double-blind, sham-controlled, crossover study at seven centers. Seventy NP patients were
randomly assigned to two groups. A series of ten daily 5Hz'TMS (500 pulses/session) of primary motor cortex
(M1) or sham stimulation was applied to each patient with a follow-up of 17 days. The primary outcome was
short-term pain relief assessed using a visual analogue scale (VAS). The secondary outcomes were short-term
change in the short-form of the McGill pain questionnaire (SF-MPQ), cumulative changes in the following scores
(VAS, SE-MPQ the patient global impression of change scale (PGIC), and the Beck depression inventory (BDI))
and the incidence of adverse events. Analysis was by intention-to-treat. This trial s registered with the UMIN
Clinical Trials Registry. Sixty-four NP patients were included in the intention-to-treat analysis. The real rTMS,
compared with the sham, showed significant short-term improvements in VAS and SF-MPQ scores without a
carry-over effect. PGIC scores were significantly better in real rTMS compared with sham during the period
with daily rTMS. There were no significant cumulative improvements in VAS, SF-MPQ, and BDL No serious
adverse events were observed. Our findings demonstrate that daily high-frequency rTMS of ML is tolerable
and transiently provides modest pain relief in NP patients.

In addition, we would Lke to introduce our experience of deep rTMS system for foot neuropathic pain.

(BEFE)
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HT-11-2
A new protocol for plasticity induction in
human brain

Department of Neurology, School of Medicine,
Fukushima Medical University
OYoshikazu Ugawa

The neuroplasticity supports our nervous system to make flexible modulations in response to
environmental or other conditions. I introduce a newly developed quadripulse stimulation (QPS) for
plasticity induction in human brain.

What's QPS?

(One stimulation burst consisting of four monophasic pulses is given every five seconds for 30 minutes.
It finally gives 360 bursts (1440 pulses) in one session. After QPS the stimulated cortical area
excitability is bidirectionally modulated depending on the interval of magnetic pulses. Short interval
QPS potentiates the target area and longer interval QPS depresses it. QPS at interval of bms (QPS5)
induces LTP and QPS50 LTD most effectively in the human primary motor cortex (M1).
Dopamine/Dopamine agonists/zonisamide and plasticity

Dopamine enhances both LTP and LTD. To study the relation between dopamine and QPS, we
compared LTP/LTD effect between baseline condition and the condition after L-Dopa intake in
normal volunteers. Dopamine enhanced both LTP of QPS5 and LTD of QPS50. In contrast, dopamine
agonists had no significant influence. D1 is requisite for LTP enhancement, both D1 and D2 are
required for LTD enhancement, and agonist has D2 effect. These may explain the lack of influence by
agonist. Zonisamide has similar modulation influence on LTP by QPS.

Neuroplasticity in PD

In PD patients, QPS induced neither LTP nor LTD like, which were normalized by L-DOPA.
Variability of QPS

Interindividual variability is one topic and no data have been reported on QPS. In QPS5, the
responder rate was 85% and non-responder rate was 15% based on the criteria of a previous paper.
Normal range of MEP size ratio after sham stimulation was 0.77-1.17. Based on these values, 85% was
expected responder, 9% non-responder and 6% opposite responder. In QPS30, 90% was responder
and 10% non-responder. Follosing new criteria, 67% was expected responder, 30% non-responder and
3% opposite responder. These results support the robustness of QPS effects.

(BEFE)
PROFESSIONAL EXPERIENCE
1978-2007: Department of Neurology, the University of Tokyo
(July, 1987 - December, 1989 under Professor Marsden at the Institute of
Neurology, Queen Square, London)
May, 2007- present: Professor and Chairman, Department of Neurology,
School of Medicine, Fukushima Medical University
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HT-11-3
Diagnostic utility of threshold-tracking
TMS in ALS

- .

Westmead Hospital, University of Sydney,
Australia

(OSteve Vucic

The diagnosis of amyotrophic lateral sclerosis (ALS) remains problematic, with
significant diagnostic delays. The present study assessed the diagnostic utility of a
novel threshold tracking transcranial magnetic stimulation (TMS) technique in ALS.
Methods

A prospective study was undertaken on patients referred to three neuromuscular
centres in Sydney, Australia between January 1 2010 and March 1 2014. The study was
performed in accordance with the STARD criteria. Inclusion criteria included: (1)
Definite, probable, or possible ALS as defined by the Awaji criteria; (i) Pure motor
disorder with clinical features of upper and lower motor dysfunction in at least one
body region progressing over a 6 month follow-up period; (iii) Neuromuscular disorder
mimicking ALS (non-ALS). All subjects underwent threshold tracking TMS at
recruitment, with the reference standard being the Awaji criteria. The primary
outcome measure was the sensitivity and specificity of TMS in differentiating ALS
from non-ALS.

Findings

In total, 333 patients were studied and 281 patients satisfied the inclusion criteria. 209
patients were eventually diagnosed with ALS and 68 with NALS. The threshold
tracking TMS technique reliably differentiated ALS from NALS with sensitivity of
7308% (95% CI. 6651-7898%) and specificity of 80.88% (69.53-89.40%) at an early
stage In the disease process with mean disease duration at time of testing being 16.7
1.1 months.

Interpretation

The threshold tracking TMS technique reliably distinguishes ALS from non-ALS,
and could represent a useful diagnostic investigation when combined with the Awaji
criteria to prove upper motor neuron dysfunction at early stages of ALS.

Funding

This study was supported by research grant from the Motor Neuron Disease
Research Institute of Australia and the National Health and Medical Research Council
of Australia

(REFE)

Steve Vucic is a Professor in the Faculty of Medicine, University of Sydney, Director of
Neurophysiology and Consultant Neurologist at Westmead Hospital in Sydney. After
completing his clinical training in Neurology, he undertook further training in clinical and
research neurophysiology at the Massachusetts General Hospital, Harvard Medical
School Boston. Upon his return to Australia, he undertook a PhD thesis titled
“Pathophysiology of amyotrophic lateral sclerosis™.  A/Prof Vucic has received a number
of research awards including the ANZAN Young Investigator Prize in 2007, the J.G Golseth
Young Investigator Prize of the American Academy of Neuromuscular and
Electrodiagnostic Medicine in 2007, The University of Sydney Medal for excellence in
Medical Research in 2008 and most recently the M.A.B Brazier Young Investigator Award
in Clinical Neurophysiology in 2010. More recently he has been awarded the Sir Zelman
Cowen Medical Fund Prize for discoveries in ALS. In 2007 Prof Vucic was appointed as
staff-specialist in neurology at Westmead Hospital where he has established a dedicated
neurophysiology fellowship and research programme. His major area of research interest
is in the field of neurophysiology, neurodegenerative diseases, and neuroimmunology in
particular assessment of cortical function in amyotrophic lateral sclerosis and multiple
sclerosis.
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Neuroimaging study of quadripulse
stimulation (QPS)

Department of Physiology, Juntendo University
School of Medicine
(OSeiki Konishi

The quadripulse stimulation (QPS) is reported to attain
long-lasting effects on cortical excitability for about 30 min to
2 h after the stimulation, which is much longer than that
induced by conventional rTMS (ca. 15 min), and is capable of
inducing excitatory (inter-pulse interval: 5 ms) or inhibitory
(inter-pulse interval: 50 ms) effects. The author and
colleagues, under supervision by Prof Ugawa's research
group, have combined the QPS with functional MRI to
examine its behavioral effects, as well as its effects on
neuroimaging parameters such as the brain activity during
performance of cognitive tasks and the resting-state
functional connectivity (RSFC). Excitatory QPS applied to the
stop-signal task induced heightened behavioral performance
and brain activity, whereas inhibitory QPS induced lowered
behavioral performance and brain activity. In the same QPS
conditions, excitatory QPS induced increased RSFC and
inhibitory QPS induced decreased RSFC. However, in
another QPS condition, effects of QPS on RSFC showed a
reversed pattern. Functional significance of the results,
together with the results from other recent studies using
rTMS, will be discussed.

(BEFE)

1989-1995 The University of Tokyo School of Medicine (MD: 1995)

1995-1999 Department of Physiology, The University of Tokyo School of
Medicine (PhD: 1999) (Supervised by Prof. Yasushi Miyashita)
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2006-2013 Associate Professor, Department of Physiology, The University of
Tokyo School of Medicine

2013-Present Professor, Department of Physiology, Juntendo University

School of Medicine

Age dependency of the LTP like effect
by quadri-pulse stimulation (QPS) over
M1

! Department of Neurology, Kitasato University

school of Medicine, “Department of Neurology, The University
of Tokyo, Tokyo, ® Department of Neurology, Fukushima
Medical University, Fukushima

ORitsuko Hanajima!, Nobuyuki Tanaka?,

Ryosuke Tsutsumi', Hiroyuki Enomoto®,
Kouichiro Nakamua®, Mitsunari Abe>,

Shunsuke Kobayashi®, Masashi Hamada?,
Takahiro Shimizu?, Yasuo Terao?,

Yochikazu Ugawa®

Introduction: The neuro-plasticity is able to be induced in by non-nvasive hrain stimulation (NIBS)
such as repetitive transcranial magnetic stimulation (‘TMS) in the human brain. The inter-individual
variability (IIV) of those effects is one of topics in this field because almost half participants do not
show expected plasticity after some NBS methods; theta burst stimulation (TBS) and paired
associative stimulation (PAS) (‘non-responder’). In this paper, we studied the age dependency of LTP
like effect by QPS which may partly explain its IIV.

Methods: The subjects were 92 healthy volunteers (Gropl: 16 participants around 35 years of age,
(Group2: 23 round 45yrs and Group: 53 around 65yrs). We gave repeated bursts of four monophasic
TMS pulses separated by inter-pulse intervals of 5ms every bsec for J0minutes (QPS-5). We measured
10 MEPs before and at 6 time points after QPS up to 30minuts. We evaluated all the subjects as a
responder or non-responder following a previous paper's criteria. "Non-responder” was defined as the
ones whose average MEP ratio (5-30 minutes) was equal or less than 1. We also compared the degree
of MEP enhancement between the above three groups.

Results: Among all participants, the rate of responders was 63% (non-responders 32%), which was
greater than previously reported values of other plasticity induction methods. The rate of responders
was 88% (non-responder 12%) for Group 1, 74% (non-responder 26%) for group 2 and 58% (non-
responder 42%) for group 3, The average size ratio (5-30 minutes) was 154, 1.74and 1.25 for group 1,2,
3, respectively. The older the subjects were, the smaller was the size ratio.

Conclusion: The age of the subject considerably affected the LTP like effect induced by QPS. QPSH
induces the LTP like effect more constantly than other NIBS methods.

(R&HE)
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HT-12-1
Glia-mediated ischemic tolerance

nterdisciplinary Graduate School of Medicine,
University of Yamanashi, CREST, JST
OSchuichi Koizumi'*

Preconditioning (PC) using a preceding sublethal ischemic
insult is an attractive strategy for protecting neurons by
inducing ischemic tolerance in the brain. Although the
underlying molecular mechanisms have been extensively
studied, almost all studies have focused on neurons. Here,
using a middle cerebral artery occlusion model in mice, we
show that astrocytes play an essential role in the induction of
brain ischemic tolerance. PC caused activation of glial cells
without producing any noticeable brain damage. The
spatiotemporal pattern of astrocytic, but not microglial,
activation correlated well with that of ischemic tolerance.
Interestingly, such activation in astrocytes lasted at least 8
weeks. Importantly, inhibiting astrocytes with fluorocitrate
abolished the induction of ischemic tolerance. To investigate
the underlying mechanisms, we focused on the P2X7
receptor as a key molecule in astrocyte-mediated ischemic
tolerance. P2X7 receptors were dramatically upregulated in
activated astrocytes. PC-induced ischemic tolerance was
abolished in P2X7 receptor knockout mice. Moreover, our
results suggest that hypoxia inducible factor-1 a, a well-
known mediator of ischemic tolerance, is involved in P2X7
receptor-mediated ischemic tolerance. Unlike previous
reports focusing on neuron-based mechanisms, our results
show that astrocytes play indispensable roles in inducing
ischemic tolerance, and that upregulation of P2X7 receptors
in astrocytes is essential.

(R&FE)

Professor, Dept Neuropharmacol, Interdisciplinary Grad Sch Med, Univ Yamanashi
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Lab Chief, NIHS, Tokyo (2000-2006)

Posdoc, Univ Cambridge, Cambridge, UK. (1996-1999)

Posdoc, Human Health Science Foundation (1992-1995)

Ph.D., Kyushu Univ, Fukuoka, 1992 (Neuropharmacology)

B.S., Kyushu Univ, Fukuoka, 1987 (Pharmacology)

Representative publication

1. Hirayama, Y. et al.(2015) Astrocyte-mediated ischemic tolerance. J Neurosci. 35,
3794-3805.

2. Imura, Y. et al. (2013) Microglia release ATP by exocytosis. Glia, 61, 1320-1330.

3. Shinozaki, Y. et al. (2009) Direct observation of ATP-induced conformational
changes in single P2X,4 receptors. PLoS Biology, 7, 103.

4. Koizumi, S. et al. (2007) UDP acting at P2Yg receptors is a novel mediator of
microglial phagocytosis. Nature, 446, 1091-1095.

5. Koizumi S. et al. (2003) Dynamic inhibition of excitatory synaptic transmission by
astrocyte-derived ATP in hippocampal cultures. PNAS, 100, 11023-11028.
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2009 Japan Academy Medal
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2003 First Prize for Young Researchers of Japanese Society for Neurochemistry.
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HT-12-2
Microglia in Neurological Disorders

Department of Neuroimmunology, Nagoya ‘ ‘
University
OAKkio Suzumura

Microglia may be involved in a variety of neurological
disorders. In neuroimmunological disorders, such as multiple
sclerosis (MS), microglia play a critical role in the development of
the disease, either as antigen presenting cells or effector
inflammatory cells. Recent evidences suggested that microglia
also play a pivotal role on the development of neurodegenerative
disorders, such as Alzheimer disease, Parkinson disease,
amyotrophic lateral sclerosis (ALS) and so on. In addition,
microglia may also play roles in the development of ischemic,
epileptic disorders, and neuropathic pain. There, microglia are
key cells to regulate neuroinflammation. We have shown that
there are various types of mutual signals between neurons and
microglia. Thus, to investigate the neuron-microglia interaction
is very important not only for the understanding of
pathophysiology of neurological disorders, but also for the
development of novel therapeutic strategies. In this symposium,
I would like to introduce possible microglia-mediated
mechanisms in various neurological disorders and potential
therapeutic strategies against it.

(W& FE)

Akio Suzumura, MD, PhD, graduated from Gifu University, School of
Medicine in 1975. After getting PhD degree at Department Neurology,
Nagoya University, School of Medicine in 1983, he had worked for
Department of Neurology, University of Pennsylvania as a post-doctoral
fellow until 1987. There, he established the methods for isolation of
oligodendrocytes and microglia and had studied immunological
functions of glial cells. He became an assistant professor in Department
of Neurology, Fujita Health University in 1987, and an associate
professor in Department of Neurology, Nara Medical University in 1995.
He became Professor and Chairman in Department of
Neuroimmunology, Research Institute of Environmental Medicine,
Nagoya University in 2001, and currently a vise president of the Institute.
He had been a president of Japanese Society of Neuroimmunolgy (2008-
2012). He is currently an Editor-in-Chief of Clinical and Experimental
Neuroimmunology, an Academic Editor of PLoS ONE. His current
interest is neuron-glia interactions in both physiological and
pathological conditions.

800~10:00 F12=35 (R TIVAMETE 48 KEA)

HT-12-3
Role of astrocyte in myelin formation =3

and maintenance ,@

A\ .

! Division of Neurobiology and Bioinformatics,

National Institute for Physiological Sciences (NIPS), 2
Department of Neuropsychiatry, School of Medicine, Keio
University

OKazuhiro Tkenaka!, Shouta Sugio!,

Kenji F Tanaka®

Astrocyte had been considered to be a supporting cell for neuronal
and brain functions. However recent studies unveiled active role of
astrocyte in the brain function, such as to modulate synaptic
transmission and blood flow, while little is known about its role in white
matter development and/or maintenance. There are some inherited
leukoencephalopathies that implicated astrocyte dysfunction in human:
Alexander disease (AlexD), megalencephalic leukoencephalopathy with
subcortical cysts (MLC). AlexD and MLC are caused by mutaions in the
glial fibrillary acidic protein (GFAP) and the Mlcl gene, respectively.
Both genes are exclusively expressed by astrocytes, and mutations in
these genes result in leukoencephalopaty that is sometimes associated
with myelin abnormality. Therefore, astrocytes could be involved in the
white matter development. To investigate relationship between
astrocytes and myelin, we generated transgenic mice that are targeted
to GFAP and MLCI1 genes. AlexD model mouse that expresses mutant
GFAP gene in astrocytes displayed GFAP aggregates called
Rosenthal fiber (Rf), a pathological hallmark of AlexD. Rf was closely
distributed to regions corresponding to the endogenous GFAP
expression. However, neither leukoencephalopathy nor myelin
abnormality were observed in the AlexD model mouse. Next, we
generated Mlcl overexpressing mouse by using tet-off system enabling
us to induce additional Mlcl expression in an astrocyte-specific manner.
Mlcl overexpressing mouse displayed early-onset leukoencephalopathy
that appeared postnatal first week and persisted to the adult stage
without progressive lethality. Electron microscopic study indicated that
both myelin splitting and swollen shape-astrocyte were present in the
white matter legion, and astrocyte swelling was closely correlated to
the Mlcl overexpression. Our data suggested that Mlcl overexpressing
mouse is a useful model to examine the relationship between astrocytes
and myelin formation/maintenace.

(BEEE)
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HT-12-4
Regulation of myelination in brain Q

of Pharmacy, Tokyo University of Pharmacy
and Life Sciences

(OHiroko Baba

Myelin is a multilayered membrane structure that is
required for saltatory conduction of nerve impulses. Myelin
also has other functions, including formation and
maintenance of axonal domains, regulation of axonal
transport, and supply of metabolites and neurotrophic
factors. This membrane is formed by oligodendrocyte in the
CNS and Schwann cells in the PNS. During development,
oligodendrocyte precursor cells (OPCs) are produced in the
restricted regions of the CNS and migrate along axons to the
places where they proliferate and differentiate into mature
oligodendrocytes to form myelin. In culture system, OPCs
can be differentiated into mature oligodendrocytes and form
myelin-like membrane sheets without axonal influence,
suggesting that they can intrinsically promote their
differentiation. In contrast, exogenous signals from axons and
astrocytes control myelination 7 vivo. Activated microglia
appears in white matter at the same developmental stage.
Recently, we found that mice lacking the gene that is highly
expressed in activated microglia showed delay of myelination
in the CNS, suggesting that microglia also has a role in
myelination. In this symposium, cell-autonomous and
extrinsic controls of myelination and possible role in
remyelination are discussed.

(BEFE)

Graduated from Yamagata University, School of Medicine; Junior
Resident of Internal Medicine at Yamagata University; Resident, Staff
Neurologist in Niigata University (obtained the Board of Neurology from
Japanese Society of Neurology); Research Fellow at NIH (1990-1994, Dr.
RH Quarles), USA; Research Fellow of the National MS Society at
UCLA (1990-1994, Dr. WB Macklin), USA; Research Associate at
National Institute for Physiological Sciences, Japan (1994-1998);
Assistant Professor, Associate Professor at Nagoya City University
(1998-2000); Present status (2001-). Research Field: Myelin Biology and
Demyelinating Diseases.
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Sciences, Kyushu University)

Masaaki Niino (Department of Clinical Research,
Hokkaido Medical Center)

Neuromyelitis optica (NMO) is an inflammatory disorder of
the central nervous system characterized by severe,
immune-mediated demyelination and axonal damage that
predominantly targets the optic nerves and spinal cord.
There is a possibility that neuromyelitis optica spectrum
disorders (NMOsd) include heterogeneous diseases, and
some patients differentially diagnosed with NMOsd are
positive for the myelin oligodendrocyte glycoprotein (MOG)
antibody. The clinical features of patients who are MOG
antibody-positive are distinct. The use of NMO-
immunoglobulin G (IgG)/Aquaporin-4 (AQP4) antibody, an
NMO-specific autoantibody, was first reported in 2004;
thereafter, the role of this antibody in the pathogenesis of
NMO has been investigated in detail. However, it has been
reported that 10%-40% of patients with a clinical diagnosis
of NMO are seronegative for the AQP4 antibody. The cause
of NMO is unknown; however, recent advances in clinical and
basic science studies on NMOsd have been remarkable. In
particular, extensive immunopathological studies in NMOsd
have recently revealed new findings. With respect to
advances in clinical aspects, the International Panel of NMO
Diagnosis (IPND) has initiated deliberations to revise the
diagnostic criteria for NMOsd, and these criteria are
expected to be published this year. Novel therapeutic
approaches for NMOsd are also being investigated, and
several clinical trials are ongoing. In this session, four
distinguished speakers will summarize the recent clinical
and basic science advances in NMOsd and discuss
unresolved issues associated with this condition.

13:30~15:30 FARZ(RE A v+ 3B 301)

HT-13-1
International Consensus Diagnostic
Criteria of NMO Spectrum Disorder

' Mayo Clinic, Rochester MN, USA, *Guthy
Jackson Charitable Foundation

OBrian G. Weinshenker?,

International Panel of NMO Diagnosis®

The International Panel of NMO Diagnosis (IPND), sponsored by the
Guthy Jackson Charitable Foundation, convened over two years ending
Nov, 2013 to revise the diagnostic criteria for neuromyelitis optica.
Revisions were necessary considering the growing importance of
serology in diagnosis of neuromyelitis optica, which permits diagnosis
after the first symptom in seropositive individuals; recognition of an
extended spectrum of clinical presentations including limited forms of
neuromyelitis optica (e.g. recurrent transverse myelitis) and
neuromyelitis optica syndromes affecting or even presenting in the
brain. The key recommendations of the committee include:

1. Adopt the term neuromyelitis optica spectrum disorder as an
umbrella term for neuromyelitis optica and other syndromes that may
be associated with neuromyelitis optica

2. Stratify the diagnosis based on serostatus for aquaporin-4
autoantibodies, requiring more rigorous evidence for dissemination in
space and additional MRI requirements for seronegative individuals. A
single neurological syndrome, even if affecting neither optic nerve nor
spinal cord, suffices in a seropositive individual.

3. While no clinical association or radiologic or laboratory finding is
pathognomonic nor excludes the diagnosis, certain associations increase
the likelihood of NMO diagnosis (e.g. comorbid systemic lupus
erythematosus) and other "red flags' reduce the likelihood (e.g.
progressive course; comorbid cancer, sarcoidosis or chronic infection)

4. The same criteria are appropriate for children as well as adults.

5. Opticospinal MS is a historically important term, but one that is
ambiguous and is superseded by neuromyelitis optica spectrum
disorder where criteria are met.

The new criteria for neuromyelitis optica spectrum disorder will
facilitate communication and research. However validation is important
and a number of validation strategies have been proposed by the panel.

(BEEE)

Brian G. Weinshenker is Professor of Neurology and Consultant at Mayo
Clinic, Rochester MN. Dr. Weinshenker’s major research interests are directed
at the understanding of inflammatory demyelinating diseases of the central
nervous system including multiple sclerosis including: 1) natural history of
multiple sclerosis; 2) genetics of multiple sclerosis and neuromyelitis optica;
and 3) classification, diagnosis, and treatment of severe inflammatory
demyelinating syndromes of the central nervous system including Devic’s
syndrome (neuromyelitis optica). He was awarded the John J. Dystel award for
multiple sclerosis research in 2011 by the American Academy of Neurology and
National Multiple Sclerosis Society (USA).
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HT-13-2
Immunopathology of NMO

Department of Neurology, Brain Research
Institute, Niigata University
(OlIzumi Kawachi, Masatoyo Nishizawa

Neuomyelitis optica (NMO) and multiple sclerosis (MS) are the two main
autoimmune and inflammatory diseases of the central nervous system (CNS)
. Whether NMO is a variant of MS or a separate entity has long been
debated, because optic neuritis, myelitis, and inflammatory demyelination
are common features in both diseases. However, detection of NMO
immunoglobulin G autoantibody, which targets the water channel aquaporin-
4 (AQP4; the main channel regulating water homeostasis in the CNS), in the
serum of patients with NMO distinguishes NMO from MS with stringent
diagnostic accuracy. Currently, NMO is widely recognized as a distinct,
relapsing, autoimmune disease that can be distinguished from MS based on
the epidemiological, clinical, radiological, immunological, and pathological
evidences. Pathological hallmarks of myelitis and optic neuritis in NMO are
pattern-specific loss of AQP4 immunoreactivity (IR) and intense
vasculocentric immune complex depositions with activated complements.
These findings in the spinal cord and optic nerves are identical in the limited
form and definite form of NMO. Recently, cortical gray matter (GM) lesions
have been shown to be evident in NMO brains and are distinct from MS
brains. Neuronal loss in cortical layers II, I1I, and IV with nonlytic reaction of
AQP4-negative astrocytes in layer I, massive activation of microglia in layer
11, and meningeal inflammation in NMO brains. All NMO cases show no
evidence of cortical GM demyelination or ectopic B-cell follicle-like
structures in the meninges. These data indicate that pathological processes
consist not only of inflammatory demyelinating events characterized by
pattern-specific loss of AQP4 IR in the spinal cord and optic nerves, but also
of cortical neurodegeneration in NMO brains. An increase in knowledge of
the structure and pathomechanism of NMO will likely result in a more
targeted pharmacotherapeutic approach to these diseases.

(BEEE)

lzumi Kawachi, M.D., Ph.D. is a Lecturer in Department of Neurology,
Brain Research Institute, Niigata University. She is a councilor of the
Japanese Society for Neuroimmunology (JSNI); a member of the American
Association of Immunologists; a member of the American Academy of
Neurology; a member of the Japanese Society of Immunology; a member of
the Japanese Society of Neurology. She is a recipient of the 2008 Young
neuroimmunologist award of the JSNI and 2007 Poster award of the 20th
Naito Conference on innate immunity in medicine and biology.

A graduate with summa cum laude of Faculty of Medicine, Niigata
University, Japan, Dr. Kawachi undertook training in neurology at Brain
Research Institute, Niigata University, and then engaged in research of
innate immunology as a research associate in Prof. Marco Colonna’s lab,
Washington University, School of Medicine, St. Louis, USA. Her principal
research activity has been in neuroimmunological diseases including
multiple sclerosis (MS) and neuromyeltis optica (NMO). Her recent best
works include ‘Cognitive impairment in NMO and MS (Ann Neurol 2013;73:
65)’, ‘Pathology of NMO spectrum disorders (Neurology 2009;73:1628) and
‘Significance of ANCA in pachymeningitis (Brain 2014;137:520)’.
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HT-13-3
Seronegative NMOSD and MOG-IgG

Tohoku University Graduate School of
Medicine

ODouglas Kazutoshi Sato

Neuromyelitis optica spectrum disorders (NMOSD) are
characterized by severe optic neuritis and/or longitudinally
extensive transverse myelitis, and some brain lesions are also
unique to NMOSD. Serum autoantibodies against aquaporin-
4 (AQP4) are detected in most cases of NMOSD. However,
some patients with NMOSD remain seronegative despite
repetitive testing during attacks with highly sensitive cell-
based assays. The differential diagnosis of NMOSD is not
restricted to multiple sclerosis and it includes many diseases
that can produce longitudinally extensive myelitis and/or
optic neuritis. Some clinical features, imaging, and laboratory
findings can be helpful to distinct NMOSD patients with
AQP4 antibodies from those who are negative. More
recently, we found also that a fraction of seronegative
NMOSD
oligodendrocyte glycoprotein (MOG), and these patients

patients had antibodies against myelin
seems to have a more limited phenotype with single or low
number of attacks. Patients with MOG antibodies usually
respond well to high-dose intravenous corticosteroids
compared to patients with AQP4 antibodies.

(EFE)

Dr. Douglas Kazutoshi Sato is an Assistant Professor at Tohoku
University School of Medicine (Sendai, Japan), where he obtained his
PhD in medical sciences. He obtained his medical degree and
completed his residency training in internal medicine and clinical
neurology at the University of Sao Paulo in Brazil. Dr. Sato is board
certified in Neurology since 2002, and he is an associate editor of the
‘Arquivos de Neuropsiquiatria’, the official journal of the Brazilian
Academy of Neurology. Dr Sato has received the 2014
ACTRIMS/ECTRIMS Multiple Sclerosis Journal Award, 2014
PACTRIMS Investigator Award, among others. He was a recipient of the
Japanese government (Mombukagakusho) scholarship, and has
received research grants from CAPES Brazil and Ichiro Kanehara
foundation.
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HT-13-4
Therapeutic update in NMOSD

Department of Neurology, Osaka University
Graduate School of Medicine
OYuji Nakatsuji

There are no prospective randomized controlled trials
evaluating treatment efficacy on NMO/NMOSD because of
relatively small number of patients. In addition, the severity
at the relapse makes it difficult to put placebo group. So the
treatments are performed empirically or based on relatively
small sized retrospective studies. Usually, intravenous
methylprednisolone (IVMP) and/or plasmapheresis have
been chosen to improve symptoms at the acute relapse. For
the prevention of future relapse, oral steroids or
Immunosuppressants such as azathioprine, mycophenolate
mofetil, and methotrexate have been prescribed.

During the past several years, the core mechanism of the
pathogenesis of NMO has been revealed by virtue of many
research works. Because an autoantibody AQP4-Ab plays a
critical role in a complement-dependent manner at the acute
phase of the disease, the therapeutic strategies are primarily
focused on the elimination of the serum autoantibody and on
the inhibition of activated compliments. With regard to the
former purpose, anti-IL-6 receptor monoclonal antibody,
Tocilizumab, is reported to be effective. Currently, another
anti-IL-6 receptor monoclonal antibody, SA237, has entered a
clinical trial of NMO. Concerning the latter purpose, C5
complement inhibitor, eclizumab, was reported to be
effective, and is now on clinical trial. Other than these new
drugs there are still developing or potential drugs.

In this talk, I review the current and upcoming therapies

for NMOSD.

I (BEFE)
9,_ 1986 Graduated from Tottori University Medical School
— 1993 Graduated from Osaka University Graduate School of
o Medicine
O, 1995-1997 Research Associate, Department of Neurosciences, Case
% Western Reserve University, U.S.A.

2000- Assistant Professor, Department of Neurology, Osaka

University Graduate School of Medicine
2014- Associate Professor, Department of Neurology, Osaka

University Graduate School of Medicine
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Neurological Diseases, National
Center of Neurology and
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HT-14-1
Manipulation of specific neurons using
optogenetics or pharmacogenetics

Research Institute of Environmental Medicine,
Nagoya University

OAkihiro Yamanaka, Ayumu Inutsuka,
Tomomi Tsunematsu, Akira Yamashita

Neurons form complex network which works as functional
circuit to regulate behavior in the brain. Little is known about
how this circuit functions to regulate behavior since it had
been impossible to control the activity of specific type of
neurons among neurons. Recently developed techniques,
optogenetics and pharmacogenetics (chemicogenetics)
enables control the activity of specific type of neurons in the
brain using light or chemical substances. These new
techniques allow us to study the function of these networks
and behaviors using the whole animal. Especially, instinctive
behaviors such as feeding, drinking and sleep/wakefulness
behaviors are exhibited only in the whole animal. To reveal
its regulatory mechanism, 172 vivo study using whole animal is
essential. I developed a series of transgenic mice line which
allow us to easily apply optogenetics. These instinctive
behaviors are regulated by neuropeptide containing neurons
in the hypothalamus. The activity of these peptidergic
neurons was acutely manipulated using optogenetics or
pharmacogenetics to control instinctive behaviors. In this
symposium, I will discuss about neural regulatory
mechanism of these instinctive behaviors using optogenetics
or pharmacogenetics.

(HEEE)

3/2000 Ph.D. University of Tsukuba

4/2000-11/2002 Research Assistant at the Department of Pharmacology, Institute
of Basic Medical Sciences, University of Tsukuba

12/2001-6/2006 Researcher at the Exploratory Research for Advanced
Technology (ERATO; Yanagisawa Orphan receptor project),
Japan and Science and Technology Corporation

12/2002-1/2008 Assistant Professor at the Department of Pharmacology, Institute
of Basic Medical Sciences, University of Tsukuba

2/2008-3/2012  Associate Professor, National Institute of Physiological Sciences

10/2009-3/2013 Researcher at PRESTO "Formation of and information
processing by neural networks, and control", Japan and Science
and Technology Corporation

4/2012-present Professor, Department of Neuroscience |l, Research Institute of
Environmental Medicine (RIEM), Nagoya University
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HT-14-2
Cortical Synapse Remodeling in Neural
Disorder: Synapse-Glia Interaction

'National Instutute for Physiological Sciences,
2SOKENDAI, ®Nagoya City University
OJunichi Nabekura!, Hiroaki Wake!?,
Daisuke Kato'”?, Ryohei Akiyoshi'*

Recent advance in imaging techniques, e.g. MRI and PET, allows us to visualize
the alteration of brain activity in various pathological conditions, such as
Alzheimer disease, brain stroke and chronic pain. However, due to their
spatial/temporal limitation, it is difficult to elucidate their underlying mechanisms
at neuronal circuits’ level i vivo. Here, we introduce dynamics of neuronal
structures in several pathologic brains and the contribution of glia to their
synapse remodeling with taking an advantage of two photon excitation of
fluorescent probes.

1) Real time imaging with two photon microscopy revealed that resting
microglia, the primary immune cells in the brain, dynamically and directly
monitors the local synaptic states. In intact mature brain, resting microglial
processes make a brief (~5 min) and direct contact with neuronal synapses. At
the penumbra of the ischemic brain, microglia-synapse contact duration were
prolonged (~1 hour), frequently followed by the disappearance of presynaptic
boutons. In addition, the neuronal hyperactivity often induced axonal swelling.
Microglial process approached to and wrapped the swollen axon. As a result,
microglial contact repolarized the membrane potential to rescue the neurons
from excitotoxicity.

2) Repeated observation of the same neuronal structures of the mouse cortex
over several months reveals the dynamics of dendritic spines of somatosensory
cortex in neuropathic pain. An increase of spine turnover in the S1 corresponding
to the injured paw was limited during an early developing phase of neuropathic
pain, In which preexisting stable spines preferentially eliminated. In this early
phase, the activity of astrocyte in the S1 selectively enhanced. Activation of
astrocyte could induce a release of thrombospondin, resulting in accelerating the
spine turnover, which could the underlying mechanism of exaggerating the
neuronal response in the somatosensory cortex to peripheral stimulation.

(R&HE)

Education:
1981 School of Medicine, Kyushu University, Fukuoka, Japan (MD)
1986 Graduate School of Medical Sciences. Kyushu University (Ph.D)

Working Experiences:

1981-1983 Internship at Kyushu University Hospital (Obstetrics and Gynecology)
1986-1989 Research Associate, Washington University, St. Louis USA

1990-1992 Assistant Professor (Neurophysiology), Tohoku University School of Medicine
1992-1994 Associate Professor (Physiology), Akita University School of Medicine
1994-2003 Associate Professor (Physiology), Kyushu University School of Medicine
2003- Professor, Department of Developmental Physiology, NIPS,

2013- Vice Director, NIPS

Out-side of NIPS

2002-2004 Program officer (Research Grants) Ministry of Education, Culture Sports &
Technology

2013- Senior Program Officer, JSPS

2005-2010 CREST (PI), Japan Science of Technology (JST)

2011-2016 CREST (PI), Japan Science of Technology (JST)
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Imaging mass spectrometry for » =

neuropathology —
o

Hamamatsu University School of Medicine
OMitsutoshi Setou

Imaging Mass Spectrometry (IMS) is a technique that permits
the label-free analysis of hundreds of molecules and the
simultaneous visualization of the distribution of these molecules
on a tissue section in a single run. Among some methods of IMS,
we developed Matrix-Assisted Laser Desorption/Ionization
(MALDI) IMS with high resolution microscope. On a MALDI
IMS method, cryo-sections are coated by matrix first. Next, laser
in a raster over the tissue section ionizes hundreds of molecules
in the matrix coated tissue, where an individual mass spectrum
is recorded for each pixel. Spatial resolution is now down to
cellular levels. Then IMS data are constructed by raster of MS
data of each spot on tissue section as cellular resolutions.
MALDI IMS can be used for the analysis of proteins, peptides,
lipids, drugs and their metabolites.

For example, we investigated the phosphatidylcholines (PCs)
changes on Alzheimer's disease (AD). AD is a progressive
neurodegenerative disease that is characterized by amyloid /S
(A ) deposition. Several reports had revealed the decreases of
docosahexaenoic acid (DHA) -containing PCs in AD brain. In our
study, we asked the distribution of the DHA-PCs in postmortem
AD brains by using IMS. As a result, a kind of DHA-PC, PC(18:
0/22:6) were depleted in the gray matter of patients with AD.
The reduction of PC(18:0/22:6) in A f deposition site was
significantly correlated with disease duration and with reduced
levels of the postsynaptic protein PSD-95 but not the
presynaptic protein synaptophysin. We found that the reduction
of PC(18:0/22:6) are accompanied with postsynaptic disruption
that is occurred after A f deposition and before neuronal loss.

References

- Cecilia E et al. Mass Spectrom (Tokyo). 2013
- Naoko G-I. et al. Biochim Biophys Acta. 2011
- Dal Y. et al. Sci Rep., 2014

(REFE)

Mitsutoshi Setou, MD, received his PhD degree in Medicine in 2001
from the University of Tokyo and since 2008 he is Professor and
Chairman of the Department of Cell Biology and Anatomy at the
Hamamatsu University School of Medicine. His field of research is
molecular anatomy and cell biology with emphasis on characterization
of longevity at molecular level and age related diseases. His research
interests include development and application of imaging mass
spectrometry (IMS) in biology with “omics” technologies. He is the
author of over 140 peer reviewed papers (with more than 3400 cumulated
citations), 14 book chapters, 5 granted patents and is the editor of a book
on IMS.
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HT-14-4
Cruising inside the brain

IRIKEN Brain Science Institute, Laboratory for
Cell Fuction Dynamics, ?RIKEN Center for
Advanced Photonics, Biotechnological Optics Research
Team

OAtsushi Miyawaki'?

The behavior of biomolecules moving around in cells
makes me think of a school of whales wandering in the ocean,
captured by the Argus system on the artificial satellite.
When bringing a whale back into the sea — with a
transmitter on its dorsal fin, every staff member hopes that it
will return safely to a school of its species. There is some
concern that a whale fitted with a transmitter may be given
the cold shoulder and thus ostracized by other whales. In live
cell imaging, a fluorescent probe replaces a transmitter. We
label a fluorophore on a specific region of a biomolecule and
bring it back into a cell. We then visualize how the
biomolecule behaves. Cruising inside cells in a supermicro
corps, gliding down in a microtubule like a roller coaster,
pushing our ways through a jungle of chromatin while
hoisting a flag of nuclear localization signal - we are
reminded to retain a playful and adventurous perspective at
all times. What matters is mobilizing all capabilities of
science and giving full play to our imagination. We believe
that serendipitous findings can arise out of such a sportive
mind, a frame of mind that prevails when enjoying whale-

watching.
(HEFE)
Education
1991 Ph.D. Osaka University School of Medicine, Japan
1987 M.D. Keio University School of Medicine, Japan
Work Experience
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RIKEN Center for Advanced Photonics, Biotechnological Optics Research I
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2012- Visiting Professor
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Takashi Hanakawa (Department of Advanced
Neuroimaging, Integrative Brain
Imaging Center, National Center
of Neurology and Psychiatry)

Ichiro Miyai (Neurorehabilitation Research Institute,
Morinomiya Hospital)

Accumulating evidence from animal and neuroimaging
studies indicates that the neural network in the brain is re-
organized during the course of motor recovery after stroke,
depending upon the use of a paretic limb. This process is
regarded as a type of neuroplastic changes, called ‘use-
dependent plasticity’ , which draws attention as an
underlying mechanism of stroke recovery in the field of
neurorehabilitation. However, it remains to be proven if such
neuroplastic changes actually lead to a functional recovery,
or just result from a recovery as an epiphenomenon. This
long-standing issue of the causal or correlational relationship
between imaging findings and clinical outcomes may be
clarified by modulating a neuroplastic process and then by
observing if a functional recovery is accordingly modified.
The technique to modulate a neuroplastic process is called
‘neuromodulation’, which can be achieved with non-invasive
brain stimulation or ‘neurofeedback’. Here ‘neurofeedback’
refers to an emerging technique derived from ‘brain-
machine interface (BMI)' in which brain activity is recorded
from a subject and analyzed online, and then converted into a
signal controlling a computer cursor or a limb orthosis. In the
neurofeedback, the signal is converted to a sensory signal
and the subject is asked to modify the signal on his/her own
volition, thereby modulating his/her own brain state. Quite
mysteriously, such an operation is possible, and studies
converge to show that neurofeedback can induce changes in
both brain activity and behavior. Additionally, it is also
important to observe neuroplastic changes along with
behavioral outcomes of the intervention, using neuroimaging
technique. Neuromodulation combined with neuroimaging
seems useful not only as a scientific tool for probing causality
but also as a potential tool for subsidiary therapeutic
intervention. In this symposium, we will introduce findings
from these -cutting-edge techniques and their future
applications.

18 R —JUB-2) B

HT-15-1
Neuromodulation with the stimulation of
brain and spinal cord

g -
‘.‘ .

Neurosurgery, Osaka University Graduate School of

! Department of Neuromodulation and

Medicine, ?Department of Neurosurgery, Osaka University
Graduate School of Medicine

OYouichi Saitoh'?, Koichi Hosomi'?,

Shain Morris®

The patients after stroke developed motor weakness in all
cases and central post-stroke pain in some cases. The
patients receive physical rehabilitations but central post-
stroke pain sometimes disturb motor recovery. The some
neuromodulation therapies may help the recovery of motor
weakness and the others do reduction of pain.

In this presentation, we would like to introduce the add-on
effect of rTMS of primary motor cortex on motor weakness
in the subacute phase (Kaifukuki) after stroke, and the effect
of spinal cord stimulation (SCS) and rTMS of primary motor
cortex on the reduction of central post-stroke pain in the
chronic phase.

(BEIE)
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Professor Eiichi Saitoh is a certified physiatrist, Executive Vice President of Fujita Health University, and Professor

and Chairperson of Department of Rehabilitation Medicine I, School of Medicine, Fujita Health University, Aichi,

Japan.

He is also Adjunct or Visiting Professor of Johns Hopkins University, Kyoto Prefectural University of Medicine, Tokyo

Medical and Dental University, and Executive Board Member of National Center for Geriatrics and Gerontology.

He graduated from Keio University in 1980, and got DMSc (PhD) from Keio University in 1991.

Now, he serves several roles in rehabilitation medicine in Japan; Deputy Chairperson and Board Member of

Govemors, Japanese Association of Rehabilitation Medicine; Chairperson, Japan Council on Rehabilitation

Education; Board Member of Governors, Japanese Society for Neural Repair and Neurorehabilitation; etc.

Especially he is interested in dysphagia, motion analysis, orthosis, robotics, locomotion, exercise science, and

psychology.
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HT-15-2
Restoration of poststroke severe upper
limb paralysis with BMI

'Department of Rehabilitation Medicine, Keio

University School of Medicine, “Bioscience and Informatics,
Faculty of Science and Technology, Keio University
OMeigen Liu!, Keiichiro Shindo?,

Katsuhiro Mizuno®, Junichi Ushiba®

Because recovery of upper extremity (UE) function to a practical level has been considered
difficult in patients with stroke, compensatory approaches has been emphasized. Recently,
based on evidences indicating greater potential for brain plasticity, newer approaches directed
toward functional restoration have been attempted. Among them, constraintinduced
movement therapy has proved effective, but its rather strict inclusion criteria limit its wider
application.

To counter this, we devised a therapeutic approach to facilitate hemiparetic UE use in daily
life by combining EMG triggered electrical stimulation with a wrist splint, called the HANDS.
With the HANDS, we demonstrated improvement of motor functions, spasticity, functional
scores and neurophysiological parameters in patients with chronic and subacute hemiparetic
stroke.

However, to be its candidates, EMG must be recorded from finger extensors. For patients
with no detectable EMG, we devised a BMI neurofeedback training that provides real time
feedback hased on analysis of volitionally decreased amplitudes of sensory motor rhythm
(SMR) during finger extension motor imagery. A pilot study demonstrated appearance of
voluntary EMG in the affected finger extensors, improvement of finger function, greater
suppression of SMR during motor imagery, increased cortical excitability and increased daily
use of the paralyzed hand.

In addition, hased on our findings demonstrating SMR modulation induced during motor
imagery with anodal tDCS, we reported its facilitatory effects on BMI intervention. We also
demonstrated that kinesthetic feedback is more effective than visual feedback, and proved the
effectiveness of BMI neurorehabilitation by comparing true with pseudo BML

We also elucidated the mechanism of improvement with electrophysiologial and brain
imaging techniques.

Based on these results, we are now performing a RCT, and working for manufacturing the
BMI neurorehahilitation equipment.

CHEFEE)
Meigen Liu, MD, PhD
Professor and Chairperson, Department of Rehabilitation Medicine, Keio University
School of Medicine

Graduated from Keio University School of Medicine in 1979. Residency training in
physical medicine and rehabilitation (PM&R) at Keio University (79 - 84) and
University of Minnesota (84 - 85). Board certified in PM&R in 1986. Received PhD
degree in 1989 from Keio. After serving as a staff physiatrist at Higashisaitama
National Hospital and Saitama Prefecture General Rehabilitation Center, appointed
as associate professor at Keio in 2002. Promoted to the current position in 2004.

Board of Governors, Japanese Association of Rehabilitation Medicine (2008-2012).
Appointed as editorial board members of J Rehabil Med, Disabil Rehabil and Int J
Rehabil Res. Published over 100 articles in international peer reviewed journals.

Principal investigators of the MEXT Strategic Research Program for Brain Sciences
and the NEDO Future Medical Care Project, Japan. Current research interest rests
on the development and clinical application of Brain-machine interface technologies
to restore poststroke upper limb paralysis.
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HT-15-3
Neurofeedback: Novel approach for
neurorehabilitation
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Department of Neurology, Osaka University
Graduate School of Medicine
(OMasahito Mihara

Stroke and neurodegenerative disease is the leading cause of
disability among older adults worldwide. As increasing life expectancy
in our aging society, prevalence of neurological diseases and related
global social burdens are also increasing. Since curative therapy for
chronic neurological diseases is currently still under development,
rehabilitation has been a major therapeutic intervention for most of
patients with chronic neurological disease, and technical innovation to
augment the efficacy of neurorehabilitation is demanded.

Recent advance in neuromodulation techniques, which can modulate
neuronal activation and its related network function, offers us new
possibilities for neurorehabilitative intervention. Among several
neuromodulation techniques, I focused on the neurofeedback techniques
in this session.

Neurofeedback is the technique in which subjects try to modulate
their own neural activity voluntarily according to the feedback signal of
their own brain activity. There has been accumulating evidence that the
neurofeedback using various neuroimaging modalities including fMRI,
magnetoencephalogram (MEG), EEG, and functional near infrared
spectroscopy (NIRS) could modulate target brain area activity and
related function. Considering the clinical usefulness of neurofeedback
technique, more simple and less onerous system would be preferable,
and fNIRS could be suitable neuroimaging tool for the therapeutic
neurofeedback system.

In this symposium, we would like to introduce the previous data
investigating the efficacy of the {NIRS-mediated neurofeedback system
as neuromodulative and therapeutic intervention, and future direction
for its clinical appreciation also discussed.

(m&HE)

EDUCATION:

1993 - 1999 Osaka University faculty of Medicine
Degree: M.D.

2003 - 2007 Osaka University graduate school of medicine
Degree: Ph.D. (Medical science)

Experience:

1999 - 2000 Resident: Department of neurology, Osaka University Hospital. Suita, Osaka,
Japan

2000 - 2002 Resident: Department of neurology, lzumisano municipal hospital, Izumisano,
Osaka, Japan

2002 - 2003 Clinical fellow: Department of neurology, Kinki University Sakai Hospital,
Sakai Osaka, Japan

2003 - 2004 Research scientist: BF Research Institute Inc. c/o National Cardiovascular
center

2004 - 2007 Research scientist: Neurorehabilitation research institute, Bobath Memorial
Hospital, Osaka, Japan

2007 - 2008 Clinical fellow: Department of Neurology, Osaka University Hospital, Suita,
Osaka, Japan

2008 - present Research fellow: Neurorehabilitation research institute, Morinomiya Hospital,
Osaka, Japan

2012 - present  Assistant Professor (Specially Appointed): Department of Neurology, Osaka
University Graduate School of Medicine, Suita, Osaka, Japan
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HT-15-4
Network connectivity imaging in
neurological disorders and stroke

Department of Advanced Neuroimaging,
Integrative Brain Imaging Center, National Center of
Neurology and Psychiatrry

(OTakashi Hanakawa

Functional anatomy of neural circuits in humans is an
important basis for understanding of pathophysiology of
neurological disorders and stroke. Currently, a few different
techniques are available for non-invasive neural network
imaging, owing to development of neuroimaging technique.
Anatomical connectivity imaging can be achieved by the
analysis of diffusion-weighted imaging, having already casted
new insight into network abnormalities in many types of
neurological  disorders. Emerging methodology for
investigating functional connectivity is resting-state
functional connectivity magnetic resonance imaging
(rsfcMRI). It is also possible to perform evoked connectivity
imaging, by combining brain stimulation technique and fMRI,
although its clinical significance is yet to be proven. Finally, it
would be important to put information together from these
different network-imaging techniques for fair and unbiased
understanding of pathophysiology of neurological disorders
and stroke.

(BEFE)

Dr. Takashi Hanakawa is currently the director of the Department of
Adavnced Neuroimaging, Integrative Brain Imaging Center, National
Center of Neurology and Psychiatry (NCNP). He graduated from the
Kyoto University Faculty of Medicine and obtained a medical license in
1991. After completing training as a neurologist, he used neuroimaging to
understand the pathophysiology of gait disturbance in Parkinson’s
disease and obtained a Ph.D. from the Kyoto University Graduate
School of Medicine in 1999. He conducted many basic and clinical
neuroimaging studies at National Institute of Health, Kyoto University
Human Brain Research Center, and National Institute of Neuroscience,
NCNP. He has received a Japan Neuroscience Society Young
Investigator Award in 2008. He is now mainly interested in developing
“multidimensional” neuroimaging technique combining neuroimaging,
electrophysiology, brain stimulation and brain machine interfaces to
address mechanisms underlying neuroplasticity.

1fE BR&—IUB-2)
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Koji Abe (Department of Neurology, Okayama U.) Challenges towards stem cell therapy &
for Parkinson’s disease b=

Haruhisa Inoue (Dept. of Cell Growth and
Differntiation,Center for iPS Cell
Research and Application, Kyoto
University)

In Japan, after the recent implementation of the new law
for regulating regenerative medicine, the landscape of stem
cell-based medicine has been changing very rapidly. In
addition, the world’s first clinical trial using patient iPSCs
was started last September. Now an opportunity to lead the
world has presented itself to Japan.

Attending this symposium, we have 5 leading researchers
in the field of regenerative medicine and stem cell-based
research, and we look forward to having vibrant and
rewarding discussions.

Center for iPS Cell Research and Application,
Kyoto University
(OJun Takahashi

Human embryonic stem cells (ESCs) and induced pluripotent
stem cells (iPSCs) can provide a promising source of midbrain
dopaminergic (DA) neurons for cell replacement therapy for
Parkinson's disease (PD). We induced neural progenitor cells from
human ESCs by a modified SDIA (stromal cell-derived inducing
activity) method, and revealed that the cells functioned as DA
neurons without forming any tumors in the striatum of monkey
models of PD. These results support the idea that human
ESCs/iPSCs can be used as a source for cell replacement therapy of
PD. However, ESC/iPSC-derived donor cells may inevitably contain
tumorigenic or inappropriate cells. Therefore, as a next step, we
have developed a method for 1) scalable DA neuron induction on
human laminin fragment (LM511-E8) and 2) sorting DA progenitor
cells using a floor plate marker, CORIN. The sorted CORIN™ cells
expressed the midbrain DA progenitor markers, FOXAZ2 and
LMXI1A. Furthermore, when transplanted into 6-OHDA-lesioned
rats, the CORIN™ cells survived and differentiated into midbrain
DA neurons 2 vivo, resulting in significant improvement of the
motor behavior, without tumor formation. The sorting of DA
progenitor cells is favorable in terms of both safety and efficacy of
the transplantation, and we have now established a protocol for the
clinical application of human iPSCs to treat Parkinson’s disease.

(R&HE)

Jun Takahashi, M.D., Ph.D.

Professor

Center for iPS Cell Research and Application

Kyoto University

Kyoto 606-8507, Japan
http://www.cira.kyoto-u.ac.jp/j/research/takahashi_summary.html

Jun Takahashi is a professor of Center for iPS Cell Research and
Application (CiRA) at Kyoto University, Kyoto, Japan. He graduated
from Kyoto University Faculty of Medicine in 1986, and started his carrier
as a neurosurgeon at Kyoto University Hospital. After he earned his
Ph.D. from Kyoto University Graduate School of Medicine in 1993, he did
a postdoctoral fellowship at the Salk Institute (Dr. Fred Gage’ s
laboratory, 1995 & 1996), CA, U.S.A., where he started a research work
on neural stem cells. After getting back to Kyoto University Hospital, he
has been engaging functional neurosurgery including deep brain
stimulation, and also research works on stem cell therapy using ES/iPS
cells for Parkinson’s disease. He was award by the Michael J. Fox
Foundation for Parkinson’s Research in 2005. He became an associate
professor at Institute for Frontier Medical Sciences, Kyoto University in
2007, and in 2012, he moved to CiRA as a full professor to promote a
clinical application of a stem cell therapy for Parkinson’s disease.
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Retinal cell therapy using iPS cells X Development of new therapy for neural
’ diseases by activation of
RIKEN Center for Developmental Biology . microvascu|ature

(OMasayo Takahashi

The first in man application of iPS-derived cells started in
September 2014 targeted the incurable retinal disease called
age-related macular degeneration (AMD). AMD is caused by
the senescence of retinal pigment epithelium (RPE) that
affect the center of the retina (macula). It is the major cause
of visual impairment in advanced countries. We aim to
develop a treatment that replace damaged RPE with normal,
young RPE made from patients’ own iPS cells to rescue
photoreceptors in the neural retina.

In the clinical study, we judge the outcome 1 year after the
surgery. Grafted cell sheet went though various tests and
tumorigenicity test using immunodeficient mice to check the
safety. Primary endpoint is the safety and mainly the tumor
formation and immune rejection will be checked.

One of the issues of regenerative medicine is that
expectation become hype. In this clinical study the efficacy
such as retinal sensitivity increase is secondary endpoint.
Hype comes from the way of thinking that cure is the only
way of solution. In retinal regenerative medicine, the visual
function might stay low even after the successful treatment,
so that the regenerative medicine will be accomplished with
following rehabilitation (low vision care).

In Japan pharmaceutical law has been changed and a new
chapter for regenerative medicine was generated. This is the
first law specific for regenerative medicine in the world. It
was determined in the co-operation with ministry &
academia and its success will depend on the co-operation
with ministry and academia. I will discuss about the future
regenerative medicine in Japan.

(R&HE)

1986 MD Faculty of Medicine, Kyoto University, Japan

1986-1987 Ophthalmology, Kyoto University Hospital

1987-1988 Ophthalmology, Kansai Electric Company Hospital

1992 PhD Graduate School of Medicine, Kyoto University, Japan
1992-1994 Assistant professor of Ophthalmology, Kyoto University Hospital

1995-1996 Post-doc in Laboratory of Genetics, the Salk Institute

1997-2001 Assistant professor of Ophthalmology, Kyoto University Hospital

2001-2006 Associate professor, Team Leader of retinal regeneration project,
Translational Research Center, Kyoto University Hospital

2006-2012 Team Leader, Laboratory for Retinal Regeneration Research,

Center for Developmental Biology, RIKEN, Japan
2012-Present  Project Leader, Laboratory for Retinal Regeneration Research,
Center for Developmental Biology, RIKEN, Japan

Department of Regenerative Medicine
Research, Institute of Biomedical Research and Innovation

(OAkihiko Taguchi

Disorder of cerebral circulation, including energy supply
and excretion of waste products, is one of the major causes of
neural diseases. We have been investigating the potential of
hematopoietic stem cells on cerebral ischemia, senescence
and dementia. We have demonstrated hematopoietic stem
cell transplantation after cerebral ischemia activates
angiogenesis followed by enhanced neurogenesis in
experimental stroke model and rejuvenation of
hematopoietic stem cells in aged rates reduces ischemic
brain damage followed by enhanced neural recovery. We also
demonstrated the decreased level of circulating
hematopoietic stem cells is correlated to vascular dementia
and increased level is correlated to anglogenesis in patients
with cerebral ischemia. These data indicated that injured
cerebral vasculature can be improved by cell transplantation
and activation of cerebral vasculature is one of the promising
approaches to treat neural diseases, including cerebral
ischemia and dementia. In this seminar, I will also refer to our
current approach for development of new therapy for neural
diseases with activation of cerebral vasculature.

(& FE)

EDUCATION

1989 M.D., Osaka University School of Medicine

1997 Ph. D., Osaka University School of Medicine
PROFESSIONAL HISTORY

1989 - 1990 Internship, Osaka University Hospital

1990 - 1992 Resident, Department of Strokology, Hoshigaoka
Koseinenkin Hospital

1992 - 1993 Resident, Department of Strokology, Osaka University
Hospital

1993 - 1997 Doctoral Program, Department of Neuroscience, Osaka
University School of Medicine

1996 - 1999 Postdoctoral Fellow, Department of Physiology, Columbia
University

2000 - 2002 Clinical Fellow, Department of Cardiology and Strokology,
Osaka Minami National Hospital

2002 - 2011 Laboratory Chief, Department of Regenerative Medicine,
National Cerebral and Cardiovascular Center

2011 - Present. Director, Department of Regenerative Medicine,
Institute of Biomedical Research and Innovation
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HT-16-4
Induced pluripotent stem cells and =
neurological disorders

vl

Department of Neurology, Aichi Medical
University

OYohei Okada

For the pathophysiological analysis of human neurological
disorders, varieties of disease model animals were
established and used for the analysis, so far. However, in
some cases, these model animals could not necessarily reflect
the pathogenesis in human patients accurately, because of
the differences between human and animals. Thus, more
appropriate disease models have been expected.

Induced pluripotent stem cells (iPS cells), as well as
embryonic stem cells (ES cells), have capacities to proliferate
unlimitedly and multipotency to generate varieties of cell
types, including neural cells. Therefore, they are expected to
be applied to regenerative medicine and 7z vitro modeling for
human diseases. Especially, disease specific human iPS cells
could be established from patients’ somatic cells, and would
provide valuable disease models by recapitulating disease
onset and progression when differentiated into the cells
affected in the disease. Taking advantage of iPS cell
technique, we are establishing disease specific iPS cells from
somatic cells taken from patients of several neurological
disorders, differentiating them into neural cells, and trying to
clarify their pathogenesis using human patient-derived
neural cells. With these iz vitro disease models, the novel
therapeutic approaches for intractable neurological disorders
are expected.

(BEFE)

2013 - Present Associate Professor, Department of Neurology,
Aichi Medical University

2008 - 2013  Assistant Professor, Center for Integrated Medical
Research/Department of Physiology, School of
Medicine, Keio University

2006 - 2008 Research Fellow (PD), the Japan Society for the
Promotion of Science (JSPS)

2004 - 2006 Instructor, Center for Integrated Medical
Research/Department of Physiology, School of
Medicine, Keio University

2001 - 2004 Researcher, Department of Physiology, Keio University,
School of Medicine

2000 - 2004 Ph.D., Nagoya University, Graduate School of Medicine
(Neurology)

1999 - 2000 Fellow Neurology, Japanese Red Cross Nagoya First
Hospital

1997 - 1999 Resident Internal Medicine, Japanese Red Cross
Nagoya First Hospital

1991 - 1997 M.D., Nagoya University, School of Medicine

HT-16-5
The need to share the knowledge of iPS
cell research with general citizen |

Uehiro Research Division for iPS cell Ethics,
Center for iPS Cell Research and Application. Kyoto
University

(OYoshimi Yashiro

September 12, 2014, The world's first tissue transplant into human
derived from iPS cell performed in Advanced Medical Foundation,
Advanced Medical Center Hospital. Mouse iPS cells 2006, human 1PS
cells were established in 2007 made great strides, entered the stage of
clinical research in less than 10 years. iPS cells are generally presented
as overcoming the "ethical problem with the ES cells".Although ES cells
have the ability to change into any cells constituting the human body, in
order established from early embryos, it is the to be utilized "nascent of
human life" have a ethical problem. Study of ES cells severe restrictions
have been imposed.The iPS cells case is different for ES cells, because it
can be established from human cells which asomatic cells, so that with
the ES cell problem is considered not to exist.

In the regenerative medicine using human iPS cells takeing on
realistic, various problems have emerged. In the past, issues such as
informed consent and safety related to participation in research have
been many discussions. In addition to that, a discussion about the pros
and cons of to be fertilized and allowed to differentiate the germ cells
from iPS cells, in order to perform research to build a three-dimensional
organs and make embryos mixed embryos human iPS cells and
different animals (chimeric embryo), so to speak, such problems are also
emerging as ask the "appearance of life."

For ethical, legal and social issues (ELSI) such as cited above, it is
important to build a contacts with regenerative medicine research and
soclety by performing appropriate information presentation for non-
experts, but researchers themselves "appropriate and do not have to
think something is a "information, also there is a need to understand the"
life "that non-experts believeIn this presentation, I will describe the
ELSI issues surrounding the iPS cells, pointing out the importance of
interacting with society while sharing the knowledge of science.

(BEHE)

Yoshimi Yashiro is an Associate Professor in the Uehiro Research Division for iPS cell
of Ethics, Center for iPS Cell Research and Application, Kyoto University. His specialized
fields are “stem cell biology”, “molecular biology” and “science, technology and society
(STS)". Yashiro received a doctoral degree in Medical science from the University of
Tokyo in 2009. He researched about Regulation of aging system of Hematopoietic stem
cell under Professor Hiromitsu Nakauchi at that time. When He started his academic
career in 2009, at the Keio University, Institute of Advanced Biomedical Engineering and
Science Tokyo Women’s Medical University from 2011-2012, and moved to Kyoto
University in 2013. After he had finished graduate school, his research interests have been
focused on the ethics and social acceptance of stem cell science and regenerative
medicine. Presently, His research is image of life science in literature and film works are
represented in Science Fiction. His aim is realization Regenerative Medicine in harmony
with civil society. He has been a member of Ethics Committee of the Japanese Society for
Regenerative Medicine from 2010-2013.
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Chairs :
Kortaro Tanaka (Department of Neurology, Toyama
University)

Takao Urabe (Department of Neurology, Juntendo
University Urayasu Hospital)

Ischemic stroke is a devastating disorder with a high
burden of neurologic disability and death. As the acute phase
treatment in patients with ischemic stroke, only intravenous
administration of recombinant tissue plasminogen activator
(tPA) has been an internationally proven medical treatment.
Recently, intra-arterial mechanical thrombectomy using
stent retriever with or without tPA administration was
reported to improve reperfusion and functional outcome (MR
CLAEN, EXTEND-IA, ESCAPE, SWIFT PRIME). Even in
these well-designed and carefully-managed studies, however,
symptomatic intracerebral hemorrhage occurred in 3.6 to
77% of the patients, who received tPA with or without
mechanical thrombectomy. Symptomatic intracerebral
hemorrhage in the acute phase of ischemic stroke, which
occurs spontaneously or after tPA with or without
thrombectomy, significantly worsens the neurological
condition and functional outcome. Pathophysiology of
intracerebral hemorrhage in ischemic brain injury is strongly
linked with disruption of neurovascular unit composed of
endothelial cells, pericytes, basal lamina and astrocytes. If we
have effective measures to protect neurovascular unit and
prevent intracerebral hemorrhage in the acute phase of
ischemic stroke, we may be able to prolong the therapeutic
time window of tPA treatment beyond 4.5 hours, and rescue
more patients.

Base on these circumstances, it is highly important to
develop useful therapies which effectively and safely protect
the neurovascular unit in acute ischemic stroke. This
symposium will discuss about the pathophysiology and
target of treatment in acute ischemic stroke with special
reference to protection of neurovascular unit. Presentation
from each symposiast followed by mutual discussion will give
us a better understanding and new hope on the above issue.

N G

HT-17-1

Protection of Endothelial Cells as a =

Treatment Target of Cerebral Ischemia 'é
dSw

Department of Neurology, Osaka City

University Graduate School of Medicine

(OYoshiaki Ttoh

Endothelial damage is induced by rupture of plaque, resulting in platelet
thrombosis. Risk of repeated thrombosis remains high until the damaged vascular
surface is re-endothelialized. In this phase, suppression of platelet thrombosis as
well as facilitation of endothelial repair is essential for prevention of further
thromboembolism.

In vitro studies recently revealed that residual endothelial cells, but not any
progenitor cells in circulating blood or vessel wall, elongate, migrate and
proliferate to replace platelet-covered vascular surface. Many pro-angiogenic
factors, including VEGF, FGF, GCSF, are known to induce proliferation of
endothelial cells, whereas most vascular risk factors damage endothelial cells.
Sphingosine-1-phosphate, released from platelets, is one of key mediators inducing
migration of endothelial cells toward platelet thrombus. Statins, recently
encouraged to start in the acute phase, may enhance endothelial repair by
Inducing nitric oxide production. Many reports provide evidence that cilostazol,
an antiplatelet drug, exerts protective effects on endothelial cells.

In penumbra and reperfused area, endothelial cells of capillaries and venules
are damaged by ischemia itself as well as chemical mediators released from brain
parenchyma and blood cells. Free radicals may be generated by mitochondria of
endothelial cells, NADPH oxidase or leucocytes adhering to the endothelial cells.
Microglia is also involved in postischemic inflammation, damaging vascular
endothelial cells. Damaged endothelial cells become pro-thrombotic, unable to
maintain blood brain barrier and incapable of sustaining neurovascular unit.

Free radical scavengers may protect endothelial cells, reducing brain edema.
Many efforts are conducted to suppress post-schemic inflammation but no
clinical treatments are found effective so far.

In the symposium, treatment strategy focusing on endothelial cells in the acute
phase of cerebral infarction will be discussed.

(m&HE)

EDUCATION/ POST GRADUATE TRAINING

1984-1990 MD, Keio University School of Medicine

1990-1994 PhD in Neurology, Keio University School of Medicine

1994-1998 Fellow in Neurology, Keio University School of Medicine

PRESENT POSITION/ ACADEMIC RANK

Professor of Neurology, Osaka City University Graduate School of Medicine

PREVIOUS PROFESSIONAL POSITIONS AND APPOINTMENTS

Academic Research:

1998-2001 Research Fellow of the National Institutes of Health, U.S.A.

Clinical:

2001-2005 Assistant, Department of Neurology, Keio University School of Medicine
2005-2007 Division Director of Neurology, Eiju General Hospital

2007-2008 Specially Appointed Assistant Professor, Preventive Medicine for Cerebrovascular
Disease, Keio University School of Medicine

2008-2014 Assistant Professor of Neurology, Keio University School of Medicine
2014-present Professor of Neurology, Osaka City University Graduate School of Medicine
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HT-17-2
Innate immunity as a target for
neurovascular protection

Department of Internal Medicine, Fukuoka
Dental College Medical and Dental Hospital
(OHiroaki Ooboshi

While thrombolytic therapy may be applicable as a
treatment of brain infarction until 4.5 hours after the onset,
development of novel therapy with prolonged therapeutic
time window is inevitable. A potential target is the ischemia-
induced inflammatory response. We have shown that post-
ischemic gene transfer targeting inflammatory responses
and the neurovascular unit results in marked attenuation of
brain damages. Among the several inflammatory mediators,
recent studies have shown that T lymphocytes contribute to
the ischemic damages. We have investigated the roles of T
cell subtypes in brain ischemia using genetically modified
animals and revealed that IL-17-producing y ¢ T cells and
IL-23-producing macrophages play the pivotal role in the
evolution of brain infarction and expression of deleterious
mediators such as IL-1 f, TNF-a, ICAM-1 and MMP-9.
More recently, we have demonstrated that the activation of
the infiltrated macrophages is mediated by the Toll-like
receptors 2/4 signaling in the MyD88-dependent manner.
Using the bone marrow-derived dendritic cell system, we
have found that the brain-derived peroxiredoxin (Prx) family,
an endogenous anti-oxidant, is the strong inducer of IL-23,
suggesting that the Prx is a novel damage-associated protein
pattern (DAMP). Further studies to elucidate the role of
immune responses, including macrophage/microglia/pericyte
activation, are desirable to develop the novel treatment with
a prolonged time window.

(R&HE)

1984 Resident: Internal Medicine, Nippon Steal-Yawata Hospital

1985 Resident: Internal Medicine and Cardiology, Kyushu University Hospital

1986 Clinical Staff: 2nd Internal Medicine, Kyushu University Hospital

1988 Chief: Internal Medicine, Hizen National Hospital

1991 Clinical Staff: 2nd Internal Medicine, Kyushu University Hospital

1994 Postdoctoral Fellow: Department of Medicine, University of lowa, USA

1998 Assistant Professor: 2nd Internal Medicine, Kyushu University Hospital

2002 Lecturer: Department of Medicine and Clinical Science, Kyushu University

2009- Professor: Department of Internal Medicine, Fukuoka Dental College

2014- Vice-President: Fukuoka Medical and Dental Hospital, Fukuoka Dental
College

Academic activity:

Japan Stroke Society (council)

Japanese Society of Cerebral Blood Flow & Metabolism (council)

Japan Geriatrics Society (delegate)

Japanese Society of Neurology

American Stroke Association

International Society for Cerebral Blood Flow & Metabolism

World Stroke Organization

HT-17-3

Therapeutic Strategy for Neurovascular
Unit Protection:The Role of Free
Radicals

Department of Neurology, Okayama University
Graduate School of Medicine, Dentistry and Pharmaceutical
Sciences, Okayama

OToru Yamashita, Koji Abe

Reperfusion with recombinant tissue plasminogen activator
(tPA)  sometimes causes catastrophic  hem—orrhagic
transformation (HT) in the ischemic brain. Consequently, the
application of tPA has been strictly limited.

Recent studies have indicated that matrix metalloproteinases
(MMPs), especially MMP-9, play a critical role in neurovascular
unit disruption in the ischemic brain, leading to brain edema and
HT. In the ischemic brain, free radicals and exogenous tPA itself
can trigger MMP-9 activation through several signaling
pathways containing LDL receptor-related protein (LRP) and
proteinase-activated receptor 1 (PAR1). Therapeutic targeting
of free radicals and MMP-9/t-PA related signaling pathways
might be promising approaches to minimizing catastrophic HT
in acute stroke patients.

We provide an overview of the available scientific reports to
improve our understand—ing of the mechanisms leading to HT,
and highlight recent progress in the development of new thera—
peutic strategies for preventing HT in the post-stroke brain.

(BEEE)

Education:

2001 M.D. Okayama University Medical School, Okayama, Japan

2006 Ph.D. Graduate School of Medicine, Okayama University,
Okayama, Japan (Prof. Koji Abe)

Appointments:

2001-02 Resident, Okayama University Hospital

2002-03 Resident, National Hospital Organization Okayama Medical
Center

2003-06 Research fellow, Department of Physiology, Keio University
School of Medicine

2006-09 Physician, Department of Neurology, Okayama University
Hospital

2009-12 Postdoctoral Scientist, Columbia University, New York,
USA

2012-9  Assistant Professor, Department of Neurology, Okayama
University Medical School

2013-9  Lecture, Department of Neurology, Okayama University
Medical School

Awards:
2010 The Japan Stroke Society Young Scholar’'s Award
2010 Okayama Medical Association Award
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HT-17-4
Therapeutic strategies against
hemorrhagic transformation after t-PA
treatment

Department of Neurology, Brain Research
Institute, Niigata University

(OMasato Kanazawa, Tetsuya Takahashi,
Kunio Kawamura, Masatoyo Nishizawa,
Takayoshi Shimohata

Tissue plasminogen activator (t-PA) treatment is beneficial for patients with ischemic
stroke within 45 h of stroke onset, because the risk of intracerebral hemorrhagic
transformation (HT) increases with delayed tPA treatment. The benefits of tPA
thrombolysis are heavily dependent on time to treatment. Development of vasoprotective
drugs that attenuate HT after delayed t-PA treatment might improve prognosis of stroke
patients and extend the therapeutic time window of t-PA. We identified vascular remodeling
factors such as vascular endothelial growth factor (VEGF) and anglopoietin 1 (Angl) as the
therapeutic target molecules for HT after t-PA treatment. By using a rat thromboembolic
model, we demonstrated that HT was inhibited by intravenous administration of an anti-
VEGF neutralizing antibody/ VEGF receptor antagonist or by supplemental treatment using a
recombinant Angl protein. These findings suggest that therapeutic intervention targeting
vascular remodeling might be a promising therapeutic strategy that inhibits HT after delayed
t-PA treatment. In addition, we have recently identified a novel therapeutic target molecule,
progranulin, which is a secreted growth factor known for its role in hiological processes such
as inflammation and wound healing, and for its neurotrophic properties. Recombinant
progranulin intravenously administered with t-PA attenuated cerebral infarct, edema, HT,
and improved motor outcomes. We also found that progranulin may provide multiple
therapeutic effects including vascular protection, anti-inflammation, and neuroprotection
related in part to VEGF, interleukin-10, and transactive response DNA-binding protein-43,
respectively. In conclusion, we demonstrated that vascular remodeling factors and
progranulin might be therapeutic target molecules against HT after delayed t-PA treatment.
Future studies should focus on translational research and the clinical implications of these
molecules.

(R&HE)

Current: Assistant Professor,
Department of Neurology in Niigata University Medical and Dental Hospital

2000 M.D. Fukushima Medical University

2000-2001 Resident in Niigata University Hospital

2001-2002  Resident in Nagaoka General Hospital

2002-2003  Resident in Niigata University Hospital

2003-2004  Resident in Akita Red Cross Hospital

20042005  Resident in Sado General Hospital

20052006 Fellow in Niigata University Medical and Dental Hospital
2006-2009  Graduate student in Department of Neurology, Niigata University
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Ph.D. Niigata University
2009-2010  Fellow in Niigata University Medical and Dental Hospital
2010-2012  Visiting Scientist in University of Washington
2012- Assistant Professor in Niigata University

AWARDS

2013 Research Promoted award from Yujin Memorial Foundation

2012 Kusano Award from Japanese Stroke Society (JSS)/Japan Heart Foundation

2011 Significant advance based on animals research award from American Academy of Neurology (AAN)

MEMBERSHIP

Japanese Society of Neurology, AAN,

Japanese Society of Inteal Medicine, American College of Physicians
JSS, Japanese Society of Cerebral Blood Flow and Metabolism
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Shin-ichi Muramatsu (Jichi Medical University,
Department of Neurology)

Takanori Yokota (Department of Neurology and
Neurological Science, Tokyo
Medical and Dental University)

More than two decades have passed since the first clinical
study of gene therapy for adenosine deaminase deficiency
was initiated in the USA. The path to success was not easy
and was associated with several drawbacks, including a fatal
outcome caused by a severe immunoreaction to adenoviral
vectors in a gene therapy trial for ornithine
transcarbamylase deficiency and leukemia due to the
activation of oncogenes by retroviral vectors in a clinical
study on x-linked severe combined immunodeficiency. The
recent development of viral vectors, in particular those
derived from adeno-associated virus (AAV) , and
sophisticated RNA technologies provide novel approaches in
gene therapy. This symposium focuses on the application of
these advanced tools for neurological diseases. Dr. Hwu will
provide an update on a gene therapy clinical study for
aromatic L-amino acid decarboxylase deficiency. His group’s
excellent results show that gene therapy will be a powerful
treatment option for the correction of monogenic disorders.
Dr. Kwak will present a unique approach for delivering an
RNA editing enzyme to treat amyotrophic lateral sclerosis
according to the pathogenic molecular abnormality of the
disease. The intrathecal injection of AAV vectors may
provide a novel platform for treating neurodegenerative
diseases, especially where global transduction of a
therapeutic gene into the brain is necessary.

In these 5 years oligonucleotide therapy of antisense
oligonucleotide (ASO) and siRNA have been rapidly
developed, and Mipomersen was recently approved by the
US. Food and Drug Administration (FDA) for the treatment
of familial hypercholesterolemia. In the field of Neurology as
well, clinical trials of several neuromuscular diseases has
been performed. Dr. Takeda will present a recent progress
skipping strategy of dystrophin gene of Duchenne muscle
dystrophy with ASO. Dr. Rigo from ISIS will show exon
retention strategy of SMNZ2 gene of spinal muscular atrophy.
In addition, he will present a basic strategy of RNase H-
dependent gapmer type gene silencing and present current
status of clinical trials of amyotrophic lateral sclerosis and
myotrophic dystrophy (DM1) in US.

HT-18-1
Gene therapy for aromatic L-amino acid =
decarboxylase (AADC) deficiency =

National Taiwan University Hospital,
Taiwan, 2Jichi Medical University, °University of Florida,
USA
OWuh-Liang Hwu!, Shin-ichi Muramatsu?,
Ni-chung Lee', Yin-hsiu Chien',
Richard O. Snyder®, Barry Byrne®,
Sheng-hong Tseng', Chun-hwei Tail

Aromatic l-amino acid decarboxylase (AADC) is an enzyme responsible for the
final step of the synthesis of neurotransmitters dopamine and serotonin. AADC
deficiency is a rare genetic disorder causing motor and autonomic dysfunction
and early death in children. Taiwanese carry a high prevalence of AADC
deficiency due to a founder mutation (IVS6+4A>T) in the AADC gene. A gene
therapy with recombinant adeno-associated virus (AAV) serotype 2 CMV
promoter-driven human AADC (AAV2-hAADC) was conducted in children with
AADC deficiency since 2010. Clinical grade vector was manufactured. Two
target points were determined in each putamen and a total of 1.7 x 10" vg vector
was injected. Eight patients have been treated at a mean age of 49 years (28
years), and the mean follow up period was 38 years (3-4.5 years). All patients,
except one, had homozygous IVS6+4A > T mutations. Before gene therapy, these
patients didn't have head control, and could not sit or stand, and they all had
regular and severe oculogyric crisis (OGC) attacks. The stereotaxic surgeries
were performed smoothly and there was no intracerebral bleeding. At the most
recently follow-up visits after gene therapy, one patient was learning walking,
two stood with support, one sat without assist, and three had better head control.
The severity of OGC decreased and emotion stabilized in all patients.

[ F]fluoro-dopa positron emission tomography (PET) signal intensity over
putamen increased and cerebrospinal fluid neurotransmitter levels rose in all
treated patients. Post gene therapy transient (orofacial) dyskinesia was the main
adverse event of the treatment, and one patient experienced a hypovolemic shock
due to dyskinesia and he remained bed-ridden. There is no virus-associated side
effect, and currently no patient reveals a loss of treatment effect.

(B&HE)

Dr. Paul Hwu is a Professor in the Department of Pediatrics at the National Taiwan
University Hospital (NTUH) in Taiwan.

Professor Hwu completed his medical and PhD degrees at the National Taiwan
University. He completed his residency at NTUH. He has done fellowship at the
Department of Genetics at Johns Hopkins University, and he was also a Visiting Scientist
at the Department of Medical Genetics at the Mayo Clinic. He was the Department Head
of Medical Genetics at NTUH from 2006 to 2012.

Professor Hwu has been instrumental in setting up the Newborn Screening Program for
Pompe Disease in Taiwan, one of the first in the world, and has dedicated much of his
research and clinical effort in the diagnosis and improved management of patients with
rare genetic diseases, including gene therapy. Besides being a prolific author of
numerous articles in peer-review journals, Professor Hwu is also a Board Member of the
Asian Pacific Society of Human Genetics, member of the Executing Committee of the
Taiwan Foundation for Rare Disorders, and also was the President of the Taiwan Human
Genetics Society from 1999 to 2002.
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HT-18-2
Mechanism-base gene therapy for
sporadic ALS

Division of Clinical Biotechnology, Center for

Disease Biology and Integrative Medicine, Graduate School
of Medicine, The University of Tokyo, 2Clinical Research
Center for Medicine, International University of Health and
Welfare

OShin Kwak'?, Takenari Yamashita!,

Sayaka Teramoto®

Lack of our understanding of pathomechsnism underlying amyotrophic lateral sclerosis (ALS) has
prevented the development of therapy for this fatal disease despite meticulous efforts on preventing
the disease progression. Downregulation of the RNA editing enzyme ADARZ is a death-causing
molecular abnormality that occurs in motor neurons of sporadic ALS patients, which accounts for the
great majority of all the ALS patients. Therefore, normalization of ADAR? activity in motor neurons
may become a therapeutic strategy for ALS.

Using an adeno-associated virus serotype 9 (AAVY) vector that enabled gene delivery only to the
neurons of the brain and spinal cord via intravenous injection, we investigated whether the AAVY-
mediated delivery of human ADAR2 ¢DNA (hADARZ) would prevent disease progression in a
mechanistic mouse model of sporadic ALS (conditional ADAR2 knockout mice or AR2 mice).

Mouse motor neurons expressed hADAR? after a single intravenous injection of AAV)-hADAR2
with a 1540ld higher expression level of ADAR2 mRNA in the spinal anterior horns. When a 10 vg
level of AAV9-hADAR? was administered, progressive decline of motor function was completely
prevented during the observation period of more than 7 months even when administered after the
emergence of symptoms. Death of motor neurons was prevented without any apparent adverse-
effects. Furthermore, TDP-43 that disappeared from the nucleus in the dying motor neurons of AR2
mice was localized predominantly in the nucleus after the treatment. Through the use of the AAVY
vector, we demonstrated that one intravenous injection alone was sufficient to bring ahout long-
lasting expression of the ADAR? gene in the motor neurons to a therapeutic level.

The success in the prevention of progressive ALS phenotype in the AR2 mice indicates that death
cascade initiated with ADAR2 down-regulation is a potential therapeutic target for ALS and the
ADAR? gene therapy using the AAV9 vector will be a promising strategy.

(REEE)

KWAK Shin, M.D., Ph. D.

Professor, International University of Health and Welfare; Visiting Scientist, Graduate

School of Medicine, University of Tokyo

Education and Training:

1977: School of Medicine, University of Tokyo, M.D.

1984: University of Tokyo, Ph.D.

Positions and Employment:

1977-: physician at university and city hospitals

1984-: Associate, Department of Neurology, University of Tokyo Hospital

1989-: Chief of laboratory, Division of Degenerative Neurological Disorders, National
Institute of Brain Research

1994-: Assistant professor, Department of Neurology, University of Tokyo Hospital

1997-: Associate Professor, Department of Neurology, Graduate School of Medicine,
The University of Tokyo

Peer-Reviewed Publications:

1. Yamashita T, et al. EMBO Mol Med 5:1710-19, 2013.

2. Yamashita T, et al. Nat Commun 3:1307, 2012.

3. Hideyama T, et al. Neurobiol Dis 45 : 1121-28, 2012.

4. Hideyama T, et al. J Neurosci 30:11917-11925, 2010.

5. Kawahara Y, et al. Nature 427:801, 2004

HT-18-3

Towards a therapy for Angelman
syndrome by targeting a long non-
coding RNA

! Isis Pharmaceuticals, Carlsbad, CA, USA,
“Department of Molecular and Human Genetics, Baylor
College of Medicine, Houston, TX, USA

OFrank Rigo', Linyan Meng?, Amanda J. Ward?,
Seung Chun!, Arthur Beaudet?,

C. Frank Bennett!

Angelman syndrome (AS) is a single gene disorder characterized by
intellectual disability, developmental delay, behavioral uniqueness, speech
Impairment, seizures, and ataxia. It is caused by maternal deficiency of the
imprinted gene UBE3A, encoding an E3 ubiquitin ligase. All patients carry at
least one copy of paternal UBE3A, which is intact but silenced by a nuclear-
localized long non-coding RNA, UBE3A antisense transcript (UBE3A-ATS).
Murine Ube3a-ATS reduction by either transcription termination or
topoisomerase I inhibition increased paternal Ube3a expression. Despite a clear
understanding of the disease-causing event in AS and the potential to harness the
Intact paternal allele to correct disease, no gene-specific treatment exists for
patients. Here we developed a potential therapeutic intervention for AS by
reducing Ube3a-ATS with antisense oligonucleotides (ASOs). ASO treatment
achieved specific reduction of Ube3a-ATS and sustained unsilencing of paternal
Ube3a in neurons in vitro and in vivo. Partial restoration of UBE3A protein in an
AS mouse model ameliorated some cognitive deficits associated with the disease.
Although additional studies of phenotypic correction are needed, for the first time
we developed a sequence-specific and clinically feasible method to activate
expression of the paternal Ube3a allele.

(R&FE)

Education
2002-2008 University of California, Los Angeles

Degree: Ph.D. Field of study: pre-mRNA processing
1998-2002 Marquette University, Milwaukee

Degree: B.S. Field of study: Biochemistry

Positions

Employment

2015 Director, Isis Pharmaceuticals

2013-2015 Associate Director, Isis Pharmaceuticals
2012-2013  Assistant Director, Isis Pharmaceutical
2010-2012 Senior Scientist, Isis Pharmaceuticals
2008-2010 Postdoctoral fellow, Isis Pharmaceuticals

Professional Memberships
2015~ Board of Directors, Oligonucleotide Therapeutic Society

Personal Statement

As a Director at Isis Pharmaceuticals, | lead several projects involving antisense
technology for disease therapeutics. | manage a team of scientists in the design, synthesis
and application of antisense oligonucleotides (ASOs) in cell culture and animal models of
CNS diseases. In my personal portfolio, | have guided a promising ASO for spinal
muscular atrophy, which is now in clinical trials. | am currently leading the ALS program in
collaboration with Biogen. An important aspect of my work is collaboration with basic
scientists that have the tools and expertise to apply ASOs to a biological problem or
disease. These collaborations increase the repertoire of diseases that ASOs can
potentially target therapeutically. Isis Pharmaceuticals has a number of ASOs in pre-
clinical and clinical trials, and two approved ASO drugs. As a company we are motivated
and committed to expanding ASOs as a therapy through internal efforts and collaboration
with the outside scientific community.
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HT-18-4 p, .
Antisense oligonucleotides therapy of ;%—5

¥

muscular dystrophy ﬁ‘

Translational Medical Center, National Center
of Neurology and Psychiatry
OShin’ichi Takeda

Duchenne muscular dystrophy (DMD) is the most common childhood
genetic disease, affecting one in 3500 newborn boys, causing
progressive muscle weakness, heart and respiratory failure and
premature death. This disease is caused by the mutations of the DMD
gene, and there is no cure exists for this disease, but a number of
promising new molecular therapies are being intensively studied. Exon
skipping by antisense oligonucleotides (AOs) is a novel method to
restore the reading frame of the mutated DMD gene, and rescue
dystrophin expression. We reported that systemic delivery of AOs
targeting exon 6 and & of the canine DMD gene to CXMDy, a dystrophin-
deficient animal model, efficiently restored functional dystrophin
proteins at the sarcolemma of these dogs, and improved performance of
affected dogs without serious side effects (Ann Neurol. 2009:65:667-76).
To optimize therapeutic AOs for more frequent mutations of the DMD
gene, we designed AQOs targeting exon 51 of the mouse DMD gene, and
intravenously injected them into mdx52 mice, in which exon 52 has been
deleted by a gene targeting technique. We found expression of
dystrophin and amelioration of dystrophin phenotypes. (Mol Ther. 2010;
18:1995-2005). This study provides a proof of concept for exon 51
skipping in the DMD animal model. Indeed, we joined in one of global
trials of exon 51 skipping using 2-O-methyl phospholothioate. We have
also optimized AO sequences, which allow exon53 skipping of the DMD
gene together with Nippon Shinyaku Co. Ltd. After numbers of
toxicology study, we proposed an early phase clinical trial of exonb3
skipping of DMD patients, which was approved by Pharmaceutical and
Medical Devices Agency (PMDA) and carried by Dr. Hirofumi Komaki
as investigator-initiated trial in NCNP hospital. DMD patient registry
(Remudy), organized by Dr. En Kimura, NCNP, and the hospital
network for clinical trials (MDCTN), organized by Dr. Komaki, greatly
facilitates this early phase trial.

so1do] 10H

(BEFE)

Dr. Shin’ichi Takeda is currently the Director general of Translational
Medical Center (2008- ) and also the Director of Department Molecular
Therapy, National Institute of Neuroscience (2000-) in the National
Center of Neurology and Psychiatry (NCNP). He initially trained as a
clinical Neurologist and received a Ph.D. degree in Muscle Biology from
Shinshu University, Graduate School in 1981 and has a long time
laboratory experience including Paris Pasteur Institute (1987-1992). He
focused his research on development of molecular therapy of Duchenne
muscular dystrophy (DMD). He showed a proof of concept study of exon
skipping in the colony of dystrophic dogs that he established, and he
recently carried the early phase clinical trial of exon 53 skipping of the
dystrophin gene among DMD patients in Japan.
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KGR LA ENSOED, FEMBNSHEET S, L, =a-05F 5k
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%EUU/&L%//%7774&k®&fﬁﬁﬁfﬁé.V%Mﬁhuﬂ®ﬂww
BRGIEROBEL VST SR a—unF— A OHIER Bh L T4 5 4
7 PHEER Y hETA5 4T, EREFRE T4 THENH L. FAP
DB, MEAOT Y04 Nk L TTRACFERVENT 2 LENH S, Ltk
WAL LTI, MEEERRRG & LEREE AR E (MR ETHL Z L bR S
B RENH L CREECHFBBO AR L T o, Blo&LioBE15
(L) TREEOKVE LW BEEORENEEN T 20 L9 Bk
TC, TTRESAEFETHL I 77 IVA (CvFrn®) LV TV =FVOFEH
HAERRBR TR SN, 477 3V ARNISFERICARF CRAPIHEE L L TR
EENT § 77 IVARFAPIH L TR T2/ TH Y, FHERAILIN
DIER, FBRERZICLT 304 F=Y AOEFHEESNDER, FAPHFOIRMLL %
1F72 83 R RGN L TR S LA,
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(BRFE - REE)
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ERIBE  EMAZEFE BEERR, UovF - BERAE BF
Fr 14 KEScrippsHIZRFAT % (post-doctoral research fellow)
FRI7TE  EMAFERS BEERE, UovF - BREAR G
FR18E  EMAZEZMMERE BETOESD ERR

FR25E  EMAFERS MEERR, VU - BREAR 3R
(ELFEES, BE)

BARRZS BEARE, BAAFREMNE, B3E),

BAEHEYS (MEARENE, BEE K#8)

BAANGEGEES EREEEME)
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AR AEE IR A B
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DIERMIwild type b T ¥ A4 LF v (TTRAEE LEELG X+
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4707304 FREFROONAE. KB TIRRIB%OREEE DL T
04 FRERRLTIEPHLMR 2T 5 (Ueda et al. Modern
Pathol 2012). J4E, HEMET 304 FHRY 22 —0/8F—(FAP)TIHER
X EEROBETERINTETVIEY, 20% (D EBRIETOE

WO T EDLSSAL DEHNBMAEETH Y, BRBEOTTRE D7
304 K=V ABEIEA L5, TTREGTHEMIPEEL 25,

SSAE LI LI FRBERERZ ) 2% — I 0EE R72710-20
FHHCRIET S, SOIEPEEICO T I 0 FEETRzTILhn,
RIS EHEERAERE BV TT 304 FLEOFEL N L C
&7-(Sueyoshi et al. Amyloid). k4« O TIE, FIREERER, BRARNZ,
FREPAETARIEAZLL » 7 V2B T, 212 N33.3%, 238%,
444% OFERI T, wild type TTREO 7 I 04 FiLEDNEZ SN TV D
(Sueyoshi et al. Hum Pathol 2011). 7 3 &4 Fit& L BRERE OB
B &) LA, —HTHLPIINSOREDERIZE>TWhE
E2ONDIERDEET S,

SSAIZBWTFAPILRED GNA L) hza—unF =5 &R ENA
POV TR T PNL D, Coelho b IXASERH DFI20% O B 12
LPO= 2 —uNF =% H 5 EFLE L T A (2013, Amyloid). F4 O
HTOLHBIOSSAEL T, FAPE Ak Osmall fibery 4 70 = 2 —0/3F —
R LEFERRRL QLD BEMRAERTIET 304 NLELE
AFTHETIENT o TRV, FAL AL TIIHEAERTTITRO T 31
A FkEZROETHHRELHAHH, 29 LISSAIHE) =2 —u8F—
Awild type TTRO 7 304 FibEIZ LA O EPREREIRH 2 BT
5

SBEICMAET AREHIAEOT T, SSABREHEICHNT A Lt
MiEwiweZ2oN5 DHURLEZO L)1, RETROMERD A%
59 BRI ) BREER R = 2 - O AT - 2 BRI 2

 BERHEOT 304 K=Y ABHII B TEBEMICAEY v, R
4T, ERARHHER VERDIGE T LENH 5.
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S, BEN, TRI8E : BAXFAFBREISHREITZRR, FRI19E-214E | BEER
HLEIRERER, FR2E  SEEFMREE 24—t 24—k, FR2UE—  HRARES
SHRIR, FRBFIR—BAXZEIBEFRR, EFEEF L 24—k, BIEFHR, ¥
LEB L EIBABRLFSEER (TRBEEDS), HBABFREEFSREER, BE
BWET IOA F—> 8% - BRI, iR (FR2OEEHND), BR7IOL K-S X%
LHEE OAS@OEPSESE [SEE19955: 7 X U BEMESStavel award, 1998
i EAEFREMHHE, 1999 F: 277 £ —F ~Honorary PhDH, 20005 : B ABRKREES
H2H, 20084 : BAMRRAFFERH, 2015F VEHZHA L, (ART—~]|73I04 F—
ST IO FLERBOEN & bR, SETHREOLENE, BEREDEEME
BEOHN & AR, BEGREEONMEAELE
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LEIFRIRIBHT, AL A ML A% EOBRERERR AT — b7 7
T Y Y—LFR TOTFT V= AR o B
HEDOPHEIZ L o THIREEN DL Z LD S Lo TS,
) L7 a IR B4 U 729siY o Synsr X, I ba
YR TREE, MBEA LA, BBV - AL F R T
BB A A U, MR % R A R R S hvTw
L. E5\ZU4E, aSynE I Lo k3 B EE & I AN
AR L, BN S AR IR T AR - b w5 7
) AR - BEFEARG — 2SEI eI - s TV &
W TREH S NFEH 2 EDOTWD, KT VKRI T AT
EZ O TR ED TB LN L4%DOW5E %
BBEL, aSyn®mACHTIIZHEIN L 7202tk X = X 2
122V, (1) aSyn®a >y 7+ A—3a »254k, (2) V) V%
L2 Z U &3 2EFREIBE, (3) a SyndOWIL - 53#s - 55
PRI YT, s OWIZENE L 50 ) 3 R L <
TEL . 72, B4AL a Synl2 L A Mo MENCER L7,
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ERIEERFBE IEAL - MBI R (RN L)
O/NBFETRS, SR —, IWHIEL
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BUENT, N=F 2V UK, LE—/MERERANE, 2555
EMERIZLOET D a Y X7 LA 8T — TREMERHE
L TIICERET A2 F T AERATH 5. @BInFEN, K
MRS, aSEEIZa v X7 LA ) F—I12BIT5

TR EC BT A E 2 5N TWwah, aSIE, B
VAR R oo ) v —bF ) I —, FLCFub

T 7 AT NVRESRHEE Vot L) SEARICEET DS
LA & D R 2 S T 28, AR, FUIHHEATH
LUEMA ) I~ — ZE 0D HEDS TR E SNT WD,
VRcFes iz 72 7 — by 77 v EV Y 23 Lo
L3 D HEBRICED DY a SO BERHEIZ I 2 ¥ % 2 & 23R
H L7228, i, FAld, Ml LiERAUEE
BB, JETHDBEMEE N7 = — VLB D a
SEEBRIZBIT BT L, 7/ = WVLEWD aS
DOF ) I =R T v T LA NP5 Y — DK
EEWA MRS A LA RM L. $72, x TV ADWHERT
A A % M\ CLong term potentiation (LTP) (2 K& I1T 9 252
T L, 7=/ = LEWOF ) T2 — s L ) >
TAFBUEABBS LI L EWLNICT LT TR,
Nuclear Magnetic Resonance (NMR)x Fi\vT 7 = / — L1k
EMHDHEET B a SOFFEFEFE L. 7=/ —VibE
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WZOWTC, EREBELTVDL a-v X7 VA VT OEVHLT
TU—FT LD, ¥ X7 ERMFBREHOMITTH 5.

a- X7 VA VBRI BEFREBAIE LT, ) VEML, 2 FR T
7t SUMOAE, = ki, CRmYIMZ EDBHOENTwE. 20
9 HSUMOILPAL OB DS, EALERNTIC L > TEEL TWA4T
CREENTWS, b B I 5 A BIRBIEEL, ©Y) ~
129 (Serl29) ) VAL TH 2. LKL Twba-¥ X7 LAV D
#190%12Ser1290 ) VEREASFED NS, —K, IEHEM TR VB
fbshiza-v 27 VA Y OEFIZEFICY RV, ZD#E1ESer]29
DY) VERALD, a-¥ 27 LA Y OEREERERBE (FrEE) 128
WTHELLANY N THHZEEFRL TS, Wb HREN
1E, Serl290 ) Y BALERERRE S L 2L THL. LaL, &
BRENOERTIE, OO B\ TSerl29Y) v EELIC & 2 Ktk
HENRIIEO SN T, TIE, LX)z Y BILyF
MEEMBICER L TBIRENLDEA I . ZOHIZ) Y BRLIC
FObLEIOEN D H L. RBENOREERTTFMS LT i
W2 EELT, OHIFNTDY) VIR L ~OVHERERE &) v BRE T
HEREL, @V VERALIC X BT M - B S ORI~ 0P
@a-v X7 VA YHRIIBITA) VEBALORE BTN G, 2
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B RO L TAaB, E512, ZEFF L, CRImLINIZH
LTHSN TS EHEIAANDOEREERT & L L TA D,

2D L LT, Serl200 ) VELAT a -V X 7 L A ¥ OER
BEBZELRE V) ZEDRHDL. ZOHIZONVT, AAVEH
WCTy MEEIZ -V X7 VA Y EBHEEET VTR R
ENTEL LaL, —EORERIGEONTV R, ZOFHE L
T, EBLEOME S510FF— BT LI R R pE S HE LW
BN EZ OND. INOLOBMRRIAERICE LD, ) VL
REOa-V X7 VA VIIRBBET RO OWTRZEL
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T BADFHEIDT VT 72 27 LA v D5 RERE % 3
LEDELTEZ L2LARDS, HRII7TaT 7V —46208
FURTHLETLLD, YxRUVAHERF—F 77 V=
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T7 VX7 LA YOG OWTIRGLT 5. T2 b
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University Braunschweig ® Department of Cell Physiology IC T+t W% &
(Humboldt Scholarship) (Prof. Dr. Reinhard Koester)
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Jadb o ST A OIS %n‘ Iv-/%)v- oS, MEELEREEL GIRENR
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Chairs :
Akio lkeda (Department of Epilepsy, Movement
Disorders and Physiology, Kyoto
University Graduate School of Medicine)

Hiroshi Sigeto (Department of Neurology,
Neurological Institute Granduate
Schoool of Medical Sciences,
Kyushu University)

Epilepsy is one of the most important and commonest diseases for
neurologists both in clinical and research point of view. Many
antiepileptic drugs (AEDs) of the new era have been available in the
last two decades, however more than 30% patients have still suffer
from refractory seizures even use of several type of AEDs. Surgical
resection of epileptogenic zone could cure focal epilepsy, but a half
of intractable epilepsy patients are not suitable for epilepsy surgery.
In order to overcome these situations, it is essential to delineate the
mechanisms of epileptogenesis. Increasing knowledge of
mechanisms has been unrevealed in the field of basic science in
these several years.

In this educational symposium, 4 lecturers who are at the cutting-
edge of epilepsy research on the basis of clinical experience, will
provide us with updating information as follows. 1) Prof. Wiebe is
the exco-member of international league against epilepsy (ILAE).
He will give the information of current state of epilepsy treatment
from the worldwide viewpoint. Namely, personalized or targeted
medicine and advanced imaging of the epileptic focus in the
industrial world, treatment and educational gap in the developing
countries, and a large-scale, worldwide collaborations. 2) Prof. Lee,
who is the chair of commission on Asian and Oceanic affairs
(CAOA) of ILAE, will raise the concerns that either old or new
AEDs have not been proved to suppress or modify the
epileptogenesis. It is important to introduce the repurpose drugs,
which have not been considered as AEDs, and drugs for treating
comorbid conditions to improve patient’'s QOL. 3) Dr. Kanazawa,
who is the neurologist and epileptologist, will show us the
mechanisms of the cooperation of both neurons and glias based on
the observation of direct current shift and high frequency oscillation
using actual recording of patients’ invasive EEG data. 4) Prof.
Kaneko, who is the former president of Japan epilepsy society, will
provide us with the clue as to how we could approach for the
development of and discovering new drugs aiming at curing and
preventing epilepsy, besides seizure reduction. We hope that this
session will summarize the current state and future prospects, and
that neurologists will become much more interested in epilepsy
both in clinical and research fields upon this symposium.

8:00~10:00 E5%5(REX v+ 3F 302

E-03-1
Worldwide current and future state of
epilepsy treatment

International League Against Epilepsy,
2University of Calgary, Canada
OSamuel Wiebe!'?

The current state of epilepsy treatment worldwide could be characterized as
one in which increasing knowledge and understanding in many areas has led the
epilepsy community in three main directions.

First, important discoveries in areas such as genomics, imaging, and
fundamental research have opened the door to potential new ways of managing
epilepsy. These include the promise of personalized or targeted medicine,
advanced imaging of the epileptic focus, and insights into mechanisms. Most of
these apply to the industrialized world.

Second, we are more than ever aware of the huge treatment gap and
educational gap in many parts of the world, as well as the unconquered stigma
and inequality that afflicts people with epilepsy. Even the most basic knowledge
and treatment of epilepsy are absent in vast regions of the world. These needs are
universal, but affect more severely those in the developing world and in resource
poor countries.

Third, we are seeing large-scale worldwide collaborations, which are perhaps
unprecedented in epilepsy. These include efforts to elaborate action and strategic
plans at a national (e.g, Institute of Medicine in the USA), Regional (e.g, Pan
American Health Organization and European initiatives, The New African
Regional Commission in Epilepsy), and International (e.g, the brand new joint
initiative between ILAE, IBE and WHO for a world-wide action plan in epilepsy).
Similarly collaborations in topic-specific areas are flourishing. These include the
harmonization of USA and European regulatory mechanisms for new drugs, and
the international epilepsy genetics consortium. Countless other collaborations
also exist within and among regions and countries.

The way forward will by necessity require an increasing emphasis on
education at all levels, stronger fostering of collaboration, and embracing open
science and open information strategies.

(H&HE)

Dr. Samuel Wiebe is Professor in the Departments of Clinical Neurosciences and
Community Health Sciences at the Faculty of Medicine, University of Calgary. He is
Associate Dean for Clinical Research and Director and founder of the Faculty-wide
Clinical Research Unit.

After graduating from medical school at the University of Guadalajara, Mexico, he
became certified in Internal Medicine at the National University in Mexico, trained in
neurology at the University of Western Ontario, obtained an MSc in Epidemiology
and Biostatistics at McMaster University, and training in epilepsy and EEG at the
University of Western Ontario.

He joined the Department of Clinical Neurosciences at the University of Calgary in
2004 as Head of Neurology and Kinsmen Chair in Paediatric Neurosciences. He
currently holds the Hopewell Professorship in Clinical Neurosciences Research, is
Fellow of the Canadian Academy of Health Sciences and was elected by the
international community (128 countries) as Treasurer and Secretary General of the
International League Against Epilepsy for two consecutive terms. Dr. Wiebe’s
academic and research interests include: clinical research informatics and analytics,
outcomes research in clinical neurosciences, randomized neurosurgical trials,
quality of life, epidemiological research and evidence based medicine. Dr. Wiebe
mentors numerous national and international clinicians and researchers.
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Comprehensive Drug Treatment of ;},, =\ Slow or DC shifts as the index of
Epilepsy e epileptogenicity: a possible role of glia

=

Yonsei University College of Medicine, Korea
OByung-In Lee

Introduction of more than 16 new AEDs over past 2 decades has changed the concept
of AEDs therapy from seizure type-oriented therapy to patient-tailored AEDs therapy.
However,impact of new AEDs on seizure control is still quite limited because none of
new drugs in monotherapy have shown any superiority in efficacy but some
advantages in tolerability profiles. Apparently, compared to older drugs, new drugs
have better safety, tolerability, and pharmacokinetic profiles, and carry diverse
mechanisms of action, which are strong advantages for combination therapy.
Therefore, new drugs are frequently used in combination therapy based on the concept
of rational polytherapy, combination of drugs having synergistic interactions. However,
for further promotion of combination therapy in future practice, we need RCTs
showing objective evidence for the superiority of combination therapy to monotherapy,
which have not been undertaken yet.

Another critics against new AEDs are their lack of effect on epileptogenesis and
disease modification, which is largely related to our incomplete understanding.
However, with rapid progress of genetics and basic neuroscience in this field, we have
started to use repurpose drugs in epilepsy care.e.g, rapamycin and related compounds,
COX2-nhibitors, medical marijuanas, bumetanide, etc. These drugs have not been
considerdered as AEDs until recently, but being tried in increasing frequency for better
seizure control in those patients suffering from refractory epilepsy. In addition, there
are increasing interests in treating comorbid conditions to improve patient's QOL or
prevent complications, e.g, add-on SSRI for treatment of depression as well as
prevention of SUDEP.

After two decades of New AEDs Era, we are at the beginning of transitional stage
from antiseizure drugs to antiepilepsy drugs.Future AEDs therapy will be focused at
compensating disturbed molecular mechanisms assessed by genetic and molecular
analysis in individual patients.

CHEFEE)
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Yonsei University College of Medicine in Seoul, Korea
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Feb. 1974 Graduated from Yonsei University College of Medicine
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July.1984 ~ June.1988  Assist Prof of Neurology in Indiana Univ Medical Center, Indianapolis, IN, USA
Sept.1988 ~ present Professor of Neurology, Yonsei Univ. College of Medicine, Seoul, Korea
Mar. 1999 ~ Feb.2007  Chairman, Department of Neurology, Yonsei Univ. College of Medicine
May.2011~ Apr.2013 Director, Yonsei Neuroscience Center

Mar. 2011 ~Feb. 2015  Director, Yonsei Neuroscience Center

3. Professional Appointment

Mar.1993 ~ Sept.1996 ~ Secretary General, 9th Asian-Oceanian, Neurology Congress

Mar.1995 ~ Sept.1996 ~ Chariman of Organizing Committee, Inangural Congress of Asian and
Oceanian Epilepsy Congress(AOEO)

Mar.1998 ~ Feb. 2002  President, Korean Epilepsy Society

Mar.2006 ~Feb. 2008 CEO, Korean Neurological Association

May.2007~May. 2013  Pesident, Korean Neurocritical Society

Oct.2007~Mar. 2011 Chairman, Council of National Medical College Professors
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4. Publications

3 chapters and 102 articles in SCI journals

"Department of Neurology, Takeda General Hospital, 2

Department of Neurology, Kyoto University, *Department of Epilepsy,
Movement Disorders and Physiology, Kyoto University

OKyoko Kanazawa!, Takeshi Inoue?,

Akio Tkeda®

Ictal slow or direct current (DC) shifts seem to be a useful biomarker independently,
or together with high frequency oscillations (HFOs), to detect epileptogenic zone based
on previous studies. Ictal DC shifts reflect sustained paroxysmal depolarization shift of
pyramidal cells, and passive sustained depolarization of glias following ictal neuronal
firing due to increased extracellular K+. Recent researches also indicate that glias are
actively involved in the generation of ictal DC shifts.

The analysis of 16 patients showed that ictal DC shifts or HFOs were recorded in
smaller area compared to conventionally-defined seizure onset zone, and they may
represent the core of tissue generating seizures”. In this analysis, the onset of ictal DC
shifts preceded that of ictal HFOs. This warrants further studies to determine the role
of glia In seizure generation.

The case study of seizures before and after partial status epilepticus and AED
loading showed that acute AED loading resulted in lower amplitude of ictal DC shifts,
and shorter duration, lower frequency and decreased power of HFOs. Glial and
neuronal activity, represented by ictal DC shifts and HFOs respectively, may behave
differently to acutely loaded AED after partial status’.

The case study of repeatedly observed negative slow waves or slow shifts
accompanied with 80-200 Hz HFOs in pre- and post- ictal periods showed that they
occurred less frequently in post-ictal periods, and may be a possible surrogate marker
of epileptic focus in this particular patient’

Ictal slow or DC shifts are possible index of epileptogenicity, and glias may be
actively involved in seizure generation by mediating ictal DC shifts.

Reference:

1) Kanazawa K et al, Clin Neurophysiol, 2015

9) Kanazawa K et al, the 48" Congress of the Japan Epilepsy Society, 2013

3 Inoue T et al, the 4™ Annual Meeting of Japanese Society of Clinical
Neurophysiology, 2014
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North Tohoku Epilepsy Center, Minato Hospital
(OSunao Kaneko

Despite the recent introduction of newer antiepileptic drugs (AEDs),
none of the existing (AED) can cure or prevent epilepsy. However, our
understanding of the pathogenesis of epilepsies (epileptogenesis) and
ictogenesis has grown over the past 2 decades, providing opportunities
for the discovery and/or development of more effective treatment
measures including anti-epileptogenic drugs.

To develop a better treatment strategy, new type of AEDs which can
alter natural history of epilepsy or prevent the development of epilepsy
In atrisk patients and the identification and application of new
screening tools for drug development should be studied.

For new screening systems for new AEDs and new treatment
strategy that cure epilepsy or prevent epilepsy, the development of
epilepsy model animals are crucial as a tool.

Among epilepsy model animals, genetically engineered one such as ,
transgenic rats strain carrying human epilepsy gene which fulfilled the
3 validation criteria for model animals are good subjects to study
because they develop spontaneous seizures. These genetically modified
model animals are much better than the conventional chemical and
electrical models for screening test. Using these model animals, it
becomes possible to identify target molecules and pathways, which may
lead to the radical treatment of epilepsy.

Therapeutic time window of treatment initiation with future AEDs
must also be considered if the drug is expected to have a property of
prevention of epilepsy. Yet, there are many issues to be resolved before
the initiation of new treatment strategy, namely, cure or prevent
epilepsies.

(R&HE)

Dr Kaneko graduated from Hirosaki University (1972), and studied Neuropsychiatry
and Epilepsy in Hirosaki. He further studied Neurochemistry at Niigata Brain
Research Institute, and Neuropharmacology in the UK (Bristol and Cambridge
Universities). His present appointments are Visiting Professor at Tokyo Metropolitan
General Psychiatry Research Institute (since 2002), Honorary professor at Chine
Medical School (since 2006), Professor Emeritus at Hirosaki University (since 2012),
and President, North Tohoku Epilepsy Center (since 2012)

He organized Epilepsy genetic study group Japan, and published many papers in
international Journals including Nature Genetics, Nature Communication, PNAS, J
Neuroscience, Neurology, Epilepsia, J Cell Bio, and so on.

Prof. Kaneko founded JPN Society of Clinical Neuropsychopharmacology and was
the president from 2006 to 2012. He was President of Japan Epilepsy Society
between 2009 and 2013. He received Outstanding Achievement Epilepsy Award
(CAOA, 2012), Ambassador for Epilepsy Award (ILAE, 2013), JPN Journal of
Neuropsychopharmacology Prize 2013 Award and Japan Epilepsy Society
Qutstanding Achievement Award (2013).
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v ) 7kt - BIEAR - LYT b

A8 (1996%F) ﬂﬂ-ﬂkikiﬁl’é?%iﬁ%ﬂﬂﬂ%@ﬁlﬁ"— (R#be/ &1L

)

TR 124(20005F) AMNKZRERE - RRIES

FR175E(20055) UMDNJ-New Jersey Medical School - Postdoctoral Fellow
B

FRE205E(20085F) AUMAEREE - B - mILE - BIERF - BI

TR 245(20125F) AINKZARZIREZ R RITREREENES - i

FER255(20135F) AMARZAZREZHRFREREERRE - RERMRE
EE~BREICED

OFiE%=

BAARZES, BAXBERZS AARBERASZS, AXEEZS, BEW
#%% BEABLEEAEFS, American Heart Association (BCVS council
(FAHA)), Society for Neuroscience
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58218 (K)

E-05-2

BB (- 34 ¥ 5 G-CSFERRRIG A 'i = 5!
NSNS
B R R AR R, SRR LR SRR A BE '§

R SR AT Ge Rl R R, SHE H AR
AT ESE MMENE S, CEILky B
IR R, CILBRY:  BESEED MRS
Omigtet!, AMELY, fil F B
T #e B BRE TS, RS
HE R KA R

WEHEREL LT, Hhtsile, ESHR, PSR % v 7= BRI A b LT
WA, Y - WE - FVIEE. T, il EE O granulocyte-colony
stimulating factor (G-CSF) HEIMEFEOBINIATS Y, Z2HPHHMHE CH
FEHAE.

G-CSFIE, Fkx OIHERZE b o i e, M Mg L M e, HiAE 7
RE=VA, BIVE IV BMEEEERL LA E L, BICPEGCSFE 5 CHIE M
TR R AR L2 5.

Forld, BAES1H B LETHH ORI GCSF % 5 H HEHET 2 SRR
W% o7, G-CSF 1507 L300 1 g/hody/ H &5 T I3 IR EL 1240000/ u LU F
IR L, ETHHRIGEE L KX TEURHBRET, HROMEREOUEL D
72(J Stroke Cerebrovasc Dis, 2013).

EOICENSKS L ORFERET, SIEURE N O ok IME)IRE B 0 i 28 £
10061% HiZ & L, G-CSF 150 ¢ g/body/H %\ L300 1 g/body/ H %58, placebo® D
SHIIRY 1, 20ReM MY 5 L1, BREE - BiREEARIZTGCSFO
HAlk s L OEERSEYIMT 55 v ¥ MUBIBERBR 2 0L 7. Seaylc
TSR B 2490 (B1E200, RIE206), F#T71£105) THY, G-CSF 150 u gl
BHE200, G-CSF 300 1 ghe 51861, placebo 1161 CH o 72, G-CSF(1507% > L300
wg/H) SHFEEERSTIE, WBCIZ35000/ g LT OREHTH Y, BELDTDHL
o7z, Placebol & l# LT, G-CSF(300 1 ) CldBarthel index Dt E (& % 31
b 00, SERIZ B TIRAERNIHSS, mRS)PMEES 1 XICAELL DL ho
fro Lo e, REIHERIZEEL00 BEERRI RN R Ao 7 ORI
LOREEOELOENFEL, GCSFOBRNELEARTICRES hd o b
BaNb. SHCCSFIBS T, FOMEEE - WRERES BRI BT 2
ZEEYICES

(REEE)

HBAI56FE3 8 WHBAFEFIEZFZE

RF1565E6 A ~HBFIS8E3A Wi A FmBEEHEE

HBAI584E4 B ~FBM624E3H  WBAFEFHAFREZHRF(ELER)

RBN624F4H  RiFAFEFEHENFIETF

SERTTETA  Canada, Montreal Neurological Institute (= 2E 88 %

FRAE4R  RBKFEFBEENTHEM

TRI3E4AR RBRFEFBARZEREGEARELIR

TR0GF4A RiBRFEFBARZRSZARHER

TH22F4R RBRFEFBPRERRE > 2 —RFH

TH24FAR RBAZFEFZBARZRMEARHRER EEER)
RBAFHREEFMRAMRE RS, RBECES

EEE

International Society for Cerebral Blood Flow and Metabolism: Committee member
BABFERFREE, BARBERASHFISES - §ELX8, AFuEF¥2AHE, BFRRZE
‘Zﬁﬁﬁﬁ, BAMEARIRTHE, BFARARZRTHE, BAOMEREFFRFRIL

B

BAMEFEEME FEE
BANRERREE, WAREYEE
BARRZERFREME

g9 H
HRBRAEE ORI
HERECBI Y HEME - BARTIR

15:10~16:50 FEIRHZ(KEA vt

1B BRA—JUB-1) B

E-05-3
RifEZE®R OREH R E RO B

S AR N o o R T U e R T
O IAEA, HAREZ

TEOMBAFEOMAI L), Wi A O A 7% 51
RS HEL, MEEEPELTWAZERION TS, Bid b
DML R, HERICEANTENIBELLI L LTW200b
L, L LD EHRICB W TN ER ICMREDIHAT A L v
AERIEZ L, MOBERES L Z20MERTHS AL 2L,
Bz e i () M R ORISR A RN HH L Bb b,
ZOwITE, MEERICE U s MEBdion —y 2 20E Mm%
EMPCTHIEDNEETH D,

Trlxvy AWMEETT VR A, FEESSHRGIEE SN
P 2 R L, SIS A (U1 b))
HETHLZLERELC&. 20 LIZMENEMERT A ho
HA b e L DICIENEM (BBB) O ICEERB X% LT HR)
B A N AFERI TGN & L ORI ST AR 2R L
TWh, WIEONY) Y4 MIFEEEMC L o TRME NPT
EHMICET 2 2 AT TSN TV AR, FAl, EEORY
A FTIEA L, WEMETHICHMEL TR L Lot
BLIEN) %4 F2'BBB% 13 L & ¥ 5 il o ik 1o 5§
HUEEE 2 5 LT\ b (Stem Cells Dev, 2011, 2012). & 2575, 20
FRIIAY) A A SR 2 A AR I 72 L R S B 0
PALTHINE & DEIE TS 1M T 5 (Cell Death Differ, 2012). T3
BRI TR EE 2 ERTERVEBOD Lo b Lhkw, 72,
~ 7 AN C 2R JE BH o) F1 2 ] 12 Doublecortin b 14 O % 554 4
AR NDLH, AP EROMEME - SHIZH D 5 Link
(Mandai et al, Neuron, 2014:8393) 2 FEH L TV H 2 EHL N E L5
7o BB YA MR LI E BB T A2 L, EIMR
A A MBS LR, RGO TS L, IAEITHE & Rk
28 =7y e RDTYF T ATHMEICES T2k HTE 7

INFEFTOERAOHLOHL PR o722 £, B 44 b
LHLZ B AR Tl 72 <, in vitro CIEAEMIIE L MW, 3 2
07 ) 7~OSERET 2 S HEEGENRTHL L) 2L THD.
LD OBIGITHARRC BT H BRI & ORI L > THKIE
LTwa 2 6N57, HENTOEMAY) ¥4 b OREIISHMR
HENLZ LRI NSG.

(BEFE)

BBFN53E3 B (1978) AFREFMKFFEE

FBANS53E4H KRAZEFZHE—NF AR

BBf53E12A WIAMERERTE E8

FRFNS7E1H(1982) ABRAZEZETERE E5

HRFI615E108(1986) A Z > AEML IO 5 K% HREE
FERITHE4IA(1989) REEFAZEINF BF

TRR25E2H(1990) EEEMAFEANF (WFE - #ESCURL)  Hib
ERI7E118(2005) EEEMAZENBE, @ - SCUR BiEER
TRI7THE12A EEERKZR, EGEZHRR, #EEEMESRMN B
TH25F48 EREERKAE, kmEZHRHA AR

BEICES
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5218 (K) 15:10~16:50 ESBORBH(REX vt 1B BRK—IVB-1) ]
E-05-4

BIEEBE (KT 2 BB EZIREE

MPhase1/2afE Rt

VIR B AR TSR L > 8 — AR

FIEHs, 2o AR FR A > & — ke
VIR, I ARTRAIRE L > 4 — IR
OHMWE!, HWHTH SIHET, RR—47

e HAY B2 130k e & & 48 il R BRI O #AR Y
B5H5, MEFEB X ONREMEET A2 4 L TR TR et
ETHZ L EAMFERITTHEALL, ZNo0mRIcEo X, B
DLEEMERERBEZ TR E LA CEMEZERBEO
Phasel/2a [ & #X Bk % 17 » T & 7z (ClinicalTrials.gov ID:
NCTO01028794).

Wroen g © £ B BmFULE, OFEMNERIERSE, 20/ 2L
L5 LU, S8ET H £ ONIHSS(National Institute of Health Stroke
Scale)2’10 £ L b, NIHSSD ABehsA & O EEAS AU, Th 5.
TR LB BRI 2omIBE (R =8, N=6), & #iERIE0mI (5 &
f N=6)CTH 1), MAEZEFIELI0H DI BITRIUE 17V, BB
fla % B, BREIEERICY H ICEIRNE G- 21T - 72,

R ORI ) FEFREBE SN oz, AN IVT Y
PO =)V e OIECTI, HERHINTHSSSE 1B L CH BRI
MEEROL. T, BAEHEBAEFORK T, BHEHD
Fi AR R AR R AR ISP L C BRI 2 A EEE S
7z. F72, PET(Positron Emission Tomography)% f\» 7245 Cld,
Mfase 510 L L, 67 HRICB v CRZEM B & O RO
BUARNEEHERO EABIZE SN

B NN T 2 A O MERE E HmEE %
ETHO MBI R 2 IR 3 2 T REMEAVRIE S L7z, TRIRAIE
OBFED 72124, 7 ¥ 7 ML LETH ), BEZ DM
i CTH 5.

(HEHE)

19894 KBRAFEFERAEZE

19895 KIRKZEFEMERRE HEEGE—AH)

1990 B4 ER&EESFlE BZEHAR ES8

1993 ARAFAFBREFRARF (L FEGEERDF)

19965 XKEIOCET7XY H#IHR&

2000 EAMREREE ERSGH ES

2002 ENRERSBRARES 2— RERARE ER /BEERR ER
20114 EREFERME ghEEtS— BEEEWRS BR
HP5EF

REMmEREE, FBHE

HRT—~
RIS E 2 -5y MU ERETRSBAERE ST 2 HRAEERR
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B
B EF (&RERKFRE BEEZMEHR £aFt
FIAFERE - HEAFEE)

FHR— BEERKEREERE L 2 — #EAR)

PIEMEMRE B ORI LI D720, MEHICEE L TR
BHE LS, Z5MEMAE, BOREMEMEZ & o et
HBOBHENREE = 2 — X =4 EORM MRS, E
KBTI 7 & ORI IE AR, Wik OB ORE
WA, MR RICE ) HREROK D L\, BED
Y Clx, L7 2RI L Ca 2 i B O S AL BEC
b LD\,
RYEHETIL, GO REMELEERBIE - TSR
MREREEZ 25 5 EERMREL LD ST, K - BE -V o~
FINEF & RN BIATERE L CRRIEIC Y75 9 2 TRELRFTO
MAEZIFT B0, TNENEMOELETH S THEHT W2
724
1. SLEIZHE) MifEBEED R - W - (6%
fFINRE BRENE, U o~ - BERARE A
H O R A 5, SLE 12 fE 9 E IR OB IS
neuropsychiatiric SLE (NPSLE) D2, iRRERTE, 7z
BIRHDOHESR IOV TIFRH L T/ 72 <.

2. N—=F v MEB L OZOHEBFHEEIZBIT L MREEED
R - BT - R
EVREARE  EoRE AR BRIRPREE Aok
kLS, X—=F = v M, FICHERS T/ E 2
LUFEN—F oy M, 2, ZOBLIELIRERIREIC
FETAHEAY £ — MRIZOWT, BWORSL Vb,
BOWRMA - FRREDE, IO OV T T2 72
<.
3. BEIY v~ T - )y SR 2B A MR E O R
1R
el KA RFBRE AR TR % - KBRS fRH
EHBEAED S | rheumatoid arthritis® & BIETER I AE 9
FERRSE, I 2120 ) MR 7 & OFRRE, Rt AREERYIC
M L7 iR LIS oW TRRL L Tw7z72

4. TgGABER B BT L W EOIFA - W - 1B
TR R R R ERSRIE  HER AHIL
A2, MR E SO SERICRIEERE Y E L
BIgGAMERE IO WT, HAFOBEEM TR OREH,
MIEEEREDIL AN, OFIERRE, FomBIIHIET S
FIENZ BT B IEHEEOMESR L EIZOWTHGL L Tnwiz7e
<.

EHWREERELRDT S, MRERICETEE S O
&, ZTORRREORRIZM B L OENRHETFEO
BIUIRhE oD, MEIRELOMD ) PEVnI R
SO T 2R OARLZ T, %O HEBLHEIC
EPLTWEZW,

15:10~16: 50 5= (KREX v+ 3K 302)

E-06-1
SLEIZ# 5> #iRiEEDRE - 2 - B

EINRFAFEAE AR, ) v ~F - B
PR
OrHf =

L BMET) 5< b= A (systemic lupus erythematosus: SLE)
i, 20 ETHCRESSERERT, HELERTED
B, BROBKREEEY LS. MREREIISLEO PR HET 5E
BRMEHHRETH Y, P22 Tld % R AR B AR AS
BEINLZELH D, KEY) T FEETIE, SLEICHE) Hifah
FRAEIR % neuropsychiatric SLE (NPSLE) & L C190dHENC /48 L
EFEL V5.

NPSLEDZSAEREFE & LC, MLBUHBIM O #ke |2 BE D Stk - 455
HOMREIEE B & RPN EIC L 2 IE O MR ED2
DOWFEHIEEIN TS,

NPSLE T3 BT, MMRI, ik CRELRDLIEHHY
LU YRRESUE, $1) RV — APHUE, HINR-25UfK & NPSLE 8
RIRET 2 WG H 575, NPSLE L HEESBWIC & 2558107 ik
IFFE L v, SLEICHE ) B ERO K & LT, SLEIZ & %
ERER R HREEEZ T Th (, EG9E, HHEY, FHORIERZ
ETURMERICE 2500 H Y, 4 OFEF TSLED B EFEMEO
Gl L CZIRIER OE R 217V, SRR AT ) LERD 5.

20104E RN 7 = 2545 5 5 NPSLE % D recommendation 4
REINTBY, REE - FEROMEEEIZIZATOS FBLD
SEPEHIHIA], A O FIRERE S TP/ MR - PUBR SR, SR
e U ORMHEIR I IS TR, RESRIEIEHTAPAEDK
GRS N T A, $72, EFIES LNV TIENPSLEICHT 5
VXTI TOFRESRESNLTEY, 20114EI2R) A7 T
SLEDO{G#FSE L L CRETRII S, 4%, NPSLEIZx L CAENE
WHEOFHEARENDL Z ERHIFEEN S,

LR TIEBAREAE & ) v~ F - IBERNERDSE U EICE L2
BELTBY, REMENPSLETH 2 MIMERE, NiE, FER7
TR, BEIREREE, BYYE GEFTES B BE) 7 L4
RAEBI R BB L T b, AT, URHCRER L ZERZ R L
%)%, SLEIZHE) MfEREEDRR - I - IHHEORIEDOHIIZD
WO 5.

(BEHE)
¥ B

19975 EMAFEFRESFIZE
QQEEFMkitﬁﬁﬁﬁm%ﬂﬁT,ﬁi(E#)

19974 EMAZEFHEZAR EEERR, UovF - BERAT) AR
2005%F - 20074 SHRAZEZERRAR BREK- UIIF - 7LILX-) EB
20074 - 20085 {EMAFEZHMBMEAF, UV vF - BERABIEN
20084F - 20094 {SMAZEFHRAFERF, U< F - BRBEAFHE
20094 - 20115 KEA 27 1 7HAFEFERICES (Merrill D. BensonH R ICHIE
20114 - fEMAFEFBRAFENR, U~ F - BRRAFHEL

20124 - EMAZEZBHERREY V< F - BRFEABEMNZHERER
(FME¥2, REHMAE, BEIEFE)

BAARES | BEAFHE - BAABFME - FHHE
BAUYTFES MK - 8K - FFH8

BAMEZS  EME

BAREYS, BARFRREYR BAMRREYER
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E-06-2
N—F v MEBLVZOEREERICS
i 3 HEEEOREA - ZH - AE

ST R ol AEPIRE,  BRRTIRZERD
ORIk

N—F v M (LFBD) & Z0EHEETHL AT 14— MF (UL
TSD) ZEEHEHAE A T %2 EOMERNELET LI LN
Mo, ZRENREAN—F 2y ME (UFNBD), #if&A 7 4 — M
(NSD) &IEiZh 5. HLA IINBDTIEBSIAERTH L DI L (i
DLT%IR L75% L L, BT TI90% P F), NSDTIEB54E &
CCWINEHETH L RHESZNZN14%, 28% |2k L74%, 85%).
WINHBDESDOEREETHE SN TOAHEL YV EFETHY,
BRIHEDNTEL AN ZAANOHLAD EEH M5 AR S
5.

BDTIZ7 7 274 FEEBIRARE B 2bnTsY, HLA-
B51OAtlz, HLA-A26, IL-23%%4k, IL-10, ERAP17% X ®OSNPE O]
BAVRENTWA, HENERER L EOREAEPIEICHS L Tw5
WREEATRIE S NTB Y, WRLEOIRRE 21724 = 7T v 5Ek
MOIL-235% 754k % & OThI7Y) v 758k L, IL6%° TNF-a 72 & % i
L CTHPEROFEE LA RSP HE SN TS, $/, T3/ X
TF ¥ =¥ T AERAPLZHLA class I&R7F N EDOREEIZHSL,
HLA-B51% 41 L 72 MRS ST ) » /SERIC & 2 B RIGICHE L T
LMD H B, SDTIZHLA-B54B & OCwl A5 5 2 LIk Wl
BEEVET ) v/ SEROMH 7% I S ER S NT, IR EROBRETED
HEEEBMREIEZ SNE. TNSOHLARFHEROFEELI
EEMICES T 2 EPHESNA.

NBD &ENSDOSERNZE BN S 2 513 FOERICE D TTHETH 5
Fe 5T O MR T O NBDICA B LA & 9 %I % D ANSD
TRALNL . LD D NBDTIXA30-50% 2B E O
\ELDZOIIFL, NSDTIEFE - EfH2 D OOHREIIELT
HEMBIEARAR LS. FEOHLAREROBREFTIEH 54
S % RN A HLAZ T TR 5013 27 %19 . iF
HEROBERETTIED T # ORIk E L W) Bl 5, NBDENSDRE
BT 2 MR EG & Mard ), FESHAL LTHYERS
BELHD.

iR BIE AT T4 FRI VT Vi &1 X BIFaERFE % i
FEDNED HND, NSDTIEFFFZ ) EEFN K LI ERo fEde s
HERDR®H 557V v R EOMREPRE SN TWE, L) EHED
NBDTIEA b PLEFH— 124 V7Y THENTH L LREE
nTsh, V) U ROHIE L BEET 2RSS 5.

(R&HE)

1982F WAKFEFE %%, F #EARAS

19865F WIAXFAFREZMEF %, F XFRkEL EICETH
19885 KEHY 7 ANZFKREY LT T2 D 20K #ERF
19915 RALKFmke EAFR

19936 [EifEw - it ¥ — MEmRm KHMERN

19945 Ea&Em (B ERBERE) ShRk SRR
19995 [ ERARHIZEED BBk

2010F [ EifleR SHICE?

15:10~16: 50 5= (KREX v+ 3K 302)

E-06-3
By~ F - Uy FHEmERICE T
ZHEEEDRE - 22T - AE

JeHEE R R BEE AR TE R SR - AU

i
OPRHIE B

BE) 7~ F  (RA; rheumatoid arthritis) [, HLASERZ £ L2 E&EHER
N A RBERFAER L CRET B AERRETH L. WEDERIEEEE
Ji% & 7T EEEIEAR A Y, WIEREA S MY v 2 A 0T O T4 F -4
B M A AL ARANKLAEE SN, 4 - BEBENENT A, RATIHS L
BEIMERD AN, B - 2 HBREL Eofh, MEWNE, MRETRL L oML
SRE BUREICE) AL BRI L ABRE, BRIMoEwI Y bo- )
REBITTIOA R=VA%RBDD, 1, MERVE)ERTILRES, FEE &
Wil FIREEE FHABEEL ALV EGERTET

BB AR LT, REBHORE AL L OHE - BHACHE) FHEE, M
FRUER, S HICIEHES - BEBIRA MO NG, BT LBREORVEN T
REORMMEEENAZZDA LAY, FICEREEEE A EEALETH A
RHMBEHOBELE, BERPLTIDONAZEPELPI L TETHY, Bl
MRERTY MO - VIZLARBIHAE NS, FREKICHE) FREERERFLE
B, MERAHEICBIAMRREL LTE, T AREEHNREE %0
HHER R EORMARBEENS , PRAEREIIRTHL

BEORERERAICHT 25 inHE Ta Y, BERNAOERL B L 0EET)
CETAEMEORB AT TA, EWHEOMLRA N MU FF-FRIELOETA
#TIDMARDs (disease-modifying anti-rheumatic drugs) TV, BEEHABL L 0F
BRABIERN R L TN DMARDs 2 £ 53 4. &4 DMARDsIZHI#15Ch
HOTNFHES, ZNFNIEOIL6HERES L EAMMEEL EHTE 2RI S
L, IR THERICEERI R E 2w

R AL SRR L AMRBERE E LA T FIHEEDEE TH
D, ERIEHYICEER 279, RABEEREEEZ M) oo Tl sn
TWwa.

MERFEIRAD AV IRMEREFERIH LTI, AT04 FRERES GBI
HOBMET). YBTRY70RAT77 3 FEREHIEERT) 2L TAFOA R
BEERLICT, Hl#E B SO T0a, BA6 - BREICH LTIk, RAERIT
NI TNFRED, ANCA BHFITHNLY) v+ v THEREN S,

(HEEE)

H6; dtiBEARFEF IS

H7; &V EFHREETRIT

H8; FA R +FRkT

HY; dtiBERF AT

H12; 2 EafRhe

H13; KE/N—/N— FRFFFARE

H15; JbigE X mbr

H16; JtiBEAXF K FBREFXH TR BF

H19; JtiBEAF KR FBREXHRR B

H24; %%ﬁﬁkﬁkiﬁ@ﬁﬁ%ﬂ 1]

F

BEAARZE S @ERREME) - BRY VY722 (FF#8 - BEE) - BX
E¥S - BABREEYES F#8) - BAmg ¥ S - KERKEEES
(Clinical Immunology: editrial board)

HE

FRR17E ALBERFEFRT 7 THREHE

FERI18E HAUIYFERREME

TrRR26%E dLBERFEZR BEFHEE
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E-06-4
IEGABBERTE S 5} 3 HRRIE DRE - Q

B - A X
Rz ~ =

widia ‘
TR AR BRIE AR TERE N R R S

Ol VN i

TgG4 8 5 B (TpGA-related disease : IgGA-RD)IE, M iEIeGAR i &
TgGARPEI IS & BRI R A IR & i b+ AR IR
Thh. IgG4RDIZ, T F THOEEMRES, Mikulicz#, ReidelH
W%, Kuttmerl@%s, HIEIMMEE, JOEMEBIES & X Tk
BELEA, BEEESE HEEMEL SBEAFOREO—#H1gG4RD
THHZ EPHIHLTWE, 20 L) 12, 1gGARDIZEH Ol I2T
LD B0, Vo~ F B, AL, RERAR, BN,
MR, MRENR, IR EONER SN, wRHRE
HVEL IR H AL BTRR R SO EMEORINLETH S,
01VEE A S B AMEERETIRIIEEE I BT, 200TgG4MEE
SRPZEHE (HREHE, RHE) ANk S 7z, Wi —3iio Lz —
V28 ARHICIgGARD DT A D S, [RBBEA DR | % [0
B EEDORE] % S LVKESHAD S HRIZBE S
0144705, FHSKATIEMEIR 2 PR & L7255 1gG4 R Mk B
FeIEDHER S, BB A T4 SRR mIKITE 2 &3 125
HHENTWE, Fiz, 014ERA MY, 2014407 A & [E B 1gGAR
ERY VRV A bpfES, RN RERZED TN,

MR LT, TS, MEMERRES, Tolosa-HuntiE i % &
PIgGARDIZE E N A, IgGAR ML & 2 BT & 2zt ) w
REECHTMEEIENL. BE, a2V HABRELN TV L
L, PSLIRETO6mg/kex #Iflm & L C2MMHRG L, D%, 2480
fEI210% 3 omE L, #iFE (5-10mg/H) 2 Higd. 3+ B U L=
D%, EREHIClmg/ ABEOBRE 179 &) FEfibh
TWwh, IgGARDIE, MENZIZ AT T A NIBEDSEM L, E80%1390%
DLETHa, 20—FT, IHERIEZOFEL0%ULEEETHL.
A0, PRI AT 0 A NIEBURILC 39 2 S i o 6 T S Bl
AL L 7-RituximabO 7 LRI STV THA ).

(R&HE)

RBFNS74E3R  BICHRBAFEFIFER

RBFNS74E6 R REBAZEZEMIEREIEE

FEFNS8E6R MERAEF T FRETARES

FBF60F4R WEMAFEFME_ANFFHEEER

FRITELIR KEUCLAEFEHRE

FRTFIA KERREERS (FDA) BEHEE

FRAFIR  KEREFRAZNFFHERTF

TR 10558 KEREFAZ NP HEXF RRIHIR

FR135F7R  mEHAFREREFHRFHERREFBIHIR

TR 165F108 &REFKZMARBRNFHLFERR (HBF6AET)
FR21E 1A PEREREEEBER (HiE)

Fr23F4R  EIREMAEREERE (H25F6A £ T)

FH255F4R EEBAFREREFHARFHRREE S IEEEH

B> 1)—’7b>ﬁf§3¥l§l%i‘y h7—7 (SICCA) BFEEBREAR (H14F
~H24%),

Ei%‘gﬂiiﬁﬁ BEMARBRRMAER 1gGARERBHRIIR (H20F
~H23%),

SEE: ARV YFER F2E (H14%F), LRESEGHZMEHTEIRK
& (H17%F), EMRRARESTSHMEAMRTEIK (H18%5F), / /N7 12U
vFE (H24%)



FRIR#HES 5855I (2015) 55 @ S130

HEHE E-07 : EnEMRRAKE update

58218 (K)

B
1 BER (BEXFXFHEREZAHFRBEZBFMA
PR EBRRFEEREST)

FHHEX (ERXZEZR HREAREHE)

KRy — 7 Lo =Ty — AROREIZLY, b
I %Y v TN TR A ORI RO REEE T O
WAFMETEDL L) I hol, TDL) REFDEREL
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72DTHD.
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FEPE R 72 &, T4 OB B WO A ST ARE SR
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% RIREMAE DB IR YIRS
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RS MR, CLHBEAZ AR
ST Z= R b - ke, N EK
AR R, ®Japan MSA research consortium, ®North
American MSA-Study Group

O=3 #il, WIEGE! fEx KFHE? KEE—1%
WAEPEB?, Alexandra Dirr®, Alexis Brice?,

il 1Y Japan Msa Research Consortium®,
North American Msa-study Group®®, it &¥k!

% RARENE L, HEEEOMREEIRBEO—DTH L.
VIF Fa s ) ToORENICa-Y X7 VA 2 iEEEAE
MWEBREREINDL I EDRWAEFZNREHRTHY, a-
synucleinopathy, primary oligodendrogliopathy 7 & o # 5
5, RS, TR FEN RS EE ATl Tw b,

PERAEEL T OREIL, £RMEMIED S TIRERT %
HUE L, GRS Y 5T, EELTFHE,) O—D2I12%
HEEZOND, LHALINTET, LRMEMWIEICBIT H
(BEAIFIEOHIRIZZ Lo /2. FOBEADO—D2I2, £5%%
EHEIIRIENEREICZ L ERBAPBDTENTH S
ZEMNG, BN R EORRT TU—FHREETH 5722
EngiFeons. Fio, BEEPZLL, /574 FE#E
AT CH B RS CE 2 BIEDY ¥ TV +45124%
ENTWaRDp-722 b BIFoNAE. L Lz, RHED
R LR ILRRZET > v — T LA OIEEIC L - T, #Ein
FHHAPERIN TS, 22T, b2 5TFE L
72, BRMEMEREEEZE T IZOWTEEL L, FORERT
BT AEEZOWTERT 5,

(R HE)

20015, RRKPEFPEFFEZE.

ﬁﬁg?lﬁ%ﬁﬁﬂmﬁﬁﬁ, =HEaRk, RS KRkRE £ THRER
2006%, REARAZRES RAERBSEESTRRENTEICE
o

N—%2Y Rk E, SREHEEOH PEGEENRRE T —vICT
3.

20105, KFPrEER, RRAZEZ I EREEERTHHERIZ.
20145 & V), RERZEZIRHEREHENFBIZ.
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TUBB4AAZREICLB IT Y U EEKBE
BfE, YABMZT

R VAN SN o S S i BT e

OF RIET

0134EIZ f-F 27 ¥ % 23— ¥ 5 TUBBLABILZF DER)S,
FRRMIIC #7520 0 KT - DYT4 & hypomyelination with
atrophy of the basal ganglia and cerebellum (H-ABC)DFH T %
Z EMHE &7z, DYT4IE, whispering dysphonia % 45 & 4 %
B AFEIE Ddystonia T, 1XROAH LN TS, H-ABCIZI 1)
MEERHERED1DT, RHOREHES) S EE - BT, R
AN, SRR R T, BRI B & OVNMEOZ &,
EEZWAEHNTH L. BiEdp Arg2GlyE R, #%Edde novo T
recurrent 7 p.Asp249Asn ZEE)HE S/,

rzbid, 32 AGERE ERE D145 H] (H-ABCT#I, €0
Mo 3 ) AR ERETE) 18 L TRy Y — AT % B
1L, 6D TUBBIAZLE () bEDIIHHAR) &8IEHITRE
L7z, 8BIH6HIIZH-ABCEERITH ), TUBB4AZSDH-ABCOH
ELRERTH -7z SEFIH, 6EHIIZdystonia, 7611 rigidity, 36112
choreoathetosis & 525, 8BIHTHITH & 2D HEAIEIEIR AR 51
72, SERIMEIEIRDHERE T & o 2 IONE SR R O fERI ©, %
R BT LT 72 7s, AR OREEF I L RS L
TWwb EEz b, SREREOZEMHOMEST & FIHRIH AR D
HOEPICRDUREESD A, pCludlOLys Z £ % £ 0 240 1%,
dystonia% @& 727%, Wi FEEKIIR-NTEY, ZOHREI
REBWBIETH 7. a f-F27) V54— O KBTI
T, I EEALDOERD a p-F27) V54 ~v—DOIBIZH
Brb 2 b5 bRPHEENSD, pCludlOLysZE R, a f-F27
VoA =Dz AES B OMEERZHEETL L EZS
iz, Dibh o TUBBIAEROEFR AR Y + 7 5121E, H-ABC/
FCh L, EEEREES RS, HEEICEE S TY
LIEBIDNEEND Z EDTRE NI

201541 HHAE, 27THISED TUBB4AZE #hvsts &, TUBB4AM
HOMI ) VHEMIEOKANXZ FJ41%, HABCZ a7 &
LT, DYT4D & 9 Zdystonia® A D b Db, /NiZEs % kb ¢
HEAAMERER S TCEBMOHEREL TEHILER) 2205 2.
FEEDERIZOWVTIIRHEMN 2 KA A A5 N, genotype-
phenotype correlation#® A BEfEAET 5 L ES L. KI )
B EIEIC BT, Ei{E R S LA H-ABCRHER I IE
Wa 603 2 AEMIEDY; & TUBBIADHE* EETRETH
5.

(BEHE)
FRI0FRBAFEFDEE. FPRAUFHETIANFAFREZTRE
Efﬁ:ﬁ%fiﬂ%?. FR26F RN I AFE K E R EFHRFHERF IR

15:10~16:50 FNRH CRTIVAMFEIE 3 7LE) B
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/B OBRIEERE & BRI R
DRk

JUHIRE: HARBIBIBE SARR5E T 0T R R 00
B
OHMRET

Protrudinldb bR L2 Y V87 B TH Y, Mk
FEPIZ BT 2 /Nl % Hl8 L T\ 5. Protrudin % #1458
{E VR MR BREL(HSP) % 5 & #2 2 L, Protrudinld HSP o J5 K i&
=T #EY (SPG) ®— (ProtrudinidSPG33) TH 4. DD
SPG & L THI & T\ 4 Spastin (SPG4), Atlastin-1 (SPG3A),
REEP1 (SPG31)i¥, /MEFERMRE ETHAEZIERL, BiFEA
ROBIEAT Y YV — THEEIC L o TR E RS2 L
12 & DVERKEEFEICES LT\ b, ZOEROKEE HHitsE o
WikE SN HSPOIRREA 71 = AL ERCED o TnD EHEZ HNT
Wwh.

Protrudin b fiOSPG%y+ & Mk, HSPRIHSF & DA
R SCERM SR EI ORGP S W27, 206 O] helE:
ZHEALFRY P2 & D BET L 72, Protrudin A R Tl
FEHENDL N T VATV 2=y 7~ ZAREEL, ZoRmit
WyH & BT & o TProtrudinki & % > 78 7 & % HHEN 12
FE L7z 2 A, Atlastin-1, REEP57: EHSPRIWE ¥ > /8 7 A
Ml Sz kIZ, Protrudin® b RO Y — @i &47o728 2
%, Protrudinld~\7 ¥ v Vv — TiiEx B35 2 ENRHL I
%oz F7zProtrudin ME FE I 5 5 L EROME B 25
(7% B 2 EREROLZEWED LA T LI AR niz. Thb
D HLZ Protrudin AN HSPRE & > 28 7 B L B a1k %2 R L,
EROMERFAENIEG LT b 2 &% RIET 5. SPGI3DRHET
i SN TV B Protrudin D HE S D L 9 ICHSPR &L T %
OPEBELIzEZSH, ZOERMProtrudin® S HUITER A T
VARFET L e bhorz. T2, BEREMProtrudinld 4 ~
NI BORFEMLED ERAZRED, FVHBEHHIC L) R
Protrudinl3¥FAE BN ARG T D7 T 7 v a YICBITT A Z
L b, ZHEMProtrudinldfE 2 LI & Y BEEW 2> TRE
L, STNHERA ML AZFHFET LD EEZ il

VLB D, Protrudinid i HSPRIH 7 > /37 E L AR %I
B9 AT & CERFES A v M7 — 27 OFIENCES L, Ok
HHSPOFREIZE G T 5D EEz b,

(REFE)

1990F KPR A FIEFERZF 2.

1999F B H(FEF)RRAE.

20004 & V) B AP HHRE AR S,
20034 & V) B EATREWRAE & A TR E.
20045 & V) AWK A B HEZ M Z BT
2006F & V) FIBV IR,

20074 & V) RIS,
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TFGERICLZERI— 21 —O KR

VB RB RS A~V ANA F 4 T AR
FeE  RRELIEIRIE S PR R B
EIREERFRS: M NERL, SREBRSFRERE A~V ANA
A T AWRGEED Jovi R B A A, TR ST AR
Be Bt ARl METR ERSE M R, O Lt N RHR
Bz, 7 Laboratorio di Neurogenetica, CERC-IRCCS Santa
Lucia, Rome, Italy

ORIz, REGES b B, HRIEFEES
HEHFERIY, JIHBLY, KIEFKHE, 4HEmFC,
MR, A ki, BREZ! KT
Chimeglkham Banzrai', Orlacchio Antonio’,
HAWE!, BAIERT, EEHE, MmnE
i BSOS MR EEsE!

TRK-fused gene (TFG)I&, ZDZEFRDOEALIC L 0 F A5
PE B = 2 — 1 78 F — (HMSN-P), i {2 PR o iR
(HSP), =AM LAEALS) & #2722 E8) = 2 — 1 Vi
OFRIERET 23 5. #ICF 21X, HMSN-P, Z L CT—#
DOHSP, ALSIZTFGOZERIZ XL D FIET H Z L2V L 7.
TEFGIE, /MafksEIcBE LCBh, BAEHHL w5 s
Za— U VROFEKNERTFOREE S —N—F v T L Tw
%. F7-HMSN-PIZTAR DNA-binding protein 43 kDa (TDP-
PBoAMBANRHIFIZLEEL RITLTSEBY, TDP43
pathology B D T2 6 d EE LB TH L. MF SN TW
LEFRERNETI AL Y ALRTHAHZ L, HSMN-POJH
BT R CTFGEERDPRDO SN L Z e &L, HifliZ
TOREDPIFETH L L 1EF 212w, Bl o2 5
TFGEHZ BB S/ 2 A, ALSHESY 37 HD—>
Td HFused in Sarcoma (FUS)DAMINE N FEDZEAL T 5 2 &
EFRE L7 S5k NHAR B X OV EA(Pro285Leu)
TFGZEFHBT ATV AT 22y 7= ARMFHL, B,
fERT 21T > T\ b, 20RO RETICB T, (RE, i), &
ITIZEFIIRED T, A%, B 7 & NS
TR VE 2 A E PRI R L, EE = 2 — 1 VB
ELTOWLWhEETT5T7ETHS.

15:10~16: 50 BN (RTIVEMHE 3K fLE)

(R&HE)

FH3EIR LBERFEFBEE

FHIFAR  ROPHEBEAFIL YT b

FH9F4IR  LERFHERRES

FRIFI12R  hOY MRFEFBHFFZRZI N7 2—HRE
(PR 1E4R ~FRH13E3A, BRFIHEESBIMTINTS)

FRI7E1A RERTIERERSER > 2 - HEARER

Fri235E5R & V) R

E-07-5
BIEMERR D 5 DTDP-AIREDE
&

BB REEMRRFEIT A R ) v — AR fe 2
§ — ) ) — AT
O/NEp <52

i Z MR B (amyotrophic lateral sclerosis, ALS)B & 0LV 5 V[
KR B B 5E 38 % ¥ JE (frontotemporal lobar degeneration with
ubiquitin- positive inclusions FTLD-UNZ 811 5 L ¥ % F » Bplbd A ORHi &
7%, Transactive response DNA binding protein of 43kDa(TDP-43) T 5 Z & 7,
20064E 1273 Neuman 5 12 & D& &1, ALS, FTLD-UDFREMIEIZ BT
TDP43Id—2 DL otz ZORKANBEIIAY, ZADTV—ThHDEL
TTDPASEILT AR ) FiEMALS(familial ALSFALS), B & OIZHALS
(sporadic ALSSALS)AMIk\» Tty S AL, BIAETIXALSI0OMIM:#612069) & i
LENT0S, ALSIODZERIEI ALY LR TH Y, BEERRNEL TS
5. EHEBIZSALSE IZIZRBETH S, EIKFEWECALSIOCT b R
MEOAHIWE SN T BB T\, I RIZS C OSALSE BT
HY), FHEANRICG Y 0 7= FMEbED 5. L L, TDP43
DEFEERL, TA) -7, Rigrkn, Rk Sk KERE LR
[Zb1: %, TDPAER 2 Fo - FRIEEALSO R RIE, TDP43DALSIZH T 5 —
KRG ERLIEL L LaL, TDP43BMoMENE Mk 0% 0%k
BTHRBIN T2, B OB G R TOTDPAB E A ko
BRI, RO2OOMEEMERIET A, — DX TDP-A3W M Ak
I QRMLBRTH LMY, L) —21k, IROOREIBVT, Mk
WEFIERTEBD AN Z AL E LT, TDPA3N S L COATRENTH 5.
TDP43 AN E AR 7 7R T 8 b 4 e BRI, Progranulin
BETORELCOORFI2ELTNO# ) RLENOWMATHE. Ky v RV
AT, FTALSIONC WO L, AT, TDP43RM &R T Mo B xR
BV, Progranulin #{5F 0% # ¥ COORFT2EIZEFH D ) & L ES Ok
ZowT, YR TCRIOMAAHNT A,

(R&HE)
S :

HE#ﬂéZJ‘f-SE MBAFEFREFFIZE
;5&53’-3)5] HRRFRZREFMARARRIELRIEER
FE

BBAN62E4H  HIBAFEZEMERTEEAR

ERAE4R BERZMRESKSIMRES

ER7ETE  KEF 11— KEHBABRVY—F 7Y IA b

ERR10E4R IR AF AR EREERI Z BMPIR AR 22 T F

FR14ESR  FRAZERMARAD FHEREERBITZDET AR

ER23E108 FHER

%2 BARRES, AAEGRER, RWMEFS, FTEDFES, KEHERE

=, XKEHERZES

FLTORE: ABZSREE AAHRZSEME BAMR¥aK#8

RAEFRTREE AAURESNRBERZES $560 A ARGRFSHI
SEBRR BFMEYLEN=1-OVKE  ERXBENF - 27>

N—

KETORE: : FBAEHAROD =7 MgER> 2Bl 2 —FK

FHTMEE TO®E : Neurochemistry International Editorial Board

Review: NEJM, JNNP, Neurology %
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IAEOEEB WM OFEIIE EEHEZAEMSL W
TIOARBIOY TS N OERBIREESNDL S U
7 BRI, £ ORI BIZB W THIRELE JE
S %%, AR Y bo virEdg (PET) Ik 54 »8s
BEATRZEOWELSFEI L, 7 I v FPETOHHAGED
HREND L E, TR O EREY; ORIz Chf
HBOEEZBENRONTWAS, $72, MRIZHW
Voxel-based mrphometry (VBM) (3 EESEI 2 W 12 R BRME %
FbHALHEZEEIC L, &5 12 Magnetic Resonance
Spectrosopy (MRS) 12512 35 1) 2 MEAR 58 72 i A 3 51 A 708
TRETHAHZ LY, RAWERZIZ LD & LR E~D
ISAAHED BN TV 5.

Z O L7zH I, FRAEZ X U & T AR RO R
IR - SRR - IR O K Blltk 2 = 5 L CHEH &R
AENDDS, EBEN—ZADOBW - FHiliR E VWA L HBEE A
T L00E, RGN E . 2L 25 PRI EREIC &
NI E MDD 5 D2, FRIREL L SEMRE 2 D 7% IRRERE
BT TH L H, INOOREE, Ho5-0 TR EET S
HYELHRETH L.

Ry VRY YL, WGBS L OB TR S5 P
BLESEBEOAHB, W % D% CRREOFHLR & L TOMRIB
L UMRSOEFIZOWT, FOHMAEWI L, SHEOBHE
B HEEEZ 2L x HIWE LTRSS NZWTH
%.

4R aoh

FALR AR B 27 A TR A e S Bl B
OmMFAE1T

% OBEMNMERHETIX, IATH—VT A Y7 REI L
TEAEOGERPHNICIEE T 22 LA NTW D,
TUINAT—RTIE, 7304 FAEHE Y VEAD K
FRHEUE CTDH 5 E NP L MR ERMEA LA Z NS UE T 5.
TIOA FKGHIZEDC L, 7I04 FERADMMNGHIZ
WO FIICAE L, KMEEICBWTIE7 I8 KB
HEAS Y iREE L0 S RATT 5. Lo Lo MiiRet
LR EREE L OBEMEER L Y EnE ShTnbinid sy
TIRBEDO T TH L. HERIGIFEEOFRHMFEHTL 2 I A
T —IVT A Y TERAOKMNGAT A Z L ATET, K
JEME L HRBEOBREZ MR T2 2 L3 Lo 7 i
fE, 7304 FPETB L% wPETIC & - Tilj & w4
wIERTICIEIR U, BRARAEE &R 028 b % W] — e [ _F TR
BFRUIBIRTREE 22 ) DD B 5. Sk, FRAVEDRE % 7 iR
JEEOHIICES 3 2 BEMREEGEZ BT 22 L1285 T,
NREH T2 TH A ) BIREFEOFENIPETA A=Y v 7
EHHTE A0 Lk, TxOWgEr Vv — 7%, EHY
T2 7 V2 N A < — SR OB & 7 52 & B IRIE IS
BT RE 2 PET 7' 1 — 7 FITHK-5351 D B F§ 12 B8 L 7=
Ky vEY T ATIE, ZOMFITHK-5351 % 724 wPET
L7304 FPETOEEAT R OEWS, ¥ YPET & [ HRIE
15 & ORI EMEIZ BT 2 Rt DTG R A AT 5.

=4, a ¥ X7 LA YEARHBTAPET 70— 7 dnE
PRI E L OBRRICH D, BF2TIX L RAMEEICBIT 5
7)) 7R E NS A E BB fERPET 70— 7% L CH
HEINH, 7I04 FREAL DAL HbERO7
B, LE—/MERIZBARED o ¥ X 7 LA Y2 OHMR I 5
T LEE L. BT, EANOBRBOIIZES L — T2
£oT, a v X7 LA VEIRWAEPET 7 1 — 7 ORFEDHED
ENTWVE, KV VRYTATIZZDL ) B LWPET Y
O — 7 ORSSIRIRIZ OV THRBAT 5.

(RERE)

B RAAKRZAZREZRMRAPHRRERERZ ST HERR

g% 119945 WALKZEFIEE

19965 FIA¥Ys/OFOCRIE> 42— BRE
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2001 HASHE-I MR HEE

2003%F WIAKFZFXREREFZMAFPHERRIEXSF BF

20092 X JUiRJL > Mental Health Research Institute F{EHfRE
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BiRE > DROT IO KB LTEY A
A=Yy

H AR K2 B AT B L 27
ORAREY

EE T ) DOMOARENEL b2 e h s, Bkt
e E A2 B DHETIE, BAYES & D ICERE D DO
MABFEAEND. D DHOREENLZ D EDFEIAE D FEAE D
AT THLZEDRHL NI R o TWDE, —J7T, milc
o THOMEITIE L7256, 9 DA O HiBRAE K &
LTHNTWEEEDbNLENLD .

GFA A=Yy rosgiERHEEE L, [MC] PIB%
T LoOET LY A FBIZIZ LY, Positron Emission
Tomography (PET) #JHWCHEMAND L7 I a4 KO
ERALDEEI R o7, BH T, 7304 PSR 58
PEDSE SR & G2 BHITH 5 2 L 5 B A3 E WK
% ¥ ['®F] Florbetapirld, HIITR & OB W—HKE L Fa
HEEOZ LD S, ADORYIZME L L 5%
RIS SRR S T 5.

bivbild, 2010455 [BF] Florbetapir # 3 A L T,
AD, BEERRMIES, Sk 2 RITRE LTV, RIS
12X BADOZMIRE R MEE L7z, DT, S 2l
BUAADDOREZHLNIT L2012, EiE > 2REE
& EE TR IR S0 L TR R ATV, T I 04 R
L7z ZO8FE ) OREOT I 04 FEHERIZ394% T
AEBEE273% L DL XV BN ERHLMI L. X512,
IONEEE T IuA FOBME, BHEOBIZH T T L
7ol A, s, FRABERE, O OWMOIENE, HEEERET,
MEMEORBEICOWTIIEEZRED L o7, LALERDES
7 304 REEHO 9 OO EIEFIG73.65 & B
DL THI IR THEIZE - 72, ZORRIE, Xt
FNED)ODRN T I 0 FEBHE L TWAZ Em/RL, T
U A FOERITHECADORBREIRE LTH D& 5ERET
LIEBIOFIE R RIE L TW5b EEZ 7.

ADICBWTIZT I 04 FOLasE 2 ARG T,
LAY IIRELBET LSRR SN TS, Rl
BEHRE AR AT BT, ARICBIT 2 Y v EH O
BALETHEIC A [V CIPBB3ASRSE S 7z, bhubh otk
TIE20144FE 1Z[MCIPBB3IC X B2 9 A A=Y v 7 REA L,
ADDOHFIBRAEIR & LCH DR A IIET 2IEBNIC BT 2 5 7K
BOMERTIB L7z,

(BEHE)

19805, RREFEPAFEZIMEE. 1998F, FAFFEHHEREIZ
&, 2000F, RAAFAFRFREHEFFRRERPEREET, 2003F
&) BFEERAKZEXZERHITEREZ S FHE.

8:00~10:00 ZF2SF(REA vt 2 X1 2 K—IUB)
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SREMEEIC HF A MRI-VBM EAER - fRHE
DRGE

VAT B N SR R - R S > 5 —

IIRRERE S A A — v 7 v & —, PR AT BCE N E RS -
AL SE & > & — I BE U ARRY, P ST AT B A L A
- AR EIRIRIE & v & — R PERR R AR A

ORHfE!, i, B+

SR O3k I TLAR % % 72 Voxel-based morphometry (VBM)#AT
REAEOBIHCE VAR A L, VBMOBHBRTY 7 by 27 Tha
VSRAD® 134 F T2000% B2 A Mk TRV LN TVWA, FHN—-Ya VT
HHVSRAD® advancel3 EH5IE O S HVEELATRTH Y, IKEED
HROT, AERELFMT 2 EAMETHL. TN T —RILK
HEEMICHARAEERIZ LY, 2NEXET2HESEHT & 2LR
TV MERAME AN L VBMBT OIS DL > T b ST L1
JRIEIT RN IS A S LA A, RSB RRML 2 P i & B O TAE I
BRIRINCBI A ML =Y v 7 TROTO VBMERFICBWTIE, Wl
WZOKBAPHEE LTHEENAZ &b PliiEIc BT 5 B
ELTVBMBICIRZ A ENTE A, Z0MIC, REMHPRHEETHIZY
HEEHESAL NS, KN EMEEAE T, AuOEE ORI
WAEI LR LIREAER o THEERVAON A, $72, ThlEs
MBS EEES AL NPTV, LY —/ MR BV TIZT
VINA < —JEERZE S A0 L 2T C MRIOVBMT b Sz L b
Twh, bivbiud, VBMT L Y —/AMERIERNAE I A5EU0 4 Z i & p
Btk B L, ISR D %4 & Il 5 2 L IZ X Y VSRAD®IZ T T
VI NA T —TIZBINE & ORI % AR 0% B2 HBIEE 55
CERTEL 2L, HWAMRIZEEIL ) BMIC B A KAER S &
HERSOEEIE L, DT D TIEd DA EEDSH SN, BRI ik
ERFOTMI T ENLETH o2, WRBHITES W IS DOVBM
WHERE R %, Y4 v 5 — COWMBIBI CHRET L 2L p a7 T B
FRZWCIZ, BiBEMEEENETH - 720, WHBHTIET VYA <=
HAER ST 5 L €=/ MERBAYE TS - 7250 Tl O VSRAD
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OALLTHEOFMIC b mARINEHET 2 2 L AL, 48, RHE
BT ZWHB Y — Ve LTRBENICHC N TWRELEZ S
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9 -
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FBFNS8E 118 &IRAFEFETBRHEEIF (KEF)

FBFN594F9 B ~FBFN60F8A HF 4, E2 b A —IFHEFHRAARE

FRAFEI12A  RIRKFEFEBH

ERSFEIA~FRI165E3A EILFEH - fifEt 2 4 —RERREERZSESR
FH16F4A ~FR245583 BEERMALERERS & 4 —HEXFEE, SHERER
Fr245E6 A ~Bi ORI ITBUAAE Y - EEENR L 4 —BREHE I X =0
YIer 8-, wrg—R, EIMHEM - HREETR > 2 —RERERFEMGHE)
FP0E | BRES, BERET

EE-5THA BAREFSER, AFRMEZRTHER, AFRERABFSER, B
A7V b—THIBERR, BATAPAERTFME
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FORERZHIC & (T DMRSOBK & %A

EHERRSE G T ARERET R v 4 — (MR
R 2ERE 750 8 )
ORe B 8=

Magnetic resonance spectroscopy (MRS WAL o AL
W A IR RN HET R T TH D, RRAIEOZ Wi
ELTORMEPRESINTnL. B'UﬁkJ:, Alzheimer's
disease (AD)IZ BT % MRS EJE & FrFLEE | iSO~90%T§)Z>

B, W O ZE e LR U%E’J* B EMAGDREIIGEC
X, ZNENIT% E94%127% 5 & OWENH 5. Rk kR
DOMRSIZ & %172 T, mild cognitive impairment (MCI)iZ5
\F % converter D Pl & FREE X Z 12 180% L 70% &
WMEENTBY, THISPECTRPET L [MEDHEETH Y,
SHICIEINSOREEMAEDLELZEDUHETH A,
L2 L a2 5MRSIZB W T, P&t (-2 20 A,

TR/TE), EmMEoMME, HIELAL, spectrumd T JiH: 7
EWMEEE T AR Y KRB ERRIIZE AN < Bl Tl

FUHVERIMIT & L THER SN D IZE > T\,

AL, ‘i H:IEI.I b LIRS TORE, NAA/Crit XY

LIEREDO DV RAEZMICAH ChL I ExmiE Lz, £
72, AD & DR E D < #i Bl A5 K #E T & % subcortical
ischemic vascular dementla DOWMEIFTIZAD & 87 1) g fH
Omyo-inositol D EFA BN EEHIE L. RV URY Y
LT, A DFER L T AMRSOBUSSMTd b pressiE,
short echoih:, EmE, MIETRNL % 22 #7275 % MRSD
HEBER R L & G L, Sk L2 S b 2 BRO T~
) — EERIRM A R HL SRR T 5.

(BEFE)
19834 | MEBEERAFEFIBFEE.
19894 : EHE L, BMRHIBIEME.
19924F : KEND VILNZ T RKZEE.
19984 © B ERI A F RS TR HT.
20094 : ;‘Hﬁgﬁk#m&#%%ﬁﬁ%t O A —HHER. BARIME
PoHMRE.

8:00~10:00 FE2RH(REA vt 28 X 12 K—JLB) E]

E-08-5
MERBOI AL NUTHEEN XA —T
>

IR FH LA - pE7ERt
ORH 3k
AFAO I bay ) THREEREE, R AV E - EERT, 3

WA (ROS) R, I haY FUTHEMET, 7RF— A, 32
M7 V=ARE I NV R TR BAERE L EOR A RHRNE
$x51&82LET. HEHEOPET, SPECT, MRI% X oo
Lo T, BEEANIIBTAINODI bay R THOHLD
—%m vivoTE DAL LN ko TEE L B, I b
YR T IREAEIAEIROSOH L, BRLA ML AZG &L
MM S0 Ml E GE LT . COBIA ML AR, RO
B EBRCE M OME L L OEBENIIESS, I b3y N THER
TERIZEDBFIEED L LY, =%V Vi (PD) RHZEmEH
ﬁ@mﬁ(msx7»vn47—ﬁ<mnabwmﬁ£@%%®ﬁm
ICEGT A EZ2zBNTWET. 22T, HE b1, BEERNCE
HELA NV ADOE= S ) 7L LT, W7 o— 7CuATSM%}5ﬁ
WEPETA A=YV 7R LE L. ZOCU-ATSM PET# v
MEEUPDEE DMK TORILA M L ADHKE RIHL, &mxbv
ADHRERREEEICHEYRS L EZWS P LTwET. $72
ZOHIE, Eﬁ@%@ﬁlf%é%ﬁm%HMﬂ#:F37F07ﬁ
HER (I M 77Y-) KEEREHEZET 5 2 LoEPMRkVTY
T, G S OPETHIZEI & ) Parkini T ER 2B+ 2 EHOES
BWTHLA L ADB KD TWET. &510, MFEMALSH
FIZBWTh, EEHH L EO KRB E CORmRLA ML ADOHK LR
FIEE OB AL CwEST. 20k ) ZELA ML APETA
A=T 7%, AREBOREORIBIZOREHE0) T, BEHEOD
k- OLE, Bi~—7— th@ﬂm%m&mﬁwﬁﬁw%:
G v R ENOIGHME SN T T REE TR, MRERICBY
AHIMIVRYTEENE LEREEA A=Y Y 71200 TR J?(D(Ea
HOHOWEEBNLIVERVET,

(R&HE)

FBFIS8E IMBAFEFREFFZE

FBAIS8EE TR AZMATAT #ENF ES

TR2E EFELZARE

ER2E  KREHY T VT IRKE £MFEE HRE

TRITE RHEXFEZR FEFHE BT

TRI3E BIAEFRKFHERE HB_AF HE

FHRI9FE WAXFEFHRARE (2) (@RAR) #HE

TR EHAAFEFZBHERE BEEZ2HES B HHD)

FR23E [ BEEE (HEAR #R)

FRi25F BIARIKY FEBUFEN HR

?m#jc BIXEF-—EEREE 42— FEEE (HiD
(P8 1’“5 g
Ellkﬁﬁ = (RHEE - HEE - FME), BFEaEYs FF8),
Elk#ﬁﬁﬁi%‘ﬂ% (FF#8), BAHRBREFS FF#E), BAMER
MEs FF#RE), BATAPAYS (FF#B), BAARERETYS (7
lég- EF;?E CIEEE), BAI hILRKUT¥S (GFHRE)
HERBE, B X -2, I baLFUTRK, BREES, #F
RERF
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Diagnostic utility and clinical
significance of tau PET imaging with
11C-PBB3

"Molecular Neuroimaging Program, Molecular Imaging

Center, National Institute of Radiological Sciences, “Neurology Chiba
Clinic, Department of Neurology, Graduate School of Medicine, Chiba
University, * Precursory Research for Embryonic Science and
Technology, Japan Science and Technology Agency, °Department of
Neurology, National Hospital Organization Chiba-East-Hospital,
Molecular Probe Program, Molecular Imaging Center, National
Institute of Radiological Sciences, ’ Biophysics Program Molecular
Imaging Center, National Institute of Radiological Sciences, *Advanced
Clinical Research Center, Fukushima Medical University

OHitoshi Shimada®, Hitoshi Shinotoh?,

Naruhiko Saharal, Shigeki Hirano'?,

Shogo Furukawa'®, Hironobu Endo',

Soichiro Kitamura!, Fumitoshi Niwa',

Keisuke Takahata!, Yasuyuki Kimural,

Makiko Yamada'?, Yasumasa Yoshiyama®,
Ming-rong Zhang®, Hiroshi Ito’®, Makoto Higuchi',
Satoshi Kuwabara®, Tetsuya Suhara’

Objectives:

The aim of this study is to investigate the diagnostic utility and the clinical significance of tau PET
imaging with novel ligand named "'C-PBBS,

Methods:

Participants were 21 Alzheimer’s disease (AD) patients, 16 mild cognitive impairments (MCI)
patients, 12 progressive supuranuclear palsy patients, nine corticobasal syndrome (CBS) patients, 11
frontotemporal dementia (F'TD) patients including three familial cases with tau gene mutations, and 34
healthy controls (HCs). We performed "C-PBB3 PET as well as "'C-PIB and "*F-FDG PET and MRI
scan. Standardized uptake value ratio was calculated for each PET image using the cerebellar cortex
as reference region. Neurological exam and psychological batteries were also assessed. In some
patients, the levels of cerebrospinal fluid (CSF) tau protein was also measured.

Results:

Ten MCI patients, 20 AD patients, one CBS patient, one FTD patient, and three HCs were PIB-
positive. Some PIBmnegative old HCs showed PBB3 uptake around medial temporal cortex.
Distribution patterns of PBB3 uptake were different among the disease groups, and PBB3 uptake
were observed in regions associated with neurological symptoms in each disease. ''C-PBB3 PET
discriminated hetween MCI and AD (area under the curve (Az) = 099) as well as between HC and
MCI (Az = 098). PBB3 hinding correlated well with cognitive dysfunction, but not with CSF tau in
patients groups.

Conclusions:
11C.PBB3 PET provide useful information which is independent of CSF tau, and can help a differential
diagnosis among HCs and a variety of AD and non-AD tauopathies.

Dr. Shimada obtained his M.D. in Chiba University and trained in Neurology at Chiba University Hospital and affiliated
hospitals. He received Ph.D. degree in Advanced Life Science from Chiba University, Japan, in 2009. He has been the
postdoctoral resea(cherlirom April 2009, the researcher from December 2009, and the senior researcher from July 2014 of

the Clinical N g Team, ing Program, Molecular Imaging Center, National Institute of
Radiological Sciences, Chiba, Japan. His current research interests include Molecular Neuroimaging in
Neurod ive disorders, physiological back i of psychiatri P human perception and cognition, and
neuroplasticity. He has made multiple ions in i i f , and his work has been published in

Neuron, Neurology, Movement disorders, JNNP, and Brain, as well as various neurological and molecular imaging
journals. Consequently, he has received awards for his works over 10 times.
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58228 (&) 8:00~10:00 132 (CRT/IVAMEIE 48 K¥B) H]
EE: E-09-1
BEE— (FRIERASRRRE B2 - MBNEN  ¥5> - NL—ERBOFERRCHET |- -
) BINT A — 5 —  EEADQRIGHY - BE "" -y
ifﬁmﬁ M Y |

FRRE (REXFRE #iERRY)

M= 2 — 08 F — 12O W TUZEAEIRRE - {IRITZE O i
HEHEL L, 013X T >~ - NL—EER (GBS), BYESE
RS 5 = 2 — 1,35 — (CIDP) OBEFA NI~
LHEFSNT, TOBW - IBEIIHETL SN0 L) 1A Z
L. LL, WERCHBH CEZHONICSINANZIEER
BN ESTWAD, ZOY Yy RY Y ATIE, BEN
= a2 — 0/ = IZHERR ORI F IR O 5 F
A0, BRI & EEE L ORFT O IZ OV TERHE LW
72724 GBSIZDWTIX, F 3t B A se i
X BB OME & B E 2T, GBSO FHA R TFRKEF
R, FITHEDWIHREMEORELE, 7)) AT % Hw:
B OWGF G EIZOWTBa LWwe7Z kv, JublilEY
AR Z TREMBEEDISH T 280k @5 s h
T 5 HOHEOIRENO G-, FURMTENE - Mtk
OMFEEED A H = A L, ZIUIHHT B ER R L2V TR
KU OFEEE BEE L W72 BAEIZOMEN T, Ha
ZEREICOBLKAIT R L REORE - 2 opitfall 7 7R
LT\ X SREICEI BT ur 2%, L )b
BB RS AR DB 2 A 35 2 L DS RE 2 3T L Wi
LHEIEIZ D W T TRV 72 L RBIz, BERTE GRS
Za—usSF =k LTS LA PIMAGHUER 4 IgM-MGUS
Bl = 2 — /X7 — OJFEE - /L - B, VyFI T
Sy a7 yRkEERE (IVIg) % &0 7287 iR 72
ElZDOVWTH THHEEZVWLLELL, ZOVUYRYTLAZEL
TGBS - CIDP7 L6t — 2 — 1 /85 — DJFHE - RIEICD
WCREI DA Z & T, SHIZHEEZRED TW2T5
EEZTND.

ULEER AR e PR
O=#Rr2Z

Guillain-BarrefiEfEit (LT, GBS) ##ld, MLEHLH oAt i
fREG Y >~ a7 e (LT, IVIg) % &Mt
WKLY REOMAZZIT, —F, [0 L) REFPEELL
intensive 2 {HIEDLENZ R B H ] L) MED YL Lo TE 7
FHAEMINC EREIC PR FIICE L, e oBFIC#E) 2~ 4 —
VAV MERMTEL7213 Tl {, B8 2 s bR ERIVIg R
EOEBEREZ WS LERRFICFG CE LRl DH 5.

GBSO FZIZDWTIE, 20135+ 7 » - WL — R, 74 v
VX —EERBIEAA NI 4 TCHEBOEBT]Y EFohT
W5, CQ76 [F7 v WL —EFEROFHTF IR T1MMA] T,
1) U—27BoEIER, 2) BRSE 3) THOLTEED 5\t
campylobacter jejunil&Hs, 4) FIED S AL E TORRAE N &,
5) MFEHZERATOEA NGB BN OKIRE, HEL EPFETH
NCw5, F7-, HEREIA L OBETIE, GQlb IgGhiRk; GBS
BICIE AN TR EREAE RN EH NI EARENTWD, ZOIED, F
ARTAVTEERENT VLD, BELRFHTHETE LT, K
FER D 567 ] 2 OFERE T % % #E %2 § % modified Erasmus GBS
Outcome Scale(mEGOS)% A LM 23 DS WEE & 72 B e & Tl
¥ % Erasmus GBS Respiratory Insufficiency Score(EGRIS)% &A%
5. KEBETIESE COTHRTMAFIIEIM, HIE, EELFE
TF7e & L TT T\ A International GBS Outcome Study (IGOS)
IZOWTHRM L7,

ROFEL, 205 OFHTME T % H - CRib) 2 iR g % i
ETHILThHAL, FHEICL LTS LTSN BN IEREIE
EERITTOTZHNGEICE Lo b, ERESFI SIS BNET R HE
RPITRIERIEIRE R EA L, ANTIREHEA OLEYEIIS T
ICUEBAIT), % EOMPMNRIHREETH L. T, BAHNH]
XN T A EculizumablZ DWW T i — 19 2 #I5 Tl <, )
WG L7 IRE ZET 208D H 5. ek hn, HIKRTIE, h
b OWHFEHEBEE R T 2 TR T Al h v, fid L7
1IGOSO 7 — % b il L 72 RDGBSHED H 1) FIZonwThEE
L7zw,

(& FE)
RRI63E FIBURTERAY ¥
FE  EMAFEYSHERESENS FHEE

TR6E ERAFAZEEZHRFHET

FRB8E  Mayo Clinic peripheral nerve center research fellow
TRIE ERAFZESEBHZRT B

ER16FE [E Bz

FER19FE [ BB BERIZEICLY)

F&£8R MERRRLEEREAERIRERFIE
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¥72 - NL—EREICH T3 BCTHE
DIRENDRES EHRBEEOANZZL N

IR REARSAC IR ik - HUlNR M AE IR
Ol HE —

CZNEDOHICFT v N L —EFEE (Guillain-Barré syndrome, GBS) D4
KL THLCOMAPERSNTE L BRI R 2 HE
A E RS CBSOMENLEL BN 2 5D Z EARENTEL,
WTHYTMEREEH Y 7)Y FICHT 2HNS & b, BfTkLE% 2
PR SN, B FHIFMRR I L o TRRHEORESES TIOE L Tt % [
ETL. TNENOH V7 ) F ¥ FEAMMERORIZB W U054 %R
T, JH 704y FIEOTES 5\ USRI &) SRERAH 2
SNBEANH 5. AFEOY 77 7 ASHEEEEIE%E L OleGl, 1963
NREALTHY), WEREE AL THREES . X727 2 L ATIRATR Pex
VivoCOBEIZBVWTHLNICENTWA, =, in vitroDFE D & B K
HCa¥ F 4 Y ANV OMHRIRE T 7 b OBFEELZ A L - AR E Lo
FREEIALE A L WA E AR E O TR b AR STV 5.

EBOTRAEEEEREE IR, JEEL G0 kAT E
END, PHEREREOGATERICEEL S 2 AT & L CURRROERE
B BREORERN, RETHIENEOE, V7 VIR B B {L#5H
EENHE) LEEEDE Y, £ T 3 FORMBOE S ICHEL 21 AT
OVAREER E0d b, BT Y 7)) 4 v REA KT EOGE ) O
STREOBREREOEEEPH LMo T A, E, MIFEEES 7 b
FORET L aVAT U= VA7) 4y FEEO N K I B 52 5
CEWRENTEY, AR ERE ORI L OS2 IR E
BB EET DL PLETHD.

WAV 70 F Y FHUKIZGBSO#H60% 120 A TH S, I 1Y) Y IZRET
5Gal-CRLMLIZ A 2 HiAR IR BEBERIGBS (AIDP) 1A 5N A Z ENS VA,
AIDPOZEHINC IR BET 2 HEERIS TR, REOIIETILES)
MRET v TEEEHROMBEL D BN L 25 2 EARINTEY, Hif:
TR E SR S P 2 AW BN S B, AR
DA N = AL OB EFHCLEELD L) RFRIIC L EEEORSR
ohABEEZLN, SHROKEFEEINS.

(W& FE)

TRR2E  BEERAFRESR

TR2E~ WRHERRHE BETEX)

FRAE~ %2 B ARG SR

TRSE~ HEAREMTHE EHEEX)

THBE~ MEERAZREZHRR (%) (EXHELSWE)
REAFEHEARHC T EBIR GUESABR) OEHESTS

T2~ BERIEERERERR (FHR)

TRI4E~ BHEIEAREIS #ERR B

ERI9E~ T a— T TERKEEY (Robert K. YuBOIEE % %1 3)

TR21E~ BHEEANES MERR #E

TR2E~ BEEARES #ERR EZRSLUEERRRER

HEICES.

mEES

BAARZS (WBREE, BEE), AfxaR¥s (FME, K8E (#8)

BA#ZEREFR (FHE), HAKRHEGREYS GFFHEE)

EPE KA MZ ¥ < (Peripheral Nerve Society), BAFEHMZREEYS (EE)

BARGRAESYS, BABREGREESZS AXEERERS

8:00~10: 00 Z13%15 (KT ILAMHIIE

4FE 4EB)

E-09-3
GBS, CIDPICxid 2L WVEREES
B 77 7’8 —F : MATS coil stimulation

A AR FAL R > & — RN R
OmRAIEZ

FF v NV —JEGERE (GBS) &8 IS 5 % (CIDP)
OWEEIAEE T 2 ELAEIAPRI, MR Mo X% H LS
DVINETFHA AEE ST VR H A, DTN, MRS, AR
RIS, AR AT E S v, MR AIE, AR B
JOETMEIA OB ELZRINTE S, $7/2, MRS OFMIC Rk
AVoah, SHUGEMERE R L &9 &3 2 R0 250
THb. —J, MATS coil stimulation % % T HiEARRE MM 1, Hiig
RBOBEHENLFTME TELFETH 2.

23, FEARE SR BT, BV TRA R
RERTELEEAWE L MEERH R L L, EROTE
T, Bk, W&, ErbilOELUSE SR 2 A s b
5 LT, ML E COMBRUGOFHR, RIE, W75
CENMREL o T

WREREPESN R orz. F2CTHRA, 377 AR S
HH 24V (Magnetic Augmented Translumbosacral Stimulation coil:
MATS coll) #HWTZOMEL Wk L7z FEARIMES % Bk & L,
ERDORE, BEOESHE AR HE L A EbE
Z & T, HEMALES T TOMERBIC OER, RiE HELIHT 5 2L
MhEL otz HIZ, ZOMATS coilz V2 2 & C, BRHENOH
B (BR) MM CE s 2 LA ML 7. FEERIHHMHERICE
T3 572010, BREGRHZTMTE 2. ComBRUGOHERL, ik
RCEbLT—ETH ), BREERMEZMNETEL L) Iho7
GBS (Bik®) 9fil, CIDP16BITOEEGERMA MLz 2A
WIS 80% L EOEIG T, KREERMOBIEL R, —J, EE—
REDIEEIEIIGBSTIZ0%, CIDPTIX30%REETH-7-. ERIE
MMM RELTHEY, Ml EEREIATVWE, 50
R ER B, FOEERBEORKEICHFRL TV LIl SN,
TERD HIRIB SN T MR OB ESBHEICASNLS VI K
FAEEHL

MATS coil stimulationld, FHFHFEE A HHZE % H 5GBS, CIDP
DFW, EEHRNE, FHEFRHICERTELMREEALTCRD. K
WHE TR ST WA DS, AFEOFEHEERLwEER T
Wh,

(B&HE)

20015 BUHAREFHMFH FFE

20014—2003%F NTTRHABERRRE WHRTFHEE

20035F—20105F WRAZEFIMERE @REAF

20105 WEAFAFR EFRFARF REEEFER #HEARZE =%
2010F— HAF+FHERE> 2— HEAR  (GRE)

2011% Internal Medicine Outstanding Reviewer

20125 — Clinical Neurophysiology Editorial Board

2013% Internal Medicine Outstanding Reviewer

2013 B3 HAERARMEREEEYS RBRHE

2014%— |EEE International Committee Member on Electromagnetic Safety
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HMAGH BB t4IgM MGUSBEE = 2 —
O — OFRAE & AR

VR R AMENR, MR
B AT B
Offt B IEf

Za-0NF % EETEAOHI%C, By o—VIHERE) 2 e
HEENTwA (Kelly JT Ir, et al. Newrology. 1981). & RIS o L ifise &
ERBEDOZ, wWhW A REEOMEFENEEOREE AT o8 0—
VIENE, monoclonal gammopathy of undetermined significance (MGUS)
LIRS, F0%RIGT T2 TARED S, —T, MGUSD ) b
Za—ONF—ICHET A T2 I A L LTHIgMBE b o L b4 (, IgM
MGUSH# = 2 — 08 F — LIRS N D, F728 HICEOM R HRTE
1i4FC & A myelin associated glycoprotein (MAG) L0 ¥ b —7 % 583k
THHOHAE HIMAGHIK) D SNA ZEPRESNTEY, Hido
BB RS & AT o TR BIHIMAGHU RS M IgM MGUSE# = 2. —
o8 F— LIERR S A, RIEICIXEI 2 B & 5 HOHfE (IeM IMAG
PUiR) DEHENICES-T 5 LiEE S, EHEIC L A5 5 S MAGO 51
T 5 BRI O paranode I IZ B 2 BRI PHEEN TV A
(Kawagashira Y, et al. ] Neuropathol Exp Neurol. 2010 ) 7%, WED ¥ Z A5
AL ATl R, BRI SR - BEER, RiRETEoRE
B MBEOREER = 2 -0 F =2 &2 & L L ICUE ORI Z B
FEICPE, R MER LTI L A BT E R EHFAERNOBEENFERIC
WATT AHERMRETH D, bhMIAREILEMNEN - BT EM DI L
HFCIDPORERRER! (distal acquired demyelinating symmetric, DADS) 12
BT 5720, MGUSOREEN T3 SN TR WEIZCIDP LB S
Bor —ABFAET 5%, FHHEED S IXCIDPORIMEEIZHEYT 5 I
EEGERFHEOCIDPL VL TARTH ), MEIRIIREL L5225
VEDRSH L, HEANTT Y- RIgMIMAGHADRETH Y, AHIHE
EIEHEATOAR A V4 =Tx0yq, VIFYNT, YIUKRAT 7
IFRY), BE (MESFEE, BE @E#RGEE D7) v
(intravenous immunoglobulin, IVIg)) D& LA & BIEA RO HE Rk
PEENRI L BERARRSE RS 5700, BN AR L Twd
DRIVIgNATHSL., ZOTLPLARIIRKEDRME SLIED, £
BBIOT v 5 MMULE BRI & B EREOHIARDO SN TVE,

(WEFE)
199638 BHBARFEFIEE
1996548 BHBHE_F+FRk (@RAR)
2000548 BHEBAFEKRFER (HERE)
200438 1ELESEE
2004548 BAHEAFMEARES
20085128 HHBAFEFEY O—/JLCOEFHEENIH
2013548 BHEBEAFEFIHEDH (HEAR)
20135118 RAHBEAFEAMMIEABAELTIEESEM (R
[FrEZS
BAARRFE S (HEEME)
BAMEFS REE, BIE)
BAREHEYS (FFE8)
BAmEREys (FFE8)
Peripheral Nerve Society
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B
EHER (EY )7 > FEMKERERE PR

Wt R (ELERSHEARE > 57— BEERR

INF AWM ISR L TR T YT Y AN
L CWziniElL, SAEARKEM LN D 7 A ¥ 5. & 38E
45K DWN Ort-PAFHEFRED A TH - 72, IMEHEIRD &
PERIZEIC X 2 A ZE 10 LT, A NG 1S & 5 TR ik
EH04E L, BRI H A ST WA, TR - 24t
IZOWTIEFEH SN T I Ao/, FEERD S REIZHIT
T, MRCLEAN, ESCAPE, EXTENDIA%IZL®H & LT,
SV IAE ZE 1239 A IMAE NG E O B3I % 7R L 72 i
BROFERNR A EEEN-ZLIEY, ZOTEF L AD
Msr L7252 L9,

L LA, SIS ORERTRSNZAMME, W%k
12 & o THIEB RO AL BB IR ZEATEEE S, BE i
ORI N S R EB 2 S & L, rtPAEHEREZ &4 N
FHEFEIZMZ TA T > MRS & o0 & 3 2 B I
HEZ, TTHEZRIR Y BB A 2 &2k o THEBN D
DTHY, TNEDOFEME T ICEHF L7 L CiHELY FHhiT
LUENS L. Fio, ARMEAGEE S N EEEEY LD £ L
DBFENNATT 57201208, TR HEEE Y A 7 4 OREEE
WREGREE D THAS .

Ry VRY Y LT, F3TRMEIIATZE R 2 TR
FOTE T ARG L, KENC BT 2 M PGE % & DR
BEHFAERY AT 22BN L Twiz2niz LT, S%0%
RETH HERTAC X B ININAE NIGE & TRETE 2 BT 5
MmN OI Y M A EFE L TV, Fh— A%
RE7» S, EEHIWICME 2 & A WEEBNC RS A ARG
BAEHEEE LTRY L. 2hsofsRiz, wind
H S B EE % 1T > T 2 Wikt o iR N EHE 12 &
L2HDTHA.

IR, R VRD T AR AT D HARBARR I PG
FROSEERRETH L MILKRFEOREEEE LY, ME
GRS HE R & 7 B B 72 e BRI BT 2 AN RHE
BENZDOWT, IVEHE & 2 W IZ RIS IERIEDOR A TS
BFRNZEL.

SV SERIR DT ¥ A LY 7 PR A, FRE N7z
RE L 2 ORI E T T, R R R TV W,

13:30~15:30 F2oGH(KEAXA vt 2M X142 K—IUB)

E-10-1
SHEHRERICH T 2 HEREEOEHK

E SRR IE 2 > & — s A
GLIIEIN

e SN, BT v 7 SO & B ERIAE 2 B i
U CHERAD: (IV +PA - M AIGE) 2MThILh. GHBRG T RE
EER (TTW) <3OV -PADEPIAGE S NI0EAEE L, 2012
HEIZIZECASS T D i % 52 V) TTW <45ME R Ik &z ik
ERAER o EINHEE AT (108107F) 1335 KETT (907061) 12
WUM12f5c8imL 7z, LaL, IV tPAOTTWIEE7ZHIEH T
B, T T HEIRMEOHEREMEGRENTHL. L)%
PR ZFTHES A 726, MRIIZ & ADWI-PWI mismatch (230 & 384E
37\ L A5~ [ /2 IR R 58 4E 112 TV +PA % 17 ) EXTEND,
DWI-FLAIR mismatch(Z 350 & SIERF A AR RIFFSE BTV t-
PA% 475 THAWS, %itt-PARA (DIAS-3/4/], TASTE), IV t-
PAO Mm% (ENCHANTED) %ORABAETHTHS.

M PEHR TR ERI R W 2 DIV +PAIE B iR &
AR SN T w7z 201347 12 iy S 72 IMS T, SYNTHESIS
expansion, MR RESCUE T, [HIERIMGODEIL, A#Y) 72 B3
W, NHR TN 202 K B IR R EREFEOER A S M AGE OB
PxRTRAE Lo 7R, 201448123 SN /2MR CLEANTIH, 38iE6
EEHI DN O, {58 C pi R BR P ZEASHERR S N7 B 22 12
BT, {ERONEEE IVIPAR &) L IMEMNGE B 7N
A A TdH Astent retriever & fEH) OO EEAIRHAE HARTEIC L
LTI EREBAERE ol TNEST, AMOT V5 A
LIt 3tE Td 2ESCAPE, EXTEND-TA T T NiA
BEOBEMEATR SN & L TH#ES) Ik &1, SWIFT PRIME
bl b ETY, 20144FE 128 H 7 N4 A (stent
retriever T 4 Solitaire FR, Trevo ProVue, WiH| - FEMEREDNA)
1 L7:Penumbra 5SMAX ACE) 78 A S, AEEZED  E
T L omFdEs s Tns

REHETIL, IV PAEMEMNHRO LY T v A% AL L, £
ERR O BUIK & EARHE OB ENIZ OV TIR Rz,

(BEFE)

TRkl (1999) F3F WEMIIAT EFHEZF 2%

FRk11 (1999) 48 E%gg)ﬁ#iﬁﬂéiﬁéﬁ ROMEEE ABHEHE
BU

FR13 (2001) 4B Fbe WRHFHEE (%H)

Trk16 (2004) 4B [Elfe HERAT ES

TR19 (2007) 4R Ffe RaELENEER ES

k24 (2012) £108 EXBIRBHFEME L 4— ROERNF ES

FR26 (2014) 48 [t ROERT ER

REICES.

EMEER

BARRZS #HAABEME (20055£128)

BAGEYS SEARNEME (20065E78) - #8EE (20124F48)

BARZRSZS REREME (20075£78)

BABGENENAESZS FME (2009F9R) - HHEE (201251248,

1EEEZES186)

MEZS

BARRZS, HASEZS, BFREZERZS, AFRRGELERNLAES

2, BRBESERERFS, BARORIENYS, BAROOEREFESR
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HFEFE E-10: SMHREERICH T 2MENGE
—H - BERRICE T 2 HBERAREDRE—

5A22H (&)

E-10-2
KEIC & (T 3 BMENEEOBIK

VRS Be ikl RBREESE L > & — i
WEL 2T FL—# Y UCLAX 71 4 )bt

Yy — MEWNE KEPEYy— SuoruRL—Fr
UCLAX 714 1)Vt v & — MERIE NG INa st
N

ORFEF, g 53

KREOIEHS RERE SRS (AHA/ASA) 23338552 [Get With
the Guidelines®-Stroke ] (ZftE£ &N A & 912, KENZBT HEFD
BT AR LRV BF Y AT ADIEL, FNORETT AT
EAC X D IREEDERMG S LA, T4, Comprehensive Stroke Center
(CSC) & Primary Stroke Center (PSC) D& L HREEL 72 1), EHH
FE4E L 72UCLAD £ 9 :CSCTIE, RETHO RV IR BB E 125
fitC & 2 BERH L ERIEBOERIER % X Lo, CSCOKZEE
HERFT AT OIRA Bl LW ERESREON TS, BEGHL L
o T&LT v MURBOETEE 20, 2VEHIELE 2 2 i
BENHROHSMEFSF S HIEE ), CSCITkD 5N aHINE NG
FERHD SHIHOB WD LR TETHA. TOLHITKRETIR
BUROFFM L 7 4 — BNy 2 2 FIAT VRS, fERE LTERUSE
LT VAT ADERIIHE SN TS

FCSCIeBWTIE, MEFBEIIBY 20 ELHEMLIC L 2%
LML S NT WD, FHRISHEEARE, EEEOSERHEE, 2L
THBETFAM OLED HIULIEE, 118 NEREOLED H UL
MENHIRE, WHEHIIHREE P HRESEMNICBHREYT). €
OFT, MEMEBROBELHICE FE L TV 2LONMENEETH
D, WERBREODKEE L TwA, LD L) REREEY AT A
OFMBLOERZ L ORHFEXTH) 0D, HENBOEELHFETH
L. FRHARLEARC, MENGETETMEARED S CFET S,
BUE, UCLAORIE NHES MIERIE L LTS 2 EMTRd %
WOPHBEAFETH ), BiZEAREFRO P THEANRHE DR 5% E
BETITREL Lo TCOBBRERML TV A,

ELEPRB L INS ORGHIAZ RO, KENC B 2 BiE R,
IR PTRIE O BRIZ O W THIA L 72,

(R&EE)

2003438 HFERZEFBEFFER

20035 MPEMIALPRTRRE WHFEE

20055E4F WFEWIALPRTRAR #ERT RETHSE

2008548 KRAZEZMHERE BZEdt> 24— ER

201048 BAEDEA KERBi#ESIFHREE MERR/BNENARtL 24— EA&

20124F48 RAEIEA KERBNEHESFHRET #EARY/BNE > 4— FEER

2013588 Department of Neurology & Stroke Center, David Geffen School of

Medicine at UCLA Visiting Scholar

2014%8H EIRPEiE KIREERtE 24— RMODEATR ES

REF - B

BARRFRRE ARREE

BAMEFSRE HREAFEME

BARBMZIMENERFRRTE REMEREFEIIE

BARZERFSERE BEPEME

BABMEEE NFRRE BB ERREL

il

HANFZS, AX#EYS, AABMENENEGEYSR BARZEPZS, ARREHE
ERFS, BAMEBRRMEYS, BAOMERZEPZS

BECES

13:30~15:30 E22G (REA vt 20 X1 2 5K—JUB) B

E-10-3
XIS & B S HIRAERICH T A MEA
RE DR

RER K WA Y 8 — 2R A ai.
s VR, SEEmbE R
OMERERIE, [ 52 Rlkiss,
A —12

P2,

[F5 & H)

SN IR 3 A NI E PNRE OB EATRE NSO dH
B, WfTTELREPRONTWLOPHIRTH S, Frld
MEFMERD 72D ORE Y AT A ORHEIZHEDTE 2. 40,
RY AT LB L MENHROKE L HENT 5.

(5]

20144F1 B ~12 B IMAE PG & AT L 7258 65e6361 (72 =11
i, BYE60%) EIHT O G E Ui Bl NEERA & N E
1% Directht (19%1), MbeiCHARE, MEWNIHED 72912 4k
Ak S IZIER % ShiphE (4461) & L, BETE, AR,
FAIZOWTHEHRE 2170 72,

[#52]

AEHE, PERU, SRPEEFNIHSS, ASPECTS, PAZEME1CA &AL
O Iro 72, Ship#E T T VT 79 — PEHIELENZ < (16%
vs 54%, p=002), 7 7 ° — Al PERAEZE S 2 EZH - 72
(11% vs 23%, p=005). FEAED S E{EZW £ TORRH (Onset
to Picture) \$HBEAEN Do 72h% (p=043), G2 5 220
F COFEM (Picture to Puncture) (&Ship#f CED - 72 (4043 vs
9545, p<001). —F, MFEMAD 580 F TORERE (Door to
Puncture) (&Ship#E T - 72 (9055 vs 3057, p<<0.01). 2
5 FBHE E TOMEM (Puncture to Reperfusion) & Z85E7D &
B F TOM:M (Onset to Reperfusion) 13 HEEZ O D>
7o EFEFANHIM S EEEBENRMICITAE EE RO Lo
7275, TICI 2BVl L A %) 1 BH 8 22 1 X Ship B TR W EM 2 H -
72 (74% vs 91%, p=0.085). BFelRIF I (mRS:0-2) O%
FIIZERFO o 7205, FEEIEShiplE TR Wl SH -
72 (21% vs 5%, p=0.05).

[#55m

MBI O 720 O FEM L, EEWGEEE & L T,
ERZW2 520 F CORMITAEICED - 720, FifEHH O
B EHMERBROE LY, BEER L s o ah
FEVZ R L CIIE s & [MARE 122 sz,

(R&HE)
FRI9EIR ICREAKRFEF AR & 32 5.
FR2AF4R L) BAXRFZHEABICAR, BEIEARRERZER T
2 —HEAFHCENT. TR23FE4A &V BAXRFEHREAR, FR25F4A
&£V IR ERFRHESNF, 9B LV REERKZBEESNEE R TER
26F7TR L BRBICES.
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HFEFE E-10: SMPREERICH T 2MERNGE
—H - BERRICE T 2 HBERAREDRE—

5B22H (&) 13:30~15:30 2B (KREX vt 28 X1 > FK—IUB) E
E-10-4 E-10-5 g 5%/

SMBREREEICHTIBERBETOD =
BRISERE A DI Y M >

P
<) 7 U FERVRSF R AR B I AR

LTS, S HERS, EPRER], EFRA,
. REPSHZ, AR, TR,

(5 - ] AT O IS FRE CIEIED S HREE To
B2 HCIEERERBPRBIFLEZONTWA, RITIE20104E 12
MerciAVE A &N, ZOHEPenumbra, A7 ¥ b1 8 == ]
BEE D, TN ADFE &I ER A S TR F C oW T AT
BE& oz, —h, REEDSER FE TORM OB BENEG O
APETH Y, YEETIH20134E10H &) AU EREEREOH %
T0 b I VERER L7z AENESEEIC B 2R ERHO TRizow
THETS.

DeF4e - 58] 20104E8 H — 201447 11 A 12 4 C A BR800 L i
W27 N4 A% IR E 1T - 728801 (BYEASHI, FIERToR, Hini
NIHSSH9418) %15 & L7z, Merci A %7 & PenumbraiZ A §ij (45
181 1761), Penumbrai& A %7 ADAPT techniquei& AHi (5528
4361), ADAPT techniqueE A #2725 A7 » b ) = N—EAH] (5
M 1060), A7 MY MU N—EAR U 186)) TRk
b WA, KBeA HePARIG, WifgRA D 80, G2 6 FHiE F
TORMZ LI L7 SRR 7o s a— v 2%ETL, ()
MIDFE MR SIS, FRPREER L) MEFEE O %6 % HiG,
QMR (&2 t-PA % #fif LCTS $ 72 11 HSP 2 TR, (MR
(IR % 3 1R A L4354k & L7z, (RS ED R ISR 2 Sk L
TRFCH R L, SPNCRHEE T FMcHET 2, Fxiro7,
(3] 7961 (89.7%) TTICI2ALLE, 6361 (715%) TTICI2BLLED
FREAES N, Kbt - FHERE P RE T8 Th o7 Kb -
WML 2T TR R Do 720, KR - tPARIIRIZSE 11935, 452
745y, SE3MT25r, HAISLy, WS - RN N7, SE20169
5y, 5316855, NS CAAM TEM SN S - FHEIZ A 1
964, 274, 3T, HEAMATA% CPenumbras A LI 2 SHE &
nr.

[HEREI B O i o Rl L, B EERHN CORM LT A7 4
HIVOEZBOM L, tPARS 70 b 23— VOUE], BGHREEE O,
PHTNA ZE AEEEEON L B OBRL S0k - THE
Fear HtPARRAG, 20, HHMEA &T_TORMEHI S L.

(R&HE)

20055 WEFFIALEFMAZEFBEZFEZEE, TMBFILEFRKZENTE
Rkt EAERARTHEE

20065 KEMERKER FHRKTEE

2007 BV T7CFERAFEMENF EHTBHE

2008%F EEv 7 FERAFRERBREDR (EHTEIH

20125 BV 7 FERAZRERERERR B

20125 EEFTFREATR K8

2013 BV 72 FERAFERERERESDR B

Patent MCA type D 214N IEENAREAZEAE
BERE; RIBIMITEE & FHRORE -
=
N e o] il A Y
OF THF, HE—ER, RAEZ, EBEL,
ARGRA, HMIERE, | BN, [, FEEARE,
AN, HH MK EEEW, KH R

(W5 - HAY) MZESBIARPIZE ICO) @5 b, MIEIMATEEIZ X D
TS A3 & LB patent MCA type TlE, HIEIIMATHEDS
BIFCHHEE20N5H00, KFEEHOMRFENELEL L
T4 C, HEBIEEOMISR FHEOREICER T 2560
%. ICO patent MCA type® 9 &, HeBhk o e IR SR i
OB L FIEOFIOEENE i L7z, [J7E] 20064E1H A
520144811 B 12 M B2 ABE L 72 S E P FE B AR BA 22 5E 0 3 5t
JEBI R, JRIEETOEIMRA & %\ I3 NI & A2
MR IAT I 2 A L C R o iR IR EDAIR A3 1 HY S 40723441 (4F
Wi 77 £ 145%, o 150)) 2SR L7z ABERENIHSS 7,
NIHSS < 10 & NIHSS = 10 @ 2 # 12 47 1, % B, DWL
ASPECTS, P, SE-F5H MR, FHRr, 90H#
DT FIFFmMRS <2) % B R ISR L7z, [RR] s
PNIBIEZ2460(71 %) THiAT L 72, 2BERI <, ABERENIHSS,
Bl DWI-ASPECTSIZIZZ#EDN e 2o 72, FEREFRIC D 2D 8
2o 7z (NIHSS < 10%# vs. NIHSS=10#; 83% vs. 62%, p=
0.22). S&HE-FEBAMER, THERIZ, NIHSS<10BETHEIS
LR LT\ 72 AY(NTHSS < 10% vs. NTHSS = 10#; 102645 vs.
33045, p<<0.05, 17345 vs. 7445, p<<0.05), EPLhyT 1% BIFHE
1%, NIHSS <108 THEIZZ i 72 (NIHSS < 10%E vs.
NIHSS=10%, 41% vs.12%). [#54] ICO patent MCA type
DL, SRR O MRE IR O B T, HE D time
window S £, FHRDPELTH 5 WHeEAIRIE S 7z,

(R&HE)

FR2E LERFEFBEE

FR21E FESEEBERE

FR24F  AMKFRBEEHREAR

FR25F EIRBRERERIFER & 2 —HiENF
TR26FE AR SRER AR
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HFEFE E-10: SMHREERICH T 2MENGE
—H - BERRICE T 2 HBERAREDRE—

5A22H (&) 13:30~15:30 25 (KEA vt 2B X1 2 FK—IUB)

E-10-6

BHABAREICH T 2 MERNEE—HL §o 2

BEHUIC B T 5 HIRAREDRE— =Xy
.AVL

f] LKA R o el e o ek
O EE

SEEREE PTORERBRAZAICEL T RECHENEOBREY N ¢
TEROBMLYENSETE D, AT HAGEIPABLEEPEA S, BEOTH
WELRECESLT0A, —T, tPABISIMERR BRI H T 5 MENTE (FRE
FE) O RERIE PR TR,

BRBEER, 180ERDS Y0 F - PEOMREIES 7 -7 VI L) B#ikD
LEATABEEECATY, <A 70h7-FVOREIZE VRNOMREE thT -7
VRN LERMEARE BT 2 [RIEERE] S50 - v CEHR %
BFEL CHEES A4S [direct PTA] EEBLTEL LAL, INHOBFRMET AR
L LBES A ETH ) AMEROTRIER S o 12720, BER, MEFENT 2711
AREA LEEENTW A, 101, BhREICBRERE SN 74 Y Tl 2 it T 2
MERCI, 201241231 & W% & 9 120R3 1 L TS 5 Penumbra, 7 L T2014E12 %0
T, BEEE - e b L LA mEIIAT Y MIRBCHERTRE h ot ChoR
FFNAAOBRIC LY, Fol CHERER L Zetk L ) ARBIEL Twd, —
B, EORBIGENOER BifEAIHE, BEIOHG (UENEEOBICI RS L.
), tPABHERE: L OV SORENFET 5.

O L) BRI BT AHRENHE (REHARE) ol LT, BRI TRICHEL
Twh, OMETOMEE L L CREMICED ) tPABEEEL ), O IMENHEE
TSH% R, MENHER L L TR R STRET EHELT). OWEROLPA
HiE MENRRECEMESTHSL, BRTELEAMEERRETTET).

o, B AREREEONEI RS Oy R —PRETHLY, K TRER
BREREFERICS A NBENAELTBY, R ENEER LT 2L
1ot LL, tPARHEREOEALE, MENMEORFERI B2 ERTERL
Twa, RmENHEEORSS 1, [IRELEE] ZEAFH0—2oTHY, H%H
HEZHNEREW RS L o AEREERS, ARIEEHIL EROPSO0kEE
¥EELT, E0OHAHRNHEOZALMEL TV A,

(BEHE)
S38F2A27HE  FILRMBHHHS
HHE
S564F IR ERER
%ﬁﬁéﬁ ABKRKFEFIEE
S62fF IR EFEPIEREREEATAR

B % e R BE R A S L ED B
H3E  ELASEFEHE R aESA BT R E
H6E  ELEE S SRR E TS
H7E  BEUXFEFIRHEREEREENFIES
HB%E  FJIIR I RiRBERES BB
HIE  RA X+ T 13— TAFMERGHEFEZ
HNE  EL RS EZ SRR ST F
HI5%E  EILASFEF R R A P 5 B A
H24%  EILKHRERIVRE > & —#5R

o

FBIAEMERABRAE (EFEHRHEI073305) S624F5A
B ARZS A S EME (5538745) HEF7H

EFiEL (18229865 MILXYF) HBE3A
BARBHZIENEFLREME - BHE (5528%) HI3F6A
SHE

FILEFHFEE HBF6A

B ARMESN PR REMERPT HBE108

5586 X 1 A MEHRFRKRZX 2 —H HI1F6A

FRER

ARSI ((KH8)

BABMRINENARES (B8 - 01558FRFFTHREIR)
Elisﬂii$¢0)9{»ﬂ$% (RE#E)

e &
HOEL NIV =5 - 7757 —/BUF—LF T 2—
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HEREE E-11: RERBEORERFEROH - & BH

5A22H (&)

B
FNEA (RBRFENEFREE HEAR)

HARE (BERBAFRE HEAR)

GHR L, HRAERICEELY X293 80— HIEEE O L
WO A x EE T HRETH ), BEOHSETESB
FOBEFRIFICG 254 287 MERkEwv, KIEmE, Ak
JUAE, R, EREER, FiRITE R S0Pk, HEES W
R MERTIL A R CHAE L, SRS IEINN L ELL - RIE, 6
W - A - WU SRy, S S IZHEFRIE D,
BT, JE7IE, SORESLHIR R EOLYREIRTIES.
T bbb R, H% 2EIICRET 2 EmRE L W) &
Dh, BT L ET2EHIERE M) fERETH D L
5.

FHEFEIEINE TRWH, BEZFN/OIME Oprimary 72 5=
B, bt [MEWEFR] ThreEzoh &k Ly
L, FERERIROWIER M) 78 > OZEMIEHET 2 &
5, HETRIMERETIE A L, PRMREEE (primary
disorder of the brain) & L CTE 52 ANEXTHSH LV EE
PHDC > TECWE, Thbb, REROXA =X L1
RIS A I\ TR U 72280 As R B LS N I L 2 0 A 8
B =S ANRERRHME 2 G AL S AT R RR &8, SHICRIER
RS TRmEPRESEL L) [ZXMRIMED] 0%
AAMERIC L >TVD, HETIEESHIIINERRESE
T, REEIRISA L CRApiesR & = SUR I e R & 46 OV L
7o TR R | & bW 2 AEar e s Tng, 2
D&, REBEOBERT IZOW AN ZHIZW L oh
HHHOD, FELTEEIHYIL ) 2 b DiE, KELVPHB
RHTRWEEDLS L% 2%\,

Ry VRV AT, WELRERFICHEL CEROL
FUREICH LT, TEWR)ZORMKICHELZD, ZNET
RIBESNCTE-RBART AN, 205 TR [
A, =3 iR ), 2 LC [IRIEH] 12onwT, £
NENOZYVE L IFZ LM% R OB MR O )T % 1 fEH
LTW/272 &, eI R OSEERF OREEZ T
25 HZ xR HME LT

EHIZZIUTME, AL v RI T AOBEHRICHEFTT 5
EEZOND MYy 72 AL LT, KRR L AE M
(cortical spreading depression) & I 271271 7 & OEFRIC
B3 23R BEFH M S ) L, R EE & arko B
o TRIE] #F—7— F& L CEIGH & OBFE % #am L7z
W,

13:30~15:30 HE5=5 (KREX v+ 3 302

E-11-1
MERDR LM EFER LM

P HE SRR AA R S B A P R
OiFARHZ

REROA S ZZ DOV TERLZAL2IZS TR, fEE,
Frof OB ST 2 L LTS, MEds £ 0= st
BHOIOOWFENE 2 5N T, MEFITHHME O KIS ED R
WKLY RERPEET L EVIZEZHTHY, —F, MR BRI
BWTHEMIH O & 9 72 K B o illao S BED> £ 310
WCETAETALDOTH D, T = A 3 = U A §
2 RIS JE PR O AR S S AN B R IR G- 2 T REME 28 2
55D ThHAH. INH3IDOMHIE, ENENPREREOREDO—HT
HY, INFET, CNHOFEPHEILEG L TnEEEZLNTE
P OMER T, FERICBT AN E 0 L, 20k
SFSF L MEEBEYE ORI AR IS O R 2 IEEATB 2 0 i
B LT 2 EMEESTI S N R, MO BEAET 2
EZZ T TR, REREEORLA MELRSE T & 2 WA
TIVOEGIZEDHEEL, EHIHBEOERBIMEIGHEETSH 2
FHTNATA ROINVTY IV OFGICE VERET S &) BRI
EOCHYDTHo72. ZORREREZOMMAOMEIZ LY, Filk
PN O, BRIBIEORINT 5 2 L AVR S, B O
BE RSO FHEIR SN TR EREEREHMXIICBWT
HAEMREREERLME 2 VT A7) VEEORIEIC &) KM RO
TERBARTT & BEARIC X 2 kA i BB 12 B9 5 A ITREE D R S e
SO ZIMETEBY O MFEX T F R TH 5 calcitonin gene-related peptide
(CGRP)® #7245 ¥ A P OIIARESHEREE B THEE &
REHIEDLINLOWEELIFTLb0L M7z, LA LOlesen
SRR OMENR & FRERAPERWIC—H L Lt
WG L7, 20%Y S F S THRPER S N SUGHED & TH B
OFEEAGHT A LWL ZEZONL L) IR, LML h
BHEROBG b GOMEOMENEZLONDL L) Thotz, Kl
T, MESHEORES % &0 FEROBEICOW T T 57
ETHAb.

(BEFE)

T2 38 BERBAFEFRERE

2% 48 BEZBAFAFREZHREELEE (ARRAEE) A%
ER6E 38 BEZBAFAFZREZHREELEE ARRRABR) BT
ER6E 48 BEKZRZBAZEFZHRARE (BEAH) BF

ERE 108 : A—XANFUTET ) 4 —IKZICEZF

ERR14E 118 - BEZZAFEHF (EFIBAFE)

ERRI7E 48 EMRiTEEREESE D 4 —HERE B8

ER185E 58  BERXRBAFEHF (EFIBAFE)

185 88 : BERBAZEFBHENFIE(LHEM

BEICES.

mEFS, BME

BARFEZS (AARARZRRDERFE)

BAEEZS (REE  IAHBFSREE),

BARZEPZS (AXBRERZESEME)

BAEREZS (RE8  AAERFZFERTEEEME)

EEEEEF S (International Headache Society)

KEFEESYS (American Headache Society)
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HEFHE E-11 : RERBEORERFIEROH - L EEH
5228 (&) 13:30~15:30 EHESRFEREX v+ 3 302 ]
E-11-2 E-11-3

HREBOZ LM EIFRY M

2
igsizﬁ.

SRIRREIC BT A 0F2EIE, 19304EMRICWolff S 7%, MO RE AR
TR L ETHMEHIEIN, L L, 1944F127% 1) Leao b
AR B LIE P I B 5 (Cortical spreading depression, CSD) % #2084
LI LM RRIEE LS CHE SN D L) 12k o
7z. CSDEE, KB EIHER 2 0E S L CIEKCURITR S 217 7
BRI, —@EIC R Y, 2hU2h] S b G 2 5 R 72t &
7)) 7 B OERIEE O 3mm/ 5 OE S TR EE L v
CHET, 1981410lesen b 1A FIKO & 2 K EHEH BV THXe T
BIRNEH TN OMREL A BIE L7 ZORE, HIEMNHRHE
FECMFIT %520, WHIMIEE T AR 122~3 - mm/ 4 CTIh A -
TWCHREER L. TOHSIL, spreading oligemia & 131
CSDDIEEEE LM L Th A & &, MEDEIZCSDO & % %A
B OO RE L VRELZLE2THTLLOTH-72. &
O, kD H 2 FEREIEOFERE 2 HPT 5 0ICFIE %
<, 4F, functional MRIZ & CHEEO i 8% THCSDA R X T
LT ENPHEMSNT YA, CSDNIEAT % L4 RO BT 581
AHEFE SN, T2, BITTORBEEMRINERIZA ) T AL F v, —
BLZER (NO), TUAS TI T4 v, TVo I VBl L OREEL
PRE, ZOMEZ TR S NER LS NG, —T, FEiEsEE
B I = URAR DG AL SN2 9%, J4E, CSD & = iR L %
FHOOT B8 AT o A pfd S sz, Dn & ) CSDIZ & 0 i
WEOH )T 0AF R EBERLTH 7Y 7THERFERLHRTIC LD
eIt SN, BRIEBIIRE B AE 5 2 = UM R & Fe i 1T AL
SELDITHRBEL R TRV EDBEFEZN TV, M
JIZF4ET A Pannexinl ¥ ¥ R VASEMAL SN A 2 212 L b, AT
ffa & D HMGBI (high-mobility groupbox 1) ZHH L, ZhA7 ) 7l
FUCER L CRRM R IERF I &R T2 MWL otz L
L, REZCSDIZHIL T, Ridkod 2 AEROMBIFACETY, i
KOBVHERICEL TIE, CSDAME Tw AR E ) RS Tw
v, F7 252 4CSDEF] &k S RI AT A, GEIE S |2
PP FEMAF IR T D OH 7% ECSDOA TR T & W EE 2 [
HAE-o T, 4%, MORERLTEZ 2P 0ERL T CLED
H5.

WS B AR R R A RE P R
Ok H%—HB

(HEHE)

Bl - RBAXFEFBARERMEAR £8R

BEEE - 1989 BEHEMIAFEFE FE

1993 EERPAFEFBAFER (FEAR) BT

19935 BREZBPAFEZDHEAT BTF

19995 KEY 3 > XK TH 2 AKRZEFHREFRZIPIRZ N7
2002 EEZDAFEFBEEAT BIF

20056 SV EWIRRERERAR B

20075 WBRZFEFBATRFRGEAR HEE

20115 BREE

EXHREMEROZ LM EIFFRLM

FSIUREE Mtttk PR 2 I o ek P Bk 200 B
OW AL, FIEE, e

FHROERICITEAZ S KE L, SHIEEORMA 128 -
THFEICHR S ZEPHBETH L. REFMLLZETVE)
Wdize , U O FRM 2R AR BRI 2 3 % <R &N T
B, LTHMZIOTIEEWE W) O, REOEHTHA.

FEROMRERGF L LT, FOmAICE L CHRAERDZ AL
TV O, ZENENTHL. TOHTIE, WEEL T
f5E, FRICRERR O JE & IS O PHELRAS iR 2 Bl T2 L £ 2 5
NTWah, IH2OREIC LY, FEEEIIR S HEREEIR 2575 L T
WHZAMERERLY, PER VY b= v EETHEERG L
Vo P JHEVE MR E R N S, RATEE R EE & 2T
COERMERER, EEMEORERMEL TS L & b1, LR
Eoig, mERMomEEARY, NENEOEES, /M
FIZE A0 b= oMENKE, HIRKFERED RAEEEL S
5. ZORFTRTIEEIE % 4 L CEITHEICEBIC b ER L Tk
WHRIES S SIW KT 5 &30, = UEARONE TRz %
12 & 0T, BiEo =0 FIREM = LM F s 2
Za—uv Y FTAREHE L T b Z LML 2 i S 5
2R= 2 =0 D% IIREL THIOBRANES S NB R, &
s, MRREZ: ERER UG AHMRER T A U S5, HIRB LU
RS D3IR= 2 — 0 U HE S ET L TRBEERETI b o
THAZEL M2, TR, HEY, WREAH, WARE,
THIERE R B & i L, W BER SRR LA L AR - TR - RO
WEGERR, L0, EBhEE, SRR, FRAEEEICRIE L /-5
HRERFRITEEZZONTVD,

SXHRMETN X o T, FEFORAOHETEIZH L CHBT
Elrotzds, FeA ik (§7b B, cortical spreading depression:
CSD) & OBfR=, MAXEIT"MOLOER" LT TH LD
BAITH 5. OB EBEOREE, CSDIC L 24HREN
KRIER BN B B MBI T 5 = LR R K2 HESEL 2 L
RIESNTWAED, FERD2/3% 50 5HKO % HERIZE W
THRBOFEL LTLVRIdEBHTH L. T/, CSDEERS
T htriggerlCB LTIV ELZAHL T ETHL. — T o2 R
B ARRHREOB A2 23AF <RI L CORENIAHTH 5.

DLk, ZRmAE R O %41 L LI OV TRHT 2.

(R&HE)

B © BIAFES SRR E R S AR B iR AR 2 D B B0

1989 BEMAFEFIBEFFIFE

1993 BRA¥AFREFHRAFHILHRIEET, RIFHFREEERR
1996 SEAESERHEREEEIF

2000 FATCARFEFRXAT 4 HIbt Z—BF

2005  ESERA S 5H A R 2 B R ARt A R 9% it Bt et 44 O BHER P

2009 f%ﬁ%k—?”“‘—lﬁ—?"“‘—%&ﬂiﬁﬁﬁ@ﬂi%ﬁﬁ?&ﬁ%ﬂﬂiﬁﬁﬁﬁﬁ

2010 ;



ERPRARIZSE 2558 (2015) 55 : S146

HEFE E-11: RERBORERFEROH - & BH

5228 (&) 13:30~15:30 HE5RHGKEX vt 3k 302 ]
E-11-4 E-11-5
RRERERIRER DR M L FER LM =& [FEY Y X]

- Microglial activation by multiple ' e
ALK AL AR FEATR B HifE P - ¢ inductions of cortical spreading A% b
OFEH#E—, gt ((REFER), depression

ek —

FroEJE O AP T & L CE MR 3L E S h
Ttk IEDOT SIZHIEE&F O MMk e L THRE TR 5 hK
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Department of Neurology, Keio University School of
Medicine

OTsubasa Takizawa, Mamoru Shibata,

Yohei Kayama, Toshihiko Shimizu,

Haruki Toriumi, Taeko Ebine, Anri Koh,
Norihiro Suzuki

Background and Aim

Cortical spreading depression (CSD) is a slow propagating wave in the
cerebral cortex that spreads at 2 to 5 mm per minute. CSD is likely to be
the biological substrate of migraine aura. Further, multiple CSD
occurrences are observed in patients with subarachnoid hemorrhage,
malignant stroke, and possibly hemiplegic migraine. Cortical microglia
is involved in immune surveillance, and microglial activation leads to
brain inflammation. Here, we examined the effect of multiple CSD
inductions on the density and morphology of cortical microglia.
Methods

CSD was induced five times by applying 1 M KCI to the cerebral
cortex in male C57BL/6 mice. The induction of CSD was monitored by
recording DC potentials at an electrode close to the CSD induction site.
Cortical sections were immunostained for the microglia-specific marker,
Ibal. Sham-operated mice were also investigated (n=13 in total). The
somal area of Ibal-positive cells was measured using an imaging
software. Ibal-postive cell with somal area larger than 70 x m® was
considered as enlarged microglia.
Results

There was no significant change in the density of microglia after
multiple CSD inductions. Meanwhile, the number of enlarged microglia
significantly increased at 24 hours after CSD (p<0.05 vs sham). Such
hypertrophic changes were not recognized at 30 minutes and 3 hours
after CSD.
Conclusion

Multiple CSD inductions cause activation of resident microglia, which
may lead to the development of brain inflammation.

(REPE)
Education:
2004-2010 Keio University School of Medicine (M.D.)
2012- Department of Neurology, Keio University Graduate School
of Medicine
Employment:
2010-2012 Internship at Kawasaki Municipal Hospital
2012- Residency at Department of Neurology, Keio University
School of Medicine
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Chairs : E-14-1
Takahiko Tokuda (Department of Molecular Introduction: importance of iNPH for )
Pathobiology of Brain Disease neurological practice B v

(Neurology), Kyoto Prefectural
University of Medicine)

Etsuro Mori (Department of Behavioral Neurology
and Cognitive Neuroscience, Tohoku
University Graduate School of
Medicine)

Idiopathic normal pressure hydrocephalus (iNPH) is becoming
important in neurological practice because of the following reasons:
1) INPH is a common disease with the prevalence of 2% in the elderly
(older than 65 years) and 5% in demented patients, and thus still
more Increasing, 2) it is not easy to distinguish from other
neurological or non-specific conditions causing gait disturbance,
dementia and urinary incontinence in in the elderly, for which
involvement of neurologists is mandatory, and 3) it is one of the
treatable causes for gait disturbance and dementia. In this
symposium on iNPH, each speaker will introduce and discuss recent
progress in the clinical and basic researches on iNPH, so that the
audience can get up-to-date and useful information on up-to-date CSF
physiology, pathophysiology of iINPH and management of patients
with iINPH.

Prof. Takahiko Tokuda, Kyoto Prefectural University of Medicine,
will make an introduction, in which he will talk about “DESH” and
recent ideas of CSF physiology, its production and absorption. DESH
1s an abbreviation of “disproportionately enlarged subarachnoid
space hydrocephalus”, proposed by Japanese
researchers and an important diagnostic clue for iNPH.

Prof. Carsten I. Wikkelso, University of Gothenburg, will discuss
how to diagnose iNPH and select patients suitable for shunt surgery.
He will discuss the common and different features of Japanese and
European/American diagnostic criteria for iNPH, and show you
results of European multi-centric study on CSF dynamic methods.

Prof. Takeo Kato, Yamagata University Faculty of Medicine, will
talk about genetic risk factors of iNPH. He will present their recent
findings of a copy-number loss within the SEMBT1 gene detected by
whole-genome analysis of patients with AVIM (asymptomatic
ventriculomegaly with features of INPH on MRI).

Prof. Etsuro Mori, Tohoku University Graduate School of
Medicine, will introduce you SINPHONIZ, Japanese multi-centric
prospective study. This study is the first randomized controlled trial
to show the benefit of shunt surgery in iNPH patients, and also the
first high-level evidence of the efficacy of LP shunt and validity of
DESH as a biomarker for iNPH.

which  was

y

Department of Molecular Pathobiology of Brain
Diseases (Neurology), Kyoto Prefectural University of
Medicine

(OTakahiko Tokuda

Idiopathic normal pressure hydrocephalus (iNPH) is becoming important
in neurological practice, because it is difficult to distinguish from other
neurological or non-specific conditions causing gait disturbance, dementia
and urinary incontinence in in the elderly population. The multicenter
prospective cohort study named SINPHONI confirmed the diagnostic
usefulness of MRI findings of narrowed CSF spaces in the high convexity
and increased CSF spaces in the Sylvian fissure and basal cistern of INPH
patients. This peculiar contrast in the subarachnoid space in iNPH patients is
now named as disproportionately enlarged subarachnoid space
hydrocephalus (DESH). The second edition of the Japanese Guidelines
published in 2011 has thus regarded DESH as a cardinal feature in the
diagnosis of INPH. The morphological features of DESH cannot be explained
by the classical theory of CSF circulation (CSF bulk flow theory), which
assumes that CSF is produced at choroid plexuses in the ventricles, flows
unidirectionally through ventricles and subarachnoid spaces, and finally
absorbed at the arachnoid villi into superior sagittal sinus. Recently, this bulk
flow theory is challenged by new ideas, which claims that CSF is not
circulating or absorbed from arachnoid villi, but absorbed from capillaries of
the brain surface to vasculature or excreted through arterial walls and
cribriform plate to cervical lymph nodes. It is now necessary for us
neurologists to reconsider the CSF physiology.

In this symposium, we will discuss recent progress in the clinical and basic
researches on INPH in order to understand up-to-date CSF physiology,
pathophysiology of INPH and important information for the adequate
management of patients with iINPH.

(B&FE)
RESEARCH AND PROFESSIONAL ACTIVITIES:
1984. 6. Entered Dept. of Neurology, Shinshu University School of Medicine
1993-1995 Visiting Scholar, Dept. of Molecular Biology, Tokyo Institute of
Psychiatry, Tokyo
1997-1999 Postdoctoral fellow, Dept. of Pathology (Prof. Blas Frangione), New
York University School of Medicine, USA.
2005-2011  Assistant Professor, Dept. of Neurology, Kyoto Prefectural University
of Medicine
2011-2013 Associate Professor, Dept. of Molecular Pathobiology of Brain
Diseases (Neurology), Kyoto Prefectural University of Medicine
2014-present Professor, Dept. of Molecular Pathobiology of Brain Diseases, Kyoto
Prefectural University of Medicine
PROFESSIONAL AND SOCIETY MEMBERSHIPS:
Board Member
2009 Representative, The Japanese Society of Neurology
2010 Councilor, The Japan Society for Dementia Research
2012 Director, The Japanese Society of Normal Pressure Hydrocephalus
MAJOR RESEARCH INTERESTS
1. Biomarkers for neurodegenerative diseases
2. Protein chemistry of biofluids and brains of neurodegenerative diseases
3. Drosophila models of familial ALS
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E-14-2
Why and how neurologist should be
involved in caring of iNPH patients

Sahlgrenska Academy, University of
Gothenburg, Sweden
OCarsten L. Wikkelso

Idiopathic Normal Pressure Hydrocephalus (INPH) is a common and heavily
underdiagnosed disorder affecting the elderly.

The prevalence is around 2 % of all people older than 65 years (data from Japan and
Sweden). INPH is one of the few treatable causes for dementia, constituting around 5 %
cases.

To correctly diagnose INPH is therefore of outmost importance; the most important
differential diagnoses being subcortical vascular dementia (Binswanger's disease),
Parkinson's disease, unspecified cortical atrophy with ventricular enlargement and
Multiple system atrophy, all familiar to neurologists. The phenotype of iNPH is
characterized by typically related gait disturbance and cognitive deficiencies, postural
dysfunction, disturbance of tonus and urge/incontinence. Vascular related symptoms
are frequent.

The diagnostic criteria for iINPH (Japanese and European/ American) require a
combination of clinical symptoms and signs together with certain radiological changes
like enlargements of the ventricular system. Certain differences between the 2 criteria
exist.

Selecting patients diagnosed with INPH for surgery requires knowledge of the
symptomatology and the most typical radiological features. Several supplementary
methods for selecting those patients who respond to shunt therapy have been
developed and evaluated. CSF dynamic methods are used worldwide but need to be
interpreted wisely before applied for excluding patients from shunt surgery as shown
in the European Multi-center study.

Knowledge of the most common complications to shunt surgery is crucial for those
physicians that take care of INPH patients. Many complications are silent, while proper
routines for follow up and optimization of shunt function are necessary.

The result of surgery is favorable in more than 80 % of the iNPH patients, increasing
the patients’ ability in all impaired functions and the quality of life to nearly the level of
elderly healthy persons.

CARSTEN ILLUM WIKKELSO: CURRICULUM VITAE :

Professor emeritus in Neurology, Sahlgrenska Academy, Institute of Neuroscience and
Physiology, University of Gothenburg and Sahlgrenska University Hospital, Gothenburg,
Sweden.

Former Chairman of the Institution of Clinical Neuroscience, Sahlgrenska Academy, University
of Gothenburg,

President of "Hydrocephalus2007”, Gothenburg, Sweden2007.

Inaugurator of the International Society of Hydrocephalus and CSF disorders (ISHCSF) and the
first president 2008-2010

Former president of Nordic Hydrocephalus Academy

Co-editor for Acta Neurologica Scandinavica

The research has been dedicated pathophysiological, diagnostic and therapeutic aspects of
different CSF dynamic and biochemical related disorders, especially Normal Pressure
Hydrocephalus (NPH) and degenerative CNS disorders.

The thesis, " Cerebrospinal Fluid Proteins in Degenerative Neurological Disorders" was
defended in 1982.

Through the years biochemical changes, of importance for diagnosing different disorders like
Alzheimer's disorder and NPH, have been published. Several studies have described the
characteristic phenotype of NPH, illuminating pathophysiological and diagnostic and predictive
aspects including data on prevalence and the natural cause, and presentation of a new iNPH
scale for scoring severity and outcome after shunting. Recent studies have addressed the
evaluation of different CSF dynamic and biochemical methods for prediction of outcome after
shunt therapy of NPH and identification of the best treatment of NPH patients.

8:00~10: 00 HE425(KkHEX v+ 3 301) E]

E-14-3
A genetic risk factor for idiopathic
normal pressure hydrocephalus (iNPH)

)
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Department of Neurology, Hematology,

Metabolism, Endocrinology and Diabetology, Yamagata
University Faculty of Medicine
(OTakeo Kato, Hidenori Sato, Yoshimi Takahashi

Idiopathic normal pressure hydrocephalus (iNPH) is clinically
important as a treatable gait disturbance and/or preventable
dementia by shunt operation. iINPH usually occurs as a sporadic
onset; however, genetic factor(s) is suggested to be involved in
the pathogenesis of iNPH because of the presence of familial
onset (two or more patients with NPH in a single family) of the
disease,
indistinguishable from those of iINPH. Up to the present time, the
genetic risk factor(s) for INPH remains undetermined. We have
recently reported that approximately 1% of the elderly people

whose clinical and brain MRI features are

living in a Japanese community showed asymptomatic
ventriculomegaly with features of iNPH on MRI (AVIM), which
may represent a preclinical stage of iINPH, and 05% of the
elderly population showed symptomatic iNPH. Using DNA from
peripheral blood of these subjects, we made a whole-genome
analysis for copy number variations (CNV), and found that half of
the subjects had a segmental copy number loss within the
SFMBT1 (Scm-like with four MBT domains protein 1) gene. The
copy number loss was heterozygous, and occurred at the 12 kb
region within intron 2 of the SEFMBT1 gene. Such genetic change
was rare in control subjects: only one person was found to have
the copy number loss among the 100 healthy Japanese
individuals. Immunohistochemical examination of the human
brain revealed that the SFMBT1 protein localized mainly in the
arterial walls, the ependymal cells, and the epithelium of the
choroid plexus, which play a crucial role in the secretion, flow,
and absorption of cerebrospinal fluid. The present study
suggests that a copy number loss within the SEFMBT1 gene may
be a genetic risk factor for iNPH. Further studies on SFMBT1
will contribute to the elucidation of molecular basis of iNPH.

(W& FE)
1979 : Graduated from Yamagata University School of Medicine,
Yamagata, Japan.
1984 - 1986 : Research Fellow in Division of Neuropathology, Montefiore
Medical Center, New York, USA.
1992 : Visiting Researcher in ALS Association, San Francisco, USA.
1997 - present: Professor and Chairman of the Department of Neurology,
Hematology, Metabolism, Endocrinology and Diabetology, Yamagata
University Faculty of Medicine, Yamagata, Japan.
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E-14-4
Randomized controlled trial of lumbo-
peritoneal shunt for iNPH: SINPHONI-2

Department of Behavioral Neurology and
Cognitive Neuroscience, Tohoku University Graduate School
of Medicine

(OEtsuro Mori

The designation of disproportionate enlarged subarachnoid space
hydrocephalus (DESH) greatly improved our recognition of idiopathic
normal pressure hydrocephalus (iINPH), as well as the publication of
clinical guidelines. Although lumbo-peritoneal (LP) shunt is now
increasingly applied to patients with INPH in Japan, high-level evidence
supporting the benefits of LP shunt is lacking. Furthermore, the
diagnostic validity of DESH as a biomarker of shunt-responsive iNPH
needs confirmation.We investigated benefits of LP shunt for patients
with iINPH of the DESH features in a randomized controlled trial. Eighty
eight INPH patients were randomly assigned to either the immediate
shunt group (n=46), in which LP shunt surgery was undertaken
immediately after randomization, or the postponed shunt group (n=42),
in which LP shunt was awaited for 3 months after randomization giving
physical exercise. Both groups were evaluated at recruitment and 3
months after randomization, and 6 and 12 months after the surgery. The
primary outcome measure was the modified Rankin scale (mRS), and
the secondary outcomes included the iINPH grading scale and other
relevant measures. All the efficacy measures were performed by
specialists other than the attending neurosurgeons.At 3 months after
the randomization, the proportion of patients who improved more than
1 level on the mRS was significantly higher in the immediate shunt
group (69.6%) than the postponed group (48%). At 12 months after the
shunt, two groups were almost comparable. Serious adverse events
directly related to the shunt occurred in 11.5% of the patients in 12
months after shunt. The present study is the first randomized controlled
trial to show that patients with iNPH benefit from shunt surgery in
terms of functional status and triad symptoms. It is also the first to show
the efficacy of LP shunt in patients with INPH. Furthermore, the
present study confirmed the value of DESH as a biomarker.

(BEHE)
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Chairs :
Satoshi Kamei (Divison of Neurology, Department of
Medicine, Nihon University Schoool
of Medicine)

Tatsufumi Nakamura (Department of Social Work,
Faculty of Human and Social
Studies)

Bacterial meningitis (BM) can present as an acute
fulminant disease that progress rapidly in a few hours or a
subacute infection that progressively worsens during several
days. The mortality rate with BM and the frequency of
neurologic sequelae among those who survive are high. BM
is thus a life-threatening neurological emergency.

Infectious Diseases Society of America (2004) and
European Federation of Neurological Societies (2008)
reported initial management approach of BM. The guidelines
for the clinical management of BM in Japan were published
in 2007, and the revision was also published in December
2014. These initial managements for BM differ for every
country.

The reasons for the difference of the initial management
are based on the following strategies. The choice of specific
antimicrobial agents for initial treatment is based on the
current knowledge of antimicrobial susceptibility patterns of
these pathogens in the area. For initial treatment, the
assumption should be that antimicrobial resistance is likely.
The choice of empirical antibiotic in BM may be influenced
by a number of factors, including patient’s age, systemic
symptoms and local pattern of bacterial resistance.

Today, we invited Abhijit Chaudhuri MD, DSc., FRCP,
FACP (Department of Neurology, Essex Centre for
Neurological Sciences, Queen's Hospital) in this symposium.
He is the first author in the above-mentioned European
guideline of BM (2008) and will present about “Advances in
treatment of bacterial meningitis”. We also invited Prof.
Mitsuaki Hosoya (Department of Pediatrics, Fukushima
Medical University) , Harumi Ishikawa MD (Division of
Neurology, Department of Medicine, Nihon University School
of Medicine) , and Prof. Akihiko Saito (Department of
Pediatrics, Niigata University School of Medicine). These
three Japanese researchers are top experts of BM in Japan
and committee members of Japanese guideline for BM 2014.

We hope all of you will enjoy this exciting symposium.
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E-15-1
Advances in the Treatment of Bacterial
Meningitis

Queen’s Hospital, NHS England, UK
(OAbhijit Chaudhuri

The real advance in the treatment of bacterial meningitis is the
recognition of the importance of an early diagnosis and treatment with
Intravenous antibiotics. Streptococcus preumoniae continues to be the
major bacterial pathogen of acute bacterial meningitis worldwide that
still carries a significant mortality (up to 40% in children and 20% in
adults). There is an increasing challenge of new pathogens and antibiotic
resistance of known species in the treatment of bacterial meningitis.
High dose early corticosteroid (Dexamethasone) therapy reduces
mortality in Streptococcus pneumoniae meningitis, but not in meningitis
due to Hemophilus influenzae or Neisseria meningitidis. Corticosteroids
also reduce hearing loss in children only with Haemophilus fluenzae
meningitis. However, the benefit of early corticosteroid treatment was
best appreciated in high income countries and steroid benefit remains
uncertain in resource-poor countries.

There have been few studies of new biomarkers and therapeutic
interventions in bacterial meningitis. The use of CSF-lactate as a
differential marker to distinguish bacterial from aseptic meningitis
appears promising. Glycerol is the only osmotic diuretic to have
undergone randomised evaluation in bacterial meningitis but failed to
show any benefit on death and a modest benefit in preventing deafness.
Moderate hypothermia did not improve outcome in patients with severe
meningitis in a recent study and the practice might be harmful.
Fluroquinolones reach a high CSF concentration and may have a role in
the treatment of multidrugresistant bacterial meningitis and for
patients with allergy to penicillins and cephalosporins, but these are not
yet recommended as standard therapy in the absence of prospective
clinical trials. However, there has been a growing recognition of the
benefit of preventing bacterial meningitis by immunisation of population
against meningococcus, pneumococcus and Haemophilus influenzae in
appropriate age groups.

(R&HE)

Abhijit Chaudhuri is a Consultant Neurologist based at the Queen’s Hospital in Romford
(Essex Centre for Neurological Sciences). He joined the department from his previous
post of Senior Lecturer in Clinical Neurosciences in the University of Glasgow.
Neurological infections, Neuroimmunology and Neuroinflammation are areas of his major
clinical and research interests. He worked with the Infectious Diseases Task Force of the
European Federation of Neurological Societies (now part of the European Academy of
Neurology) and chaired a working group in developing the current European guidelines on
the management of community acquired acute bacterial meningitis. He is a co-contributor
and author of several published guidelines on viral encephalitis. He is the lead author of
the British Medical Journal’s annually updated Point of Care review on fungal meningitis.
He has presented his work in treatment-refractory tuberculous meningitis in professional
societies.

Abhijit leads the local service on Neuroinflammation, Neuroimmunology and post-viral
fatigue. He is a member of the NHS England’s Clinical Reference Group in Clinical
Neurosciences and Association of British Neurologists’ subspecialist group on Multiple
Sclerosis. He has been a Principal Investigator in several Phase Il, Phase Ill and Phase-1V
clinical trials of relapsing-remitting multiple sclerosis, restless legs syndrome, epilepsy
and Parkinson’s disease.
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E-15-2
Clinical management of child patients
with bacterial meningitis in Japan

Department of Pediatrics, Fukushima Medical
University
(OMitsuaki Hosoya

Initial symptoms of bacterial meningitis in children are
sometimes unrepresentative, and often mild especially in infant. In
children, therefore, bacterial meningitis should be suspected from
ordinary and unrepresentative symptoms.

Antibiotics for the initial treatment would be selected empirically,
when the causative microbe of bacterial meningitis is unknown. For
newborn, combination of ampicillin and cefotaxime is recommended
because group B streptococcus and escherichia coli are frequent,
and listeria is occasional. For children of 4 months or over,
combination of " panipenem/betamipron or meropenem’ and "
ceftriaxone or cefotaxime" is recommended because haemophiles
influenza and streptococcus pneumonia are frequent and the
penicillin-resistance is common in both. In case of poor response,
vancomycin should be added. For infant of 1 month to 4 months, the
same combination as for children of 4 months or over is selected,
because haemophiles influenza and streptococcus pneumonia cause
occasionally in addition to group B streptococcus and escherichia
coli.

When the causative microbe is isolated and its sensitivity to
antibiotics is identified, the selection of antibiotics should be
modified adjusting to the sensitivity.

Recently, occurrence of bacterial meningitis in children is
decreasing, as haemophiles influenza type b vaccine and
pneumococcal conjugate vaccine are included in routine
Immunization in Japan.

(REHE)

Mitsuaki HOSOYA, MD PhD

Professor and Chair
Department of Pediatrics
Fukushima Medical University School of Medicine
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Fukushima Medical University, Japan
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Fukushima Medical University, Japan

1998-2007 Lecturer, Department of Pediatrics,
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E-15-3
Clinical management of adult patients
with bacterial meningitis in Japan

Division of Neurology, Department of Medicine,
Nihon University School of Medicine
(OHarumi Ishikawa, Satoshi Kamei

Bacterial meningitis (BM) can present as either an acute fulminant illness that
progresses rapidly over a few hours or a subacute infection that progressively
worsens over several days. In Japan, the annual number of inpatients presenting
BM in 2000 was estimated as 1532 435 (124 £ 35 per million population). Of
these, adult patients with BM were estimated to represent 29%, approximately
400-500 individuals. Haemophilus B conjugate vaccine was introduced in 2008, and
Pneumococcal conjugate vaccine (PCV7) was Introduced in 2009. Public
expenditure support for child vaccination was started in 2013, and the vaccination
rate has been rapidly improving, now reaching 90% or more. In addition, from
November 2013, PCV7 was changed to PCV13 to cover a wider serotype. The
mortality rate among adults with BM and the frequency of neurological sequelae
among those who survive are 15-35% and 10-30%, respectively, which remains
high despite advances in antimicrobial agents. Improvement of outcomes
represents the most important problem in the treatment of BM. To achieve such
improvements, revised guidelines for the clinical management of BM in Japan
were published in 2014. The choice of specific antimicrobial agents for initial
treatment in BM is influenced by a number of factors, including patient age,
systemic symptoms, and local patterns of bacterial resistance. Therefore, clinical
guidelines for BM differ between countries. In the revised guidelines,
antimicrobial agents based on current knowledge of the epidemiology in Japan
are recommended. If no epidemiological evidence was available for Japan, a
committee investigated and obtained data. BM represents a life-threatening
neurological emergency, and patients with this disease require immediate
medical assessment and appropriate treatment. Rapid diagnosis and treatment of
BM reduces mortality and neurological sequelae. We will explain the revised
guidelines for the clinical management of BM 2014, with a focus on adults.

(BEIE)
PRESENT POSITION
2012-present  Assistant Professor
Division of Neurology, Department of Medicine, Nihon University
School of Medicine
EDUCATION
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1990-1995 M.D., Nihon University School of Medicine,
2000-2003 Ph.D. in Molecular Pathology from Nihon University School of
Medicine
PROFESSIONAL AND SOCIETY MEMBERSHIPS
Board Membership:
2012 Japanese Society for Neuroinfectious Diseases
2013 The Japanese Society of Neurological Therapeutics
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Clinical Guideline Board members:

#1. Clinical guideline of bacterial meningitis (The Japanese Society of Neurology,
The Japanese Society of Neurological Therapeutics and The Japanese
Society for Neuroinfectious Diseases)
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#2. Clinical guideline of Herpes simplex encephalitis (The Japanese Society of
Neurology, The Japanese Society of Neurological Therapeutics and The
Japanese Society for Neuroinfectious Diseases)

Members: 2013 - present




FRPR#HES 5855I (2015) 55 @ S158

BB E E-15 : Current therapeutic management of bacterial meningitis

58238 () 8:00~10:00 12235 (KTIVAMBTE 4B KEA) E]

E-154
Vaccines for Bacterial Meningitis in
Japan

Department of Pediatrics, Niigata University
Graduate School of Medical and Dental Sciences  Pediatric
Infectious Diseases, University of California, San Diego, USA

OAkihiko Saitoh

Vaccines for Haemophilus influenzae type b (Hib) , Neisseria
meningitidis, Streptococcus pneumoniae are currently available
vaccines in Japan to prevent bacterial meningitis. Introduction of these
vaccines has been delayed in Japan, as compared with the United States,
the Hib vaccine was introduced 21 years later (1987 vs. 2008), 7-valent
pneumococcal vaccine (PCV7) was introduced 10 years later (2000 vs.
2010), and meningococcal conjugate vaccine was introduced 10 years
later (2005 vs. 2015) in Japan. This was called "vaccine gap', a term used
during the last two decades to refer to the deficiencies of that program
relative to programs in other developed countries. However, recent
progress in the immunization program of Japan has begun to close the
gap, along with progress in vaccine licensing, the government allocated
a temporary national budget for the Hib vaccine and PCV7 in January
2011, and these vaccines were included in the national immunization
program (NIP) when the law was revised in April 2013.

After fees were decreased for vaccination recipients, vaccination
rates increased and the effectiveness of the vaccines was confirmed in
data from selected populations. Analysis of data on Hib infection before
(2008-2010) and after (2012) government financial support shows that
Hib meningitis and invasive diseases (excluding meningitis) decreased
by 92% and 82%, respectively. Data on pneumococcal diseases during
the same time periods show that pneumococcal meningitis and invasive
diseases (excluding meningitis) decreased by 71% and 52%,
respectively.  Serotype replacement by non-vaccine serotype
pneumococcus was an issue and PCV7 was uneventfully replaced by 13-
valent PCV in November 2013.

To maintain high vaccination rates of these vaccines, it is important to
continue 1) to provide these vaccines in NIP without out-of-pocket
expense, 2) to perform surveillance of invasive diseases by these
organisms (and serotypes), and 3) to monitor safety of these vaccines.

(HEHE)
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BADBEIEINC)ONATERERT A ELLETHD, BEOTT
N=yav¥BLTARDOTE, BEOATH L) BEMLERRTE V]
HAeHOBSEEDFM T L CoR%E, U)otz DY T54 T A
OFM, 77— MVRE L 2 BED L OBRRNERFHI L YOS ANLELP SO
FMAT) ER, L) EwINCY 0RO, BORER RE0RA5.

(WEFE) -

BRFN56E3 B JEREAFEFERERE

FRITEIA KEY « 2322 M ARHERFIERR
FAZETA XYt 2 —REREE

Fr4R48 AR R R R R AT

TR 1457 B R B A S BE S R 4o o 5 R SR B

TR 1554 RXZXZERYNEY F— a3 CEZHEMAHE

TR 18488 FIBHE BEEEARBBE

FR220E11A  FEAFEFHHERRFR Y NEUT— 3 DR
RAZRUNEY F—2 3 VEZHER
5 2 B Aok e PO L 800

BECES

EM9EH  BEHEARER, UNEVT—Ya ER, N—%2 VR, THEEH, ¥
A7, RYUXREE, BREEEES, FREALE

RFS  BRUNEY 7—2 a CEFREME - H8E, {#8
BAMEFREME - H8E - A#8. AFMEaRTTHE
BABRRMEERELFP RN - HERDEE. HEAARFRREER
BXEHEEHRSRE - BHEER. #R EDEE] KER

HREERICH T IERMEEEL 5% - HATEERTRSMEA

BAMBEZRN—% 2V BRI N5 ERER

EEN-F VRIS ERIACDT v Y

&

R RS RO BBRE T A M) N 7= 3 V(N
TR L 2 BRI S 2 AR ICH L SN D, BRI O TS L E
BB X AR (use-dependent plasticity)D BEAHH 5 2212 7% -
RS THL WEI L) EEE RO EEEL BN AL L ARt
LG, /MR R B A% 72 & MH 9 BB H O R T B B3
H5.

FRNMEYEESCDIZAT T A U N BV TIHREE TR X8I, #8558
DHEETH HNHOBEEZ L 2 BB EOEEPLEIEDY, T4 2 FE=IC

ek Mg N Y F— 3 9 CREE

OEH—H

T, AEPEREMHER SN DLV HTHD.

SCDIZHF LT, WHIEd ) NN v AL EL Tk LB 04w
RRET AMENBERSNO00H L. EFUNE, A ARIZI~28E/M x
HA3I~THx 480, T07 5 LAONKZENNT VA, BINT VA, PR
MIMBOBAT, BB, R L KO fHFER, ADLEE, mEbiLo7:
OOATy THE, FEREOWGETFH L EThoT. Eh) NI
SARA, BATREOUESE LN, EHMIZOSARA, AATHEE & dUcED
6~127 B STz (Lig W et al. Neurol 2009;73:1823, Miyai I et al.
NNR 2012:26:515). B E#E X, /NT v ABEE 2045/ x H4~61E x 687
12, BATHEE R, double support timeA'tX 3% L 7-(Keller JL et al. NNR.
2014:28:770-8). FHM % 7 + 0 —"TIk, SARANI~208 U EICR 5 E
ADLICT A AMERATR S, ADLZ 4 =%y b & LA AN RN % 5
T EAURIEEN72(Ig W et al. Cerebellum. 2014:13:248).

PEXDSCDICH L THEIERINTELIF 2B\, NT Y ARH
DELZEERBICLY, BRI AR & L CHERE - ST A TRE
HAVRIES D, FIROEST & & I ADLEH 2 ADLIZA b - B E
KoxA MIEELZEABETHA). 0L BT —ECARBKBTE
LINGENDT 7 ¥ AUFZELLHETH L. BEETA F0OH
FHB T AHERGEZ RS LA, T L AP TRE L7z
http://scd-msa.net/).

SCDTNT ¥ AFEE I EBFE 2/ MiiCrus 2 EOBRPHML TH
Y (Burciu RG et al. ] Neurosci 2013;33:4594), [l U8 & 12 %F L C Use-
dependent plasticity # {39 A neuro-modulationd% il O Ji H D 1 & b i
N5,

(B&RE)

LEFREAKNESRBER, HoERkRRAE
1984 FERRAFEFEE. KRIRAFHE2RF, FRFEEAEATR, TRILUKER
HEAFZET, 1994~BFEREI—-RIVKFEN—TUNEYTF—2 320/
Be. 2000 KERR/N— ZRESRBEHED NEY T —2 3 CHRE, 20025ER
Fef. 20064 & ) BRHE:.
BA#EFAHE, BXUNEFSREE, BFANERFESAHRE, KRX
FEFBEARR, BEHY/NFERGSSR, BAYNERERBSES, B
AZa—RAUNEVFT—2 3 >ZRBHE, AXERBRES X -2 T2
=, Neurorehabilitation & Neural Repair, associate editor, Neurology and
Clinical Neuroscience, editor, Cerebellum and Ataxias, editor.
EEFCRPORAEVNEVERE JTIL—/Ny 7 X, #HHHQ005), FF &R,
Y4 T Z44(2007), NIRS -E#5E & ERR-FTEES HhR1(2012) % &£.
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HEREN—T v 7 B-07: HEABRBECUNEY T -2 3> 08=%

5A22H (&) 13:30~15:30 H10=Hm(KEX v+t 1B BREA—IVB-2) NE|B

B-07-4
BREGRRICHT 3R NE Y F—

>ar

NSERREE) NE) T =2 a v [REHE
OFfeiFk=

) ANEY F=ay (BT, RYN) big, [N F=va v ki,
RSO Lo TR UERER FoBE I LT, MRLR)KELAE 52
VIR S, SIUCED, BEASPHITES L) IHRMICERL Tw (0
DEHTHA. ] THALERIN TS, MEFHREICRS T, BRI Z0H
ARSONREELYE, EHLEROLOER - MEEDo(Ho0 2 FEN S
FNTWD, Thbbh, MHEEEEET TR WRINEEEHZLENH 5.

WRGEROMREER, BAOBETLOLIMESORETHE. ZOHAIT
WEED &S 2 FRUTO3ENEA Vb ThA

1) WEROKEE

FRIFRERARI L Db T Y, RITHORE, HIETIHET 254,
TALEER <, BRAZICHRVEATHREOBIT 20 20 hiEh o kv, 3
BEMBIERR (LT, NPPV), FEATIRELE, s 0BEEDER, QOL
ORI EEREBMOEREI T 2T, —FTIRL0BEERHEICED S0
(I3 - WEOTEHEOBHFTEETHY), HAOT Tu—FHLETHS.

2) HRROBE

WREEICBNCAEZ YT T v ARFELERLFETH L. HEMHRETH,
WHAGE R A 2 EPRKOMETHY), ZOMUIROONL. FEHBEEILY
WEDOBCEZIBYTHILTETHY, ENIERNSNARETHE.

3) MEEOREE

IRVEBR IS0 L T &) 20 DBHEARET HHTHY, 2037 b -Vl
ORI LD B ENTwA, COREPNPPYDMBERICRE (phbo T b

ERORFIE S LVIHEREZ R 202 LIS COBHRET LI IR A7,
IR U © O£ S U ADLOAER, BEMAOIL AL ShTiie kv

WHFEHICHAYNEY 7= 3 v EFREBO [HEHRE - FREEGOR)
NEYT=Yay A4 R4 7] PEHENE. T, FRERREOIT) NI
WTO ) INIOEREIE LELOTHLE, TS LTOTL I F VAR
by, IPREER S OMRMRERZICE o TL) LWIFR) BRSNS &
L

(REHE)
BEFISOSFE  EREARBAFEFIER

FBUNEYF—2 a3 BAR

RFFHEE
Bfe1E  FEHEE
FRREFE KE=Z 22—V v—J—ERERAZUNEY 77— 3 P HEBZ
FRR6F BEEBXZFASBEINE)TF—2atwr9—BF
FRTE EEERRBERREY/NEY T -2 a BER
FHI5E REAFEFBEMZDHEERUNEUT -3 8E BER
TR25E9R NIBERKZUNEY TF—2 a Y EFHE HE G
Ei
HEUNEVF—Ya Eye (FME, SBEHKE, HIREE, K88, &
HERE - BEBEOFRINEYT—2 a2 H1 NI71 VRERBREER)
BABAGREEYS REE (B EE - HENSHF))
BABEETUNEYF—Y 3 %% (BEt, FiE8)
BAMERT 7 - UNEUT—Y 3 %%, HFAEHREEYS, HASRREZS
BE
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EBREZMAFXIL

58238 () 8:00~10:00 ZEI1SBEREA vt 20 X142 FK—ILA) E|

EER: B-08-1

B4 HEA (R KR #HEAFR)
BE2RIA (BIRERKFRE HEAR)

MW - HOBLKZIIEDL2 DI, &, BEbhTwbi
HERL L BWES) EBRWE . MR R, WSR2
Wi & BEASAUS R HD A 28y Mad e L, HEOMH 1
BAEIEE LIS WTYT L, SEMEHRAE LKL LIE
WRFEOXNAIE o E) LAVHRIIRZ A, HHE
FIRRATN ISR B RS 5 2 L b TF. TR
DIE LR - FIWFIZIEIE LW BRI A 155 2 & AVRIT K
T\, R - AR AR e SRR R D B A Rk H
PR opitfall b 72 SAFEIELET. LaLA
Mo, FHLMELZOESVDESZ Y T LTV L, KE
BT, HENIZ, »2oBEbLICKEREOBEISLRS, wn
I R AE A DTS DR R TE F 4. HHICR
DS EE, MREHBEORDKERFETL &
0.
RYF G [ 720 BBy LaEN# S - =% 28— b
DELRGWAF IV ] CTlE, EEj= 2 —0 VEE, TEMERY
FERER R X OB AR L, A AR A S B L
TLEREEOBLAZH2H®RY) LIFE Lz, wIndEL
FWAEWIEEIIER T AR TY. 2, ISR
BERETLERETLD Y, MRENFIEICE o THRT Tl
NEHA. BELAINLOEBOEBLRZWA [H L 7210 T
Fa#E| A2 IFE LA INTERA. LEL, TN
O B O LEPEONL I EE2HoTWET
— B WD EENRNFDORD FIEIZOLR N o T D T L IEHE
WH) FRA. BICTF 2= N THLEETIZH, 7T A
T N AR AT S 2 E kUL T

BERUAIRTELE (ALS) DERZH

pntil 3 320 SR A L
ORFER

MR (ALS) OBERZHORENL, OALSOREEBH,
OMWRBOEIZEEDONE. ALSORKBHTIE, FiES) = 2 —
oy (UMN) #fe e Th#Es =2 —o > (LMN) BiEomE >
SEEMCE o h b Z e EREshs, UL, gilicidzo—%
FROZY, REEOMERELMED RV EbVHE. Z0LH L
BAI R AR, BRNOBEESEELT 2000 BEARIET
XH50T, RYZMICERT 5. LMNEEOZINIL CHW SN A4
HERBRETI, MMEEREN BES o RAREN R E %
BN (FPs) % 1E) B MRR AL A LTUCEED 5 2 & BEHO
FHPD ERD, T, BHBHOERICEETHL. HHTRERE
BRALSEMZ T2 LBEPLBBORELE->TLEV, HIZALS
BEREMER S LRBT 08, FMIZL > TALSFELSETL
ATRMA DS, EHEAEIESE L LT, BBt 2 —n8F— %
SEMEGER, MR EABIT SN A, BRit = 2 —a8F - %
BUEE = 2 — 03 F — L OEIITIX, BT O AR
BIC—HTH2 L, WREERECTHEETOy 728052 EDEE
b FEWHERD B EEEREHOBHET % 2 25 A%
&, BELRENZHCHL. 20k REEEROFEETE, LIZL
WEREBEAEN (MUP) DB INL70, FICEHEE % M
AWEICALSE HEZ NPT, L L, MM & FE MO E)
KBOTEHTREZOIE, MUPEREL ) SRSy —vThHY, B
PR R R T, WERH KT 2202508 B8 — 134
THA LT, SN THEE Y — R Twiud, ik
BOWREIEV. HEETEFPs) EHIZO SN AW L Y EHL
TP LR D, S, FFICRERERO B2 WEHEEVER A
JiE L OERNE, BABWEMEIC L > THRRICHERTH A, MRITE
CEBETIREEROEL ST, LIELESHTICE b2\, B
OB TE2ETA 2L, HHERNTHHMEEORESFTH D
CEDFRDBMOEAL B b — R ThIH R OF LR
NBZENL W ELBEELDL, 0L IZALSOEL M ED
DARNEE IS, MM T, BRI R O R, Ak
fEH B L MR EBOMM, WAREIEDL LR - MY 55
NHBEREND.

(B&FE)

20014 fEMAFEFEBEEZRE

20115 RRAFAFREZRA RN R E L FBHEAR R

201143 B & V) T ER R AR AT 3B

20137 LW REEHREREEE L 4 —HENRHCHE, RECED

F MR  RREREY, WEHETDENY - BRMEEES
FLFSEH - B BAREY S FME, BARBRRGREREYS BEE (5
BX - HEFEESET, BESEF) BAMERSFS  American Association of
Neuromuscular & Electrodiagnostic Medicine (AANEM)

SHE :

2010%F : AANEM, Golseth Young Investigator Award

20125 : AANEM, President’s Research Initiative Award

20145 : AANEM, President’s Research Initiative Award
BARBREREEEYS - FMASBEEZRI4—H
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BEXRZEZ XL
5A23H (£) 8:00~10:00 HEIRIGZ(KREX vt 2B X1 FK—ILA) B
B-08-2 B-08-3
GBS - CIDPOESREZH g MG & LEMSDESAEIRFZHIZ B H
AR FEPR S R R =,
OBISHIA O T,

Guillain-BarréfEfE#E (Guillain-Barré syndrome; GBS) & &%
JREVEBE B % S8R = o — 1 /¥ — (chronic inflammatory
demyelinating polyneuropathy; CIDP) DFERZ WD X+
5.

GBSOELZ WL, £71) KN REREOMRL2) 1
PEEIGRZ o2 LN T A L2 HMNET A, SHHIC
&, Fit - HXF O RS, EROEEME SR RE o B
JEATE. ERREEE, EIR, BEATASHENT, BEFL L
bLETHoZ Db riul, ToOREEL > TGBSER
WL CRERIEXR V. L, BEICLED EMOE2OEM
MREEEDFENTEDLDNL YA, HIHVIERENE-E) LE
WIAIZIE, BHRBICH ) —EBABW AT, FRLEEY
ROMIZNDEEITHE L TV BRI 4 5.

—7J5C, GBSIZBIHTI & TR S, T 3 R 40
WCREL B DEREBETH L EIRENTWA. BiBRIGBS
1, EEEBHOIEE, EEHEREOKT, FilkREEROEE,
EEBEML ORISRz E SNb. L Llers )
L7 IR IR M TH 5 2 L D%\, #EREIGBS T}
(R 2 P b 20 WA IS BN IRIG O s 2 & ST
E72785, BRSNS EABROERER(ZE T O Y 7 2RT 2
EDMLNTE . L OFINIIRRFRE S WHET, WE
BIGBSTIEZ 9 LT RUSEEIRIE 2 £ b 37 1 2 I M E 22
WLIHET B 2 L A%  early reversible conduction failure &
END. MEORERELOREE ML 2 LITENICEETH
5.

CIDPOZ WL, 18D 5\ IZH AT O L, Mo
FESIKAFE L e, B - mAAATE B ICEEE SN0
A7 EDEIRI TN L b, BRI N
HIEHRAMET A, B ALORMM = 2 — 08 F— 3%
HOCIDPOELKSMLER - LT LT ) 720, BRNZ BRI
BWNEETHAH. FFIZCMTIXRRPOEMSHEMRRE & DI
(28 L vy, Typical CIDPCIZHIFER LI, MADSAM variant
CIDP Tl BRI BE A SR T 5~ 2 I H % 1) A - FRED
BEWITRIBENT WA,

(W& FE)

199 (F8)&E  BHEMAZEZE BHEFAPRREEER
1998 (F10) & BRERAFERRE - BF (EEAR)

2008 (F20)5 BWIHERAZRE - HERGERERRD

?g (F23) & WFERKFRE - £BR @EREATD
mE¥E

ggw#gﬂ‘?‘—%, BAMEES, BARAGEEESZS, BAMELEZS, f
gg;’qﬂfﬁ%ﬁﬁﬁl’qﬂlﬁ, HREFREME, BREEEZIRATE (HER - #EcE

ELMENE :
HREBFNFEEAVLLRENEE S 2 —ONF - DR

T M) 9E (Myasthenia Gravis; MG) & Lambert Eaton i /i
fB##(Lambert Eaton Myasthenic syndrome : LEMS)IZ, #ifPAIRHE
BZTHRET L, BE, ERNHICI A -V OREVEETH 5.
MGIZIRIE T8, WETEE, SESHE @l EATLVLEIAT%
FHRTMCGHEZSEDNENENL Z DLV (MGTHR W &
b4 ), LEMSIE, /S—=F VY UiF, ¥ U L—, sAbD&k
HARZT TR TEL2E2A0R V] ZEMH#-THY, EAE
HRAETGEITH, YRREDF — ¥ —ZTICRES 312, 2 3R
HRRAOTEA EERE LTV A RIZCMAPY A HARICHEL T
W< &) ThiZdecrement & JH v 1R RCAE I #E: (Repetitive
Nerve Stimulation; RNS) %475 %, F7213—%HOCMAPAME
FILZLEMS % StV BB AT RAE 2 N2 5 &\ ) B o Hfif 38k
E k.

MRAEAO RS 2T 21213, RNSE Bt E X
(single fiber electromyography; SFEMG)A % 5 7%, W9 1L JEE 1L
MiEFKEL00% Tld %2 vy, LA Lseronegativel DSl ORI & 72
LIWEETHY . #0ELOEEREZHHRD/NT XA—512h
FATE270EBZWHERAILLS v, FFRET MBIk
HEV, ALSPMEBRTHRE L R 52 0FEPLETH 5.

MGOBAERFERAPFFERIAF L Vo) ¥ 227 7 - ¥HE
AR, BERE3ELEZ LA A, RNSHMA I BT,
=0, EEE (BHS L REER) AELTh S, EEE T
& Tdecrement 7280 A IEH), FIHHE235Hz 8 &2 5 L 8L
W 2B S H 575, HIREE X — 212, Z O CHb
R FESRPHMEMOA ¥ — 3V 2R Lartifact 2 #1F %
ZEERBEISNI, MGORNSIEE L2 G HC7E] REE C4E]
HETHY, 5% HMEITHGHNEN T EROSH 2512479 &
JEEEIZOE DL 1 & 7 5. MuSKHL MR B MG T RNS O & i 14
MRE SN T 5.

LEMSIZ @ ICCMAPIRIEE T ICK O 2 ERAYOTH 5.
MG b Ndecrement & A9 A JEH b 158 HIRIEA WA 1340
FIOHOBEAR 21T . LEMSOBMB LM T+ 2k
RPOND 70, BEDES R/ MEIVER 7 &% 3R FoHH
EZH D XD mEHENMincremental response ¥ BIE 45 L 1)
13, 108 EE AN COCMAPHR A Bl 32 2 L 0 RENDL R
BCT&2%. CMAPDOINEAG0% 2#k L7z 5LEMSE £ 2 T L\,

(&)
19935 (TR5%) féﬁl’iﬂkii FIA R AR R OB E A8 TR

19974 (ER9E) HRAFHBRR

20045 (FRE165E) KE7 Z/3<MUAB(University Alabama at
Birmingham)&8

20065 (Fr18%F) wRAZMFERTHEZEAREE HEICES

ZEE 2014F BA#HEFS Excellent teacherE
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HEFEN—2 v VBB HETT—EREEETZS : TXX/N—MD

BRIEMAFXIL
5A23H () 8:00~10:00 HFISHEKREX vt 2B X1 > FK—ILA) E|
B-08-4 | =D SR |

=% EREEEE AV - HERIERZE
LIEIC & 1T 2 IFREBREEN B AL B LLAIE

S
, J@{L
SNy N T A e s Ly e L) S

A EHE L & — el Rk R

OMmgEs, sSEFEML? FHfd!, A,
PREAEAT, BRAFE, BB AR EET
I, e, B Ak B
EATAEY, AR AR

(HE9] ROt ERE A HERRE GRS ORITICERTH 27,
REMTHL, —F, WERE N REHERIFREINTH LY, BB
BTERDITHRETET 220 E4 OEHELOBTARETH - 2. BF
EXRmEBIRNERT ) v FRICECERICHEEEL b 0T, o
ZERMsA LR 2 15 O LT S BB OFTIE I TH 575, AH
TORKREIN T 2BHERON T, BEEREER L v ERER
W THNIL, EHEMENE 200D L NEERES 52 EFTHETH AP,
BRBIC B D R R a5 B LB D 5. (] S lcfe L md g

BET, HEMENREGEAL)OEE &L REHRE D O EB A ERN 7 E
W B U ERERRE L ERIGEE Imm O3/ LHE R 2 i ik
Smm Ty 2y y— b EIZ3x40 7 ) v FRIZ1ZERE L b0z fFgL, 12
Fr v A VOFEMFHERN E L CEEOfEFMEB2300, HALHE) % v TiL
FL7e. ALSERI0X LREELAICBCT, F—HWERE, MesES, 45
BIMEBOMIE BB RE L, REER BRI & S OB AL
SRBRECHE L T I00BRIE L WEkA 774 » CEEEA 2
MLUEHIL 2. (R] B GRS IS AETR TS -2 3H0
RIE, WROTHEENEN1929£910V, 4989+2950uVms (EHE), 7036+
5096V, 15196 + 981 2uVms(ALSHE) & ALSH TH EIZEH Td - 72(P<0.01).
WL ORI B & Urise timeRIHECER RO Lpot. [Fik] HEEEE
BT H D 2 & CIFRER | ERHA L DEERE TR T, ALSEEE BT
Ba D, EREFSHS.

(BEFE)

TROE (1997F) P KRFEFEREE

FRIE (1997%F) #HFMIPRHTRFR RRERKTHEE

TRR11E (1999%F) EEPRFER SREARERE

TR129 (2000F) HEF KRR SREAREEE

TRR13E (20014F) MWRERFRFREZFZARFICH D FEFHBE
iﬁé}iﬂf’tﬁa‘ - #EE - IRIEBREEE) ELFE

=

FRI17E (2005%F) HREEFPRFERE  ERR

Tr205E (2008%F) MPEKFEFHHERE HEAPHTERIH

TR22% (20105) MWFAZAZREZWRS NREHEE @&
AREDE B

;gzsﬁ (2013%) MFAFEFHHEREE SEARMSEER

TR 14FE (2002F) HRFSFME

FR16E (2004F) HERFEME

FRA7E (2005%F) EFELE

FRI19FE (20074F) BARERESREEFSIEE

FER¥S

BAARY S, BASEES, RREEREEYS, SRS, NE
FEL, HATAPAZES
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41 K542 33—2X G-01: International point of view on the Japanese
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Chairs :
Hiroyuki Murai (Department of Neurology, Kyushu
University)

Makoto Matsui (Department of Neurology, Kanazawa
Medical University)

In this symposium, issues on treatment of myasthenia
gravis (MG) will be discussed with very renowned
researchers invited from overseas joined together. Dr.
Hiroyuki Murai will overview the new Japanese clinical
guidelines published in 2014 and also make a comment on
proposed diagnostic criteria. Dr. Sonia Berrih-Aknin talks
about a role of thymus in MG autoimmunity with special
focus on chemokines and imbalance between Treg and Thl7
cells. Dr. Gil I. Wolfe will lecture on new strategies of MG
treatment including monoclonal antibodies and additionally
provides an update of MGTX study. Dr. Kimiaki Utsugisawa
will speak about quality of life (QOL) in MG from the patients’
point of view, discussing the adequate dose of steroids. We
believe that this is a very ideal place to debate the new
treatment strategy for MG.

G-01-1
The Japanese MG clinical guideline:
What’s changed?

Department of Neurology, Kyushu University
OHiroyuki Murai

Treatment of myasthenia gravis has depended on high-
dose corticosteroids for decades. Although this procedure
remarkably reduced the mortality rate of myasthenia gravis,
it brought up the issues such as the adverse-effects of
steroids and reduction in quality of life. With the recent
discovery of novel autoantibodies, a numbers of alternative
therapeutic options have become available. The new
Japanese clinical guidelines for myasthenia gravis were
published in 2014, and they proposed a novel treatment
strategy utilizing these therapeutic options, which might
replace high-dose steroids. I will introduces the essence of
these guidelines and shares the fundamental philosophy of
the treatments that value the patients’ quality of life.

Diagnosis of seronegative MG is always a challenge. With
negative edrophonium test and repetitive stimulation test,
patients are often not diagnosed as having MG, and may not
receive appropriate treatment. Diagnostic criteria should be
applied to reduce the false negative rate because false
negative results harm patients more than false positive
results do. A draft of diagnostic criteria was proposed in the
Japanese clinical guidelines for MG. We will discuss on these
issues.

(BEEE)

Hiroyuki Murai MD, PhD, is Associate Professor at Department of
Neurology, Kyushu University. He graduated from Kyushu University in
1988, and his career includes Resident in Kyushu University (1988-1990),
Medical staff in Hiroshima Red Cross and Atomic-Bomb Survivors
Hospital (1990-1991), Medical staff in Kyushu University Hospital (1991-
1995), Research Fellow at Roswell Park Cancer Institute, Buffalo, NY
(1995-1998), Associate director, Kyushu Kosei Nenkin Hospital (1998-
2000), Assistant Professor, Department of Neurology, Kyushu University
(2000-2007), and Director, Department of Neurology, lizuka Hospital
(2007-2012) before he takes up the present position (2012-present). Dr.
Murai is interested in myasthenia gravis (MG) and contributed as a
member of Committee of Japanese Clinical Guidelines for MG (2011-
2014). Presently, he is a panel member of MGFA Task Force on MG
Treatment Guidelines (2013-present). He also serves as an Associate
Editor of BMC Neurology, and a Managing Editor of Clinical and
Experimental Neuroimmunology.
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G-01-2
The role of thymus in MG autoimmunity

Sorbonne Universités, UPMC - Inserm UMRS
974, CNRS FRE3617, Institute of Myology,
France

(OSonia Berrih-Aknin

Myasthenia gravis (MG) is an autoimmune disease characterized by
the presence of autoantibodies against muscle components of the
neuromuscular junction (NMJ). The main autoantigen is acetylcholine
receptor (AChR). Most patients with anti-AChR antibodies display
histological abnormalities in their thymus: early-onset patients present
follicular hyperplasia and late-onset patients frequently present a
thymoma, a tumor of epithelial cells.

The thymic follicular hyperplasia is characterized by the presence of
germinal centers containing B cells responsible for the production of
anti-AChR antibodies. Chemokines involved in germinal center
formation, such as CXCL13 and CCLZ21, are overexpressed in MG
thymic hyperplasia, and contribute to the recruitment of B cells. A
strong deregulation of immune cells in the MG thymus is characterized
by an imbalance between Treg and Thl7 cells and by the
overexpression of type I and type II interferons. The autoantigen AChR
is expressed in myoid and epithelial cells. Myoid cells are located in the
thymic medulla, close to dendritic cells, and express high levels of
AChR. Thymic epithelial cells (TECs) do also express AChR but the
expression is much lower compared to myoid cells. However, type I and
type II interferons, are both able to induce a significant increase in
AChR expression in TECs.

To explain the onset of thymic hyperplasia in MG, our data suggest
the following scenario. Autoimmunity against AChR appears after a
thymic inflammation that induces an increased expression of thymic
AChR, together with that of cytokines and chemokines, leading to
recruitment of activated peripheral cells, generation of germinal
centers, and subsequently to production of anti-AChR autoantibodies
that are responsible for symptoms of MG.
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Sonia Berrih-Aknin, DSc is director of Research at INSERM and leader of a
team focused on Autoimmune Myasthenia Gravis (MG). The team is integrated
in the “Research Center in Myology” at the Hospital Pitié-Salpétriére. Sonia
Berrih-Aknin has published 150 articles on Myasthenia Gravis.

The scientific interests of Dr Berrih-Aknin are to understand the defects of the
immunoregulatory mechanisms and the role of the thymus in MG. The specific
objectives are to discover the triggering factors at the origin of MG disease by
focusing on the role of pathogens and sexual hormones, to understand why this
disease is chronic by analyzing the molecular and cellular defects both in the
thymus (effector organ) and the muscle (target organ), and to bring the proof of
concept of new cell therapies based on the modulation of the immunoregulatory
function.

The team of Sonia Berrih-Aknin has coordinated several European projects on
Myasthenia Gravis (Mechanisms of MG, Myastaid, Euromyasthenia and FIGHT-
MG) that combined basic and clinical research, and fostered communication
between scientists, clinicians and patients. She has been the organizer and co-
organizer of several international conferences and has been recently the guest
editor of two special issues on Myasthenia Gravis.

G-01-3 .
What’s new in treatment strategies for d
’ (?'\
b |

MG in the new era
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Myasthenia gravis (MG) is the most common disorder of
neuromuscular transmission and is a prototypical autoimmune
disorder. The majority of patients with MG are successfully
treated with acetylcholinesterase inhibitors, corticosteroids,
and/or steroid sparing agents such as azathioprine.
mycophenolate mofetil, and tacrolimus. Maintenance therapy
with intravenous immunoglobulin has also been applied in
chronic management strategies. There is a small subset of
patients, however, with treatment-refractory disease.
Interventions such as high-dose cyclophosphamide and
maintenance plasma exchange have been utilized in more
difficult cases, but treatment protocols and adverse events
present challenges for such approaches. Monoclonal antibodies
with more specific actions on the immune system are being
applied in treatmentrefractory MG, and are -currently
undergoing study in placebo-controlled trials. These agents
include rituximab, eculizimab, and belimumab. Clinical
experience and experimental trials of these agents will be
discussed, and their potential use will be placed into context in
the overall treatment strategy for MG. In addition, an update
will be provided for MGTX, the NIH/NINDS-suppported
international study of extended transsternal thymectomy in
non-thymomatous MG patients taking prednisone.
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Gil I. Wolfe, MD, is Professor and Chair of the Department of Neurology at
University at Buffalo School of Medicine and Biomedical Sciences since
January 2012. He holds the Irvin and Rosemary Smith Chair in Neurology.
Prior to 2012, Dr. Wolfe was Professor and Clinical Vice Chair of Neurology
at Univ. of Texas Southwestern Medical School, Dallas. In September
2004, he was named the Dr. Bob and Jean Smith Foundation Distinguished
Chair in Neuromuscular Disease Research. Dr. Wolfe attend college at
Princeton University and medical school at UT Southwestern. He
completed an internal medicine internship and trained as a neurology
resident and neuromuscular/electromyography fellow at the University of
Pennsylvania Medical Center in Philadelphia. He is certified by the
American Board of Psychiatry and Neurology in neurology, neuromuscular
medicine, and clinical neurophysiology.

Dr. Wolfe’s main research interests include idiopathic and immune-
mediated peripheral neuropathies and myasthenia gravis (MG). He has
authored or co-authored over 100 papers and 20 chapters on neuromuscular
disorders. His research has been sponsored by the National Institute of
Health/NINDS, Muscular Dystrophy Association, Myasthenia Gravis
Foundation of America, and Food and Drug Administration. He is the
clinical chair of the NIH-supported international study of thymectomy in
non-thymomatous MG.
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The new trend in MG treatment: What
do patients expect?

Department of Neurology, Hanamaki General
Hospital
(OKimiaki Utsugisawa

Myasthenia gravis (MG) was a severe disease with high
mortality until the 1970s. Although the spread of immune
treatments based on oral steroids led to a non-lethal disease
course and decreased severity of illness for many MG patients,
the rate of complete stable remission (CSR) has not increased
and remains quite low. Many patients have difficulties with daily
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activities due to chronic residual fatigability and long-term side
effects of medications.

Multivariate analyses have repeatedly demonstrated that
disease severity and oral steroid dose negatively affect patients’
self-perceived health-related quality of life (QOL) , and
Cushingoid appearance has an independent negative correlation
with QOL. In a questionnaire survey by the MG patient society
in Japan, the most frequently-reported difficulties with oral
steroid intake were appearance and mental problems. The
steroid dose is reportedly a major factor associated with
depression in MG patients. For long-term use, oral steroids
should be given at the lowest possible dose. A moderate dose (20
mg/day) of prednisolone is often given chronically; however, this
does not ensure better outcome.

QOL levels of patients with minimal manifestations (MM)
status taking <5 mg prednisolone/day (MM-bmg) are as good as
those in CSR. Achieving MM-5mg correlates most significantly
with improved QOL levels. An early return to a normal lifestyle
without complications from steroids is an appropriate first goal
for MG therapy, but the rate of this achievement is not high.
More efforts to reduce oral steroid doses and to achieve early
improvement of symptoms are needed.
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BiEERSMMONELAE, BEIREEE - ORMMEREQBRKE SIS

(M EEEELEMER] 2 A0—H I h—2IUEBHE - FRELHF 5.
WEHOKERERELOAE, DA UPTOEEPERTOTRESR,
EFREPFEIEOBERICAZENTVS.
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BEZEROUNEY FT—2 3>

TR AT KL R 5 b ) 4
ORI 7%

SENIHEZED Y VR I WFEHETH LA, VL) T —
Ta VB LTI T 2 b b A ZE ik i & L TR
ThH, —iEIS, UNE Y F—3 g LGRS CREEEO RS
ThLHEE, LB O3 ) MRS L) BEOUE
REPKEL B AEMCH D DO, HRTIHOMFIZH
LClE, fge, Mibimo@EnwE TIER TE TR VworH
RTH 5.

MAEHERTA RT3 4 220150 ) N NE ) F—32 3 »DiE
MTETA FIA4 220098 H—THY, JNL)F—2av
OHEDTIHTHNE L, FE - MESOEB 252 Cwn
5.

N ) F— 3 v oiEd TR, A0S
XHFEVWEDST, AH) - BEAEERT, $ 8 oADLM -
DIODOEM ) NE) T =2 a Yo s i Tw5b.
AEHI AN F—3 3 VIZHATAHmTIEEMLTwa b
DD, YATLELTOWRETL— FEBIZHEE 7. 7272
L, sE#EEE - ADLOUEIIIHENEE TH 5L 2 & IxHME
ThY), ZOFEFRYTHLZME ) N 7= 3 VHWh
HTHDL I LIFHEN RV, MR e 57— 3 v
BILCldxs 7y v adiz, #RESL— FAIZHI X BT
sz,

TaBEE - MEMISHT2UNE) T2 a3 YIZBWTD
BT T Y AL DU ML 72, BRI A RERE
EORTEEO )N F—a R, Ky X AFE,
HRPERG, WeT s, FRAIRESE, ), BHMEEICRIT 55
LAEZ T 5,

8B O HESEIE H TR B o BR ) 6 %0 T8 B T L
FINOZAGREEEEEOHEIE 7 L — R R Y, E
AT AR A HESE 1 1A% o T & 72, B FR UE 35 1% 000 34
ETMS)D & 7 » Al LA REREE I L ToA %R 5T,
e T REE, SEREESCRMESHEEICOMLCETBY
SHRFMPET o T EBbNs, Wtz Caln
Ry NINEYF—a i3 EERREEES, RITEELR &%
FriZEy L CE T, RN 2 ER CldE 2T
YANRTHIREA LT E EFTIEF R TV,
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19855 BERBAFEZMEZEER, RAXZEUNEVT—2 3 BAR
19955 HEIBUNEUT—2 3 mRER

19974 BEERZBARFAPBWYUNED 2 4 —FEHEE

2000 BEHERBEEXFEFRY/NE Y EFHBEBHIR

2002 R

2003F MEHERREEXRFEEYF MUY LRKERR RE)

FLEE  AEHUNEY T2 a BB REISR, BRUNEY
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5A22H (&) 13:30~15:30 FISH(KEA vt 2B X 1 2 FK—JLA)

B
AHRRE (KD KZEZFE HEAREEE)

th B8 — (SEUAY E AR EE R F SR R R A2
HESE)

TN NA < —9F (Alzheimer's disease:AD) D Tgikid 4
MR HETH LA, RARERILRZHEZ LIZH 5.
CNFE TOFRIEHRADICH T 5 BRIR AR O ANAKRTE 24 K
5, RHIERCOWBEN AL L B EHIEFE~NOEN T -
TV 5, SHEORARIIGEEER Z AT 7 R R ER Tl R
B IZ B 2 ADDIEFER BRI O L 2%, ARE
BIZADREOR LRI ET 522 a2 s, FHZHNLEE L
TT7IUA FA A=V YIRS N HREZ GO/
BARCTIT DN L HEFFEIC & 0 B AR ek & o) 2
BLLLETT I 0 RPETHMESBEE 2 1), EEICADNE
TTHIeNHESNI. 8512, 7301 FPETICL DK
EEADR R TOMEED 5, it S L5 % NS FEDSREAE
DIFFEDHET P OE L TWL I RO N E 72 29
L 723 £t %* & International Working Group (IWG) B & O
National Institute of Aging (NIA) & Alzheimer’s Association
(AA) OIEET V=TI, N A ~<—h—%EZFEL7ZADD
FZWHLHEZIRIB L 72, E 512, 20114EDONIA-AA DB iHiE
Tldpreclinical AD2SEFR & 7z, 20144F DIWG-2LL 5T 2
H:AHETIE, typical AD, posterior variant - logopenic variant -
frontal variant 2 & @ atypical AD, mixed AD, preclinical
state of ADDEFE & BWIERMEIREINDL & & HIT/NA F
Y= N —OBEEEPER SN TN L. T LN F v —
7 —FERE Lo WAL, ARPRIREEO®IL & 7 53—
TREE R A AT 2 EL OEIRLHEITOWREEEZ FHT 5
) ZCTHHTHA. LHL, preclinical ADOH CTIFEEAD
WZHEFT L 22 WIEBIOAELE, 7 3 1 A FPETHEEIMELLT O
HOFENAIBT HERICE L CTEE % 2 525 0%% T
& 4. IT4E, preclinical ADZ xR & L 724 ARYERIRIFZE A
KEFECHB SN, 4%, HERIZBW T FEKROWIZEHH
BENLIEENE T > TWnAh. KT VRI AT, NIA-
AA 2011, TWG2% WO Hr 72 W dh e 2 iRl L CTH X |
ZORERIGH BT 28 kL REE T 5.

G-03-1
TIVINAT—R"DFH L WS EEEDE
.E%

R

CIN PN S ] i e
ORI

AFRTIE H AR S B L OB ELF S0 & ARANER BIA
WA N T A 201003 AF SN, BRICH SN Twa, iR
B 12 1 2011 4F |2 National Institute of Aging (NIA) &
Alzheimer's Association (AA)DEZE 7 )V — 712 & - TR
S 7z AlzheimerdR(AD) O Wi FE#ED L EH E N TV 5.
NAF<—h—LHEGESHOREE & L I1ZAD dementia,
MCI due to AD*°preclinical ADO#EZAIN 2 S 72, 2014
412 13 #r 72 12 international Working Group (IWG)IZ &£ %
Advancing research diagnostic criteria for Alzheimer’ s
disease : the IWG-2 criteriaZs%§3& &1, typical AD, atypical
AD, mixed AD, preclinical state of ADD42 |24 4H &,
ReNg F~—D—OfHEMPERE L TOoZEY —F
FLTRREEE255EFH X 172, MCI due to ADOBE& XML 72 5 T
W5, 20134 121X 194 5 D IR EIES2 4312 & % Diagnostic
and Statistical Manuak of Mentak Disorders &5k (DSM-5)
DT E N7z, 2 2 Tld, Demntia® FEEDSEEIL S, 320
JiE (Major Neurocognitive Disorder), B R #2 H1 & £ (Mild
Neurocognitive Disorder)& K & { friF 51T 4. ICD-10
Z20124F ICBLRTVEEAS A S L, 20174R I3 T A FE S I
Tw5, H7E F THICD-11 Beta Draft T (& Neurological
disorders with neurocognitive impairment as a major feature
& L CDementia Disorders, Amnestic disordersiZ548 & L
TWw5,

ARG T 2 ORRIZHETT H O Alzheimerdi§ O 75 i L #E 0 F)
M &ENIA/AA, TWG2Z WA ZOWTHEFL L, -k
WD T YTV ZADFHMIZ O W TERT 5.

(H& FE)
BRIS5E  BHEAYEZHZE HEAZHEANKEAR
BFIS0E  BEAYEBF

SER2SE BEXFZHRARIEM E¥EL

Frk3E Case Western Reserve University&=

ER13E ELARFHERTIBEIR

TR18E AR KFEAFBREZMZRR, BEANRIFEE 8%
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G-03-2
Typical AD &Mixed ADDEERKR &2

ROPREFBEEEHR M PR o7
ORI, AfEEAN, ZEIT I,
(g N - VN Al

0074 ICRESNADOH 72 AR B CEBY -V 7 V=7
WG, AHMBIOVRAMNL T =T —FBAL, BREHBEETOZHY
BURICL7. E5H12, 01045 0UETTIE, ADOESER ORI preclinical AD
B & Uprodromal AD% i1}, FEAHMADS L ORAHADDEZRN R SNz
0M44E121, (VILEIMADIZ B 28 LB TIEORR, QFMADOBH
WA, QRAMADDZIHEEDN L, @ISEREFE B 5 ADDB
OVERL, ORI % KM AN <= =L BN A < —h =K%
Y LU Fndis sz, BHMADIE, RoAELRTY Y — NilED
BENDH ), CSFHOAFLROIT, #57dHs0IE) Bty vo LR, 73
04 FPETH M, HHEGEEEOEETERR EOADKEOFERLE 251
A==l L DB END, LEEED 60U LoREETEORAY
7L, Free and Cued Selective Reminding Test%: ¥ OBREIZHD CgES 1 70
LYY - FEEMETHS. ADISHAZAM L XLTHRETHY), 6-14%
CIRIREER 2 20 5. JFREIADIE, R THENICTESENREN
LIREEM ARG LA 2R % 320, RE R, logopeniclB & T
BRI A W 5. Rabi B logopenicHl 0%  IZADTH & B3 4 Y
RIEER CIRADFHZ 0 5 Z L3k, BATIADIE, ADMHICRAHE
ET BT 2BMEEES L C—/MEFR L OMOFESEH L THY, FK
MR RAREOMRIIRETH L. SHOYEE TR, READE FICIEL
HMADS & NEAMADD BT IZ BT bR HER ICE T 213 A~ —
= OEEEIR SN, RABEEPREHEELIIHDLHT, N F 7=
=R MAANTIRAEE, ADFEEHT 2 BE OB BRER 2B
LADDZMIERTHA & & b2, BARNRFRE L2 BREHRONADE Y
BAGETHA. SHONA =D —TRIZBTIE, BIERER A HMCIS
AD dementiaNDHEITEFHMT ANA AV —H—OHELEELFETH S,
AREFTE, (DEETSNAIMG20 WHR JEIH B £ INEATIADD B
PEAL, QUMEZICBY AT IO FA A=V v 7RO BRI 8%
75,

(WEFE)

19965 KPERIAFFELE

19965 APERAZEFZBEZAFAB
20005 BWAREFSHAERERPIFRE
20065 ADAFEFMBEZAFBTF
20074 fEE (E%) (KPEFKF)
20074 ADAKFEFIE=ZAFIHA
20145 ADARZEZDEBARZEERER
HEICES

[EME]

20005 BARFESREARE

20014 BEAMEFEEME

20074 BEARFHERIEEE

20115 BAMZRZEIEEE

20145 BAARDMEFZSFME - 15EE
[ZEF]

20085 HAMRREZSH

2008 ADAEFERE

20145 BADMEZSHLE

[T —~<]

FEEEE G E AV RMES JUHRETMRBORERZICET IR

G-03-3
PCA ( Posterior cortical atrophy ) D2
EERR

JEEi N S A L
OWIF i, “HBIE, BASTE, FRAT

PCA ( Posterior cortical atrophy ) X Atypical Alzheimer's
disease (AAD) O—D2D% A 7, FHTAMKIALE F 72130158
BEIEPOM P ORESNLIFITH L. #AIAlzheimerfi
(AD) PIRMICESEZE L, TORICETIREEES - SiEE
EMEMBHES R EA 2T A0 LT, Sif - ) -
BATIRBE - B2 RRAIRE 2 E 058 & A S N5 ELIC
R I AR R0 AN BE D PG TR 3815 2 MM 7 2 233k
WMANIHEITT LI EICENVELLEEZLN TS, R
HE CTIEPCAIC D W T HERBIZ 7R L, PCAZIr & BRR % 4%
L, # LW OS2 IR O W TR ET 5.

KGR R AARENEL % 5258 L 7-PCATHRER]. 5314641,
B EfER .

FHik T THEGIOL) BRAGER (IFEER, FREMK, Hii o
FERPTR), 2) PR (MRL, SPECT, PETZ% &) (29w
TEed, 3) HLVBMEIIOWTRET S,

M D ERARIEIR C wsSERIE, BUIER D6, EE
EIBIC, MEIERDE o7z, ZD 9 HABIDRAIZIRE %
T Lo, FRERISAHBRER, WiGIl s SRR SR
WRRIEIR 2 R T b DD % o7z, 2) BIfREFTR CIE, SPECT
“C iy I SE THAR BH AR BHE 0 I fiX T % 78 L7z, PIBPET TAD
RIS L RAER LI OB -7z 3) BLEMEE R
IEIRDEE 2B Wk 2 s L7z,

%% PCAIMRHEM9IZIXADRCBD, 7 % vk &%
HomENEBRELAEATOY -7 ARIRETDH 57,
ADDSFEERRKTH H 4. ADTITHBHEIEAMZR /21 CTld 2
<, RA 7 TSI R I RHE A LR NBEDEIE L, €07
DI 1 % B AR R R & RBIRLIC RS, PCAIXINA
FITICERmPRBRIE T 2R, —DoFRHMTHL. BED
HENERWEAEDH Y, TOERIIIS L IehLETH
5.

(R&EE)

19778 38  HEWMIIKFEFI FHE

1994 28  BBRIXFEZFIEEAT BIBUR
20015 6F  EAMIAFEFMEEAR HR
%)ggf-}g;ﬁ BRAFREMERRRE RR RE

RO KT X LORBOMR), BANGERS
%

BAMESR010EE HHE =X

FRES

EEMESRAHA, BANRARESEE, AREARRREY

SIEE,
EKE&/L\E?%&?E, AARZh22F#E, AFREYST#
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5822H (£) 13:30~15:30 FISBFBEEKREA vt 28 A1 K—ILA) E
G-03-4
Preclinical ADDE2HT & EaFR @
TR R A > 5 — T =
OfHE=

SRERIA T VY N4 <= (Preclinical AD) &\ ) BR&HES L0k
1980415 TH 5. ADDIEEBIT & S N2 BT AR SN2 NS,
HERINCRRANEATRD b e\, g & RGO RMEROME L LT, Hl
FALHEERIERIC AT T 5 &) IS S, Preclinical AD & IHEL
b &9k otz B#Preclinical AD ¥ Prodromal ADIZ#44 L & WIHEIZ X
MENZ o727, 20074E 1 NINCDS-ADRDAZ Wik (1984) OHF%EH
UUERRD Dubois 5 12 & o THIA S L7z, Prechmca IAD Y I, [HRitf1z
ADDFBIEREL - TI20 1 2 HADR 'ﬂ]’f& B oM T, wHO
RE D B & A O BERAERD I O %%Ewﬂf ] & fc?
N, DEEY AT AH5ED ] %85 Prodromal AD & XFI&4LA £ 912
Lotz

TI0A KA A=Y FOERIZLY, Preclinical ADZ #lik% {57234
BHCHI T 2 e hg L 20 7304 FAAT — FIREZIY AAL
FRIRZITETE (NTA-AA 2011) AHERE S, BERI R BIESRE SN A I
Eol :@tlﬂﬂ‘fr'fﬁéﬂfwz)ADmﬁ‘*“i%%%ﬁw 1, 7304 FB
( B) OWNILAED, ADIZBIF AR FMOME T iR 2t e L TR

BREFOVVTIHE ), BiERESTCHERS V) Wﬂ‘%%ﬁﬁ@ EDRE
RELTOMZE, DAREEESERL, ADOBEILVLEEZ LN
TW5h,

ARFEH TIINIA-AA 201112229\ /2 Preclinical ADDES & B2 oW
T, BB Z IR L 285 @3 T 5. NIA-AA 201112 B1F 5 Preclinical AD
(&, B AL & B ADORIEZ [V 7258w FiE: & RO LR S h7-
A7 3 —"TdA. Preclinical ADIZH L TABISEIH % FVwC "71_1_75:
KA NATESBICHG SN, ZOBEMNER SN TS

FETNEZ LI, NIA-AA 201112513 5 Preclinical AD g, H<F
TEAML SN BEEORBTRZBEEICEOWTwL 20, BalER
CRBERDEV)ZETHD. ABLEDORNDOA XY M LT I8 F
PETHERIEIZE S £ TICBEICI0MEOREDH b LHEES WD, ZOM
HEEL T OB AR RO AT EL L BIR L RO &) R D
TTHD. W{OPOERE TR~ MFFET, Preclinical ADIIZBIF 51\
A4~ =7 = RBAEROZLORHFEA b FMI R SO TH Y,
T304 RAAT = FIEHZO b OOFMEEDThbN L) L LTw5b.
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(BEFE)
B RTHREERFESE L 4 —HRR SREGHRF—L HREBE.
1985 TMAFEPAMA R, FAALMENR, REMEAER L 2 —HER
BEIBERET, 1990F & U RFEEZABEMRAAY b O 2 ERRRRRENT.
1997-1999 K E T BT EHRFMNINDSF BBIFE. 2004F & V) REEBZALEH
RAMEZERR, WREME. 2009% & 1) HE.
AT MACCTEAVT, BOMBIHECH < L HEREDRERR, SHED
BA%IC#ED > TZ /. J-ADNIJ-ADNI27 I O4 KPETA7, HI19-25%FEE4%
FHET7 IO N X T THRRER. FFE, MERRE, RKES.
FeMBFES  BAMEYR, BFRMEFS, BFBEZS, BARRZESR
BXRUNEYF—2 3 >l‘£$r Society for Neuroscience, American Academy
of Neurology, International Society of Cerebral Blood Flow and Metabolism,
Alzheimer’ s Association International Society, International Parkinson and
Movement Disorder Society



ERPRARIESE 25558 (2015) 55 @ S192

Asian Neurology Forum AN-1 : Neurology in Asia

58218 (K)

Chairs :
Ichizo Nishino (Department of Neuromuscular
Reseach, National institute of
Neuroscience, NCNP)

Nobuhiro Yuki(National University of Singapore,
Singapore)

Most neurologists in Japan do not have much information
about the scientific activities in other parts of Asia. We
believe that mutual exposure is not only cardinal for mutual
understanding and future collaboration but also important
for the internationalization of our society itself. We invited 4
internationally well recognized neurologists from the region
who have been making significant contributions to the field,
hoping that we can know more about each other and that this
symposium will provide an opportunity to start a fruitful
collaboration between Japan and other Asian countries in
neurology field. Among the 4 speakers, 3 will give lectures on
infectious diseases, namely, Nipha virus encephalitis, leprosy,
and rabies, which are rare in Japan, naturally offering a
precious opportunity to JSN neurologists to learn about those
diseases. The last subject is lipid storage myopathy, which is
now known to be prevalent among Chinese population and
importantly this condition is treatable. Now that we have
increasing number of visitors from other countries especially
from Asia, those 4 topics are not only scientifically important
but also clinically relevant for clinical neurologists in Japan as
we have much higher chance to see such patients within
Japan than before.

15:10~16: 50 4S5 (KREX v+ 38 301) E]

AN-1-1
Nipah virus encephalitis

Neurology Division, University of Malaya,

Kuala Lumpur, Malaysia

(OChong-Tin Tan

Between September 1998 to May 1999, Malaysia and
Singapore were hit by an outbreak of fatal encephalitis caused
by a novel virus from the paramyxovirus family. This virus was
subsequently named as Nipah virus, after the Sungei Nipah
village in Negeri Sembilan, where the virus was first isolated.
The means of transmission was thought to be from bats-to-pigs
and subsequently pigs-to-human. Since 2001, almost yearly
outbreak of Nipah encephalitis has been reported from
Bangladesh and West Bengal, India. These outhreaks were
characterized by direct bats-to-human, and human-to-human
spread of infection. In 2014, an outbreak of the encephalitis was
reported in Mindanao, Southern Philippine involving bats-to-
horse, horse-to-human, and human-to-human transmission with
high mortality. Nipah virus shares many similar characteristics
to Hendra virus, first isolated in an outbreak of respiratory
illness involving horses in Australia in 1994. Because of their
homology, a new genus called Henipavirus (Hendra + Nipah)
was introduced. Henipavirus infection is a human disease
manifesting most often as acute encephalitis (which may be
relapsing or late-onset) or pneumonia, with a high mortality rate.
Pteropus bats act as reservoir for the virus, which subsequently
lead to human spread. Transmission may be from consumption
of food contaminated by bats secretion, contact with infected
animals, or human-to-human spread. A recent report from West
Africa showed possible spillover of henipavirus from bats to
human with seropositivity among those who butchered bats for
bushmeat. With wide geographical distribution of Pteropus bats,
Henipavirus infection has become an important emerging
human infection with worldwide implication.

(HEFE)

Dr. Tan is Professor, Division of Neurology, University of Malaya,
Kuala Lumpur, Malaysia. He graduated from the University of
Melbourne. His training in Neurology includes Institute of Neurology,
Queen Square, London, UK. Dr. Tan has wide ranging research interests
including CNS infection, neuro-inflammatory diseases and epilepsy. He
is the lead researcher of the newly discovered Nipah virus encephalitis,
and was also instrumental in the identification of Sarcocystis nesbitti as
cause of sarcocystosis. He has helped to train many Neurologists, and
build up many Neurology institutions in Malaysia and in the Asian
region, including as Founder and past Chairman of the ASEAN
Neurological Association. He is Founder and Editor-in-Chief of
Neurology Asia.
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AN-1-2
Leprosy: An old disease with new
horizons

Yong Loo Lin School of Medicine, National
University of Singapore, Singapore

(OEinar P. Wilder-Smith

Leprosy is still the most common treatable peripheral
nerve disorder worldwide. Despite this, it is often diagnosed
late because of little experience with the clinical picture.
Nerve damage presents with signs of autonomic, sensory and
motor dysfunction, in a mononeuritis multiplex pattern. At
least one of three cardinal signs needs to be present for a
diagnosis of leprosy to be made: a skin lesion, mostly
hypopigmented and with abnormal sensory perception;
enlarged peripheral nerves; and the presence of acid-fast
bacilli in skin smears or biopsy. In this talk, we will be
considering difficulties and new horizons in diagnosis,
epidemiological trends, as well as treatment.

(BEEE)

Einar P. Wilder-Smithn MD, DTM&H, FAMS (Neurology) ,
HABILITATION (Heidelberg) , is Professor & Senior Consultant
Neurologist in the Department of Medicine, Yong Loo Lin School of
Medicine, National University of Singapore.

He graduated in medicine from the University of Heidelberg, Germany
1986, and trained in Neurology and Neurophysiology at the University
Hospital Heidelberg, Germany and the Neurology University Clinic in
Bern, Switzerland. His MD is from Heidelberg University, Germany in
1989. Since 1998 he has worked as a Neurologist in Singapore, first at
the Neurology Department of the Singapore General Hospital and from
2000 onwards at the National University Hospital.

His particular interest is in managing peripheral nerve disorders. He
obtained particular experience in the field of leprosy whilst working in
Papua New Guinea, Nepal and India where he is involved in research
projects.

His research focus is on peripheral nerve disorders, with an emphasis
on improving diagnostics and treatment. The application of Ultrasound
in the assessment of peripheral nerves is a particular area of interest and
research.

AN-1-3
Human rabies: neuropathogenesis,
diagnosis, and management.

King Chulalongkorn Memorial  Hospital,
Chulalongkorn University, Thailand
(OThiravat Hemachudha

Rabies is an almost invariably fatal disease that can present as classic
furious rabies or paralytic rabies. Recovery with good quality of life has
been reported in only handful patients and has been due to proper
intensive care with appropriate sedation. Most of them were infected
with bat rabies virus variants, and has been associated with promptness
of host immune response (presence of serum and/or CSF neutralizing
antibody) and spontaneous (immune) virus clearance. Viral mechanisms
that have evolved to minimize damage to the CNS but enable the virus
to spread might explain why some survivors have overall good
functional recovery. The shorter survival of patients with furious rabies
compared with those with paralytic rabies closely corresponds to the
greater amount of virus and lower immune response in the CNS of
patients with the furious form. Impairment of neural tract integrity at
brainstem in paralytic rabies may explain lower viral load in the brain
than furious rabies. Blood brain barrier remains intact until the patient
lapses to coma. Long incubation period from weeks to year(s) may be
explained by the presence of miR133 in the muscles that can retard viral
multiplication until escape mutant develops that gains access to the free
nerve ending. Rabies virus is present in the CNS long before symptom
onset: subclinical anterior horn cell dysfunction and abnormal brain MRI
in patients with furious rabies are evident days before brain symptoms
develop. How the virus produces its devastating effects and how it
selectively impairs behavior in patients with furious rabies and the
peripheral nerves of patients with paralytic rabies is beginning to be
understood. Therapeutics aiming to inhibit viral replication such as
miRNA and inhibitor of RNA dependent RNA polymerase, in
conjunction with the strategy to maintain cellular bioenergy
homeostasis seem promising.

(R&FE)

After training in internal medicine and neurology at King Chulalongkorn
Memorial Hospital, Bangkok, Thailand, Thiravat Hemachudha worked at the
Department of Neurology, The Johns Hopkins Medical Institution, Baltimore,
MA, USA. Currently, he is Professor of Neurology at Chulalongkorn University
and Director of WHO Collaborating Centre for Research and Training on Viral
Zoonoses and Director of Neuroscience Research and Development. He has
researched rabies since 1984 and served as member of the WHO expert
committee on rabies. He has contributed to the WHO guideline on rabies post-
exposure prophylaxis and the use of indradermal economical vaccine regimen
since 2002 until present. Understanding of the disease in human and how to
diagnose rabies during life using molecular methods has been the result of his
clinical experience on more than 130 patients. Pathophysiology of rabies has
also been conducted in naturally infected dogs. Development of diffusion
intensor imaging of the dog brain has been developed. This explained
differences in viral propagation and neuronal injury patterns in furious and
paralytic rabies. Research on transmission of viral pathogens from bats such
as coronaviruses and Nipah virus has been initiated since 2000. Seasonal
preference of transmission of Nipah virus from bats has been documented.
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AN-1-4
Lipid storage myopathy caused by
MADD in China

Center of Neuromuscular Disorders and
Department of Neurology of Qilu Hospital, Shandong
University, Jinan, China

OChuanzhu Yan, Bing Wen

Lipid storage myopathy (LSM), pathologically defined by neutral lipid
droplets accumulation in muscle fibers, is a heterogeneous group of lipid
metabolic disorders. In the past 20 years, more than 300 cases of LSM have
been reported in China. It seems to be more common in Chinese population
with a frequency of 3-5% of patients who received muscle biopsies in several
Neuromuscular Centers in mainland China. Most of them were clinically
characterized by fluctuating muscle weakness, exercise intolerance and
rhabdomyolysis episodes. More importantly, 90% of LSM patients are
dramatically responsive to riboflavin treatment (RR-LSM). The majority of
Chinese RR-LSM patients reported from mainland China, Hongkong and
Taiwan were caused by a mild type of late onset acyl-CoA dehydrogenase
deficiency (MADD, also known as glutaric aciduria type I), based on findings
of elevated plasma levels of short, medium and long chain acylcarnitines.

MADD is due to defects in either electron transfer flavoprotein (ETF,
encoded by £ TFA and ETFB) or ETF-ubiquinone oxidoreductase (ETFQO,
encoded by ETFDH) that transfer electrons from acyl-CoA dehydrogenases
to the respiratory chain. MADD results in heterogeneous clinical
phenotypes including neonatal onset forms with (type I) or without (type II)
congenital anomalies and late onset form (type III) presenting as myopathy
and/or encephalopathy.

Nearly 90% Chinese patients with late onset RR-LSM carried ETFDH
gene mutations. So far, There are more than 100 £TFDH mutations have
been described. A recent analysis of ETFDH gene spectrum in a large
cohort of 90 RR-MADD cases revealed three frequent mutations which were
c.250G> A, ¢770A>G and ¢ 1227A>C with a frequency of 12.2 %, 150 %
and 122 %, respectively. The ¢.250G> A mutation was the most frequent in
South China, while ¢.770A > G, ¢1227A>C and ¢389A > T were in North
China. A haplotype analysis suggested the possibility of founder effects of
¢250G>A and ¢.770A>G in Chinese population.

b
(2],
f<Y]
=1
=
@D
=
=
(=3
(=]
oQ
<
Ly
(=]
=
[
3

(R&HE)

Dr. Chuanzhu Yan is the vice president of Qilu Hospital of Shandong University
(Qingdao) and the Chairman and professor of Neurology in Shandong University.

Dr. Yan received his medical degree in 1987 and obtain Ph.D. from Shandong
University in 2004, specialized in Neurology. He spent two years in the Department of
Neuromuscular research of National Center of Neuroscience and Psychiatry
(NCNP), Japan, as a guest researcher focused on neuromuscular disorders.

He now serves as the vice president of Chinese Association of Neuromuscular
Disorders and a Board Member of Chinese Medical Association of Neurology. Dr.
Yan has dedicated much of his research and clinical effort in the diagnosis and
management of patients with neuromuscular disorders specifically in mitochondrial
disorders, lipid storage myopathy, inflammatory myopathies and HIBM. For the first
time He found most of lipid storage myopathy, which is more frequent in mainland
China, were late-onset riboflavin responsive MADD and caused by ETFDH
mutations.
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Chairs :
Koji Abe (Department of Neurology, Okayama
University)

Masafumi Ihara (Department of Stroke and
Cerebrovascular Diseases, National
Cerebral and Cardiovascular
Center)

With the demographic shift in age inexorably set to
progress in the 21st century especially here in the Asia-
Pacific region, dementia will become one of the most urgent
health concerns. The brain requires a substantial blood
supply to receive enough energy and oxygen and to remove
waste products; otherwise it fails to work properly. Disorders
in the brain blood vessels are common as population ages,
and vessel disease is likely to cause about a third of all
dementias. However, this vascular contribution to brain
damage has not been studied as thoroughly as Alzheimer's
disease, which is one of the reasons we know little about how
to manage or treat it. This symposium brings together four
leading experts in brain vessel diseases and dementia from
the Asia-Pacific region and highlights the importance of
dementia cohort studies in the context of heterogeneity of
vascular and brain parenchymal lesions, potential imaging
biomarkers, and a new set of diagnostic criteria of vascular
cognitive disorders. We hope that this symposium will
provide a clue to make better use of existing data, identify
gaps in knowledge which require new studies, see if brain
vessel disease differs between the Asia-Pacific countries, and
encourage multicenter clinical trials to prevent vessel
problems that lead to dementia.

AN-2-1

A new approach to diagnosing vascular
cognitive disorders: The VASCOG
Criteria

!Centre for Helathy Brain Ageing (CHeBA),

University of New South Wales, Australia, “Neuropsychiatric
Institute, The Prince of Wales Hospital, Sydney, Australia
OPerminder S. Sachdev!?

Purpose: Several sets of diagnostic criteria have been published for vascular dementia (VaD)
since the 1960s. The continuing ambiguity in VaD definition warrants a critical re-
examination,

Methods: Participants at a special symposium of the International Society for Vascular
Behavioral and Cognitive Disorders (VASCOG) in 2009 critiqued the current criteria. They
drafted a proposal for a new set of criteria, later reviewed through multiple drafts by the
group, including additional experts and the members of the Neurocognitive Disorders Work
Group of the DSM-5 Task Force.

Results: Cognitive disorders of vascular etiology are a heterogeneous group of disorders with
diverse pathologies and clinical manifestations, discussed broadly under the rubric of vascular
cognitive disorders (VCD). The continuum of vascular cognitive impairment is recognized by
the categories of Mild Vascular Cognitive Disorder, and Vascular Dementia or Major Vascular
Cognitive Disorder. Diagnostic thresholds are defined. Clinical and neuroimaging criteria are
proposed for establishing vascular etiology. Subtypes of VCD are described, and the frequent
co-occurrence of Alzheimer's disease pathology emphasized.

Conclusions: The proposed criteria for VCD provide a coherent approach to the diagnosis of
this diverse group of disorders, with a view to stimulating clinical and pathological validation
studies. These criteria can be harmonized with the DSM-5 criteria such that an international
consensus on the criteria for VCD may be achieved. Studies are needed to document the
reliability and validity of these criteria, and their utility in the field needs to be established.

Reference: Sachdev P, Kalaria R, O'Brien J, et al. Diagnostic Criteria for Vascular Cognitive
Disorders: A VASCOG Statement. Alzheimer Dis Assoc Disord. 2014 Mar 13. [Epub ahead of
print] PMID: 24632990.

(& FE)

Perminder Sachdev MD FRANZCP PhD is Scientia Professor of
Neuropsychiatry, Co-Director of the Centre for Healthy Brain Ageing (CHeBA),
University of New South Wales, Sydney and Clinical Director of the
Neuropsychiatric Institute (NPI) at the Prince of Wales Hospital, Sydney,
Australia. He is immediate Past-President of the International College of
Psychoneuropharmacology (ICGP), a former President of the International
Neuropsychiatric Association (INA) and executive member of the International
Society for Vascular Cognitive and Behavioural Disorders (VASCOG). He has
broad research interests, with a major focus on dementia and cognitive ageing,
drug-induced movement disorders, neuroimaging and brain stimulation. He
leads a program of research which includes longitudinal cohort studies such as
the Sydney Memory and Ageing Study, the Older Australian Twins Study and
the Sydney Centenarian Study, and is co-investigator on the PATH Through Life
Study. Prof Sachdev has published >500 peer-reviewed journal papers and 5
books, including one for lay readers (The Yipping Tiger and other tales from the
neuropsychiatric clinic). He was named the 2010 NSW Scientist of the Year in
Biomedical Sciences. He was on the DSM-5 panel for Neurocognitive
Disorders and was made an International Distinguished Fellow of the American
Psychiatric Association in 2012.
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AN-2-2
Cerebral Small Vessel Disease in Asia

Prince of Wales Hospital, Chinese University of ‘
Hong Kong, Hong Kong
OVincent Mok

A

Cerebral agerelated white matter hyperintensities
(WMH) are considered manifestation of arteriolosclerotic
small vessel disease. Studies conducted over the past two
decades have shown that WMH are associated with a host of
poor outcomes, including cognitive impairment, dementia,
urinary incontinence, gait disturbances, depression and
increased risk of stroke and death.

Studies on the community prevalence of cerebral WMH
have been conducted mainly among Caucasians in Europe
and North America. These studies show that WMH are
almost endemic among the elderly community, with
prevalence ranging from 50% to 98%. Apart from being the
commonest substrates for vascular dementia,cerebral WMH
are also frequently found in subjects with Alzheimer’s
disease and stroke.To date, very few studies have evaluated
the prevalence of WMH among Asians. The exact burden of
WMH across different Asian countries remains unknown.
Given the clinical relevance of WMH, understanding the
burden of WMH among Asian countries will provide
important information regarding health care planning and
resource allocation for health care service and research. In
this lecture, prevalence of WMH across different Asian
countries among elderly population and disease groups will
be presented.

(WEFE)
Dr Vincent Mok is a Specialist in Neurology. He currently holds the
position of Assistant Dean (Admission) in the Faculty of Medicine,
Professor in the Department of Medicine and Therapeutics and Director
in the Master programme of Stroke and Clinical Neurosciences.
He currently serves as the executive council member of the International
Society of Vascular Cognitive and Behavioral Disorder and Honorary
Treasurer of the Asian Society Against Dementia. He is the President of
the Chinese Dementia Research Association and immediate Past
President of the Hong Kong Movement Disorder Society. He also serves
in the Editorial Board of several international journals, including Journal
of Neurology, Neurosurgery and Psychiatry, as well as journals related
to Stroke, Behavioral Neurology and Movement Disorder.
Dr Mok’s research interests are in cerebral small vessel disease,
vascular cognitive impairment, mixed dementia, neuroimaging, and
movement disorders.

AN-2-3
Heterogeneous causes of small
subcortical infarct: clinical implication

Asan Medical Center, Korea

(OJong Sung Kim

Small subcortical infarct (SSI) is usually caused by small vessel diseases (SVD). Occlusion or
compromise of these vessels leads to various types of SSI, e.g, lacunar infarction, white matter
hyperintensities, perivascular enlargement and microbleed.

Although they are all related to hypertension, microbleeds are relatively more closely
associated advanced, uncontrolled hypertension, hypocholesterolemia, and less often
associated with diabetes. Moreover, some lacunar infarctions are not associated with SVD:
they may be cause by branch atheromatous disease (BAD) that refers to atheromatous
occlusion of a small, perforating vessel. BAD produces SSI and presents clinically with lacunar
syndrome. According to vascular imaging findings, BAD may be divided into infarcts
associated with parental artery disease (PAD) and those without. Although perforating
vessels cannot be visualized by current imaging technologies, SSI abutting on the parenteral
vessel can be considered a BAD caused by proximal atherosclerotic occlusion of a perforating
vessel. Thus, in clinical practice, SSI may be divided into SSI with PAD (SSS+PAD), proximal
SSIwithout PAD (pSSI-PAD) and distal SSI without PAD (dSSI-PAD). When the SVD markers
(leukoaraiosis and microbleeds) and atherosclerosis markers (cerebral atherosclerosis and
coronary heart disease) are compared, SSI+PAD had the highest prevalence of atherosclerosis
markers and the lowest prevalence of SVD markers, whereas dSSI-PAD had the lowest
prevalence of atherosclerosis markers and the highest SVD markers. pSSI-PAD showed
Intermediate features. The prevalence of atherosclerosis markers significantly increases while
SVD markers decreases as the vascular territory became lower (from middle cerebral artery,
basilar artery to vertebral artery). Thus, SSI has a heterogeneous pathogenesis. Treatment
and prevention strategies should be tailored according to these characteristics.

(REFE)

Name; Jong Sung Kim. MD, PhD

Current Status:

Professor of Neurology, Medical College, University of Ulsan

Director, Stroke Center, Department of Neurology, Asan Medical Center
Academic career

1980: graduated from Medical College of Seoul National University (MD)
Professional career

1992-1993: Stroke Center, Henry Ford Hospital, Detroit, MI, USA
1989-now: Professor of Neurology, University of Ulsan, Asan Medical Center
2007-now: Director, Stroke Center, Asan Medical Center

Editorship

Chief editor:

Journal of Stroke (since 2012)

Neurology (Korean edition), (since 2006)

Journal of Clinical Neurology (Founding editor, 2004-2008)

Associate editor

International Journal of Stroke (since 2006)

Cerebrovasc Dis. (since 2012)

Cerebrovasc Dis. Extra

J Stroke Cerebrovasc Dis

Editorial board

Stroke (since 2010)

Neurocritical Care (since 2002)

European Neurology (since 2010)

Award

Excellence in research professor (University of Ulsan, 1996)

MSD academic award (Korean Neurological Association, 1996)

The 5th Ham Choon Medical Award (Seoul National University, 2001)
Outstanding Medical Scientist Award (Korean Medical Society, 2002)
The 13th Wunsch Medical Prize (Korean Medical Society, 2003)

The second Doctor’s literature award (Korean Medical Society, 2005)
Publications

Books: 22 books including

Kim JS, Caplan LR, Wong KS. Intracranial atherosclerosis (Wiley-Blackwell sci, 2008)
Peer reviewed articles: 416

301 international 115 domestic
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AN-2-4
What do the eyes tell us about vascular 4,’ ar’.

and neuronal damage in the brain?

Duke-NUS GMS, National University of
Singapore, Singapore

OMohammad K. Ikram

The retina provides a unique window to assess vascular
health non-invasively in vivo. Advances in retinal image
analysis techniques have enabled the objective and accurate
assessment of both qualitative and quantitative retinal
vascular abnormalities. As the retina shares many features
with the brain, the retina may in particular provide insights
into vascular pathology in the brain. There is increasing
evidence that not only retinal microvascular abnormalities
(retinopathy signs), but also novel early retinal microvascular
markers (calibers, fractal dimension and tortuosity), are
associated with age-related vascular pathology in the brain,
including both stroke and dementia, and subclinical MRI-
defined markers of cerebral small vessel disease. Apart from
retinal  microvascular  abnormalities, other  retinal
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components such as retinal nerve fiber layer thickness
(RNFL) and the ganglion cell-inner plexiform layer (GC-IPL),
which may reflect neurodegeneration, may also show
changes in patients with cognitive impairment and dementia.
This presentation provides an overview of current literature
on retinal involvement in cerebrovascular diseases.

(BBFE)

Mohammad Kamran IKRAM completed dual training in Epidemiology
(PhD 2005) and Neurology (Dutch Specialist Board Certified 2010) at the
Erasmus Medical Center Rotterdam, the Netherlands. He is currently
Associate Professor at the Duke-NUS Graduate Medical School,
National University of Singapore and working as a Visiting Faculty at the
Department of Neurology at the Rudolf Magnus Brain Center, University
Medical Center Utrecht, The Netherlands.

He is Principal Investigator of the Epidemiology of Dementia in
Singapore (EDIS) Study, as part of the Memory Aging and Cognition
Centre (MACC) at the National University Health System in Singapore.
His current scientific activities cover a broad spectrum of
epidemiological research both in Neurology and Ophthalmology. These
include cerebrovascular diseases, dementia, stroke, novel retinal
imaging and diabetic retinopathy. He has published more than 100
international peer-reviewed papers.



