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The role of Cnm positive Streptococcus mutans
in the pathogenesis of intracerebral hemorrhage

OShuichi Tonomura"**, Kazuhiko Nakako', Yoshikazu Nakaoka®,
Masafumi Thara®
" Department of Neurology, Graduate School of Medicine, Kyoto University,
Japan, Department of Neurology, National Cerebral and Cardiovascular
Center, Japan, ° Department of Vascular Physiology, National Cerebral and
Cardiovascular Center Research Institute, Japan, " Department of Pediatric
Dentistry, Osaka University Graduate School of Dentistry,

Background: We reported the relationship between Streptococcus mutans expressing
the collagen-binding protein, Cnm, (Cnm-positive S. mutans) in the oral cavity and
intracerebral hemorrhage (ICH) in a cross-sectional cohort and an increased number
of cerebral microbleeds in a longitudinal cohort study, respectively. Here, we aimed to
investigate host-microbial interaction to elucidate the pathophysiology of Cnm-positive S.
mutans associated ICH. Methods: Firstly, we used adult male SHRSPs/Izm to assess the
histopathological findings, which were divided into four groups depending on injections
of either clinically isolated Cnm-positive S. mutans (strain TW295) or its Cnm-defective
isogenic mutant (TW295CND) via tail vein and salt diet (SD) or normal diet. Next, we
performed cocultivation using TW295 or TW295CND with human brain microvessel
endothelial cells (h(BMVECs) to investigate the interactions in vitro study. Results: In
the rodent model assessment, The TW295/SD-treated SPSHRs showed a significantly
greater number of microscopic ICH than any other group. TW295 and SD synergistically
interacted in the total number of ICH. Furthermore, immunofluorescence staining
showed that TW295 strain distributed along the cerebral arteries and colocalized with
activated microglia. In vitro study, TW295 was invaded into and penetrated hBMVECs,
whereas TW295CND didn't. Moreover, we could find the TW295 was inside the
endocytosis vesicles using confocal microscopy. Conclusion: Cnm-positive S. mutans
might attach and invade brain capillary endothelium, which might be a trigger for ICH.

0-01-3 Association of recurrent stroke subtype with
medication type of secondary prevention in ESUS

OTaizen Nakase', Aiko Hata', Junta Moroi?, Tatsuya Ishikawa®,
Hiroaki Shimizu'
! Stroke Comprehensive Medical Center, Akita University Hospital, Japan,
* Akita Cerebrospinal Cardiovascular Center

Background: Although paroxysmal atrial fibrillation is suspected as a major
cause of embolic stroke of undetermined source (ESUS), the exact pathogenesis
is still unveiled. Recent clinical trials showed no difference between direct
oral anticoagulant and aspirin as secondary prevention in ESUS. Therefore,
aiming to reveal the association between recurrent stroke subtype and
antithrombotic medicine type, we investigated recurrent stroke patients who
had been treated with antithrombotic agents as secondary prevention of ESUS.
Methods: Between April 2016 and March 2019, acute ischemic stroke patients
who had been treated with antithrombotic medicine as secondary prevention
were consecutively screened (n=103). Based on the initial stroke subtype,
ESUS patients were enrolled into this study (n=13). Antithrombotic medicine
type, risk factors and duration until recurrence were assessed among different
recurrent stroke subtypes. Results: Most frequent subtype was ESUS (46.2%).
Cardioembolic stroke was not observed. Average duration until recurrence
was 48.2 months (1 - 144 months). All of recurrent ESUS were observed within
40 months. Two patients (one atherothrombotic and one lacunar stroke) who
took anticoagulation agent had their recurrence within 5 months. There was
no patients taking both anticoagulant and antiplatelet agents. Conclusion:
Combination of anticoagulation and antiplatelet medication may help to prevent
the stroke recurrence of ESUS patients. It will be desired to establish larger
prospective study for determining appropriate secondary prevention.

0-01-5 The role of occludin in Tight Junction in Blood

Brain Barrier after stroke
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Low dihomo-gamma-linolenic acid is associated
with an unfavorable outcome in cardioembolism

(OTakeo Sato, Kenichiro Sakai, Teppei Komatsu, Junichiro Takahashi,
Tomotaka Shiraishi, Tomomichi Kitagawa, Maki Tanabe,
Hiroki Takatsu, Kenichi Sakuta, Tadashi Umehara, Shusaku Omoto,
Hidetomo Murakami, Hidetaka Mitsumura, Yasuyuki Iguchi
Department of Neurology, the Jikei University School of Medicine, Japan

Objective: To determine the association between polyunsaturated fatty acid (PUFA)
level and prognosis and MRI findings in cardioembolism. Methods: Consecutive
ischemic stroke patients were screened. Inclusion criteria were: 1) patients with
cardioembolism defined by Trial of ORG 10172 in Acute Stroke Treatment; 2)
onset to door time within 24 h; and 3) able to measure PUFA within 48 h from
admission. Exclusion criteria were: 1) modified Rankin Scale (mRS) score =3 prior
to the present stroke; and 2) unavailable mRS score at 3 months from stroke onset.
An unfavorable outcome was defined as mRS of 3 to 6 at 3 months from the onset.
First, we evaluated whether PUFA level could be associated with an unfavorable
outcome. Second, the relation between PUFA level associated with an unfavorable
outcome and MRI findings was evaluated. Results: We screened 1,661 consecutive
ischemic stroke patients, including 170 patients (117 (69%) male, median age 74
years). Of all, 53 patients (31%) had unfavorable outcomes. The factors associated
with unfavorable outcome were National Institutes of Health Stroke Scale score on
admission (OR 1.15, 95% CI 1.08-1.22, p <0.001), mRS score before onset (OR 3.35,
95% CI 1.66-6.79, p = 0.001), and dihomo-gamma-linolenic acid (DHLA) level <28.75
ug/ml (OR 2.66, 95% CI 1.05-6.75, p = 0.040). Further, susceptibility vessel sign on
MRI (SVS) was independently associated with DHLA level <28.75 ug/ml (OR 3.74,
95% CI 1.28-10.96, p = 0.016). Conclusions: Low DHLA level is associated with an
unfavorable outcome and a SVS in cardioembolism.

0-01-4 The impact and risk factors of anemia following
acute ischemic stroke therapy
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Tsutomu Takahashi'
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Purpose: To clarify the prevalence, risk factors, and impact of anemia after acute
ischemic stroke therapy. Methods: We retrospectively analyzed 723 consecutive
patients (mean age 75+ 12 years, 439 men) with acute ischemic stroke who were
admitted to our stroke unit. Follow-up data were obtained in patients who were
moved to the rehabilitation unit after acute stroke therapy. Anemia (Hb <11 g/
dl in men and women =70 years of age, Hb <13 g/dl in men and Hb <12 g/dl in
women <70 years of age) was assessed on admission, at the time of moving to
the rehabilitation unit, and at the time of discharge. We compared cardiovascular
risk factors, stroke subtypes and severity, and modified Rankin Scale (mRS) at
the time of discharge between patients with and without anemia. Results: Anemia
was present in 71 patients (9.8%) on admission and associated with worse mRS
at discharge (p<0.0001). In the follow-up patients (N=287, 90+38 days of hospital
stay), prevalence of anemia on admission, at the beginning of rehabilitation, and
at the time of discharge was 8.0%, 16%, and 19%, respectively. In stroke subtypes,
patients with large artery atherosclerosis and small artery occlusion were more
likely to become anemic during follow-up. After adjusting for age, sex, NIH stroke
scale, and pre-stroke mRS =2, anemia at the beginning of rehabilitation was
associated with mRS =3 at the time of discharge (P=0.03). Conclusions: Prevalence
of anemia increased after acute stroke therapy. Newly developed anemia after acute
stroke therapy, as well as anemia on admission, was associated with worse outcome.

Examination of regulation of expression of
nAChR by TMEMS35 after cerebral ischemia

OTsutomu Sasaki', Hideaki Kanki', Haomin Yan', Shintaro Sugiyama',
Tomohiro Kawano', Kenichi Todo', Shinichi Uesato®,
Hideki Mochizuki'
! Department of Neurology, Graduate School of Medicine, Japan, * Osaka
University of Pharmaceutical Sciences

[Objectivel The nicotinic acetylcholine receptor (nAChR) is composed of a2-a 10
subunit and £ 2- f#4 subunit. nAChR is also expressed in microglia and macrophage
in addition to neuron. It has been recently reported that TMEM35, in addition to
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[Objectivel Disruption of blood brain barrier (BBB) is associated with exacerbation of cerebral
infarction (CI). It is known that change of expression of tight junction (T]) proteins increases
BBB permeability under ischemic condition. Claudin-5 is highly expressed in T] of BBB, and
BBB permeability of the 443Da tracer, but not the 1.9 kDa tracer, is enhanced in Claudin-

Ric-3, is important for the distribution of TMEM35 on the cell membrane. However,
in stroke, the dynamics of nAChR and TMEM35 and the resulting regulatory
mechanism of nAChR expression are unknown. Therefore, the dynamics of TMEM35
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5-deficient mice. Occludin is also expressed in T] of BBB. Under physiological conditions,
T] strands are formed even if occludin is deficient. However, the importance of occludin in
maintaining the function of BBB in ischemic condition is unknown. Temporal profile of ZO-1
after stroke is not clearly known. Thus, we investigated the role of occludin in the BBB after
CI using occludin-deficient mice. [Methodsl The dynamics of TJ-related proteins, such as
Claudin-5, occludin, and ZO-1, after CI were examined by immunohistochemistory, qPCR, and
Western blotting. We have performed CI with a photothrombotic vascular occlusion model. We
assessed infarction volume, neurological function, and BBB permeability of occludin-deficient
mice. [Results] The expression of occludin decreased along with Claudin-5 and ZO-1 in the
endothelial cells in the penumbra (n=6 each). The infarction volume of occludin-deficient mice
increased more than that of wild-type mice (n=5 each). The neurological function of occludin-
deficient mice was impaired more than that of wild-type mice (n=5 each). [Conclusions]
Occludin is decreased under ischemic condition, and decreased occludin expression leads to
exacerbation of CI. Further study is needed on the role of occludin after CL

after stroke and the change of expression profiles of nAChR by TMEMS35 were
investigated. [Methods] Neuronal cultures were prepared from the cortex of E16
rat embryos. The experiments were performed 10-12 day d.iv (N=4). Ra2 microglia
cells were harvested. OGD (in vitro ischemia) was performed (N=4 to 5). A cell
line in which @7 nAchR and TMEM35 were co-expressed in HEK293 cells was
prepared. We investigated whether the CRTCI signal was activated in this cell line.
Western blot analyses were performed using a4, a7, f2, or f4 nAchR, TMEMS35,
Lynx-1, or CRTC1 antibodies (N=4 to 5). Right MCAO occlusion (60 min) (N=5)
was performed using a suture and then reperfused. [Results] It was suggested that
TMEMS35 is important for the expression of a7 nAChR, a4 2 nAChR on the cell
surface in neurons and HEK293 cells, but not Ra2 cell lines. TMEM35 affects the
dynamics of nAChR downstream signals after ischemia (N=4 to 5). TMEM35 also
affected the expression of Lynx-1, an endogenous agonist of nAchR. [Conclusions] It
was suggested that after cerebral ischemia, TMEMS35 can alter the responsiveness
of downstream signals by regulating intracellular distribution of nAChRs.
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Early dysregulation of connexins in astroglia
and oligodendroglia in multiple system atrophy

OKatsuhisa Masaki' . Yuji Nishimural, Dai Matsuse',
Hiroo Yamaguchl Toru Saiga', Tatsunorl Tanaka
Shoko Sadashlma , Ryo Yamasaki', Kenji Tanaka®’, Toru Iwaki’,
_] un-ichi Kira™

' Department of Neurology, Kyushu university, Japan, ? Department of

Neuropathology, Kyushu umversnty *Department of Neuropsychiatry, School
of Medicine, Keio University, ' Translational Neuroscience Center, Graduate
School of Medicine, and School of Pharmacy at Fukuoka, International
University of Health and Welfare, ° Department of Neurology, Brain and
Nerve Center, Fukuoka Central Hospital

Aim: The pathological hallmark of multiple system atrophy (MSA) is the deposition of aberrant a
-synuclein in oligodendroglia forming glial cytoplasmic inclusions (GCI) that cause cell dysfunction. MSA
shows widespread demyelination, the pathogenesis of which is not fully understood. We aimed to evaluate
the expression of connexins (Cxs) which form gap junctions between astroglia and oligodendroglia to
maintain myelin homeostasis. Methods: We generated TetO-a-SynA53T Tg/+; PLPtTA Tg/+ double
transgenic mice (A53T a-syn), which express mutant human A53T a-syn in oligodendroglia starting at
8 weeks of age when doxycycline was removed from feed. We also assessed the Cxs pathology in fifteen
autopsied cases with MSA. Results: A53T a -syn mice developed progressive mono-, hemi-, and paraparesis
and ataxia at 22 weeks, culminating in death around 30 weeks. At 16 weeks, phosphorylated a-syn started
to focally accumulate in TPPP/25 a -positive oligodendroglia showing extensive loss of Cx47/Cx32 in the
spinal cord and brainstem/cerebellum, resulting in widespread demyelination. GFAP-positive reactive
astroglia showed extensive loss of Cx43/Cx3(. In human, three cases of MSA-C showed decreased Cx43
in afferent fibers of spinocerebellar tracts with abundant deposition of GCI. Another twelve cases showed
up-regulation of Cx43 with chronic astrogliosis. Cx32/Cx47 was uniformly internalized from surface
membrane to cytoplasm in oligodendrocytes with GCI in all MSA cases. Conclusion: Early dysregulation
of glial Cxs are common and may contribute to the pathogenesis of demyelination in MSA.

0-02-3 What are the roles of TGGAA penta-nucleotide
repeats as bidirectional transcripts in SCA31?

OMiwa Higashi', Michi Okita', Hanako Aoki', Takashi Ishii', )
Tetsuya Nagata', Taro Ishiguro', Takanori Yokota', Kinya Ishikawa®
" Department of Neurology and Neurological Science, Graduate School of
Medlcal and Dental Sciences, Tokyo Medical and Dental University, Japan,
“Center for Personalized Medicine for Healthy Aging, Medical School
Hospital, Tokyo Medical and Dental University

[Objectivel Spinocerebellar ataxia type 31 (SCA31), one of the most common types of
autosomal-dominant cerebellar ataxia in Japan, is caused by the presence of complex
pentanucleotide repeats containing (TGGAA), (TAGAA), and (TAAAATAGAA)
. in introns of two bi-directionally transcribed genes, brain expressed associated
with NEDD4-1 (BEAN 1) and thymidine kinase 2 (TK2). Previous studies showed
that RNA foci containing BEANI directional UGGAA repeat were observed in
Purkinje cell nuclei of SCA31 patients, and that UGGAA repeat caused progressive
neurodegeneration in Drosophila. On the other hand, the role of TK2 directional
UUCCA repeat remains unknown. This study aimed to investigate the pathogenic roles
of UUCCA repeat as well as UGGAA repeat of SCA31 through cultured cells[Methods]
Plasmid vectors harboring either BEANI- or TK2-directional SCA31 insertion
were transfected to various cultured cells such as Hela, HEK293T, or SH-SY5Y. We
investigated their pathological and biological changes compared to cells that express
identical sequences but lacking UGGAA or UUCCA repeat (named "control repeats").
[Results] We found that RNA foci containing UGGAA repeat in nuclei of cultured cells
were more granular than those containing control repeats. UUCCA repeat also formed
RNA foci in cells, whereas few control repeats did[Conclusion] The present study
showed for the first time that expressing TK2 directional TGGAA repeat leads to
abnormal RNA structures in cells as well as BEANI directional sequence, suggesting
that UUCCA repeat is associated with SCA31 pathogenesis.

0-02-5 Eye-hand coupling in reaching tasks is impaired
in spinocerebellar ataxia

OSatomi Inomata-terada’, Shin-ichi Tokushige?, Yaeko Ichikawa®,
Tai Miyazaki’, Ayuml Uch1b0r12 Naohiko Togashi®, Kazuko Hasegawa
Yuji Takahashi’, Shun ichi Matsuda Masashi Hamada Atsuro Chiba?,
Yoshlkazu Ugawa"’, Shoji Tsuji®®, Yasuo Terao'
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®Department of Neurology, The University of Tokyo, ' Department of Human
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Genomics, International University of Health and Welfare

[Objectives] Eye and hand movements are known to be closely linked in daily actions (eye-hand coordination),
and the cerebellum plays a key role not only in controlling movements of both effectors but also in their
coordination. To clarify the role of the cerebellum in eye-hand coordination, we studied eye and finger
movements in hereditary spinocerebellar degeneration (SCA) during reaching tasks, and elucidated the
coupling between eye and finger temporally and spatially. We compared their performances to those of normal
controls (NC) and Parkinson disease (PD) patients. [Methods| Subjects were 14 SCA (SCA6 or 31) patients
with pure cerebellar symptoms and 10 age-matched NC and 16 PD patients. Subjects performed visually
guided reaching tasks. A video-based eye tracker recorded eye movements, while a touch panel recorded the
trajectory of the finger simultaneously during the task. [Results] In most trials, the eye preceded the finger
movement to the target. In SCA, both the distances between final position of eye and target and between
final position of finger and target were significantly larger than in NC and in PD. But there was a significant
positive correlation between the distances as in the other two groups (NC: r= 0,65, p=0001; SCA =077,
p<0.001; PD 0,66, p<0.001). On the other hand, the time between eye-onset and finger-onset prolonged and
varied in SCA (376%193ms), compared with NC (293+132ms) and PD (251 %116ms). [Conclusion] Temporal
eye-hand coordination was impaired in SCA and it may reflect some cortical related cerebellar dysfunction.

0-02-2 A novel device to evaluate upper limb ataxia in
the patients with spinocerebellar degeneration

OYoshiyuki Kishimoto', Atsushi Hashizume', Shinichiro Yamada',
Daisuke Ito', Ryota Torii', Masahiro Nakatochi’, Yuta Imai‘z,
Yoshitaka Nagano', Hideo Fujimoto®, Masahisa Katsuno'

Department of Neurology, Nagoya University Graduate School of Medicine,
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University, ' Department of Electronic Control and Robot Engineering, Aichi
University of Technology, > Department of Engineering, Nagoya Institute of
Technology

[Objective] The aim of our study is to develop a novel device to assess upper limb ataxia
quantitatively in the patients with spinocerebellar degeneration (SCD) and to evaluate the utility
of the device. [Methods] We recruited subjects with SCD and healthy controls (HCs). Inclusion
criteria were as follows; (1) genetically confirmed, or (2) patients with cerebellar ataxia and a
family history. Movement of upper limbs was traced by the device made up of Geomagic Touch®),
an instrument which can measure the three-dimensional position every ten milliseconds, and
four buttons. The subjects are instructed to move a pen-like part of the device to and fro seven
times between each pair of two button. To assess ataxia quantitatively, the trajectory length, time
and velocity were calculated. In addition, we set an approximation curve of the trajectory and
calculated root mean squared error (RMSE) to quantify dysmetria or decomposition. [Results| A
total of 42 subjects with SCD and 33 HCs were assessed. A total of 30 out of the 42 subjects with
SCD and a total of 16 out of 33 HCs were also assessed 12 months later. RMSE was well correlated
with the disease duration and the total score of the Scale for the Assessment and Rating of Ataxia
(r = 0428, p = 0.005 and » = 0630, p < 0.001, respectively) and showed the largest standardized
response mean (SRM) than that of the other scales in the longitudinal analysis (SRM = 0.57).
[Conclusion] This new device can assess the upper limb ataxia quantitatively in the patients with
SCD and RMSE showed a high sensitivity to disease progression.

0-02-4 Eliminaion of CSF1R-positive microglia exacerbates
a novel mouse model of multiple system atrophy

OYuji Nishimura', Masaki Katsuhisa', Dai Matsuse',
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Shoko Sadashima®, Ryo Yamasaki', Kenji Tanaka®, Toru Iwaki’,
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Keio University,  Translational Neuroscience Center, Graduate School of
Medicine, and School of Pharmacy at Fukuoka, International University of
Health and Welfare, ® Department of Neurology, Brain and Nerve Center,
Fukuoka Central Hospital

Aim: Multiple system atrophy (MSA) shows oligodendrogliopathy with a-synuclein (a-syn) deposits. We developed
a novel mouse model of MSA-cerebellar type (MSA-C) by over-expression of mutant a-syn in oligodendroglia in a
temporarily restrictive manner using Tet-off system. We aimed to elucidate the role of microglia in the pathogenesis of
MSA-C. Methods: We generated TetO-a-SynA53T Tg/+; PLPATA Tg/+ double transgenic mice (A53T a-syn mice),
which express mutant human A53T a-syn in oligodendroglia starting at 8 weeks of age when doxycycline was removed
from feed. We also studied microglia in fifteen autopsied cases with MSA. Results: A53T a-syn mice developed
progressive mono-, hemi-, and paraparesis and ataxia at 22 weeks, culminating in death around 30 weeks. At 16 weeks,
phosphorylated a-syn started to focally accumulate in oligodendroglia. In the lesions, activated microglia had marked
up-regulation of arginase-1 and CSFIR. Re-inhibition of A53T a-syn at 23 weeks resolved the neurologic symptoms and
glial inflammation. Administration of CSFIR inhibitor for 28 days at 19 and 23 weeks caused near complete elimination
of Thal-positive activated microglia while approximately half of arginase-1-positive microglia were still present, leading
to disease exacerbation. Activated microglia were abundantly seen in afferent fibers of spinocerebellar tracts in
autopsied MSA-C cases. Conclusion: These findings suggest that CSF1R-positive microglia play protective roles, while
arginase-1-positive activated microglia may accelerate the disease progression in a-synucleinopathy of MSA-C.

Expression of thymidine kinase 2 gene in
human SCA31 cerebellum

OHanako Aoki', Miwa Higashi', Michi Okita', Takanori Yokota',
Kinya Ishikawa®
! Department of Neurology and Neurological Science, Tokyo Medical and
Dental University, Japan, > The Center for Personalized Medicine for Healthy
Aging, Tokyo Medical and Dental University, Japan

[Objectivel Spinocerebellar ataxia type 31 (SCA31) is caused by a penta-nucleotide
repeat in intron of brain expressed associated with NEDD4-1 (BEANI) and
thymidine kinase 2 (TK2). In some alternative transcripts, only the transcripts
that contain downstream exons of BEANI and TK2, named BEANI-EXT and
TK2-EXT, are predicted to include the repeats. Notably, TK2 is an enzyme for
mitochondrial DNA synthesis. Genetic ablation of TK2 in mice and homozygous
mutations in human led to loss of TK2, Purkinje cell loss and cerebellar ataxia.
So, we studied to see if Purkinje cell dysfunction in SCA31 might be caused by
reduction of TK2 and TK2-EXT expressions, and loss of TK2 activity. [Methods]
RNA was extracted from frozen human control and SCA31 cerebella, and mRNA
expression was examined by PCR with primers designed using public database
(NCBI). [Results] The TK2 mRNA was found as a major transcript that had open
reading frame using upstream exons, whereas TK2-EXT was minor transcripts
using various downstream exons in their 3'prime sequences. We identified three
new TK2-EXT open reading frames. However, there were no obvious splicing
abnormalities in SCA31 patients, and the expression levels of TK2 and TK2-EXT
were not obviously different between controls and SCA31 on semi-quantitative
RT-PCR. [Conclusion] TK2 and TK2-EXT expressions were not apparently
changed in SCA31 cerebella. We previously reported mitochondrial DNA-encoded
protein regulated by TK2 was also retained in SCA31. These results suggest
SCA3I pathogenesis is not directly related to TK2 function.
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Astroglial Connexin 43 Is A Novel Therapeutic
Target for Chronic Multiple Sclerosis Model

(OEzgi Ozdemir', Ryo Yamasaki', Satoshl Nagata', leoo Yamaguchi',
Yuko Nakamuta Katsuhlsa Masaki', Jun-ichi Kira®
"Kyushu University, Japan, ? International University of Health and Welfare

Objectives: Connexin (Cx) 43 gap junction channel proteins are overexpressed
in chronic plaques of multiple sclerosis (MS) and its animal model,
experimental autoimmune encephalitis (EAE), at chronic phase, reflecting
astrogliosis. We aimed to elucidate the role of overexpressed Cx43 in MS
by therapeutic administration of a novel Cx43 blocker, INI-0602, in chronic
EAE. Methods: EAE was induced by immunizing myelin oligodendrocyte
glycoprotein peptides;s; in 35 C57BL6 mice. Following the peak of acute EAE,
INI-0602 (40mg/kg) or saline was intraperitoneally administered every other
day from Day postimmunization (dpi) 17 to dpi 50. Results: The clinical signs
of EAE were significantly attenuated at chronic phase and demyelinated
areas were reduced in INI-0602-treated mice compared with saline-treated
mice. Infiltration of CD3" T cells, Ibal® microglia, F4/80" macrophages and
C3"GFAP" Al astroglia was significantly less in the lumbar spinal cord lesions
in INI-0602-treated mice than saline-treated mice. Flow cytometry analyses
of CD4" T cells isolated from the central nervous system tissues revealed
significant decrease in Th17 and Th17/Thl cells at dpi 24 and Thl cells at dpi
50. Furthermore, Cx43"GFAP" astroglia areas were significantly decreased in
INI-0602 treated mice compared with saline-treated mice. Conclusion: These
results suggest that the overexpressed astroglial Cx43 in chronic EAE and
MS lesions exacerbate neuroinflammation. Thus, astroglial Cx43 is a novel
promising therapeutic target for chronic progressive MS, in which no highly
efficient drugs are available.

0-03-3 Iguratimod improves a secondary progressive multiple
sclerosis model by therapeutic administration

OSatoshi Nagata', Ryo Yamasaki', Yuko Nakamuta', Ezg1 Ozdemir',
H1r00 Yamaguchi', Katsuhisa Masak1 Jun-ichi Krra
' Department of Neurology, Neurological Institute, Graduate School of
Medical Sciences, Kyushu University, Japan, “ Translational Neuroscience
Center, Graduate School of Medicine, and School of Pharmacy at Fukuoka,
International University of Health and Welfare, * Department of Neurology,
Brain and Nerve Center, Fukuoka Central Hospital

Objectives: Experimental autoimmune encephalomyelitis (EAE), an animal model of
multiple sclerosis (MS), usually shows a chronic stable course after acute phase. We
reported a novel model of secondary progressive MS (SPMS) induced by immunization
with myelin oligodendrocyte glycoprotein peptide 35-55 (MOGys;) in oligodendroglia-
specific Cx47 inducible conditional knockout (C¥47 icKO) mice, which showed a
relapsing progressive course at the chronic phase (Zhao et al, PNAS, 2020). As we
also reported efficacy of iguratimod (IGU), an anti-rheumatic drug, on acute EAE,
we aimed to evaluate effects of IGU on this SPMS model. Methods: Cx47 icKO (Plp-
CreERT; Cx47f1/f1) mice were immunized with MOGsss; to induce EAE. Following
the peak of acute EAE, IGU (50 mg/kg, twice a day) or methylcellulose (control) was
orally administered from 17 days postimmunization (dpi) to 50 dpi. Results: Clinical
signs of EAE and demyelinated areas were decreased in IGU-treated mice than control
mice at the chronic phase (p<0.0001 and p=0.011, respectively). Areas of CD3" T cells,
F4/80" macrophages, NOS2'Tbal" microglia, and C3'GFAP" astroglia in the lumbar
spinal cord lesions were significantly less in IGU-treated mice than methylcellulose-
treated mice (p<0.05 for all). Furthermore, microglia circularity was also decreased in
IGU-treated mice than methylcellulose-treated mice (p=0.01). Conclusions: Therapeutic
administration of IGU is clinically and pathologically effective for the newly established
SPMS model. IGU could be a novel therapeutic candidate for SPMS.

0-03-5 The increased expression of C5a receptor on
peripheral blood B cells in NMOSD

ORyusei Nishigori'”, Mio Hamatani*, Shinji Ashida’, Masaki Takata"?,
Chihiro Fujii’, Kazuyukl Kawamura Hirofumi Ochi’,
Ryosuke Takahashi', Hideki Ueno®, Takayukl Kondou
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Minami Kyoto Hospital, * Department of Neurology, Graduate School of
Medicine, Ehime University

[ObjectivelAnti-aquaporine-4 antibody is a causative antibody of more than 70% patients with
neuromyelitis optica spectrum disorders (NMOSD). High therapeutic efficacy of eculizumab also
confirmed the key role of complement cascades in NMOSD. Eculizumab inhibits cleavage reaction from
C5 to Cha and C5b. Mechanisms of eculizumab are recognized to include prevention of membrane attack
complex formation, C5b-9. In contrast, roles of C5a remains elusive despite observation on increased Coa
in NMOSD-cerebrospinal-fluid. This study aims to reinforce importance of C5a in NMOSD by analyzing
surface expression of its receptors, C5aR1 and C5aR2. [Methods|Peripheral blood mononuclear cells
were isolated from 12 cases of seropositive NMOSD and 10 healthy subjects (HS). C5aR expression
was analyzed by flow cytometry. [Results] The frequency of C5aR1 and C5aR2 expression (%C5aR1
and %C5aR2) was significantly upregulated in NMOSD compared with HC within B cells (remarkable
examples: mean %C5aR1, 136% vs 4.8% and mean %C5aR2, 305% vs 20.7% within CD27'TgD” memory-B
cells, %C5aR1, 128% vs 35%, %ChaR2, 28.7% vs 181% within CD271gD  DN-B). Higher %C5aR1 and
%C5aR2 on memory-B and DN-B cells was observed during exacerbation without significance. Increased
9%C5aR2 on CD4" and CD8™ T cells was found in NMOSD compared with HC (mean, 16.7% vs 11.9%;
mean, 25.6% vs 175%,) but not %C5aR1. [Conclusions|Increased expression of C5aR on B cells and C5R2
on T cells in NMOSD suggests crucial roles of C5s in immuno-pathology of NMOSD.
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Blood-brain barrier-breakdown in myelin oligodendrocyte
glycoprotein antibody associated disorders

OFumitaka Shlmlzu Ryo Ogawa’, Toshiyuki Takahash1

Yukio Takeshita', Tatsuro Misu®, Yasuteru Sano', TOShlhlkO Maeda',
Ich1r0 Nakashlma Kazuo Fquhara Takashi Kanda

! Department of Neurology and Chmcal Neuroscience, Yamaguchi University
Graduate School of Medicine, Japan, ~ Department of Neurology, Tohoku
University Graduate School of Medicine, * Department of Neurology, Tohoku
Medical and Pharmaceutical University, Sendai, Japan, ' Department of
Multiple Sclerosis Therapeutics, Fukushima Medical University

Background: We previously reported the association between blood-brain barrier (BBB)
dysfunction and glucose-regulated protein 78 (GRP78) antibodies in neuromyelitis optica
(NMO). 1t is unclear whether BBB disruption is associated with pathomechanism of myelin
oligodendrocyte glycoprotein antibodies (MOG-Abs) associated disorders. Objective: To clarify
the effect of IgG from MOG-Abs associated disorders patients on the BBB-endothelial cell and
the positivity of GRP78 antibodies in MOG-Abs associated disorders. Methods: We purified IgG
from sera with MOG-Abs associated disorder patients [15 sera in acute phase (acute MOG),
14 sera in stable stage (stable MOG)]. IgGs from 9 healthy and 27 disease controls were used
as controls. IgG was exposed to the human brain microvascular endothelial cells (TY10) and
the amount of nuclear NF-« B p65 positive cells was analyzed using a high-content imaging
system and the quantitative mRNA change using RNA-seq were analyzed. Presence of GRP78
antibodies from patient IgGs was detected by western blots. Results: IgG in acute MOG group
significantly induced the nuclear translocation of NF-« B compared to those from stable MOG
group and healthy/disease control group. RNA-seq and pathway analysis revealed that NF-x
B signaling and oxidative stress play key roles. The rate of GRP78 antibody positivity in acute
MOG groups (10/15, 66%) was significantly higher than that in the disease control groups
(3/27, 11%) or the healthy control groups (0/9, 0%). Conclusion: GRP78 antibodies may be
associated with BBB dysfunction in MOG-Abs associated disorders.

0-03-4 CSF antibody titers are associated with the prevalence
of brain lesion and inflammation in MOGAD

OYuki Matsumoto', Kimihiko Kaneko®, Tatsuro Misu',
Chihiro Namatame', Yoshiki Takai', Shuhei Nishiyama',
Hiroshi Kuroda', Toshiyuki Takahashi®, Kazuo Fujihara®®,
Masashi Aoki'
! Tohoku University Graduate School of Medicine, Department of Neurology,
Sendai, Japan, “ Japanese Red Cross Ishlnomakl Hospital, Department of
Neurology, Ishinomaki, Miyagi, Japan, * National Hospital Organization
Yonezawa Hospital, Department of Neurology, Yonezawa, Yamagata,
Japan, Fukushlma Medical University, Department of Multiple Sclerosis
Therapeutics, > Southern Tohoku Research Institute for Neuroscience,
Multiple Sclerosis & Neuromyelitis Optica Center, Fukushima, Japan.

OBJECTIVE: Myelin oligodendrocyte glycoprotein antibody-associated diseases (MOGAD) have been found
to be positive for CNS demyelinating disease such as acute disseminated encephalomyelitis (ADEM) and
cortical encephalitis (CE). The relationship between the serum and CSF titers of MOG-IgG and the clinical
phenotype of MOGAD is not fully understood. METHODS: We enrolled 133 patients with MOGAD with
both serum and CSF samples and untreated before each sample was collected. We divided the patients into
three groups according to serum and CSF MOG-IgG titers: low-titer, middle-titer and high-titer groups, and
examined the relationship between elevated MOG-IgG titers and clinical phenotypes. Multivariate analysis
was also performed to evaluate the relationship between the frequency of brain lesions and MOG-IgG titers.
RESULTS: The patients with higher antibody titer in CSF were more likely to develop ADEM and CE and
show the elevation of cell counts and myelin basic protein (MBP) in CSF. Multivariate analysis to clarify
the factors associated with brain lesions revealed that young age (OR: 097 per l-year increase of age, 95%CI
[095-1.00], P=0.025) and high MOG-IgG titers in CSF (OR5.36, 95%CI [2.08-1380], P=0.00052) were independent
risk factors for brain lesions. These all features were not confirmed by serum antibody titers. CONCLUSION:
CSF antibody titers are associated with a higher frequency of brain lesions and higher MBP levels suggests
that high antibody titers may cause a more active antigen-antibody response and result in tissue damage.

0-03-6 Serum GFAP, but not S100B or neurofilament
light chain, predicts future relapses in NMOSD

OMitsuru Watanabe', David Leppert’, Noriko Isobe',
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Policlinic, MS Center and Research Center for Clinical Neuroimmunology
and Neurosmence Basel (RC2NB), University Hospital Basel, University
of Basel, Laboratory Medicine, University Hospital Basel, University
of Basel, " Department of Neurology, Brain and Nerve Center, Fuk_uoka
Central Hospital, International University of Health and Welfare, > School
of Pharmacy at Fukuoka, International University of Health and Welfare,
® Translational Neuroscience Center, Graduate School of Medicine, and School
of Pharmacy at Fukuoka, International University of Health and Welfare

Objective: To test the prognostic potential of serum levels of glial fibrillary acidic protein (SGFAP), SI00B (sS100B) and
neurofilament light chain (SNfL) during remission phase of anti-aquaporin4-IgG positive NMOSD as biomarkers for future
relapses. Methods: Median values of sGFAP, sS100B and sNIL were calculated from 47 serum samples from 18 NMOSD
patients in remission (>180 days after last relapse) and defined cut-off levels for 'high' and 'low' SGFAP (1416 pg/mL), sS100B
(86 pg/mL), and sNL (339 pg/mL), respectively. Patients were followed for up to 10 years. The Kaplan-Meier analyses
and Cox-hazard model (univariable and multivariable: adjusted for age, sex, time from recent relapse and treatment) were
used to compare the time to and hazard risk of the next relapse between high" and low' groups for three markers. Results:
Twenty-five first post-relapse/remission phase samples from 18 patients were used for analyses. Patients with high' sGFAP
experienced future relapses earlier than those with 'low' (median time to next relapse: 922 vs 3710 days, p = 0.0047) and
had higher risk of future relapses (unadjusted hazard ratio: 56 9% confidence interval 152101, p = 00102; adjusted hazard
ratio: 94 [1947.0], p = 00061). The incidence of future relapses tended to be higher in patients with high' vs those with low'
SGFAP (80 vs 40%, p = 0.087). In contrast, high sS100B and sNIL levels were unable to identify patients at increased risk for
relapses. Conclusions: In NMOSD in remission, high sGFAP is a prognostic biomarker for the risk for future relapses.
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ATP induces neuropathic pain in neuromyelitis optica
spectrum disorder through microglial activation
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Kazuya Yamashita', Hisashi Murata', Shohei Beppu', Toru Koda', )
Satoru Tada', Naoyuki Shiraishi', Yasuko Sugiyama', Katsuichi Miyamoto®,
Susumu Kusunoki’, Atsushi Kumanogoh®, Tatsusada Okuno', Hideki Mochizuki'
" Department of Neurology, Osaka University Graduate School of Medicine,
Japan, > Department of Neurology, Kindai University Faculty of Medicine,
Japan, * Department of Respiratory Medicine, Allergy and Rheumatic
Diseases, Osaka University Graduate School of Medicine, Japan

Objective: Intractable neuropathic pain is a common symptom of neuromyelitis optica
spectrum disorder (NMOSD). However, the underlying mechanism of NMOSD pain
remains unknown. The aim of this study was to investigate pathogenic mechanism of
NMOSD pain through establishment of its animal model. Methods: We established an
NMOSD pain model by injecting anti-AQP4 recombinant autoantibodies (rAQP4 IgG)
derived from NMOSD patient plasmablasts or control human IgG into rat spinal cords
(N=8/each group). We performed transcriptome analysis of spinal cords of NMOSD and
control rats (N=3/each group). Pharmacological inhibition elucidated the core mechanism
of allodynia in the model (N=6/each group). Results: Development of mechanical allodynia
was confirmed in the NMOSD pain model. rAQP4 IgG mediated extracellular ATP release
in vitro, and pharmacological inhibition of ATP receptor reversed mechanical allodynia
in the NMOSD pain model. Furthermore, transcriptome analysis revealed microglial
activation and elevated levels of IL1B in NMOSD spinal cord. Inhibition of microglial
activation and neutralization of IL-1 § also attenuated neuropathic pain in the NMOSD rat
model. In human patients, CSF ATP concentration was significantly higher in both acute
and remission phases of NMOSD than in multiple sclerosis or other neurological disorders.
Conclusions: A novel NMOSD pain model was established. ATP, microglial activation, and
IL-1 B secretion plays a key role in the pathogenesis of NMOSD neuropathic pain.

0-05-3 Effects of sera in NMO, MOG, and MS on IgG
translocation to central nervous system

OMiwako Fujisawa, Yukio Takeshita, Susumu Fujikawa,
Kinya Matsuo, Fumitaka Shimizu, Yasuteru Sano, Michiaki Koga,
Takashi Kanda
Department of Neurology and Clinical Neuroscience, Yamaguchi University
Graduate School of Medicine, Japan

[Background] Autoimmune neurological diseases are characterized by autoantibodies
to target molecules in central nervous system. It remains uncertain how antibodies
access intrathecal antigen across blood-brain barrier (BBB) because of lack of
the adequate in vitro BBB models to evaluate the microvolume IgG translocation.
[Aim] Our aims are to construct the new measurement of microvolume IgG in vitro
BBB model, and to evaluate the effects of sera in each patient on IgG translocation
through endothelial cells. [Methods] We prepared the individual sera at onset
(Neuromyelitis optica (NMO); N=6, MOG antibody-related disease (MOG);
N=3, Multiple sclerosis (MS); N=11), and healthy control (N=3). Conditionally
immortalized human brain microvascular endothelial cells ((BMECs) were cultured
in the inserts. After exposing each serum and human IgGs labeled with IRDye®
800CW protein to hBMECs, translocated IgG to lower chamber was detected by the
Odyssey® Infrared Imaging System. Transepithelial electrical resistance (TEER)
of the exposed inserts was also measured. [Results] Using the pooled serum of each
disease, there was correlation between IgG translocation and TEER. However, the
sera of some patients (NMO: 2, MOG: 1, MS: 2) significantly increased translocated
IgG although TEER was not significantly decreased. [Conclusion] We developed the
new evaluation method of microvolume IgG translocation iz vitro BBB model. Our
results indicated that there were some systems of IgG translocation without the
dysfunction of BBB, that may trigger the onset of autoimmune neurological diseases.
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0-05-2 IL-6 blockade inhibited the NMO-lgG-induced BBB

dysfunction, leading to prevention of onset of NMOSD
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Takashl Kanda'
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Pharmaceutical Co., Ltd, * Third Rock Ventures

Background Neuromyelitis optica spectrum disorder (NMOSD) is autoimmune
astrocytopathy caused by antibodies against the aquaporin 4 (AQP4). Breakdown of
blood-brain barrier (BBB) allowing ingress of AQP4 antibodies into the CNS plays a key
role in NMOSD. We reported GRP78 and AQP4 antibodies were important factors for
BBB breakdown via IL-6 induction in astrocytes. Though IL-6 blockade like satralizumab
(SA) showed beneficial effects, the pathophysiology and the therapeutic mechanisms at
BBB are not fully understood because of lack of adequate experimental models. Aim We
reveal the pathophysiology of NMOSD and the effects of IL-6 blockade at the BBB with i
vitro and in vivo studies. Method We constructed the BBB models for evaluating barrier
function, leukocyte migration and intracerebral transferability (IT) of NMO-IgG and SA
utilizing the newly triple-cultured system of conditionally immortalized human BBB cell
lines. We also assessed the effects of IL-6 receptor antibody on BBB disruption in EAE
mice in which IL-6 in CNS increased. Result I vitro studies, NMO-IgG increased IT of SA
and NMO-IgG, and SA suppressed the NMO-IgG-induced migration of T cells and barrier
dysfunction./n vivo studies,IL-6 blockade suppressed the migration of T cells into CNS,
inhibited the increased BBB permeability, and prevented the onset of myelitis. Conclusion
These results suggest 1)NMO-IgG increased the IT of NMO-IgG and induced IL-6 from
astrocytes causing more BBB dysfunction 2)SA, which can pass through the BBB in
NMO-IgG, suppresses the BBB dysfunction,leading to prevention of onset of NMOSD.

0-05-4 Intracerebral transferability of satralizumab in NMO
using a new multi-cultured in vitro BBB model

OKinya Matsuo', Yuklo Takeshita', Susumu Hujikawa',
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Yasuteru Sano', Michiaki Koga', Takashi Kanda'
! Department of Neurology and Chmcal Neuroscience, Yamaguchi University
Graduate School of Medicine, Japan, *Product Research Department, Chugai
Pharmaceutical Co., Ltd

[Objectivel Neuromyelitis optica (NMO) is an autoimmune astrocytopathy caused by
antibodies against the aquaporin-4. On the CNS side, NMO-IgG induces secretion of
IL-6 from astrocytes causing dysfunction of blood-brain barrier (BBB). Satralizumab
strongly prevents recurrence of NMO by inhibition of IL-6, but the action
mechanisms of satralizumab at the BBB are unclear because of lack of in vitro
BBB models to evaluate the intracerebral transferability (IT) of satralizumab and
IgGs. Our aims are to construct the BBB models to measure the IT of satralizumab
and IgGs, and to evaluate IT of satralizumab and NMO-IgGs.[Methods] We used
novel triple co-culture functional BBB models. Firstly, after addition of labeled
satralizumab or control-IgGs to endothelial side, the translocated satralizumab or
control-IgGs were detected by Odyssey Infrared-Imaging System. Secondly, after
exposing NMO-IgG or control-IgG to the endothelial side, the translocated I1gGs
were measured by ELISA. Finally, after exposing "satralizumab plus NMO-IgG" or
"satralizumab plus control-IgG" to the endothelial side, the accumulated satralizumab
was measured by ELISA.[Results] The IT of satralizumab was almost three times
that of control-IgG. The IT of NMO-IgG was almost 1.5 times. The satralizumab
accumulation for "NMO-IgG plus satralizumab" was almost three times that for
"control-IgG plus satralizumab"[Conclusions] We succeed in constructing detection
methods for Satralizumab and IgGs through iz vitro BBB models. IT of satralizumab
is higher than control IgGs and was accelerated by presence of NMO-IgG.

0-05-6 Neuroprotective Crosstalk between Neurotrophic and
Innate Immune Receptors induced by an Analgesic

OTatsuro Mutoh', Yu Fukuda"*

'Dept. of Neurology and Neuroscience, Fujita Health University Hospital,
Japan, *Nippon Zoki Pharmaceutical Co., Ltd.

Objective: Innate immune receptors regulate inflammation and regeneration
processes of damaged tissue. Recently, an extract from inflamed rabbit skin
inoculated with vaccinia virus (NTP) was shown to protect mouse brain under
ischemic condition. We report herein the neuroprotective action of NTP by
focusing on molecular interaction of neurotrophic and innate immune systems.
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[Objective] TTR E61K amyloid neuropathy is characterized by late-onset FAP, and no
amyloid deposits in thesural nerves. E61K TTR has similar amyloidogenicity to wild TTR
and no inhibitory effect on neurite outgrowth from primary DRG neurons. TUNEL positive
cells are observed in the sural nerve. In this study, E61K TTR fibrils were morphologically

Methods: Rat pheochromocytoma PC12 cells overexpressing Trk (PCtrk
cells) were differentiated with nerve growth factor (NGF) for 1 day and were
then deprived of NGF from culture medium. These cells were analyzed for
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examined in vitro and apoptotic cells were identified in the nerve by electron microscope.
[Methodsl 1) Wild, E61K and V30M recombinant TTRs are incubated under acidic condition
(pH4.4) at 37°C for 72 hours. Samples are centrifuged, and the pellets are embedded in
epon. Ultrathin sections are explored using an electron microscope. 2) Endoneurial cells are
examined in the sural nerve of the patient (n = 1) using an electron microscopy. Apoptotic
cells are morphologically identified. [Results] The pellets in V30M TTR samples were larger
than WT ones, and limited pellets were seen in E61K samples. Electron microscopy revealed
V30M TTR fibrils in several area of the sections and WT TTR fibrils in a few areas of the
sections. E61K TTR fibrils were rarely seen. Fibrils width was in 5 nm in all TTR samples.
Amyloid fibrils were not seen in the nerve. Apoptotic nuclear condensation was observed in
non-myelinating Schwann cells of the nerve. [Conclusions] Electron microscopic examination
revealed scarce E61K TTR fibrils in vitro, and apoptosis of Schwann cells in the nerve.
As DRG has no blood-brain barrier, TTR deposits in DRG may cause TTR E61K amyloid
neuropathy. Schwann cell apoptosis may contribute to the neurodegeneration.

neurite length by morphological examination and for subcellular distribution
of signaling molecules by sucrose density gradient fractionation. Results: NTP
prevented the neurite retraction in PCtrk cells by NGF deprivation. This
effect was accompanied by interaction of Fyn kinase with high-affinity NGF
receptor Trk. NTP-treated cells produced unidentified membrane fractions
with a high-buoyant density containing Trk, GM1 ganglioside, flotillin-1 and
Fyn. Additionally, these membrane fractions also contained Toll-like receptor
4 (TLR4). Inhibition of TLR4 function by TAK-242 prevented the formation
of these membrane fractions and suppressed neuroprotective action by NTP.
Discussion: These observations indicate that NTP exhibits neuroprotection
through the formation of a membranous platform for a crosstalk between
neurotrophic and innate immune receptors. Neuroprotective mechanisms
through the interaction with innate immune systems may provide novel targets
for neuroprotective therapy.
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Characteristics of interareal cortical networks
created with late cortico-cortical evoked potential

0-08-1

OMasaya Togo', Riki Matsumoto', Takuro Nakae?,
Katsuya Kobayashl Kiyohide Usami®, Akihiro Shimotake®,
Takayuki Kikuchi’, Masao Matsuhash1 s T akeharu Kunleda s
Susumu Miyamoto®, Ryosuke Takahashi®, Akio Ikeda'

! Division of Neurology, Kobe University Graduate School of Medlclne
Japan, “Department of Neurosurgery, Shiga General Hospital, Department
of Neurology, Kyoto University Graduate School of Medicine, ' Department
of Epilepsy, Movement disorder and physiology, Kyoto University Graduate
School of Medicine, ° Department of Neurosurgery, Kyoto University
Graduate School of Medicine, ® Department of Neurosurgery, Kyoto
University Graduate School of Medicine

[Objective] An interareal cortical network is essential for brain functions or pathophysiology of neurological
diseases such as epilepsy. Cortico-cortical evoked potential is a method for evaluating the effective
connectivity and consists of early (N1) responses and late (N2) responses. Although the network of late
responses has been reported to resemble the network of functional connectivity, the association between late
responses and brain functions is yet to be clarified. We created intercortical networks with late responses
and investigated the association with brain functions. [Methods] Subjects were eight patients with intractable
focal epilepsy who underwent subdural grid implantation for presurgical evaluation. Single-pulse electrical
stimuli (1 Hz, 6-12 mA) were delivered to all neighboring pairs of electrodes (636 electrodes). We extracted
the N2 responses with a z-score > 6 and peak latency > 50ms. We created the networks with N2 responses
and analyzed the normalized inbound/outbound in each electrode with cortical functions identified by high-
frequency electrical stimulation. [Results] In the network of N2 responses, negative motor areas and language
areas showed significantly higher outbound and inbound responses, respectively, than other functional or non-
functional areas. [Conclusion] The network of N2 responses characterized the higher-order cortical functions.
These findings suggested that N2 responses have a physiological role for higher-order cortical functions and
may help us infer brain functions with less invasive methods in functional neurosurgery.

0-08-3 Living or non-living at the early-stage in mesoscale
network dynamics during visual recognition

OKiyohide Usami', R1k1 Matsumoto®, Anna Korzemewska
Akihiro Shlmotake Masao Matsuhashl : Takuro Nakae’,
Takayuki Kikuchi®, Kazumichi Yoshlda Takeharu Kunieda’,
Ryosuke Takahash1 Nathan Crone’, Ak10 Ikeda'

! Department of Epilepsy, Movement Disorders and Physiology, Kyoto
University Graduate School of Medicine, Japan, “ Division of Neurology, Kobe
University Graduate School of Medlcme, Department of Neurology, Johns
Hopkins University School of Medicine, * Department of Neurology, Kyoto
University Graduate School of Medicine, ® Department of Neurosurgery,
Shiga General Hospital, ° Department of Neurosurgery, Kyoto University
Graduate School of Medicine, * Department of Neurosurgery, Ehime
University Graduate School of Medicine

<Objective> The network dynamics in human brain evoked by visual stimuli composed of living and non-living
objects remain unrevealed. Here we report how information differently propagates in the brain according to
the visual category. <Methods> In 12 intractable focal epilepsy patients who underwent chronic subdural grid
implantation (1,142 electrodes in total) for invasive presurgical evaluation, we recorded electrical signals during
performing picture naming task. Then we computed causal interaction by event-related causality (ERC) analysis
between the nodes that showed large neuronal activities indexed by high-gamma activities (80150 Hz), comparing
the difference of the propagation pattern. <Results> In the whole brain, we observed that significantly large
propagation occurred within the ventral temporo-occipital (VTO) area at the early stage of living recognition (230-270
ms, p < 005, permutation test). The interplay within the nodes was more predominant in VTO than in the lateral
occipital area (LO) (240-290 ms, p < 0.05). ERC results were not fully expected from the strength of high-gamma
activities. The difference of age of acquisition, visual complexity did not affect propagation pattern although high
familiarity with pictures increased propagation in VT0. <Conclusion> Visual living and non-living stimuli construct
distinct network dynamics in human brain, Interdependency between the nodes is predominant for livings in VTO,
which may explain fragility for naming living objects seen in neurological diseases that affect the temporal lobe.

0-08-5 Utility of the Clustering Index method for diagnosing
neuromuscular disorders as compared with EMG

(OTakamichi Kanbayashi', Go Ogawa', Haruo Uesugi’, Erik Stilberg’,
Masahiro Sonoo
lDepartment of Neurology, Teikyo University School of Medicine, Japan,
*Department of Medical Service, Aizen Hospital, * Department of Clinical
Neurophysiology, Uppsala University

Objective: Concentric needle electromyography (CNEMG) is widely used for the
evaluation of neuromuscular disorders, although pain is its definite drawback.
Replacement of even part of the role of CNEMG by surface EMG (SEMG)
would be preferable. We previously devised the Clustering Index method (CI
method), a new quantitative analysis for SEMG. However, the diagnostic yield
of the CI method in comparison with CNEMG is not known. The aim of this
study is to compare the sensitivity of the CI method with motor unit potential
(MUP) parameters in CNEMG for diagnosing neurogenic or myogenic disorders.
Methods: We retrospectively enrolled subjects for whom both SEMG and
CNEMG were performed in the same tibialis anterior muscle. Control data were
constructed from 65 normal subjects for the CI method and 31 normal subjects
for CNEMG. In CNEMG, 7 MUP parameters were evaluated, including Size
Index (SI) and revised Size Indices for neurogenic (rSIn) and myogenic (rSIm)
disorders. Cutoff values were defined by +2.5 SD of the mean parameter values
for a control subject. Results: Enrolled were 21 patients with neurogenic and
20 patients with myogenic disorders. The sensitivities of the CI method for the
neurogenic and myogenic groups were 86% and 60%, respectively. Among MUP
parameters, the highest sensitivity was achieved by area, SI, and rSIn (90%) for
the neurogenic group, and by rSIm (55%) for the myogenic group. Conclusions:
Diagnostic yield of the CI method was comparable to MUP analyses in CNEMG.
The CI method using SEMG is promising as a non-invasive diagnostic measure.

0-08-2 Deep learning approach to infer conduction
velocity distribution in demyelinating neuropathies

OHiroyuki Nodera"?, Makoto Matsui'
Department of Neurology, Kanazawa Medical University, Japan,
*Department of Neurology, Tenri Hospital

[Objectivel Abnormal temporal dispersion in nerve conduction study (NCS)
occurs in uneven conduction velocity (CV) slowing of respective motor axons.
Although clinically informative, inference on CV distributions from NCS
waveforms has not been utilized. [Methods] For a simulated median nerve, 200
axons with identical shapes of a sample single motor unit potential (sMUP)
and a reported CV distribution were superimposed, with conduction delay
according to CV to organize compound motor action potential (CMAP). The
degrees of CV slowing were randomly set in six sets of severities with and
without conduction block to create 12,000 pairs of CV distributions and CMAPs,
which were divided into training and test data. Various recurrent networks
(Recurrent neural network (RNN), Long short-term memory (LSTM),
Gated recurrent unit (GRU)) and different number of layers were used for
training to achieve highest validation accuracy. [Results] After 1000 epochs,
the accuracy was better in the order of GRU, LSTM, and RNN. Bidirectional
networks showed better accuracies, as well as multi-layer networks. Using the
best network (3-layer, bidirectional GRU) after 10,000 epochs, the validation
accuracy reached 0.9779. Applying the trained network to test data adequately
reproduced CV distributions. [Conclusions] Deep learning approach using
recurrent neural networks successfully infer CV distributions from CMAP
waveforms. Understanding CV distributions in demyelinating neuropathies
from CMAPs would aid differential diagnosis and understanding of clinical
progression in daily practice.

0-08-4 Anatomo-functional correlation of language areas:
principal component analysis of mapping findings

OMayumi Otani', Riki Matsumoto®, Akihiro Shimotake', M1tsuh1r0 Sakamoto',
Takuro Nakae', Masao Matsuhasm Takayuki Klkuchl s
Kazumichi Yoshlda Takeharu Kumeda Matthew A Lambon Ralph’,
Susumu Miyamoto', Ryosuke Takahashi', Akio Ikeda’

! Department of Neurology, Graduate school of Medicine, Kyoto University,
Japan, Department of Neurology, Graduate school of Medicine, Kobe
University, ® Kyoto University Graduate School of Medicine, Department
of Epilepsy, Movement disorder and physiology, * Department of
Neurosurgery, Graduate school of Medicine, Kyoto University, ” Department
of Neurosurgery, Ehime University Graduate School of Medicine, * MRC
Cognition and Brain Sciences Unit, University of Cambridge

Objectives: To clarify anatomo-functional correlation of language areas defined by electrical cortical stimulation
(ECS) mapping by means of principle component analysis (PCA) of language tasks. Methods: 12 patients of
intractable temporal lobe epilepsy who underwent clinical ECS mapping with subdural electrode placement in
the language-dominant hemisphere. 313 electrodes (3-48/patient) were defined as language by ECS mapping
using 6 language tasks. Principal components (PCs) were extracted by PCA, and visualized in MNI space. 10
regions of interest (ROI) were set, and analysis of variance (ANOVA) was performed for 3 language areas
(anterior, posterior, basal temporal language area (BTLA)). Results: 3 major PCs were delineated (PCI, 2, and 3
presumably reflecting reading, receptive semantic processing, and expressive semantic processing, respectively).
Anatomically PC1 was prominent at posterior basal temporal (BT) area and pars opercularis, PC2 at posterior
superior temporal gyrus (STG) and anterior BT area, and PC3 at supramarginal gyrus (SMG), posterior middle
temporal gyrus (MTG) and whole BT area. ANOVA showed significant interaction for PCs and ROIs. Post hoc
analyses revealed functional differentiation in posterior language area (low PCI at posterior STG, high PC3 at
posterior MTG and SMG) and BTLA (high PC1 and low PC2 at posterior BT area). Conclusion: PCA revealed
3 independent language functions and indicated functional difference even within posterior language area and
BTLA. Clinically efficient language mapping is expected by task selection considering PCs and regions.

0-08-6 STN-DBS modulate urinary afferent signal by
changing the activity of mPFC in PD model rat

OTatsuya Yamamoto', Ryuji Sakakibara’, Tomoyuki Uchiyama',
Satoshi Kuwabara
! Department of Rehabilitation Sciences, Chiba Prefectural University
of Health Sciences, Japan, ? Department of Neurology, Chiba University
Graduate School of Medicine, Chiba, Japan, *Neurology Division, Department
of Internal Medicine, Sakura Medical Center, Toho University, Sakura,
Japan., ' Department of Neurology, International University of Health and
Welfare, Shioya, Japan

Objective Several studies suggested that subthalamic nucleus deep brain stimulation (STN-
DBS) may improve urinary dysfunction in Parkinson' disease (PD) patients. Although, it is
well known that medial prefrontal cortex (mPFC) regulates micturition reflex based on urinary
afferent information conveyed by periaqueductal grey (PAG), the relationships between mPFC
and PAG network are not well understood. We aimed to clarify how STN-DBS modulate the
activity of mPFC induced by PAG stimulation in PD model rat. Methods Experiments were
performed under urethane anesthesia in 6-hydroxydopamine lesioned PD rats (n=6). A single-
lumen catheter was trans-urethrally inserted into the bladder to measure bladder pressure.
Stimulation electrodes were inserted into left STN and PAG. Recording electrode was inserted
into mPFC. Extracellular local field potential (LFP) recordings of mPFC were performed.
Results PAG stimulation significantly decreased and STN+PAG stimulation significantly
increased bladder inter-contraction interval. Although PAG stimulation significantly decreased
the power of mPFC alpha frequency (8-15Hz) from 7.80+0.03 (a.u.) to 756=0.03 (a.u.)
during storage phase and 823%0.03 (a.u.) to 7.97+003 (au) during voiding phase, adding
STN stimulation significantly increased mPFC alpha power from 756003 (a.u.) to 7.85%
003 (au) during storage phase and 7.97+0.03 (aw.) to 828003 (a.u) during voiding phase.
Conclusions PAG stimulation decreased bladder inter-contraction interval and the alpha power
in mPFC, which was reversed by STN stimulation in PD model rat.
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code strokeZEBhH X ERT (3261; 70%) A% Ao 7. FHlEMAFER L, ElliAscode
stroke% JEW) L 7= BII&22060 (48%), F abMiAsFE L - 768 L 7= 13144 (30%),
PERTASTE W, - 8B L 729 BNZ 1061 (22%) T -7z, FIIBEL6H] (35%), JEHERES0
B (65%) T 7z, Wil ] CIATRERTE ¥ A3 i T 2 #14 (81% vs. 77%,
p=1.000) (X472 AH%, FWIBETldcode strokeF& By #ASE MM TDH 5 HEDEL o
7= (56% vs. 17%, p=0.008). [#5imi] Code strokeF& B & A3 i 35 £ R2CI 5 3
b7, Bz &7z &) BT 2 BN SRR A P SRS L TH 5.
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0-10-1 AIZAVERHEHLEFEFAET ILOWR

Oupl HEZE'™, By EWP, Sif AR, R sed Wl K
A ST mEkL A
VIGHEE PR > 8 — BRI IGRHEDRE > 8 — BRI

[H 9] 2 5 EmiAL%E (multiple sclerosis/MS) 12 & % flifghia s o> By b A g o
HERE MR, 200, MR PRTEDSERDO NG Y AKFEL TR EEZD
N5, W&o —ifidmagnetic resonance imaging (MRI) 7 & O Wi {§k4E
THIMWHETH % 2%, TOMOERKTHERW IR HEETH S, A% TIX
MRIIZ & 2 A 2 0, OMBEN 2z IR 5 2 & TMSOMHER
WEATPNT 2 L2 HME L. DREISHIOMSESR (TPI4EimaL2, Kk
Wk =25 13, FIREHYI9.34E) 1ZSymbol Digit Modalities Test (SDMT),
California Verbal Learning Test (CVLT2), Brief Visuospatial Memory Test-
Revised (BVMTR) #%fiifi L7z, =2 =5V %k b 7—=2Z T, MRIF—%
&N BB RE AR O S S 3AER T BT B AR, F ok SRR R
ZPWTHETVEER L. 380 L, 2862 ki — %, 1081 % 57—
L LTHw/., =2—5)% v b7—2ENeural Network Console® DA% H
BB, FRMECBOTROMEDO VA Yy b7 — 7 28K L 7. [#
RIR=ZF 4 ¥ LB L THERICW TR O RBABEREM A TR L 72 B H s
1561, expanded disability status scale (EDSS) TH{E L 7z BEA13BITH - /2.
MRIF — & O &% H v 7z FHlE 70 0 IE #5613 Mk e R 0.7, EDSSHIE09T
Hotz. MRIF—ZICSDMTORBEMA S &, FUIE 7V OEM 12250 Bk
W09, EDSSHIELOE % L7, MRIF— #ZCVLT2, BVMTR® ¥t iz
THPMEF N DEMHRIEEE L&A 72 [ERIMRIC X 2 RS I,
SDMTIZ & 2 Rt iE D # e MA 5 2 L TMSTFHTFMEZ U H S L EHT
&7

0-10-3 N—FUVUREN—FVVVERKEEEEDERY
E1$1 & BigFE R DR

Oy 1200 W RS, IR IERY. R bR
Hirp B RDES, Al BnEL R UGE'. e R
VREIERA B AR IRL, PRI KRR M DR e Al
PRI RABIR RN AV X —REE L Y 5 — 8
FV=Zv I I4 T4 74T 4 7 ZIEFAWZERM. D % ARSI
R B EFRNARN I

[HI9] 8 =% >V vl N B EE OFR ) EIZRAPT 5 L ENb b0, EBED
EALRZOENICE T 2RI v, SRFEA I, N=F VX2 T 5ELEOR
ETOEERY MHEWE L, ZOWRK T2 L20THRET 20 [E]2018F 1125
202043 11 & TO M I B & A 2 AN R 905 (BE2980, LHE61BI, 4642 +
129i%) ZHHE L, S8R GHEERIGTSX-BTE=8—, 727575 74) 2wz
BLEEP (220 & BTN OFEIR Y B O FHI & B AL (C-780A. TANITA) %
WHRROWEZIT > 720 ZFD I B =% vy Vb L 3ERRRAIZPI, Zhll
MOFHHR AT 2 LI & 2 MBEBH AN L L, $0RY) MBI L HiWits Lol
SR TR M U7z DR SE)PREI 330 (W Pk 1481, PR 19%0)  NEEES7H0 (B PE1561, & rk42f)
T PREASH FEICES W (7342781 vs 5881 = 1234, p<0.0001) Th o720 FEE ) MEUIPEE
(17271l /95 1) ASNTE (16.8 = 7.21u /RE[E]) & Flk LT RIS A %70 5 72 (p<0.0001) o — 5 s
SRR TPRE (458 +52kg /m”) AINFE (521 £7.2kg /m?) L B L THEICA A
72 (p<0.05) o DU K 15 5L (SMIT) 12 B4 TPBE (84 +08kg /m”) 2*NEE (7.5+09kg /m?) &
L TH I (p<001). &tk THPRE(6.1+0.7kg /m*) ANEE (6.7 £0.8kg /m?) & M
LCHBEA R o7 (p<0.01)o Y M % HWER, & SMIE BHRE (P/NBE) 23
MZEHE LTRG24 o728 2 A, WPk TBERE (p<0.0001) 2507 L 723 5 W T-C
Btz SMI (p=007) dEHLWT-& 7 2 W EMEAVRE S 7z, (W] PREE OEHR Y [l
BOBP I H R RIRROZADE G5 2 WA RE S iz, 28—F Y VRO
Fifadi BB E O ADLIZ B A R OMERC & ) Rz DD 5o

0-10-5 RHOFROEWMATREETH OV TzIbb ¥
I 3 EBID B THEEDRE

OB, B #hi—'s FE S L ko ml
WA OEIE. MR E AR BER. T ER!
NIV RE SR L SN T S Sl R SR i
PEREUANEY F—a Vb UNEY F—Y 3 YR
SRB R NEY F = 3 bR R

[FR]1Z7 a4y 72 b - X379 (CJD) TIIERAMEST LA HEIASH #ELC 7
5L, REBHER N X 2UBEREVPHVOND 2 LD % v, RIIRRE TR
DI HEZAER] D AFAE T B A5, CIDOME FAHERE B § 2 M i3 v, Ao H
M, RWIRR IS RE R CIDOWE TR H OREAEHZW ST L2 T
B Bo DEGIEBIL : 75k RAIBEHE BT TR L 22 MM2J B R IR% 4 CTD
(probable) o 467 1 F THRELIHNL A kit L 72 A3 S MBIRIE L 2 V| 472 1
Mide TR Lo SEBI2 @ 5258 &bke RMBEREREE T L 72 MM2) 2R IR 36 P
CJD (probable). FEAEHSFE CHESMEBIREL 20, HROBNNEL 2o 72720
EE % i L7z RIS © 695k ik, SBHRS & FRANBERE R TR L 72 VI8OLi
{ZVECID. M SMEBHIRTE & 72 U F8hEA2» A CHIEZE 7% L7225, 83» H O T
SRR Z fRbE L T b BFMRIE, SER L b K EORRE T & KIhoZE
M2 RO 125, WMBDOZEMIRD A o 720 SPECTIZ KO MG T % 586 7245,
B2z T W WET REMRAE 24T o ZEFI2. 313, WET WL 135 1E ER IR
Py — ¥ CUHEANO T O PELE & e T SO O FRIRIE 2 2D 7225, k=
ISR % 520 e 72 o 720 [H 8] MM2EZ M ANFEYECID & VISOLE R HECID Tl
W T AR O 3 2 EREBEE DR 72 T 2 W REVEAURME S 7z, $R U 729 Bl o g
TREE BRI X 2 b oL Bbh, N o T EERENHEZR Ty
LU DD %

0-10-2 ALSICHIBRE—I—F YR IO—-TERAWNEU/N
E'UF—v 3 vnastoist

(@] 117]| R SN 114 N 9 N 1111 1 ST 3w N N 11 S /AN
o OBTL Il BREL & RN R SERL BA R
AME L ORI BEAL el g & el Em R
#wn
R PERERSABE IMEINR, PO I ) A 7 — Y 3 VPR,
SWPPER Y RIS - ¥ % 7 ABFSEITE

[H ] i M R R B EAE (ALS) (&, J4EIESEM B O AR T 2 MR 2%
BL. FRRBIOGIEIREA O R 2 5 OFARLIFWE ) NE D) 57— 3 ¥ D4Rk
b &N L L. WIKOFEBEEENO BRI HE 2% < F oMk
A %l U TR ATRIC R 2 K5 720, AR REHES S EN D, B A
BEMFIH KT 2ELSE2 L SbhTwa i, ZA4 3 EEOEORREICTHE
HLERVESHRE—S—T YA b7 a—7, Carbonhand% I\ 720 H"E ) 7 —
¥ a Y OEMEOBE 2T o 720 [ 4B AR L2 ALSEH17HI 0 F fl F12
2388 ®Carbonhand% F\:72 ) "E ) 57— 3 ¥ %47 - 7z, Carbonhand % i il
L7 T & I35 CHMBIEER AT 2 o 22 Ml O T2 BT 238 [ o gl i 2 T
D3R LI RE & 5 BN IS ERI 3 2 STEF S Meds, iR, & 5 lresting
state functional MRI% % i L 7z [#54t]Carbonhand % M L = iz U nEY
F— 3 Y OFIHICB W TSTEFR S AR CH B R 8% & R 72, Ak
TIAFICHT I O 2RO L h o 7z WMOT TR RSTEFM S AT, ik
(REMRAII R ICBIE B d o 72 SBITYNEY F— 3 3 » OFij# Tresting state
functional MRIZ JifT L7z & & A, A MgEM—/ HuG il 7 Fp g ) & 45 ot
1] O B S Er o> b5 v B BRIl — Al Y S B S 7 vl ) Il — Al S
TYUF OBEREN R & OWA 1 L D EAL % B0 720 [Hiaw] 20 1 o CarbonhandlZ 5 1F
HUNEY F— 3 VIZALSIZB W TR B & 0L % A L 7R B ik o
KA KT REYED D %o

0-10-4 YNEUF—Y 3 UEkRICSIFBGuillain-Barré
syndromeE & DERRIVIFE

O—f M. EEERE, filH W, JBonid . BB IRk,
BLH DR
TR e 7 — ¥ 3 Vo b e R

[HHIV ANE Y ERICB T PR TN EETH L5, ShITYANEYNET
DIYNEY DR FHICOWTHE Lz i3d 2w, 40, Rrizune
Y HMIZ AR L 72GBSIH D i 12 oW TR IS BET L 7=, [ ] 54132009
SEAH A 5202043 H F TS ABE L 72GBSBE 4661 THE33BI, ZPE136). “FI4E
Wi1349.1 £20.05&. Y E VY IZ#E5~T7H, PT, OT%1H K405 17 L7z, U e
U OARVEIT DT A B & SR EEIR O B)FIM & MRC sum score’ $ikE & L
THEL, PRICOWTIZBEROHughesD kRt 7 L — FREASKMZ PR
Uf, 3L PHRARE L, DS UBEAREE TOMM, UbiToARHE,
PRB: & P & OB & % 5 0 & SHEE L 7, [RER] 78 REFREIX37HIT, 1%
ARBZIFITH - 72, B THBEIFIME MRC sum scoreld A7 A28 #H L Twiz
(p<0.05). PHA KRBT AN 3B W Toe A DU RRIE, e s, e R s,
I A5 & AT RS S < D, FEIED B ABE E TOMIM R ABE HBAH BICEL,
ABERSEBFIM, AFBEREMRC sum scoreld A iAo 72, BEAEIZHATR 23D
23 B R0 Bk A RIS B VE = 2 — o X F — OJEBI Z KR &, FEEL TH S
AEDLPI BB ABE L7, B CHuk s iE & 2o 72, [REaw] e b
D)), ADLIZAEICHBELTBY UNEYZAERTH o7z, FHREIFETIX
BB L, 3ED2 S U NE ) kb TOMMAHEICH L, lnbiko LT
FIM, MRC sum scored’H Bl o722 &b, ThHOEHAIRY N Hiki
TOBERPH PR T LTHEETE 2R R S hrz, 2P0k TR
B ONREALEET D o 72 BB FHRART, B2 SERHYNEY 2179
CLNHEETH L.

0-10-6 N—FVYURICHTBIEDEE) PILIA LT 14—
RNy IRBZRAWVEYN\EUZSR

OB WY B BME™. JEE B B B
ANl IR WA B W AT R WOEL R b’
SIS
VKRV T B ARRPIRE, PRI K PRAEER AR PR B
SR VN F—a Vi

[H)] $—% > »# (Parkinson disease: PD) 13, REOBEIFIZL Y VT ¥ ARiEE
BU, B - BIORKE L2, BOBR) 7V S A L7 4 — F8y 7B, V%
BIEORIEPL ORI HENZ 74— FNy 2F5 L LT, Kiiz) 705 4 2CHiE
g, BRBIEREBAENCEHPT L2 ARLTHESRRETH S, PDICH L,
COEBRENZINEY F—=Y 3 VEIRIZOWTRHE L7z [k, Aok gk
RPDIF: 8% (W 5%, &¥E3%) & L7zo ABEEBEEO2BIZT ¥ ¥ ARV T2
fFo, 7824 —N—REEEFEH L 7z0 R—A & LTHEL DICHTEDO YN Y 247
Wy ) (AR b LIk (BEF) O4GEMO LS 5P CELEHRY TV A LT 14—
FNy 7 R H W72 NEY 7= 3 Y &8I L T - 72, Baseline, 4381 8l # (2.
10m#47, Functional Reach Test (FRT). MDS-UPDRS Part . Functional Balance
Sccale (FBS). HAG#EMFalls Efficacy Scale - International (FES-I) Z#ll@ L7z, @
Baseline» 543, @484 &8 DALt % W [ CHBMET L7zo [RER] A AR IS
BWT, FRTOAERER A SN (DARE: +6.3cm, BEE: -09cm, p = 0021, @AH:
7.2cm, B#f: +50cm, p = 0021)s %72, MDS-UPDRS Part Iid, @ICOAFH ELUH
AABNTH (AR -1.75, BEE: -4.00, p = 0027) . DIZB W T HEEMINDA Sz (AR
-2.25, Bif: 1.25, p = 0.076) 10m#47, FBS, FESUIOWCTIEHBAAZAON LYo
720 BEEHVIZUNEY 7= 3 YIZBOTH SR G A ERRIRD L0720 [
W] FRTIE. BN T v 2R OEEL LTRSS TE Y . AIileeiEs ) 2
7ETHITALDTH D TR TN IA LT 4 —=F1Ny Z2HBICE 555 ¥
MiE. PDICE 285 ¥ A% b ONTEBIRE O WA R TH 2 WREMEAVRIR S 7z,
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Noe
it

0 &R

3

I

ERPRAFHEE

N—F2V VRDEBNBERI v EY I EIEXS
ZVER. MHREEIRE DREE

Ol BEK' OUFR—R, Bl IESE Bis RKL Rl #is
WS PG, FREER, WA AN
D EICRARBE BRI * = I M SR R 7
CERAKE U

[HW] 7$—=% >y V9% (PD) 2BV T, BbE< vy ¥ Y7 (QSM), flifEx 5=~
i (NMD B & OHFRER L OBREEZHS 22 T2 L2 HNE Lz, [HiE]
20174E5H 20 520194117 12, 3 T MRIC TQSM B & O'NMIZ i3 L 72661 HOPD
xR L L7zo QSMIEMUDICKZE TN 247 B (SN). BURKL (Pul) 2
CRBOIIEE Lce ENMIE, BRI LYY FF A ML (SNAB LD
SNCR) #3K, HHAMIZT ¥ FF A M (LCCR) % Fk4 OB ITHE U Tko,
W s R B RE AR A & O B & MG L7z RS AR] SPHAEHR65.6 £ 955%. T3
R I 9.1 £6.44E, “F¥Hoehn & Yahr stageld. 32+09TdH - 720 SNIZHBIF
%, NMI& QSM® i Tk, SNCRO WM & SNOREALSE (SV) ICHE % R 7z
(r=-0.263, p=0.033) DA TIH 7o LCCRE VN — I — FAFBIRLERA (RBMT)
B EOTMT-AH B 2 20 72 (rs=0.35, -0.27; p=0.009, 0.033)c QSMIZH T
Pul®SVAs37ppmZ Bl & LC2BEC i 2 & SIBAMBIL 722 & 23D % IER)
A%, SV 37ppmAii OEETIZA2B1H8HI, 37ppmbL EOBETIX24FIH 114 & 4 7%
(p=0.021) %720 FRX)BWEAD Y BE &M LHCLCCRICA A E #0 7z (13
+£34 vs. 34+3.3, p=0.024) o [ QSMIB & O'NMITHA % SN 5 DRI IE 3
PTHVLFLLE—DbDOEKMLTWARV, 72, LCCRERBMT, TMT-A
WCHRDH Y —HBORKEERE L OBEAURR SNz, 72, QSMIZELF 5Pul
DSVAS37ppmBL EOBEICKIBUIEAEA L W T L2 5, Pul2skIBSAE O — #5125
LTwabZEdmmEhiz,

O-11-1

0-11-3 IN—F VY URICHI1FS The Mann Assessment of
Swallowing Ability (MASA) OB
OHzk IEH. BN HiE'. i EBE

"B ) SAGBE YAEY 7= VR
2H 93 KARiE UANAEYF—3a v

[12 L®12] The Mann Assessment of Swallowing Ability (MASA) 32z
BRI T 28 - WTREOBI IS, FBHRREGIAET, #didh
X108 TR AT e R i 2 A CTH 2. S TS FLRHFERTBVOSHWNET
HHEEZONDD, S—=F VY VISR L TMASA % vl -l 2 17 - 72
WP v, SR A= F 2 VIO T ROV TMASAZ HIWT%
BB TR Lrze DFEEIRIBH I NE Y 57— a VBECABE LS —=F vy v
WD 6B, VI NOFEBI D MASA % T LHE TR 217> 720 72,0 1E
WL WM U2z BRERIIERHE & eS8 — % 20 VITEIC B WV TMASADME
TLTORHINCH > 7o [BER]—F ¥V VIKOMETREICOWTIIS HHE
B3 B A, MASAZ W T/8—F ¥y VRO FREEREN 2 B 2 % > 2t 3
W MASAIZIA PUEH T3 21 FREEOBWNICH VSN D45, Fiski b
EMOVLLEDRRL Xy b A FTOREDTHETH D, S—F vV VIHEICH
e CTH B EHEE Do T2, MASATI FHIMASA SN2 LiZ/S—F vy
VIEOWEEE Z D LTEETH 5,

O-11-5 [IZEZETBN—FVVIUREE

Ofify =~
TR RE BRI RE

[H9] 78— > v 9 (PD) Dfietk & LTS 4 ERHEOREIZ L AL TV S
25 WY EFShd 2 i v, EAEPDHHEE LT OMEIRINNE (DBS) ©
it & UCHRE, Iz Er i sha L9 12a)iEHShTwb, PDE
#HTIEDBS% fiifr Sz { THIEHFOFAESWE SN THE Y, EPDUSD/ -
FUVSZATHEHEMESHTBY ZoMEL OMEAEH Sh2, Slld
BBITEDH B AN % 2 L72PDEEZ R L 720 TZORMICO VTR L7,
[ ] #m iz 2 2 L7zPDEHE M, B8 c70mAt RRER 1 @ %
WEL0AE, EREEDHH/X—=F VI = X5, BTOFT L AD Y Hlndtk, KLz
HARHVbII 2= —a VEED D B2 FHELOE, HAEODH L S—F
¥V = A b, wearing offd Vo offlFICHATOBRD T AL IZF AP FEBIS ¢
FAEME, BRI SIEEDH . DAT scanTEAEDH LI AR T HATHED
T A Slnitk, BN RIS . (8] 0aE OB R E LTHIK
BV —7 ORMBEIREEN TV 5, DBSZiff S TW A WPDEH TRRIZITIZE
LRV EELRRBEEEbNS, SHOEMIEFIRITOT L A% RBD, T
AARLREOT S ALIZ D E 2T DY HREV, T 72055 OFED KR TPDD
EANZEE LV E bR, SHROEFOMATRILIEL Bbh 3,
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0-11-2 N—FUYURICHIFZERFBERDOEBDES

ORHBAL Bl B2 B B IR K AR L
A AL CBIE B R DA WKREE RO PN e
Hi S
BRI KA A R 8 — TRREPEL
B 57 K2 RSB R R A RE R - A b2,

B S B R PR

[# 5] 75=% > v ¥ % (PD) 2BV 2 MRS 2 i3S Md 525, B FHHIC
ZORREND S A7 IS 2 BB FRBEOBEBAHRICOCTORERITLALEEL,
B5-5 2 R GO 2 = XA SR TH 5. [HIW]PDOES) B B OEIC>
WCREEH (HC) & DI 2T, S SIS B O, mRbEERE, SRGEK
7 A =5 — L QMR B Lz UiEDH R IEPDE# 454 L HCA0%, DEB)F#H & L
CTHERTEI ) 30°, 75°, -60° D3fEDvisuomotor rotation perturbation task (VRPT) %, ¥
AL B ETHY &R 2O #1245 TOVRPTZ 1T\, FHHEOTHAED
IR LB H B OBERBIEE Lz, QUMINERE LT, 40089 5HEDH
FTI) WL TSR DGR ET QORI T A M 225ty Miol ZORIEIC,
IR R 2I6E T RO T A M 24ty P10, EAF TORM OB
ZHNFBBOEBIEL Lz, @MB)B X N8 % OmBIEICH L TPDEHCTHR
Bl @PDICBVCEBFEBOBRBEL, MNERBEOBBE, BK ST A—5—
(RSB, MDS-UPDRS, ##lit7% &), &R BREmAy, WA & oMb % %
B L7z, [RE2R]PDCTIEHCICH L CEB)#E B X OHINFE R B OB ESMET LT/,
PDIZBW TR ERBOEBIEL, MW FR%OEBE, Wisconsin Card Sorting Test
DR A T TV —F OB 2 58D 72, BRI S A OWRT S, ZH IS %
P AE & U BLSE R B S AL BN A B 55 2 B A F A5 S 7z, BB #
OEEBEL, MOBIKST A =5 — R BUBIERAR R & OMBIZ#EO Zh o7 [#5]
PDTIMEB - BB OEBENAFRESRTWA D, —Hd2EH2HELTHINA
Fnizd, WHNPOINFE=FVRINEY T— 3 Y BPLETHD.

O-11-4 MEMN—FVYURKRICHT BMAOBEERS U+
U2 OEEEIRLENR

OB . A& FEL R BRI E%
MER 3 R A PR A A I MR B2 e B M e P

[H] I S —% v 9 (BLTFPD) GHETH S 73X v OBk S
B A RGN - ERIISENIS B & D] M be 4 FHC ARk B Clme 7 4
¥ ¥ &Pk L7zPDE#S1% (BEIESMELIN, Wi 3k IZMDS Criteria 2015%
JHw . clinically established PD& & 7%, FH¥4EHi66.6+8.06i%. I 1k26
Bl - 2B EXIRE Lo THFY PIRET. WIR4EE. PIIR12:E % O EE)
$iE K Z Movement Disorders Society Unified Parkinson's Disease Rating Scale
(MDS-UPDRS) motor section (UPDRS-III) 2 CEHlid % & 361z, HRHBL Hl &
DB A BT L7ze & 72 MBEfE % Mini Mental State Examination (MMSE)
T L 720 [RERISIEBI O F3 Y — b 2 7 — Y13153+0810. MMSEZ28.0
*£234Tdh o 720 UPDRSIILIEMIRATI5.4+826, Wikl > H#11.9+808 (paired
ttest, p<0.05). 113772 (p<0.05) & A &A% Ex Bz, (Rl Amfseic s
5 HAAPDEZICBT 2 54X ¥ oMk HM A, MW (Parkinsonism
Related Disord60:146, 2019) & —% L. SWIBIT BB IRE R R AL -
BhoRDLND,

O-11-6 BEEIVINKRIE 31 BICHIT2BEHRIERNZI VR
BE ChiNEE

Okl &, #5448 B2 Hil
| BA. s —
HCRUHR S AR B AR

[ H 9] 486/ 2% 33 3178 (Spinocerebellar ataxia type 31 : SCA31) & IR EILS
HiE BE RS 0 JH IR AT & ) FHE T 2 MR N O AN A YETH 5. Y
WAAR F 283 VR (nigrostriatal dopaminergic dysfunction : NSDD) % £ %
SCABLD BRI Z W S 22T % L4k, S—F ¥V = X4 LSCA3IOBEIZD
WGBSR L7z, [JiEINSDDOE#I, BB, MimE, #iko
AL AR ED2OULEDIERERD D, HDHVIF1IDDIERSDODaT ScanTHES
TROERULT 2320 5 b D& L7z, 20104E~20194F (28 732 & 7=SCA31 19
JiEfl, NSDD&EBI5% (NSDD (+)), NSDDIEAHH6I14% (NSDD (-) Zhtgee L
72. NSDD (+) D ROFFBU OV THET L, T1IE R ZARBIMRIM S 2 v T H,
M, PRI, ANBEOERTIE & 4TV, BT RO RERT R A 1T o 22, e LT
28—3F ¥V V¥ (Parkinson's disease : PD) 325Ef, ATV L VLIRS (Progressive
supranuclear palsy : PSP) 153D i%, A&, FoI/A8 o HRE I 2 % 47 LB
At L7z, MRITHRERGY 7 3FAli A5/ i Z:NSDD (+) 5#EBI, NSDD (-) 9 TREWIH
Bl 2 AT 72, [RERINSDD (+) Tl edh/B)ik i & 2 p TRo 7278, FH MR
FIXIH S Bd e h o 7z, BikFEEIITIX, NSDD (+), NSDD (-), PDHIZBWT,
il & Wi /AGLEIENSDD (+) THEI/NE 272 (p<0.05). NSDD (+) 13PSP&
HARTHR EFRIAEICKE o728 (p<0.05), HIR/AGLTIREZRD L o7
(p=0.111). —HREHMIM B X O4EREIZ, NSDD (+), PSP TR % 20
72D RIS 72 (p<0.05). HEWFRYFEANTIINSDD (+) 1238w THui & Al /Ao &
R DIA SN (p<0.05), FPINZER DO AEFTATRNE Sz, [REaR] ik & B
L7:NSDDIZBIF % 78—F ¥V = X L Of#E, PDEB X UPSPL —3 3, SCA3L
DIFEHPN—=F VYV ZAHEL T DB 2 LR Sz,

Wigi. N e, REE EA.
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DEHE) 7 7' L —2 3 V0O iR & SRA0EE
BIEEEAZ

OmEZa+'. HEEL Y. P S Biae RAY.
Bl R OHER R BB W R
e N | |7 >SN 215 5 N SNE L) ST 2 R L N AT
W OEFPS, wA HM
VIR ENALE, P SRR Y —, PR B
VARG, | SO - EIRINRRE, © SRR RS WA
S SRR IR S, T H AR AR A

[H ] CBRIE) (AF) (&3O EIRIN T 0 —2Th 1) | BHE & AR, K EBUMEZ (cortical
microinfarction, CMI), J4f/MEIL (microbleeds, MBs). &k G 3 % & & o B AR Mg &
NTwa, DADNGLEMBICH LAF—=F VT 7 L—=Y a v &7, Wik & 64 H %I
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SD-TIWIZ g L7zo [Ki Bt O MMRIIZ. DIRT6261IHUNER % B0, B 3216 T
SADEIE L Tz, WEOMBICH L Tt M #%ICDIRTRTMOBMER & B 7z FAEik
B L BN IE33MEASETE L Tz MMSE (6661 THiAT) 13t #% 279+ 245, 1YE10
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ATHEL, RAEREANOBERID R v BAREDSERIICEE L, poORIEOwE L MK
LTwzZedb, 77V =¥ 3 Vin#Hic L 2 IHGER O &E A2 oMl LN SN2,
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i, PT-INRIES, D-dimerffii, ARMENTHSSES i, /2B IR 234 F512% 7 o
72 (P<0.05) . 3P HBOFHARBCHT 2 RN FIZowTRr Y AT 1 v 7
AN RAT) &, SE RN TI1EABEIENTHSSE il (A » XM 1.3, 95% CI
11-17, P<0.0001) &ZAEFENILAE (F v XM 226, 95% CI 1.0-5089, P<0.05) A7
L7221 72 o 72, Pk % B 7B, iR b - 728 & ik Uik
BBOWH, FNERTCHADs 2 scorerifit, FEIE T OHLM/MIGH Wk, PT-INRE K,
D-dimer#ifiti, BNPEAEAENICE L CTwiz (P<0.05) . —J5, ABERENTHSSR
TEBEARE O A A D W TS 2213 7 % o 72 [ ) S AR B Ve O Bl B 2 &
PEL 22 SE D P BER T & LT, ARl o T B2 M 22 B i O 72 46 %
BEETDH 5 MEA»E S Mz BEIREEO G bR O REE DI T AW O &
PR L CO R WSS 2. PHRARE OBRIZOWTE S 2% 5 #HT % i 0
Twl.

D17 STIVTNA RZBWEN—F VY VIRDOREF
RCaZE DR

OfAR g, Wl RZ, KHH=ZF Bl S, A RRK
JOEYTF e
Fi R R R

[HW] A ZBECY 27 T TVFNL AR THN—F 2V Vi (PD) OERRM
DA% FRE L. PDICBU B AL ST X — % —OIR T 2 Wi L. — ISR
RO LINEB 8T A — 5 — I ZDIRE R R OREL Shb, —Jiv=TI7T W
FNA AN 5 RREROINIIESROLGE G720, TOLMEFH T
A= & — I FEANRRBEGE D S L T B WA D B0 4T A IZPDICBIT 5 K
WEHAZEB) ST A — & — DK F L IEAE O EACAI BB R AT IS 30 B K - RIS
IEAREREREDIREL L OREIZOWTdH & S2ITT 2 20Mi & 17 - 72, [J7E]PD
(27#1) \2% =7 F 7 V7734 APOLAR V800 HR (©Polar Electro) % ¥# LM
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CVR-R. SDNNZ%), ZEH#E/$5 2 — % — (Head-up Tilt TestiZ3BF % MiE%AL
) RLHMIBGY ¥ F 2757 4 — (21H1) & OMEIZOWTHE 217> 720 [R%]
T =T T TNTFNA ATilsk LR OINEZET 2 S5t s h7z g X1 -5 —0
% I AR AR AR A 1S BT BRI B ST A — & — LA A & B 72,
EHECY 2T I TVFNA ATk LRI IMAZB 085 X =5 —0—if (K&
IRE [ Fe gk O CVR-RI /MR RMSSD) 1 LEMIBGY ¥ F 75 7 4 —OH/MIL &
b A7 5 A 2 380 72 (CVR-Rie/Mili & H/MEL LI 5 7 = 049, p = 0.025, RMSSD
EH/MIERWI ; 7 = 050, p = 0.022) 0 [FF]IPDICBWT, Y =27 7N FINAL A
Trldk L BRIFIOHMZEBH A S/ LN 585 A — 7 — 13RI R B MR RE O f5 s &
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0-14-1 A promising physiological guide before RNS
therapy: cortical responses to electrical stimulation

OKatsuya Kobayashl Kenneth Taylor Balu Krishnan',

Michael J. Mackow Lauren F eldman Andreas V. Alexopoulos "

_] ohn C. Mosher®, Richard M. Leahy’, Akio Ikeda®, Dlleep R. Nair'
"Epilepsy Center, Cleveland Clinic Neurological Institute, > Department

of Neurology, Kyoto University Graduate School of Medicine, Japan,
Department of Neurology, University of Texas Health Science Center at

Houston, Department of Electrical Engineering, University of Southern

California, ° Department of Epilepsy, Movement Disorders and Physiology,

Kyoto University Graduate School of Medicine

[Purpose] Responsive neurostimulation (RNS) is the first closed-loop neuromodulatory therapy used
as an adjunctive therapy for patients with intractable focal epilepsy. However, the appropriate
stimulus sites for RNS have not been elucidated. To explore whether cortico-cortical evoked
potentials (CCEPs), measures of effective connectivity, can be used to guide cortical targeting for
RNS therapy, we retrospectively reviewed the CCEPs during SEEG evaluation in patients with
the subsequent RNS therapy. [Methods| Twelve patients with medically intractable epilepsy were
employed. Repetitive SPES was applied to a pair of two adjacent electrodes in the cortex to record
CCEPs. We analyzed the out-degree (responses to stimulation of a single pair) CCEPs representing
the degree of directional connectivity. [Results| Five patients with hyperperfusion in middle/
superior temporal gyrus (MTG/STG) on presurgical ictal SPECT tended to show significant
early responses (ERs, 1060 ms period) of out-degree CCEPs. Stimulus sites within 5 mm of the
closest RNS contacts presented more significant out-degree ERs than those with distances more
than 10 mm to the closest RNS contacts (p=0.035). [Conclusions] The RNS electrodes are typically
implanted based on the ictal onset zones reviewed by the expert epileptologists. Nevertheless, the
propagation network as traced by CCEP ERs seemed to well correlate with the already implanted
RNS contact locations. Besides the analyses of the I0Z during SEEG evaluation, the investigation of
CCEPs helps guide the placement of electrodes for RNS therapy.

0-14-3 Sleep apnea syndrome should be included in the
differential diagnosis of first-ever seizure or LOC

(OHidehiro Shibayama, Yusuke Kanai, Yoshito Arakaki,
Takuro Hagino, Kiichiro Oryu, Yoko Tomoda, Kei Yamakami,
Shohei Harase, Kazue Tajima, Ryoko Takeuchi, Fumiaki Katada,
Susumu Sato, Toshio Fukutake
Department of Neurology, Kameda Medical Center, Japan

[Background] Seizure or loss of conciousness (LOC) is one of the most frequent
neurological referral in clinical practice. On the other hand, there's scanty
description about sleep apnea syndrome (SAS) among the various causes of
first-ever seizure (FES) or LOC. [Objectivel To elucidate the exact importance
of SAS as a cause of FES or LOC. [Methods] We retrospectively reviewed
medical records of patients who have taken polysomnographic examination (full
or simple) in our department from May 2008 to October 2020 and their clinical
characteristics were analyzed. [Results] Of 655 examinations in 613 patients
(male 374, female 239), 4 patients (all male) who have SAS as a direct cause
(other causes excluded) of FES or LOC were identified. Their age at diagnosis
is 48~81 years old, BMI 29.5+3.7, SAS pattern all obstructive dominant, and
grade was all severe defined as =30.0 apnea-hypopnea index or respiratory
disturbance index (severe SAS patients comprise 117 males and 43 females).
Symptoms and circumstances were convulsion during sleep in 2, convulsion in
playing marhjong at midnight in 1, and recurrent LOC with sleepiness in taking
sauna in 1. One of them had been treated as nocturnal epilepsy with valproate
for about 20 years. All 4 underwent continuous positive airway pressure
breathing therapy and neither seizure nor LOC happens thereafter. [Conclusions]
Rarely but certainly some patients will show FES or LOC as a direct result
of SAS (25% in our severe SAS cohort). Considering its potential treatability,
SAS should be included in the differential diagnosis of FES or LOC.
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0O-14-2 The features of elderly-onset temporal lobe epilepsy
with amygdala or hippocampal enlargement

OHirofumi Takeyama Riki Matsumoto®, Kiyohide Usami', Maya Tojima’,
Atsushi Shima", Masayuki Honda’, Mltsuhlro Sakamoto g
Tomohiko Mural Kozue Hayashl2 Yasutaka Fushimi®, Tomohisa Okada’,
Nobukatsu Sawamoto , Ryosuke Takahashi®, Akio Ikeda‘

! Department of Respiratory Care and Sleep Control Medicine, Kyoto
University, Japan, * Department of Neurology, Kyoto Umver51ty, Division
of Neurology, Kobe University Graduate School of Medicine,  Department
0[ Epilepsy, Movement Disorders and Physiology, Kyoto University,

®Department of Clinical Laboratory, Kyoto University, * Department of
Neurology, Rakuwakal Otowa Hospital, " Department of Neurology, Kyoto
City Hospital, * Department of Diagnostic Imaging and Nuclear Medicine,
Kyoto University, " Human Brain Research Center, Kyoto University,
"Fusion Unit for Near Future Human Health Sciences, Kyoto University

[Objective] The objective of the present study is to clarify the characteristics of elderly-onset temporal lobe epilepsy (TLE)
with amygdala or hippocampal enlargement. [Methods] We retrospectively analyzed the data of patients with elderly-onset (> 60
years) TLE, who were admitted mainly for the investigation of amygdala or hippocampal enlargement in our hospital from 2000
to 2019. We performed MRI volumetry with hippocampal subfield segmentation (3-tesla MRI scanner), in addition to analyzing
interictal epileptiform discharges (IED) at temporal area in scalp EEG and neuropsychology battery for memory function
(WMSR). [Results] We analyzed 45 patients (27 male, epilepsy onset: 652 + 43 years). MRI volumetry revealed the volume
increase of left amygdala, left hippocampus-amygdala-transition-area (HATA), and left cornus ammonis (CA) 1. Memory
impairment was more severe in patients with enlargement of HATA or left amygdala (left HATA: p = 00337, right HATA:
p = 00083, left amygdala: p = 0.0084, MANOVA). The volume of the hippocampus ipsilateral to IED side was larger than that
ipsilateral to absent IED side (p = 0.0067, Wilcoxon ranksum test). [Conclusion] We could quantitatively clarify the enlargement
of amygdala and hippocampus, mainly HATA and CAL, in our cohort. The present study further provided the evidence for the
associations of amygdala-hippocampal enlargement with IED and memory impairment, endorsing that amygdala-hippocampal
enlargement has the clinical significance as the indicator for epileptic irritability and memory impairment.

0O-14-4 Red slow in epilepsy surgery: Interictal co-
occurrence of slow and high frequency activity

(OMasako Daifu-kobayashi', Masao Matsuhashi®, Morito Inouchi’,
Katsuya Kobayashi', Akihiro Shimotake', Takefumi Hitomi', .
Takayuki Kikuchi’, Kazumichi Yoshida’, Takeharu Kunieda™,

Riki Matsumoto’, Ryosuke Takahashi', Akio Ikeda®

Department of Neurology, Kyoto University Graduate School of Medicine,
Japan, *Department of Epilepsy, Movement Disorders and Physiology, Kyoto
University Graduate School of Medicine, Department of Neurology, National
Hospital Organization Kyoto Medical Center, Depdrtment of Laboratory
Medicine, Kyoto University Graduate School of Medicine, Department of
Neurosurgery, Kyoto University Graduate School of Medicine, Department
of Neurosurgery, Ehime University Graduate School of Medicine, ’ Division
of Neurology, Kobe University Graduate School of Medicine

Background: In the era of wide-band electroencephalography, ictal slow shifts and high frequency oscillations (HFOs)
are considered as surrogate markers of epileptogenicity. We previously described an intractable partial epilepsy
patient who showed co-occurrence of slow and HFOs in the seizure onset area during the peri-ictal state as red slow
(Inoue et al, 2019). Objectives: We aimed to clarify the clinical significance of interictal co-occurrence of slow and
HFOs in more patients for epilepsy surgery. Methods: We included five patients with intractable neocortical epilepsy
who underwent chronic invasive recording before epilepsy surgery. We analyzed electrocorticography (ECoG)
from 30 to 20 minutes before seizure onset. We performed an automatic analysis; (1) We applied time-frequency
analysis and detected HFOs (80-200 Hz) with a power above the threshold. (2) We then calculated the amplitude
of the slow on band-pass filtered ECoG (0.1-3 Hz) at the timing of HFOs and compared it with the background
distribution estimated from randomly sampled surrogate data. We investigated the specificity and sensitivity of the
interictal co-occurrence of slow and HFOs, defined red slow, for focus localization. Results: The sensitivity of red
slow was as low as (.05, while its specificity was as high as 0.98. Conclusion: Red slow in the interictal state showed
the high specificity as opposed to interictal spikes, and thus may play an important role as a surrogate marker of
epileptogenicity. We could endorse that such interictal slow that co-occur with HFOs should be called "red slow."
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0-15-1 Transferability and sustainability of tDCS on sleep

quality and coghnition in preclinical dementia

OHanna Lu', Sandra Sau Man Chan', Wai-chi Chan®,
Calvin Pak Wing Cheng® Linda Chiu Wa Lam'
" The Chinese University of Hong Kong, ? The University of Hong Kong

Objective: We aimed to investigate the effects of transcranial direct current
stimulation (tDCS) on sleep quality and cognition in mild neurocognitive
disorder due to Alzheimer's disease (NCD-AD) patients. Methods: A 12-
week, double-blind, randomized controlled trial (Registration ID: ChiCTR-
TRC-14005036) was conducted in 201 mild neurocognitive disorder due to
Alzheimer's disease (NCD-AD) patients. All subjects were randomly assigned
to receive a 4-week intervention of either a combination of tDCS and cognitive
training, sham tDCS, or tDCS. Primary outcomes included sleep quality
(measured by PSQI) and global cognition (measured by ADAS-Cog) at 4th
week, 8th week and 12th week. Results: Compared to combined modality,
mild NCD-AD patients who received tDCS only demonstrated prominent
enhancement on sleep quality at 12th week (F=9.5, p= 0.003). Within the tDCS
group (n=62), we defined poor sleepers as baseline PSQI total score larger
than 5 and good sleepers as PSQI total score less than 5. After a 4-week course
tDCS treatment, poor sleepers showed significantly enhanced sleep quality than
good sleepers at 4th week (t=-2.41, p=0.02), 8th week (t=-2.7, p=0.01) and 12th
week (t=-4.38, p<0.001). Meanwhile, poor sleepers had more cognitive gains
than good sleepers across the follow-up observations, including global cognition
measured by ADAS-Cog (4th week, t=-2.42, p=0.019; 8th week, t=-2.19, p=0.031).
Conclusions: A 4-week course tDCS has significant positive effects on sleep
quality and cognitive function in mild NCD-AD patients with or without sleep
disturbances.

O-15-3 A single administration of perampanel reduces ISF
beta-amyloid levels in the hippocampus of J20 mice

OSakiho Ueda', Akira Kuzuya', Mizuki Matsumoto', Kazuya Goto’,
Maskazu Miyamoto', Yasuto Tanabe®, Ayae Kinoshita®,
Takahashi Ryosuke'
" Department of Neurology, Kyoto University Graduate School of Medicine,
Japan, “Department of Regulation of Neurocognitive Disorders, Kyoto
University Graduate School of Medicine, * School of Human Health Sciences
Faculty of Medicine Kyoto University

[Introduction]Recent studies shed light on hippocampal network hyperexcitability
as a very early event in AD patients. Since enhanced neuronal/synaptic activity can
promote presynaptic A f production and release into interstitial space, hippocampal
hyperexcitability is considered as one of the promising therapeutic targets to prevent
A B deposition in AD. A recent study of an AD transgenic mouse model reported
aberrant Ca**-permeable AMPA receptor expression in young mice prior to A §
deposition. Thus, we asked whether perampanel (PER), a selective non-competitive
AMPA receptor antagonist could reduce A f levels in hippocampal interstitial fluids
(ISF) of APP transgenic mice (J20). [Method] Using in vivo brain microdialysis that
allows for a real-time sampling of ISF, we investigated dynamic levels of hippocampal
ISF A B before and after a single administration of PER using young J20 mice without
A B deposition (vs. vehicle, each n=8). Next, we evaluated the half-life periods of
ISF A § and an effect of PER on the protein levels of APP (full length and § CTF).
[Results] Concomitant with the reduced ratio of f-CTF to full length of APP, ISF A
B levels were significantly decreased 4.5-6 hours after a single oral administration of
PER in a dose-dependent manner without affecting the half-life periods. [Conclusion] A
single administration of PER rapidly decreased ISF A § levels through inhibiting APP
processing by f-secretase in young J20 mice, indicating that this agent is a potential
therapeutic drug to prevent future A # deposition in very early AD.

0-16-1 In vivo models of pathological TDP-43
transmission

(OYohei Iguchi, Jiayi Li, Yoshinobu Amakusa, Satoshi Yokoi,
Masahisa Katsuno
Dept of Neurology, Nagoya University, Japan

[Backgroundl Findings from recent studies suggest that TDP-43 aggregation
and its propagation are pathological features of ALS. If the propagation
contributes to the disease progression, it can be the therapeutic target for
ALS. There have been, however, no conclusive evidence of the cell-to-cell
transmission of pathological TDP-43 protein. [Methods] To assess TDP-43
transmission in vivo, we used Cre-denpendent TDP-43 expression system
using adeno-associated virus (AAV) vector. Cytoplasmic form (mNLS) or
aggregate form (mNLSmRRM) of human TDP-43 constructs were applied for
this experiment. AAV-TDP-43s were injected in the hippocampus of CamKII-
Cre mice. One month after the injection of the AAV vectors, the expression
profiles of exogenous TDP-43 were analyzed. [Results] Immunohistochemistry
of CamKII-Cre mouse brain injected with AAV-TDP-43mNLS revealed that the
exogenous TDP-43 distributed not only in the ipsilateral hippocampal neurons
but also in the neurons of the entorhinal cortex, amygdala, thalamus, and the
contralateral side of hippocampus. On the other hand, in the brain injected
with AAV-TDP-43mNLSmRRM, the human TDP-43 was detected in the
neurons in the ipsilateral hippocampus and the oligodendrocytes in the corpus
callosum, although it hardly distributed to the neurons apart from the injected
side of hippocampus. [Conclusions] This study proved that pathological TDP-43
could transmit from neuron to neuron or from neuron to oligodendrocyte. This
in vivo model allows us to analyze the mechanism of the pathological TDP-43
propagation.

0O-15-2 Loss of White Matter Capillary Pericytes in

Vascular Dementias and Alzheimer's Disease

OYoshiki Hase, Raj N. Kalaria
Neurovascular Research Group, Translational and Clinical Research Institute,
Newcastle University, United kingdom

<Background> White matter (WM) disease is associated with disruption of
the gliovascular unit, which involves breach of the blood-brain barrier (BBB).
We quantified pericytes as components of the gliovascular unit and assessed
their status in vascular and other dementias. <Methods> We evaluated a total
of 124 post-mortem brains from subjects with post-stroke dementia (PSD),
vascular dementia (VaD), Alzheimer's disease (AD), AD-VaD (Mixed)
and post-stroke non-demented (PSND) stroke survivors as well as controls.
Immunohistochemical methods were developed to assess distribution of
pericytes connected to the frontal lobe WM capillaries. Pericytes with a nucleus
were identified by collagen 4 (COL4) and platelet-derived growth factor
receptor- # (PDGFR-f) antibodies with further verification using PDGFR- f
-specific ELISA. <Results> COL4 and PDGFR-f reactive pericytes adopted
the characteristic "crescent" or nodule-like shapes around capillary walls.
We estimated densities of pericytes was 225 +38 and 200 =13 (SEM) per
COL4 mm?® area or 20 * 0. and 1.7 + 0.1 per mm capillary length in young
and older aging controls. Remarkably, WM pericytes were reduced by ~45%
in the frontal lobe of PSD, VaD, Mixed and AD subjects compared to PSND
and controls subjects (P<0.001). <Conclusions> Our results demonstrated
a reliable method to quantify COL4-positive pericytes. Pericytes in the WM
were decreased across different dementias including PSD, VaD, Mixed and AD.
Our findings suggest that downregulation of pericytes is associated with BBB
disruption in the deep WM in aging-related dementias.

0-15-4 Conversion from cilostazol to OPC-13015
linked to mitigation of cognitive impairment

OSatoshi Saito', Kaori Shinmyozu®, Daisuke Kawakami®,
Miho Yamauchi', Shuhei Ikeda', Yorito Hattori', Yamamoto Rintaro’,
Naoki Hayakawa®, Masafumi IThara
! Department of Neurology, National Cerebral and Cardiovascular Center,
Japan, “Department of Pharmacy, National Cerebral and Cardiovascular
Center, * Division of Analytical & Measuring Instruments, Shimadzu
Corporation

[Objectivel Cilostazol is a selective inhibitor of type 3 phosphodiesterase. Based
on a drug repositioning approach, the clinical application of cilostazol for mild
cognitive impairment is now aimed at a phase-II clinical trial in Japan. OPC-
13015 is an active metabolite of cilostazol and has a stronger inhibitory effect
on type 3 phosphodiesterase than cilostazol. [Methods] We prospectively
enrolled patients with mild cognitive impairment to whom cilostazol was newly
prescribed. Patients underwent the Montreal Cognitive Assessment (MoCA)
twice, at a 6-month interval. Plasma cilostazol, OPC-13015, OPC-13213, and OPC-
13217 concentrations were determined using liquid chromatography-tandem
mass spectrometry. [Resultsl MoCA score changes from the baseline to the
6-month visit were positively correlated with ratios of OPC-13015 to cilostazol
and total metabolites (n = 19, P = 0.005). Patients with higher ratios of OPC-
13015 (= 0.18, median value, n = 10) had significantly higher MoCA scores (P
= 0.036) than those with lower ratios (the ratio < 0.18, n = 9). The absolute
value of OPC-13015 concentration in blood was also higher in patients with
preserved cognitive function (P = 0.033). [Conclusions] Blood OPC-13015 levels
may be a predictive biomarker of cilostazol treatment for Alzheimer's disease.

0O-16-2 Biological phase separation in neurological
disorders

OEiichiro Mori', Hitoki Nanaura®, Tomo Shiota’, Naohiko Iguchi’,
Kazuma Sugie

iDepartment of Future Basic Medicine, Nara Medical University, Japan,
“Department of Neurology, Nara Medical University

[Objectivel Proteins and nucleic acids are prone to self-assemble and phase
separate to form liquid-like droplets, and recent advancements in genetics and
protein science provide a link between neurological disorders and aberrant
regulation of macromolecule condensates. Here we aim to better understand
the molecular pathogenesis of neurological disorders. [Methods] We utilized
multiple biochemical and biophysical methods including proteomics and
solution nuclear magnetic resonance (NMR). [Results] By interactome analysis,
toxic proline:arginine (PR) poly-dipeptides encoded by repeat expansion in the
first intron of a gene designated C9orf72 in the most prevalent form of familial
amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD)
were found to target proteins with intrinsically disordered proteins with low-
complexity sequences (LC domains) and stabilized labile cross-beta polymers
(LC polymers). Moreover, biochemical and cellular analysis showed that PR
poly-dipeptides bound phenylalanine:glycine (FG)-rich domains of nuclear pore
proteins and disrupted nucleocytoplasmic transport. Further, NMR studies
revealed that PR poly-dipeptides bound nuclear import signal recognition
site of nuclear import receptor Kap-beta-2 and inhibited its ability to keep LC
domains as monomeric. [Conclusions] Targeting LC domains and molecular
chaperones disrupted phase separation of LC domains, leading to protein
aggregations and cellular dysfunctions.
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0-16-3 Monomerization of TDP-43 is a key determinant
for inducing TDP-43 pathology in ALS

OKotaro Oiwa"?, Seiji Watanabe', Yohei Iguchi®, Masahisa Katsuno®,
KOJI Yamanaka'
" Department of Neuroscience and Pathobiology, Research Institute of
Environmental Medicine, Nagoya University, Japan,  Department of
Neurology, Nagoya University Graduate School of Medicine, Japan

[Background] TAR DNA-binding protein 43 (TDP-43) is a key pathogenic
protein in amyotrophic lateral sclerosis (ALS). Recently, N-terminal dimerization
of TDP-43 has been reported, but its role in ALS pathogenesis remains unknown.
[Methods] We evaluated the dimeric state of TDP-43 in postmortem cerebral
cortex from ALS cases and disease controls. Morphological, immunocytochemical
and biochemical analyses in Neuro2a cells expressing the monomer mutants
or wild-type of TDP-43 were performed. To evaluate TDP-43 dimerization, we
used disuccinimidyl glutarate (DSG), a membrane permeable cross-linker, and
established "Diluc”, a novel bimolecular fluorescence complementation assay in
live cells. [Results] DSG crosslinking and immunoblot analysis revealed that the
ALS brains had a significant decrease in the dimer/monomer ratio compared to
the controls. Transient expression of the TDP-43 monomer mutant in Neuro2a
cells induced cytoplasmic mislocalization and phosphorylated aggregation of
TDP-43, which were hallmarks of ALS pathology. Moreover, our Diluc assay
revealed that TDP-43 dimerization decreased in various conditions linked to
ALS pathomechanism: transcription or proteasome inhibition, and oxidative,
hyperosmotic or heat stresses. These conditions also induced TDP-43 pathology
in cells. [Conclusions] We demonstrated that TDP-43 dimerization was decreased
in ALS brains and increasing TDP-43 monomerization recapitulated ALS
pathology in cells for the first time. These results suggest that monomerization
of TDP-43 is a key determinant for inducing TDP-43 pathology in ALS.
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0-16-4 Hypoxic stress visualized in the cervical spinal
cord of ALS patients

OToru Yamashlta Tetsuhiro Hatakeyama‘ Kota Sato' ;
Yusuke Fukui', Nozomi Hishikawa', Maml Takemoto',
Yasuyuki Ohta Yosh1h1r0 lehlyama Nobuyuki Kawal s
Takashl Tamiya®, Koji Abe'

! Department of Neurology, Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama University, Japan, Department of
Neurological Surgery, Faculty of Medicine, Kagawa Umvermty Department
of Radiology, Faculty of Medicine, Kagawa University, ' Department of
Neurological Surgery, Kagawa General Rehabilitation Hospital

Objective: Amyotrophic lateral sclerosis (ALS) is a progressive and fatal motor
neuron disease. Hypoxic stress is suspected as the pathogenesis of ALS, however,
no positron emission tomography (PET) study for hypoxic stress has been
conducted in the spinal cord of ALS patients. Methods: In the present study, we
examined cervical spinal hypoxic stress of nine ALS patients with upper extremity
(U/E) atrophy by "“F-fluoromisonidazole (FMISO) PET. Sporadic ALS patients (8
males, 1 female; mean age 64.9 = 11.0 years) matching the categories of 'probable’
or 'definite’ ALS were recruited to this study. Results were compared with those
of 10 patients with early-stage oral cancer (7 males, 3 females: mean age 67.2 + 3.8
years old). Results: On the ipsilateral side of C1 and C5 levels, “F-FMISO uptake
increased significantly compared with the contralateral side (*p < 0.05) and the
control subject (**p < 0.01). In addition, a strong correlation was found between
8F. FMISO uptake of the C5 level and the rate of progression of the ALS FRS-R
score (R=0.781, *p = 0.013). Conclusion: These results indicate that hypoxic stress
increased in the spinal cord of ALS patients with a close link to ALS progression.
Both hypoxic stress and a compromised response to hypoxia, which may lead to
subsequent motor neuron death, could be a potential therapeutic target for ALS.
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0-20-1 The absence of orthostatic heart rate increase
and cognitive impairment in Parkinson's disease

ORyota Tanaka'®, Kazuo Yamashiro®, Takashi Ogawa’, Genko Oyama®,
Kenya lehmka Atsushi Umemura Yasushi Shimo’,
Nobutaka Hztttori2
!'Stroke Center and DlVlSlOn of Nerology, Department of Medicine, Jichi
Medical Umvermty, Japan, “Department of Neurology, Juntendo University
Urayasu Hospital, * Department of Neurology, Juntendo University, Japan,

"Department of Neurosurgery, Juntendo University, > Department of

Neurology, Juntendo University Nerima Hospital

[Objectivel Orthostatic hypotension (OH) frequently accompanies autonomic dysfunction
and is an important risk factor for cognitive impairment in Parkinson's disease (PD).
While OH is usually diagnosed based on an orthostatic blood pressure drop, the association
between the heart rate response and cognitive impairment remains unclear. [Methods] We
retrospectively analyzed 143 cases of clinically diagnosed PD to determine the association
between the absence of a heart rate response and cognitive impairment in PD with OH.
Among the patients with OH, neurogenic OH was diagnosed in cases without a heart
rate increase, while all other patients were diagnosed with non-neurogenic OH. [Results]
The presence of OH was an independent risk factor for dementia in PD in addition to the
disease severity, years of education and beta-blockers use. Neurogenic OH was significantly
associated with dementia compared to the no OH group (HR 7.3, 95%CI 2.2-24.6, P<0.01), an
association that was preserved after adjusting for age, gender and other covariant factors.
However, no such association was observed for non-neurogenic OH (HR 2.9, 95%CI 0.8-
109, P=0.12). While the cognitive impairment was significantly worse in the neurogenic
OH group than the no-OH group, the groups were otherwise similar. The blood pressure
decrease was significantly lower in both OH groups than in the no-OH group, despite no
significant differences between the OH groups. [Conclusions] Our finding showed that OH
without a heart rate response was an important predictor of cognitive impairment in PD.

0-20-3 In vivo chronological changes in neuroinflammation
after zonisamide therapy in Parkinson's disease

OYasuomi Ouch', Tatsuhiro Terada"?, Takashi Matsudaira"?,
Tomoyasu Bunai’, leotsugu Takashlma . Takashi Konishi®,
Masanobu Sakamoto Tomokazu Obi®
'Dept of Biofunctional Imaging, Hamamatsu University School Medicine,
Japan, *Dept of Neurology, Shizuoka Institute of Epilepsy and Neurological
Disorders, “Dept of Neurology, Japanese Red Cross Shizuoka Hospital, " Dept
of Neurology, Hamamatsu Medical Center

[Objectivel Neuroinflammation matters in Parkinson's disease (PD). Previous
animal studies indicated a neuroprotective capacity of zonisamide (ZNS) against
neuroinflammation. To evaluate this ZNS neuroprotective effect in humans in vivo,
we for the first time examined chronological changes in microglial activation prior to
and after ZNS treatment in early PD patients using PET. [Methods| Fourteen early
stage PD patients without dementia and age-matched normal subjects underwent PET
measurement with ["CIDPA713, We randomly divided PD patients into two groups: PD
with (PDz) and PD without ZNS therapy (PDnz). All patients were scanned annually
for two years (three times per person). The binding potential (BPy,) was estimated on
the simplified reference tissue model. SPM analysis was used to compare the regional
difference in BPy, between PD and control groups. To evaluate the effect of ZNS, we did
voxelwise pared t-test for ['CIDPA713 BPy, between PDz and PDnz. [Results] The total
PD group showed significant increase in ["CIDPA713 BPy, in the whole brain especially
in the occipital and parietal cortices. The annual change in ["CIDPA713 BPy, was
significantly greater after two years. However, the BPy, change in PDz in the entire brain
2 years posttreatment was markedly smaller than that in PDnz. [Conclusion] Microglial
activation extends over the posterior brain regions such as the parietal and occipital
cortices during the early stage in PD. With the neuroinflammation proceeding, the current
finding confirms that ZNS has an anti-inflammatory effect in the whole brain of PD.
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0-20-2 Gray matter atrophy in early Parkinson's
disease with orthostatic hypotension

OTomotaka Shiraishi, Junichiro Takahashi, Takeo Sato,
Hiroki Takatsu, Teppei Komatsu, Tadashi Umehara,
Shusaku Omoto, Hidetomo Murakami, Yasuyuki Iguchi
Department of Neurology, Jikei University School of Medicine, Japan

Purpose: Orthostatic hypotension (OH) and cognitive impairment appear to be
interrelated in Parkinson's disease. However, there is few data on distinct areas
of gray matter atrophy related to orthostatic hypotension with Parkinson's
disease (PD). Methods: Forty-five patients with PD without anti-parkinsonian
drug were enrolled. All subjects underwent cognitive assessments including
MoCA-J, head-up tilt test, and 3 Tesra MRL Voxel-based morphometry (SPM12)
was utilized to perform whole-brain voxel-wise statistical analysis of gray
matter volume. To examine the correlation between gray matter volume
and cognitive functions, we extracted the subject-level mean gray volumes
of interest from the modulated and smoothed gray matter maps using the
Automated Anatomical Labeling (AAL) atlas. Results: After adjustment for
age and total intracranial volume (TIV), patients with OH had reductions in
gray matter volumes in the right mid-cingulate gyrus (MCC; also referred
to as dorsal anterior cingulate cortex) compared to patients without OH at
p<0.05 corrected for multiple comparisons (Family Wise Error). Regression
analyses controlling for age and TIV revealed significant correlations between
gray matter volumes of the right MCC and the scores of MoCA-J (p =
0.010). Conclusion: The previous studies demonstrated that MCC activation
is associated with an increase in sympathetic drive and is also involved in
cognitive functions. MCC might be associated with cognitive decline in patients
with PD and OH.

Long-term outcome of DBS patients in whom voltage
setting IPG was exchanged with current setting IPG

OKatsuo Kimura', Hitaru Kishida', Takefumi Higashijima®,
Takashi Kawasaklz Yu Kltazawa) Yuichi Higashiyama®,
Yosuke Mlyajl Hideto Joki, HlI‘OShl Doi’, Hideyuki Takeuchi?,
Naohlsa Ueda', Fumiaki Tanaka®

Department of Neurology, Yokohama City University Medical Center,
Japan, *Department of Neurology and Stroke Medicine, Graduate School
of Medicine, Yokohama City University, ® Department of Neurosurgery,
Yokohama City University Medical Center

Objective: To investigate the safety and efficacy of exchange of conventional voltage
setting type of implantable pulse generator (IPG) with constant current setting type in
patients who previously underwent deep brain stimulation (DBS). Methods: Thirty-six
cases were included. All patients previously underwent DBS with voltage setting type
IPGs. The average age at IPG exchange was 65.1 £9.0 years old, and the mean period from
implantation was 6.0+4.3 years. We surveyed the complications, setting parameters, and
clinical outcomes at 3 and 12 months after the exchange. Results: Three- and 12-month
observations were completed in 34 and 28 cases, respectively. The number of stimulating
contacts per lead was 1.63 =090, the voltage was 3.0+15 V per lead, the pulse width (PW)
was 74.2% 280 microseconds, and the frequency was 140.3+38.2 Hz before the exchange. The
stimulation parameters 3 months after IPG exchange were as follows: 145+09 stimulating
contacts per lead, 57+4.0 mA current per lead, 51.5%31.8 microseconds PW, and 1192+
433 Hz frequency. Twelve months after IPG exchange, motor symptoms improved in 22
(61.1%) patients, and stimulation-evoked complications were reduced in 14 (38.9%) patients,
respectively. There were no cases in which the symptoms worsened due to IPG exchange.
Constant and precise control of the current might have improved symptoms and prevented
stimulation-evoked complications. Conclusions: Current control setting might be beneficial
as an alternative to a conventional voltage setting for patients who underwent DBS.
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Clinical correlates of basal forebrain
neurodegeneration in Parkinson's disease

0-21-1

OHaruhi Sakamaki', Nobukatsu Sawamoto", Atsushi Shima'*, Daisuke Kambe',

Koji Furukawa', Akira Nishida', Kenji Yoshimura', Ikko Wada', Yuta Terada',
Yusuke Sakata', Kiyoaki Takeda', Hodaka Yamakado', Yosuke Taruno', Eturo Nakanishi',
Masanori Sawamura', Yasutaka Fushimi’, Tomohisa Okada’, Ryosuke Takahashi

" Department of Neurology, Kyoto University Graduate School of Medicine,
Japan, Department of Human Health Sciences, Kyoto University Graduate
School of Medicine, * Department of Diagnostic Imaging and Nuclear
Medicine, Kyoto University Graduate School of Medicine, ' Department
i/f[ Iénrnan Brain Research Center, Kyoto University Graduate School of

edicine

[Background]Atrophy of the nucleus basalis of Mynert (Ch4) has been suggested to be correlated
with cognitive decline in Parkinson's disease (PD). However, pathophysiological mechanisms leading
to cognitive decline remain unclear. [Objective]To investigate cognitive and brain morphological
changes associated with Ch4 atrophy in PD. [Methods]137 PD patients and 39 healthy controls (HC)
were evaluated with neuropsychological examinations in five domains, specifically, attention, executive,
language, visuospatial function, and memory. 3 T MRI and ""I-FP-CIT SPECT were obtained. First,
we assessed the correlation between cognitive data and Ch4 volumes in PD using partial correlation
coefficient (r,,). Next, we divided PD patients into groups with and without Ch4 atrophy using linear
regression prediction models constructed from age and total brain volume (TBV) in HC, and then
compared the brain morphological characteristics between the two groups. [Results|Voxel-based
morphometry (VBM) analyses revealed that Ch4 volume was significantly correlated with attention (r,,,
= (.19, P = 003) and memory (r,, = 0.26, P < 0.01) domains in PD when adjusted for age, TBV, and
'BLFP-CIT uptake in the caudate. VBM analyses also revealed that PD patients with Ch4 atrophy group
showed significant reduction in the medial temporal lobe volume compared with patients without Chd
atrophy. [Conclusion]ln PD, Ch4 atrophy was associated with medial temporal lobe atrophy, suggesting
the underlying neural basis of functional association between Ch4 atrophy and memory impairment.

0-21-3 Micro-structural alteration of substantia nigra
in Parkinson's disease; a 7 tesla MRI study

OAtsushi Shima", Nobukatsu Saw. amoto Yusuke Sakato Yuta Terada Akira Nishida’,

Haruhi Sakamak1 Kenji Yoshimura®, Ikko Wada’, Koji Furukawa Daisuke Kambe,

Masanori Sawamura’, Etsuro Nakanishi’, Yosuke Taruno Hodaka Yamakado

Yasutaka Fushimi’, Dinh Ha Duy Thuy', Koji Fujimoto’, Tomohisa Okada’, Ryosuke Takahashi’
! Department of Human Health Sciences, Kyoto University Graduate School

of Medicine, Japan, Department of Neurology, Kyoto University Graduate

School of Medicine, Japan, * Department of Diagnostic Imagmg and Nuclear

Medicine, Kyoto University Graduate School of Medicine, * Human Brain

Research Center, Kyoto University Graduate School of Medicine

Background: Dopamine-containing neurons in Parkinson's disease (PD) degenerate in different
parts of substantia nigra (SN) to different degrees. Maximal neuron loss occurs in nigrosome-1,
which is considered as a diagnostic biomarker in PD with iron-sensitive MRI techniques. However,
clinical correlates of iron accumulation in nigrosome-1 remains unknown. Here, we measured
quantitative susceptibility mapping (QSM) of nigrsome-1 using a 7 tesla MRI and computed
correlation with motor symptoms and with striatal dopamine neuron terminal degeneration as
evaluated with 123L-Hoflupane SPECT, to identify the clinical parameter that reflects nigrosome-1
degeneration. Methods: 57 PD patients and age, sex matched 56 healthy control subjects (HC) were
recruited. 3-dimentional QSM and T1 weighted images were acquired with 7 tesla MRI scanner. 54
PD patients also underwent 123I-ioflupane SPECT. QSM images were registered to standard space
and permutation analysis was performed to elucidate the alteration within SN in PD compared with
HC. Results: PD patients showed higher QSM values within dorsolateral part of SN compared with
HC, which correspond to nigrosome-1. MDS-UPDRS part 3 score showed positive correlation with
QSM value of nigrosome-1 (p < 0.05). Furthermore, striatal uptake ratio of 123I-ioflupane SPECT
showed significant negative correlation with QSM value of nigrosome-1 (p < 0.005). Conclusion:
The present findings suggest that alteration of nigrosome-1 detected by QSM correspond to the
motor function and the severity of striatal dopamine neuron terminal degeneration in PD.
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0-21-2 Widespread cortical thinning precedes cognitive
symptoms in Parkinson's disease: a 7T-MRI study
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Department of Neurology, Kyoto University Graduate School of Medicine,
Japan, Human Health Science, Kyoto University Graduate School of
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Objective: Cognitive impairments have been reported to occur in 60-80% of patients with
Parkinson's disease (PD). Although it is known that PD patients with mild cognitive impairment
(PD-MCI) showed progressive cortical thinning, the change of cortical thickness (CTh) in
cognitively normal PD (PD-CN) patients remains unclear, partly due to insufficient sensitivity of
conventional MRI. Here, we investigated the pattern of cortical thinning in PD-CN and PD-MCI by
using structural images of 7T- and 3T MRI Methods: We recruited 60 PD patients (33 PD-CN and
27 PD-MCI, classified according to MDS criteria) and 27 cognitively normal healthy controls (HC)
who underwent comprehensive neuropsychiatric examinations and MP2RAGE/MPRAGE scans
using 7T/3T-MRI (Siemens, Erlangen, Germany). CTh estimation and surface-based morphometry
analysis were conducted with CAT12 toolbox implemented in SPM12 on MATLAB R2018b. Results:
In 7T analysis, PD-CN demonstrated widespread cortical thinning in bilateral temporo-parieto-
occipital and right frontal lobes compared to HC. Further, PD-MCI revealed significant extension
of cortical thinning in bilateral anterior temporal and frontal lobes than PD-CN (FWE-corrected p
< 0.01). 7T analysis detected broader cortical atrophy than 3T analysis. Conclusions: Our results
suggest that; (1) widespread posterior cortical thinning precedes cognitive symptoms in PD-CN,
(2) cortical thinning extend to frontal and anterior-temporal lobe at the time cognitive symptoms
appear, and (3) 7T-MRI has higher sensitivity for the detection of cortical thinning than 3T-MRL
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[Objective] Branch atheromatous disease (BAD) is defined as a type of cerebral infarction in which the
atheromatous plaque (AP) of parent artery at the orifice of perforating branches causes the occlusion
of perforating arteries on the basis of pathological findings. However, we usually make the diagnosis
of BAD by diffusion weighted magnetic resonance imaging instead of pathological evaluation. In this
study, we verified whether delay alternating with nutation for tailored excitation (DANTE)-prepared
T1 black blood (BB) sequence allowing for the detailed vessel wall imaging can detect the AP of
BAD and enable the diagnosis of BAD consistent with the original pathological definition. [Methods]
A total of 24 cases with perforator infarctions (PIs) in the territory of lenticulostriate artery (LSA)
or paramedian pontine artery (PPA) were recruited. We assessed the distribution of APs and the
progressive motor deficits (PMD) characteristic of BAD. [Results] APs were detected in 12 out of 16 PI
cases in the LSA territory. In 8 cases with PMD, all plaques except one were located in the superior or
dorsal surface of middle cerebral artery, while the plaques in 4 cases without PMD were located in the
opposite side. Among the PI cases in the PPA territory, APs were detected in 7 out of § cases. Unlike
the PI cases in the LSA territory, the distribution of APs in the PPA territory was not correlated with
PMD. [Conclusions] It is suggested that DANTE-prepared T1 BB sequence is useful for the diagnosis
of BAD. We will discuss these results from the viewpoint of microanatomy.

0-22-2 NMOdeiO“MSI:EBb‘%T’Z cOb 1 MU EER
BitEaEDIERAIC DT

OuYy i
PNUTS S e

[# 5 RO H IMINMOsd Tl LiE LI Z A58 5 1 % 23— I TIIMSHD# %
ERTDEND DL L OZOHE YIDTEE 5. Bl & sk pEE 9% T
HBMSIZH L, NMOTIZHAQP 4 PifkIC X 27 A ba¥ A bESENTE LR
SNTVDEH, ERBCBVCTIhS ZEEFMT 2 FREICNTTHEAELE
Mo Tz WAZINE THEMAHRMFRICEVTT A a4 eI IS
ENDH T EICHEH LMSEHE 8 L CHEEPET 2 W T 2t LiE (MS) i
TORRAHOITHEZR M Lz 4l 4 1ZNMOsd 2 L CHEBRPET % il v
THARBICBT 27 A M a4 ORI 2 7, RS R kO ikRE &
OMIMDMGEL 720 [ #56, MSIEH8A. ﬁAQwal&ﬁﬁNMomﬁi
H1H (FHBEPRZEA6H]. NS 61) kL CL-CREREPE T 2 B &
v, BRIEEEGE SR & L CPETHGEIE T ICRao's Brief Repeatable battery of
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WTHIRL (p < 005 One-way ANOVA), FEMUNIZIACFA3A 57z . DN2iZ
G KT T-betZ FBLL, in vitroTOMEIBIC X > THWKRT 5 2 L AR S
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[ TR oL & L72IRE (WFex) @ 2 DO THEAIIT %o ¥ 5
UMD AL (organic weakness, L FOW) Tix. WFl® bV 7 13 WFex
DIPVZ LY BT REV, MRCA I 7 IZBWTWEFAD WFex & 0 w65 %5
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JRE OB, FWCTIRBEEIINC SR Z B2 Wi (WFAToJmih) (R S hs
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H YO ULEDORMD D B & # 272, Pathak S IINMMHERNT X 5 50T %47 - 7225,
WOETF LG THFEME—EICT 5 L THESHAHETH - 72,

0-23-2 EMERISEOESEEShear Wave Elastography
(SWE) IZ & %t

O W RN i N BT R A BIRR
VHIROR SR B AR IR R PR
SRR ZR B A Im b AR
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LR O Y CUMCRT . MIBIFL2E . I, 2 3-I L 720 B mRA P
1BMHzO ) =7 7u—7 %l L7z, ZhZhoffRililizEm L, SWETTY
BYITOHVE S & i U CHInE Ly 3 b BHEDYRE L 7B 0 Rt & v 7z B
LA G, F 7R QA & B L Ao kA S o0 BRR 19 RR AL 1 tsui A
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R 00 V-3 B T O S 1 BRI 7 TR & MHBY L 7o REREAG &AL T D A
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BEDILIE & IR Z Gldk Ly SFMlE FEO gL L, FW—BHOBEI0EK O
VEROZEB) & Al il Lizo BHTRER &, 2260, PRIRREE1260,
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)7 BALAUR EN7ze WAEER 27 OF TN T, 53HH (&af. ek, k&,
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Ay 2 FIEBEDMEAT B L CTH Y, BRIICD T 2L EIH L EEZHN
720

0-24-4 |\EHEARIE ?$??§?§%§%®BZAEHI’£#§’\®?§EL_E§
DBDERE

O%”IA . K\ X, v TAh
FOCER LT B > & — RL - kR PR}

[ ] /N S 015690 o0 4 i A e 150 S 0 /N WAL — BN SR RS AT BR AR S 0%
A BRE SN TWD, AFIZETIR. BITSWICBIT5. OFMAEONDLY 223
RN L o R R A A - B L 7ze (D5 EE](D20184E8 H ~20194E10 H o0 I Y B
DBATH V7 7 LV AERTBAT L BBE2HOWT, B - RIKOFE 214
Ty ANRRE - WRHEERT, B Y — 3 v VT —h —, EEIERFEMOBT~D
Wby &, TN ZBHE - BITA Y7 7 Ly Aidek, HEELSOME
Y& ) FAFE L 72 @20194E10 0 ~20204E9H @ 1AER O M o WH ALk %%
BEOLVET MW, S, BENRHEEZEHROKRZMG T, BEOEE, Hix. s
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478%, ¥ VIEBREDT6.3%7%, R ﬂﬂ%ﬁﬁfé&#otAzﬁﬁhﬂm
FORATITE, AR - MABHEE N Z RO O BRENR & BHIT% L Ol
HWEEL, 2RO THLMb Y LB TH L, Tz, MPERAL, 57*'7 ‘/#ﬂé’éﬂi
Tk, BAMNC S JFH IS AR LT, iy 2 R B, AR50,
W BUETH LD, I3 #ﬁﬁl@ﬂh@:ﬂ‘-fﬂﬁliﬁ#oto Bql/]
HOWBT L, ToBoORNNE L) BOBHBROZ0E, NER L RABHE~
DBATICIT 2 BRI & . BITHROBHOEREL WLt@ﬁ%M#ZET&éO
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ERPRAFHEE

WEBRECSI Y 3y MY XI5 LRFOHE
P & SR

Ol Afigry iJE WL HH W B Rk Bl ER.
TR A BU B, Wi
VKL 2 B R PR

[AWMIRIAL Y =7 v — (NGS) 12k B Y ay WY ASF ) METEY YT
WIZEEND T ) 2% QRIS 2 EHHN T 5o 20124 X ) T JIdiE %
HUO S ARFENT % BAG LTy 20194F F T2 BrainBi ik R CSFH Ak @ 23 1 Hh 744 12 9% Jit
o7 nEBHM L. —JiT, CSFNIHUEMAEENZICHMDSTHET / &
EMMTE LD o722 )T My h AR 2 fRH L 720 RIEIZCSFOM
B AR Uy AIHT A4 MPER RIS O W CTHRGT 50 [J71:]20194E11 17 40
520204E 101 % T\ Wi JMidE R B % 2 Hrin s, AR B O Brain R CSF2» H %
Bl L. NGS% A L CHiERH %2 74 L7 b o MR et L. 45
Niz7 =225t FHROEIERY % Bz LT, MRIOBAED 7 7 2 & o MIFETE
ZBLAST TH~7zo  [RR] 20560 2 0T L C. ks 2 24560 (25%) . Ik
W 1361 (75%) OfEF%2 13720 BrainkE oM 29BIH361 (33%) T. Toxoplasma
gondii. Human herpes virus-1 (HHV-1), Human herpes virus-4 (EBV) % #iilt
L7:o CSFEEOMHIE11%]H12%] (18%) T, Macacine alphaherpes virus (B £ v
). Cryptococcus neoformans Wi L7zo JERBII5HBI0 ) B, Brainkf o MEN: Y
Y oSJELBI, CSFREDHMOGHU A B My 1B A3 2 N 2 2B S o Zee i
KIASW X, Brain® 45560, CSFREDBBITH o720 [EHHIHE L T A WHEA
77 ASBIMENTE Y, AN OMREIEAVRE N2 —Ti Ty HRAWOCSF
PSP H AR 2 R L2 B R D265 - 720 WIEH TER Cryptococcus
neoformans\IMMENTHB Y, 77 AMICHEZ v, 3L 5L, CSFNOIL
WaE—HABIMREL T TH LI LA BHEEZTD, (i) Braintftik %
WRIZLzYay VYRS T ) MEFIIEGIER 7 ) —= Y IR TH - 72,
AIENCHEW T ) 2 OMINRIEE 1T 28 7 5 FEORESSHOBETH %,

0-25-1

0-25-3 PMLUBBEFICHIFIZAT7O0FV/RIEEES KD
7+ 0O—F%t

O/NEF KAy =M Mk, Al Pl
HERPERE BRE R PR B AR Y (AR

[HR) 3 477 2 Bett B RAE (progressive multifocal leukoencephalopathy:
PML) &, JC A VADFIEPALIC & U ikt 02 SRR A & & 7235 AT
H5H. BUTOPMLA A K54 ¥ Tlid, PMLICHLTA 70 ¥ vy ofhpiEish
Twa. WS 2 7% 2 OPMLEERNIC BT 2 JCVIAINHI R OPOCIE T E
ENTHY, BWIETHOZEF Y AN LX), MEIFHLEEADETh%E
EIICHBT A2 ERICZLVEEZOND., —J, FAEFANTH - BEOHKY
koL ik HEOE= S —JFERHIICOWTORLIEZ L. AHFZEE 2
70 F ALK Y PMLAE R L7cKE, Wk 2k, 7+ o—J)t %
WETHILZHME Lz [HEIARET200544H 5 5202043 H F TIT@B#E L
726G OPMLAEBI DR 2 T Ly A 7 0% ¥ 2 &0 72 HE#IC X 0 i L 722206l
WHEH LT, #GE% AT L7z, DR 661 0 F R F IR #5675 T, wihd
ZERR, B 2 I IEHNIC T [definite PML] O3 Wi 2 23 CTwiz, 2 7a% >
FZ0) BT ENTEY, 261& HREDOBMIEZIRT DA THIEERL,
1k, H2VIIRECEE Lz FREFORBIE, 161H243m T, LR E
13 H CREE Y CHIVIE S 2 L. PMLASER:, A7 04 Filhk&227 H
BA 7% 2R LSS L7z, 260 HIZ60m3 Pk, L RIS EYE Y » o8
JiCHIVIRYe 22 L. PMLISHES > HiEA 5155 HBI A 70 % v 2 NIk Lk L7z,
Zhzh, $ihJCV-PCREEME % [ 38 ik # 14E DL 1-2 1A 52 L 7. IEMRLIZ3
HAMSUVEZTLITHIEL, HRAEEBLTV . [ A 7af okt L
L, BEHPJCV-PCRASMAE2IBEYETH 5 2 & DRl & BiRIEIR & MRIWGZ D
WRPTEEN RPN L OMELTHI R RET S, T2, MERTHRO 7
u—Ji4tE LT, 375 HE721364 HZ & OMRIE 14 Z & O ffiiihJCV-PCRO
RBERET 5.

0-25-5 BEESERIEN IR & BERIBRRIES DR DR

O3k Bk, Ta Ml A S0 LRAERN. 8&e k.
BT Wl PR fREC. B R
HRE R R RS A B IR P

[H Y] BakbEED 2  BR & KD D 2P T. MR R OB S % P 3 5 BRI
W R B > REAN I3 S AR RORE & e Do L Ly ORI B o
BE - RRREIR, BERAANIERICL D ELSh, WEHTOARIDH L DOD,
BEMTOKIED RS2 S, BB EBAREA v 2 & DR THBLR ORIk
LEZONDZ LD D B BEMMATEITBIOMHTIT XU . RO B & Mk
BWE O L OOV TERT %, [H1£]201944 1 2 520204E3 124
Fe CREMBRAS 2 M7 S 7214480 (RAZL80ID) @9 b, BRI B 5 & e i
ITEN61B %5 & L, #iliE, Vital sign. HAFTR, SRR A (Jolt
accentuation, Neck stiffness, Neck flexion test, Kernig sign, Brudzinski sign,
Eye ball tenderness). M « BEGARAKS B, A0 2 I Uy SOBORI S b <
B2 DA i & OBE A2 MG L7z 2 BB OMBNRE - WRHEIZX %
BEOBF AN TH Y. SEFHIIERLShTui v, T2/l L
VLR CRITLEAM & UZzo DRESRIRG L 72 5 726160 (BAE3260, FH4E#43) ©
95, MRBEMAR S 7z0 X180 TH Y. 205 H7HITHUBRB B W
FTHROBEYETH 572, ) BEEIL BHINIRASURIEZ NI L CTB Y 3BIL K -
AARHIE 7 4V A (VZV) Bl S & B0 S 720 [l ] SO S e 4 B < k.
BUREONMR. VZVIRENH SN D & ED5h o7z VZVIERIHE S Rl
B2 73 = AR R ML 7 SRS O SSIE ISR 3 2 &3, BB S
LGB PHTE RV F o WEHES R HAT O S & WIS 2 B A 1
1, RS BB & BN S & OTEMEZ L U B BN R v, BETRE
ThbLEXD
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0-25-2 kR TUFVROEBEDEERTD/NA < —H—D8ET

O »witl
RFRAY: - B - BEHER 2 S BOR R 55 1

[HIW] TV A Vit =<4 5 v 22BF 5, € M7V F Vo BF oMo
NAF—=H—DAHMEEVISPICT S E2MEOREO AN ET 5. [Jiik]
20114E4 H 1H %> 5202048 H 31 H £ T Y i i 1 ARHE X 1 72 B 1359209 51 ¢
B o 720 [RGB S N7 TR A I 7Y F Vi —~_ A
T Y ARHKTTHE S NERAB O T, 22275 T 7Y F ¥ 9512192795 1.
PFENE TV F VX 14935E B, WAZYE 7 VU A ¥ IZ423FER. HERE T o v
BIVEBICTH o720 TV A VHHIE300EBTH Y. FE7Y F ¥ 9% OREH TIIAE
BETAD AL T NA 3 —=TRGE,. L — /MR GRAE, 73 500 B 52
IE. BEESHEBRE CThH o720 B TV A VIHOBFITBI MWL TY) & VIO
BEHE DN 4 < —F — (14-3-38 A WB,14-3-38 HELISA - WBH:# % 7 & RT-
QUICH:) TIREIEIT79.7% 72.1%,75.7%,70.1% 5 54 1382.9%,89.9%,79.8%,98.9% T
B o720 RT-QUICHIZ100% Tid % <« BBEREBNIISBITH - 720 [Riaw] W
B 5 QUICEOBHNZE VA3, PSDAHIL & N 2 B IZQUICHK: oM g3 7 <
%o XBUEF THRBVED2200 D - 7225, 1 BNEHBICTCID & I &, SURHE
1 HICID & B S iz,

0-25-4 Creutzfeldt-JakobiE®DArterial spin labelingEi{§
(AR RZ R CIEERZE TS

Odel 68 BN B fie ABCL D BAL B S
()TN 17 A 1€ ¥ I SN A 72 SN S N 3N
WA R e Rl
VR DR BB e AL
R IE SRR A BE TR L — R Y 8 —
SHIREROCHIMEDARCEI )N EY 7= 3 YRRk
R DR R A B

[H f] Creutzfeldt-Jakob disease (CJD) O KWK EHIMILIL BRI IR (DWD) THRETZ2ET 5.
Arterial spin labeling (ASL) & Miff IR iEDOMEAWRETH Y, CIDORMELHIR BT 5
ASLEi 0P 5% SPECT, PET & Ml LT L7z, Uitk I HECTDO B ) (NCIDRSUS
X O'EuroCJD) TIZIZHEEH (probable) 12243 2CIDHI (N = 1061, i 67.3 = 8.1i%) & Normal
control (NC) # (N = 18%1, #Fifis 636 + 7.8/%) ORI FIRE WG L Lz, 2 THBMRIZ i
%L, ASLOPost-labeling delay (15sec, 20sec) W¥CJD (26, 8#1), NC (58, 13#) TH o7
DWI, ASL, SPECT (CJD 9il), PET (CJD 3#) WifkD##HRORE5HEPMODTHILL, 45
N7z &5 % Volume of interest® Averageftilc & 2 ¥ &R HLE LCatsE L7, BIEHODWIfE
#DWI-High (> +1SD), DWINormal (< + 1SD) &&tEL, &DWIREEHIET 2 HROME &
GCINT L7z, ST ehoE, WY O KR dPearson O MR R E v 72, [RERIDWIE D2
T (DWI-High, DWENormal) Tid, 4CIDHIOFIIASLAE (091 + 0.15, 106 + 017, p < 0001),
THSPECTH (092 + 0.10,097 = 013, p = 0.001), THPETH(0.90 = 0.11,1.00 + (.13, p < 0.001)
DVFNHDWILHighf THIAFH T L, F224CIDRIMOASLA (7/1061), SPECTY (2/9
#l), PETHE (2/3%1) THDWI-High®f THIAAH BT L. —Jh, NCHITIZANCHOTHASL
(100 £ 015, 098 £ 0.13, p=0.072) B L OENCHIR D ASLAE (0/185) D1 % & H DWIfE D28
BN B o 2. 2CIDBIOASLAEH LT, SPECTHE(N = 9, 7 = 029, p < 0.001), PETH (N
=3, r=046,p < 0001) DWFNHASLEE L EOMBE R L. [H#R]CIDTDWIFES 2232
RIBEE FIRO ASLAIR AT & 2 ), CIDOASLAEIZSPECTA, PETHi& EOMEZR L7,

0-25-6 Coronavirus disease 2019 (COVID-19) 2&IcdH
172 OFEEDEE

Opk B R WA IR el Al WA, R 8
Bl sE JRL Rz Wk BRRE. R —ul
R AN E AR

[H ) - Fh4E D coronavirus disease 2019 (COVID-19) H# o ikt %
#Ffili L, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) @
polymerase chain reaction (PCR) MAICKAT SISy 7 0B Z B Lz [
R GE R 2 AR B T AR 2 2, PCREMIED 720, ihitikse H
IS B ~Him ABE L 72COVID-19 8 # i ke8IE Bl 2 WL & L, HEgE ToREz
BIBICHGET L7, FREBBEWAN T2 b o TERIEL & EH# L7 SARS-
CoV-2 OPCREA L BIHET R C Vil & BRI S HEAZGCL, 2452205 T2
i3 5 PCREEMERE A SN BE12, 1l H O HAF TPCRASBEHAL L 72 & 4%
L7z [R5 8B F394E#E60 + 14 (mean = SD, range 31-81) #&C, Kithy i3
Bl & 2050 % 4 e SR IR 2 A L7z, 38 IRIZ T8 84100%, WEK75%, T
50% T, 75%kMiJetfx R L, 375% CMEWAL T L. Hiv 4 v AT 4H
THH L do 7z, SiEd SRR T CoMMIZ165 = 65 (11-31) H, FHED
SPCREEMEAL E TOMHIE316 = 118 (1753) HTH o7z, 75%D MHA1X32H L
PICPCREEVEAL U 7275, FIFERIIC PR 2 B W T 2 s o 72 R e BB 3 2811 X PCR
BEVEAUIC44H F 721353 H 2 2 L, etk R 533 H L LPCREEMEASFiRE L 7. S h
SOBFICHIES L) DBVEIHELE 25, 4~9H TPCRAEMAL L 7=, [
SARS-CoV-2 OPCREMMYEBITIX, 7 4 V2 ORI IRSM: % 2 - 728 b Afi
AR TIENIZERAE L COZ2WREEDSD D, BIRINICAH EHEALPCRE R A1 5720
WIRIEr 7O EECTH D L E X 5. HIBINCIIERTE 2 T iR - Rt
BREF LT 206, EREWD IR S 2 LD 5. A A
DBBEIEHEIPCRIEMAL Z & L o722, S LT 7 O8R4
IWEEPEZ R BT REEER 2.
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0-26-1 7=0O RPET - FDG-PETEIR & BEET 2 EFBERT
ORM R, Py - W KB, R4 KRS ik EAL
I BL
R RAFEF A

Hity: ShETicike iz, WEma e dfe Loy =77 7 VAR 32
WS & TR — MFSEIC & DR, BEARIER], BRGNS, AR, Sl %R
APETEE BT 5 L 2W ST Lz, AN, BREERMIREE & 0 4ICPiB-PET,
FDG-PET & M3 2 A iGHMHN T2 W S»ITT 5. Q& Jih BRI E
(MCEL: Mild cognitive impairment) % %3 2118 # (J:%=52:66, FIJ4E#i75.7 =
581, MEIEIL2 = 19%4F) ZxRE LA YR MY FRAAY V327478
daysH %65 LT/ BN R Safmei), O8G DEIRIERT, BEIRE)=E.
A RG] BRI B, B ]) 234 H S EICIEMZIEL, —H®
A L7z, PIBPET, FDG-PET & /LTGHEIN T ORI & 4E b, YER, #
HIE, LA G R T % PR U 722 2 RUEHT I 3 X O°Change-point regression Tfff
U7z, R MENRIERE, REHCHHE E AR ROMBEZ R L (B = 0287;
95% CI, -0.452 to -0.121, p < 0.001). & 512, Change-point regressionTi%, 325
U EICBTORERKEE L N7 I oA FERBICAELRAOMBZ#D7: (B
=-0.0018; 95% CI, -0.0031 to -0.0007). Haw = MR FSHEH TI&, B, MEAR, 25
X FAHIBRAE & BT . JRICHEIREFNIEBN 7 I a4 FERB X OURRECHR &
W5 5. ThoORRE, HleBANEFHIBEORERZT TR, Y2757
VAR ¥ IS X 2D O O BAVE TS b 1A%,

0-26-3 Alzheimerf®s2#IC 31T % 123I-IMP-SPECTDEH
HDRET : MA BIRE & DLEE

Ol By's Wik Befi's e S W i el AR
BHOGEE O RN EM SR R W
VIR B AR SRR B O R

[H] = F TR 513 ¥LIMP-SPECT (SPECT) ®Alzheimer #§ (AD) #Hi~
OFRAEICOVTHE L TE 72, 4HIZADOFHKMICZB W T Amyloid S
(Ap) flizfle L. SPECT & ®RBEIZOWTHRE L7z [EEEBIEL 6061, PIER
cognitively normal subjects (Ns) 15%l., amnestic mild cognitive impairment
(aMCI) 1360, mild AD 13%l. moderate AD (mod-AD) 10%l. advanced AD
(adv-AD) 6flo SPECTHi#E#¥%+ : Infina Hawkeye 4,General Electronics% fii /]
(Rotating two-headed gamma camera, fan beam collimeter (64x64)). “I- IMP
(111MBq) ##{E305# & . 205 BISPECT data% U4, Normal data base &
50-59i%. 60-695%. 70-795%. 80-90iK D HIE TIEM L7z SPECT images DA :
Voxel Based Stereotactic Extraction Estimation (vbSEE) % il L7z, JEici#ti
L 72U 383647 b v T 1030 D% Extent % 1 & OHEH) THEF L7z b O % SPECT#HT
flie L7zo MHHA B ORIEE A B BEEARTF F (APP g0 A B i A B 1) &
E L. Zh 50X Y composite biomarkerZ 8 L7z, % Bl i3 B BIEHT.
P pE— G R T ZEI ©AT 5 720 [REA]Ns; SPECT 14 (N) 14,584 (Ab) 1,
A B N 15, Ab 0, aMCL; SPECT N 7, Ab 6, A N 3, Ab 10, AD%#t; SPECT N 8,
Ab 21, A B N 8 Ab 2L[#a] ADAfR L LT, &K, HpiUEIX. SPECTICHBWT
X, 724%, 93.3%, A B Tid. 724%, 100%& Wi #1XIZIZM 5T SPECTHAEO 4
FIEATHERR S 7z

0-26-5 MCIDEZEFICHI(FBoptic flows X T &R I-HITE
BB ESHAIRRE DhbiEE Rl DB A

OS2 71 /Ml WIAM, G o', Tl &
R R SN AR U L UG £ E -5 SN (]| I S N
e JFAL i e
PR TREAL - RIS (RAIEPIR) |
PP R PRI G IFER R S DE A
SRR T — HC JHEAR

[ F 1) i B G B 440 % 21 (DLPFC) 12 1& fifi 4 OIREREMOMAELr D 5 & &
N2, W% 213 EREMAITEEN 2 BT 5720, BB ERR T S optic
flow# A2 (WHHNDODH % —HHO/FICIERT % & ) i HEE2iIgR) <.
DLPFCOAEBACH AN & & WM 2 2 &AMt EhTw b, AIFZETIX
WREEFZ VT, TV I NA 3 —IRIC & 2 BRI E (MCI due to AD) Z#iiC
B 2 DLPFCORERHN oA W % i3 %o [J7#E]MCI due to AD (n = 11, °F
69.61%) K OSRRABERERLE # (HC) (n = 20, “FI7351%) &3t & Liz. MCI due
to ADBRIZ 4B, MBEEH A 34ELNIZADIC X 2 B8 HE~NHER L7 TDH 5,
DLPFCZ MK § % 71— K= > (BA) 461 (BA46) . BA9/46WF15MI#k (BA9/46d) |
BAY/46UFIEMIEE (BA9/46v) @optic flow BIG0.1~0.3%0 % 0 ik K AZ 5 B % ZFATi
LC. MCI due to AD%E, HCEER T L 720 [R5 4H]1Z£BA46 )% 0°/EBAY/46v D
15500 (LR HAL) 1322, MCI due to ADBE (P39 + BEHE(R 2% © 45.9+196,
558+ 15.8) IXHCH: (30586, 34.7+8.1) Il L CTHEICE A > 72 (P = 0012, P <
0.001)o ROCIENT T, & v b 7Miliz 22373, 467 & L 725, BEIE0.72, 0.72,
FRLEE0.80, 0.95. HHARL T HIA§0.77, 090Td » 720 [l Z£BA46 & Z£BAY/46vD1IE
FHREEIEMCI due to ADDBWHHH &% 2 S,

AR PR B EE PR R %2 5 I 5 SRAISAEIR T RHC S5
¥}~ —H—MR-pro ADMDER

Ol M Al SR, ek Bl il RN Mk R
BE B ORSE K. DEE ThlL G ERE. KSR B
PIRI A=Y (N = W P Y N N 1 1111 B SN 1 I e o
ot B BERBERT. RE EAY
SO BERER SRR BRSBTS RL MRS PR | AR I - i
REALIIEL > & — RERVE, * SORE VIR KRBT e, i
AREPERE, ORI BRI BB OIE R BB WA
HRSCORSERAIRGEE & — AR L, ° SCRR T IR

[BRI®A G WEEBEAERRTFFOT PV A7 2 Vi Bk TdH 5 MR-proADM (midregional
pro-adrenomedullin) AW EVEHE BT 2 A BEHWE CH A 2 L 2 HE LR (] Alzheimers Dis
562017)c MR-proADMI, BAILZ &R 24 kB5 M L LT N ARA L2 b A SN, —i
/NI C b B FUELR WML & IS Il microbleeds (MBs) & B/MAS ESSHE 2 SOmg 2 46
BEChAN, ZORERTPMOENE Lo TRV, [HI]AE, EF OGO RS AN
BT, IiHMR-proADMIE B & # B2 M MRIE I IR 2 5H 2 Hub B 247 o 72 [
EBE TR 28 G TR A 20 IR (EIR216% (CTRAERRTE.0M) o 2N, BUABMRL, s ik BAE M
A, EMEEEC & A A, P MR-proADMIIGE 2 4206 Ly - ii2REc 51 2 BRI B
WEFERL 720 MRproADM#MIE 13, KRYPTOR (Thermo Fisher Scientific Inc) % i\ CRER MR
SAURIE L% 2o [RED MR-proADMME O FH1E, 051 0.13nmol/LTH -7z, 2HMTHET
HozOW, il WIE, BRFETH -7 (p<005). 2MMTld, MMSE. Sab gtk Kty 2
B il word fluency® & O° 1R/ B 1T BEREMA T 5SDMT (Symbol Digit Modality Test) T4
ERIET 2207 (p<005), Fi MRICHL T3, MR-proADMF fBEIX, WML grading® & O'MBsfHE
ERRICHRL Tz, MBS & 13 BARE Bad e o oo Mbs23TRAMBRIEIC T 2479 AF Tld, MR-
proADMFiff (2065nmol/L) 2%, WML# b4 BERMER DT » X:215L HEILS o 72 (p<005) o [
| MR-proADMI, BIRBIALY 2 7 A #T L5 L, RABEAEIE T L BB T 2 MBsO BLCB 5 L Tz,
SIRE RS % & CHBIERIT R AT 5 RIERE T HOBRM TR, MRproADMWERAHTH %,

0-26-2

0-26-4 E£IKEENT—9 ERBFBEHESEDEIHIIREEA
AESSHY — L DTIREM 2R D

OMmNL R A B D BR' H5
AT BR. HH RR. WE R
URCERR R B BRRAIREE, PGV HRaa

[HW]ER VAV CRAMKRE 2 3HE 3 2 M2 PR E LT, Bkt 7a—F
LY 2 I V= a3 YT OLRIEEICAH H U, BB 2 v 7e, Bi7e il
HFERSHE Y — VO 2 3 5 o TR R BIR @S 2. TV YN L 3 —
RIGBAMEAD, L ¥ —/MARGRAEDLB) & % W i, HEH#H (NC) O4iEF014 % 5t
GUC, BT S AT A 25 L BRI AT, A 70— Filiiss 2 3L —v 3
v H A oS REE) &P % idsk L7z. NC vs AD+DLB, AD vs DLB®
BERNC BT PG E) & BRI E) O SO W CIRERE U720 [RSE] B P I
IRF DI 7 — & IR 1] I D BUBAT O AEH, RRAVERLE A, RAVEY 7 5 4 7'
Tdh B —EDHE W RATIREACE A L D7z BN T, T7%D R
TADEDLBOW 75 4 THWi s fglC /2o A 70— Fillfiv 23— 3
V5 A7 MO YRR TIEW S 2% AD - DLBR 045 % R w7z, ADIZBIT 2
Ly ORTE B SR RIS REAC T & AR U 7zo [Ram] M 2 kil & & + 7 v — K iz
a3V =g Y FEWIGTEH. AR 2 R R AR APA - GRAIE S WA Y —
W7 W REVED D % o

BORAE RN

0-26-6 MEBER/NA 4~ —H—DHEIANZEIEH SERT 37
WY NA I —TRREDIER

OFH e AL BR. 4500 ERS, 0 s mr Pl
FYP R R RN W & J-ADNTM
CHRECRIRFSERT iR T BRRERRT E
PRI SRR RIS 7 SR E R S e
SRUNAERS A OFGERT, * ORGSR AR 0

[HI®] 7 VA == (AD) 23 B BBHEOMIEZTH LT, WY 2t
ROREVEIETH Do WHEBH (CSF) N4 43 —A —% T, My
TADWREDEIR T 2 REZ AT 52 &2 HNE Uiz D] ENZ i St R
J-ADNLCZI L. BSGRE & 127 1S CSF 2 $RIK S 7= 141460 (GRANE ¥ #5443
B, R RN 6249 . ADRYFRAES6HI) & . CSF/N A 43— —I2X D ATN (A=
TIaA R, T=s 7. N=ffEw 2, Btk +. Bt - o) S8z,
BAEIE & 1220 D K CSFN A + = —H —DEALB L OATN statusD BAT % T
L7zo G112 A OBERMIFIIC B W T, AT-NBEE A+TNBETOATY — A —
DA R E5 %8072, 11061 (78%) M ATN statusiEBAT L&A - 7245 A+T-N-
BEL A+T-N+HHED19%IEA+THN-BE L A+T+N+BHICE R ZNRAT L 72,0 [Ham] A
< — A =Bt #1220 H L IR B OBH T TS —h —»hind 5 2 L s
AR L, HRBHEOBRRBONRIHEL T,
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Drosophila model for parkinsonism by targeting
phosphoglycerate kinase

OTakashi Kasai', Hideki Yoshida®, Jo Shimizu®, Yumiko Nakao-azuma®,
Makiko Shinomoto', Takahiko Tokuda’, Toshiki Mizuno',
Masamitsu Yamaguchi®
' Department of Neurology, Kyoto Prefectural University of Medicine,

apan, *Department of Applied Biology, Kyoto Institute of Technology,

“Department of Rehabilitation Medicine, Gunma University Graduate School
of Medicine, ' Department of Functional Brain Imaging Research, National
Institute of Radiological Sciences, National Institutes for Quantum and
Radiological Science and Technology

[Background] Phosphoglycerate kinase 1 (PGK-1) is a glycolytic enzyme encoded by PGK-I,
which maps to the X chromosome. PGK deficiency, which was classically recognized as glycogen
disease type 9, causes X-linked recessive hereditary chronic hemolytic anemia and myopathy due
to insufficient ATP regeneration. Parkinsonism has occasionally been reported as a neurological
complication of this condition. We have recently reported that early-onset Parkinson's disease
(PD) can be developed even in a heterozygous carrier of PGK-1 mutation. [Objective and
Methods] To investigate whether an insufficiency of PGK leads to the degeneration of DA
neurons and confer susceptibility to PD, we investigated the phenotypes of fly models with the
knockdown of the Drosophila PGK-1 homologue, the Pgk gene. [Results| Dopaminergic (DA)
neuron-specific Pgk knockdown lead to locomotive defects in both young and aged adult flies and
was accompanied by progressive DA neuron loss with aging. Pgk knockdown in DA neurons
decreased dopamine levels in the central nervous system (CNS) of both young and aged adult
flies, suggesting that the Pgk knockdown flies established herein are a promising model for PD.
Furthermore, pan-neuron-specific Pgk knockdown induced low ATP levels and the accumulation
of reactive oxygen species (ROS) in the CNS of third instar larvae. [Conclusions] These results
indicate that a failure in the energy production system of Pgk knockdown flies causes locomotive
defects accompanied by neuronal dysfunction and degeneration in DA neurons.

0-27-3 Loss of CHCHD2 causes inclusion body formation
and dopaminergic neuronal loss in aged mice

OShigeto Sato', Sachiko Noda', Taku Amo®, Aya Ikeda',
Manabu Funayama®, Shigeomi Shimizu', Nobutaka Hattori'
' Department of Neurology, Juntendo University Graduate School of
Medicine, Japan, * Department of Applied Chemistry, National Defense
Academy, "Research Institute for Diseases of Old Age, Juntendo University
Graduate School of Medicine, * Department of Pathological Cell Biology,
Medical Research Institute, Tokyo Medical and Dental University

[Objectivel Mutations in the CHCHDZ2 gene cause an autosomal dominant
late onset Parkinson's disease (PD). The gene product CHCHD2 contains
mitochondria targeting sequence in the N-terminus and coild-coil domain at the
C-terminus and has been localized to the intermembrane space of mitochondria.
Although little is known regarding the physiological and pathological roles of
CHCHD2. To understand the physiological and pathological roles of CHCHD2
in vivo, we established CHCHD2 deficient mice. [Methods] We generated and
examined the CHCHD2 knockout (KO) mice to clarify the phenotype (behavioral
analysis, mitochondria structure, dopaminergic neuron) with aging. [Results]
CHCHD2 KO mice exhibited p62 inclusion formation and dopaminergic neuronal
loss in an age-dependent manner. These changes were associated with a reduction
in mitochondria complex activity and abrogation of inner mitochondria structure.
In particular, the OPA1 proteins, which regulate fusion of mitochondrial inner
membranes, were immature in the mitochondria of CHCHDZ KO mice. CHCHD2
regulates mitochondrial morphology and p62 homeostasis by controlling the
level of OPAL. [Conclusions] Our findings highlight the unexpected role of the
homeostatic level of p62, which is regulated by a non-autophagic system, in
controlling intracellular inclusion body formation, and indicate that the pathologic
processes associated with the mitochondrial proteolytic system.

0-27-5 Fatty acid-binding protein 7 mediates the
psychosine toxicity in oligodendrocytes

OKohji Fukunaga, An Cheng, Ichiro Kawahata
Tohoku University Graduate School of Pharmceutical Sciences, Japan

[ObjectivelWe have previously demonstrated that fatty acid-binding protein
3 (FABP3) triggers synuclein (Syn) accumulation and induces dopamine
neuronal cell death in Parkinson disease mice model. However, the role of fatty
acid-binding protein 7 (FABP7), another member of fatty acid-binding protein,
in the brain remains unclear in psychosine toxicity in oligodendrocytes.
[MethodsIWe overexpressed Syn in U251 human glioblastoma cells and tested
whether FABP7 is involved in the toxicity via Syn oligomer formation[Results]
FABP7-induced Syn oligomerization significantly increased in the presence of
arachidonic acid (AA) in U251 cells. The FABP7-induced Syn oligomerization
was associated with cell death in U251 cells. FABP7 ligand 6, a ligand we
developed with a high affinity for FABP7 (scanned using 8-anilinonaphthalene-
1-sulfonic acid (ANS) assay and quartz crystal microbalance (QCM) assay),
disrupted the FABP7-Syn interaction. FABP7 induced Syn oligomerization
in both KG-1C human oligodendroglial cells and oligodendrocyte precursor
cells (OPCs). Psychosine treatment also triggered Syn oligomerization by
FABP7 through phospholipase A2 (PLA2) activation, and induced KG-
1C and OPCs cell death. FABP7 ligand 6 reduced Syn oligomerization and
aggregation, and prevented KG-1C and OPCs cell death.[Conclusion]This study
showed that FABP7 triggers Syn oligomerization associated with psychosine-
induced oxidative stress, while FABP7 ligand 6 inhibits FABP7-induced Syn
oligomerization and aggregation, thereby rescuing oligodendrocytes from cell
death.
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0O-27-2 Altered peripheral clock genes and sleep and
wakefulness disturbances in Parkinson disease

OTianbai Li', Weidong Le"*
! First Affiliated Hospital, Dalian Medical University, China, ® Institute
of Neurology, Sichuan Academy of Medical Sciences, Sichuan Provincial
Hospital

Objective: There is a growing number of studies that revealed a link between
Parkinson's disease (PD) and circadian clock system dysregulation, but the
investigations at the molecular level are rare, especially in a large population-
representative PD cohort. To evaluate the altered expression of peripheral
clock genes and their correlation with the sleep-wake phenotypes including
rapid eye movement sleep behavior disorder (RBD) symptoms in a relatively
large population of PD patients. Methods: We determined the expression
profiles of five principal clock genes, BMALI, CLOCK, CRY1, PERI, and
PER2, in the peripheral blood mononuclear cells (PBMCs) of the patients with
PD (n=326), and healthy controls (HC, n=314) using real-time quantitative
PCR. Then we performed comprehensive association analyses on the sleep
characteristics and the PBMCs clock gene expression.Results: Our data showed
that the expression levels of BMALI, CLOCK, CRY1, PERI, and PER2 were
significantly decreased in the PBMCs of PD as compared with that of HC (P<
0.05). Statistical analyses revealed that a combination of five clock genes could
reach a high diagnostic performance (areas under the curves, 92%) for PD
comorbid probable RBD, as well as the risk predictive of sleep and wakefulness
disturbances in PD patients. Conclusions: Our study demonstrates that
peripheral BMAL1, CLOCK, CRY1, PERI1, and PERZ levels are altered in PD
patients and may serve as endogenous predictors for sleep and wakefulness
disturbances of PD.

0-27-4 MicroRNA-30e-5p is a potential biomarker for
Parkinson disease by targeting NLRP3 gene

OWeidong Le'*
! First Affiliated Hospital, Dalian Medical University, China, ?Institute
of Neurology, Sichuan Academy of Medical Sciences, Sichuan Provincial
Hospital, China

Objective: Recent studies have demonstrated that microRNAs are involved in
the regulation of Parkinson's disease (PD) - related genes and alterations of
certain microRNAs have been considered as potential biomarkers. This study
aims to identify differentially expressed microRNAs in the peripheral blood
mononuclear cells (PBMCs) of PD patients to serve as a potential disease
biomarker, and explore the functional mechanism of the identified microRNA
in PD. Methods: We screened and identified microRNAs using a PD-specific
miRNA-mRNA network model. Then we measured the identified microRNA
levels in the PBMCs of patients with PD (n = 126), sex/age-matched healthy
controls (HC, n=132), and non-PD neurological disease controls (NDC, n=124)
using the real time-quantitative PCR. The potential biological target gene of the
microRNA was analyzed by dual-luciferase reporter assay. Results: Through
microRNA bioinformatics screening and further validation in the PBMCs
from a relatively larger population of PD patients, the miR-30e-5p level was
identified to be significantly down-regulated in PD patients than those of HC
(p < 0.01) and NDC (p < 0.05). Furthermore, the NLRP3 gene was confirmed
to be regulated by miR-30e-5p and significantly increased in the PBMCs of PD
patients compared with HC and NDC (p < 0.01). Conclusions: MiR-30e-5p may
be a regulator of NLRP3 and a potential biomarker aiding in the diagnosis of
PD and monitoring disease progression.

0-27-6 Decreased functional integrity within striatum
and sensorimotor network in Parkinson disease

OTakaaki Hattori', Richard Reynolds’, Silvina Horovitz’,
Codrin Lungu®, Eric Wassermann®, Mark Hallett*
' Department of Neurology and Neurological Science, Graduate School of
Medical and Dental Sciences, Tokyo Medical and Dental University, Japan,
*National Institutes of Health, National Institute of Neurological Disorders
and Stroke, ® National Institutes of Mental Health.

[Objective] Parkinson disease (PD) is known to have abnormal function in
the striatum and sensorimotor network (SMN) areas. We aimed to evaluate
diagnostic utility of functional integrity within striatum and the SMN and
their associations with motor symptoms in PD patients. [Methods] We enrolled
51 PD patients and 18 age- and gender-matched healthy controls (HCs).
Motor symptoms were evaluated by using MDS-UPDRS part 3. Resting-state
functional MRI (fMRI) images were obtained from all subjects using Siemens 3
Tesla scanner. Functional 'connectedness' maps were created by calculating the
correlation coefficients in each voxel with every other voxel within the striatum
or SMN mask. The mean 'connectedness' values in striatum or SMN masks
were calculated, and they were correlated with MDS-UPDRS part 3 score.
Receiver Operating Characteristic (ROC) curve analysis was performed to
distinguish 2 groups. [Results] The mean 'connectedness' values within striatum
or SMN were significantly different between 2 groups. ROC curve analysis
showed that mean 'connectedness' values in striatum showed sensitivity: 72.2%
and specificity: 72.5% at cut-off: 0.19, and those in SMN showed 72.2% and 68.6%
at 0.36, respectively. Mean 'connectedness' in SMN were negatively correlated
with MDS-UPDRS part 3 score. [Conclusions] Our results suggest that mean
'connectedness' values in striatum or SMN can be a reliable diagnostic marker
of PD, and those in SMN reflect extent of overall parkinsonism.
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Motor nerve organoid is useful tool to analyze
axonal degeneration of ALS

ONaoki Suzuki', Jiro Kawada®, Tetsuya Akiyama', Shio Mitsuzawa',
Masaaki Kato', Hitoshi Warita'®, Teruo Fujii®, Kevin Eggan’,
Hideyuki Okano’, Masashi Aoki'
iDepartment of Neurology, Tohoku University, Japan, * Jiksak Bioengineering,
“Institute of Industrial Science, The University of Tokyo, " Department of
Stem Cell and Regenerative Biology, Harvard Stem Cell Institute, Harvard
University, ° Department of Physiology, School of Medicine, Keio University

Purpose: Amyotrophic lateral sclerosis (ALS) is an adult-onset
neurodegenerative disorder characterized by the death of motor neurons
and degeneration of axons. The purpose of this study is to analyze the
pathomechanism of motor nerve axon in ALS. Methods: We used human
induced pluripotent stem cells (hiPSCs)-derived motor neurons. We
developed a microfluidic device to form motor nerve organoid which can be
used to analyze axonal degeneration of stem cell derived motor neurons in
vitro. Results: We identified aberrant increasing of axon branching in FUS-
mutant hiPSCs-derived MN axons compared with isogenic controls as a novel
phenotype. We identified increased level of Fos-B mRNA, the binding target of
FUS, in FUS-mutant MNs. While Fos-B reduction using si-RNA or an inhibitor
ameliorated the observed aberrant axon branching, Fos-B overexpression
resulted in aberrant axon branching even in vivo. The commonality of those
phenotypes was further confirmed with other ALS causative mutation than
FUS. We'll also show the result of TARDBP-mutated motor neuron. Conclusions:
Analyzing the axonal fraction of hiPSC-derived MNs using microfluidic devices
revealed that Fos-B is a key regulator of FUS-mutant axon branching. Motor
nerve organoid is the useful tool to analyze axonal degeneration of ALS.

0-28-3 HIF1A-dependent autophagy mitigates alpha-
synuclein pathology and cognitive impairment

OTatsuo Mano', Gaku Ohtomo', Atsushi Iwata®, Tatsushi Toda'
"Department of Neurology, The University of Tokyo Hospital, Japan,
*Department of Neurology, Tokyo Metropolitan Geriatric Hospital and
Institute of Gerontology

[Objectivel Parkinson disease (PD) is a progressive movement disorder
where neurodegenerations occur in association with pathogenic a-synuclein
(aS) accumulation. Previous epidemiological studies have shown that
several vascular risk factors reduce the risk of PD. We aimed to elucidate
the molecular mechanism of how vascular risk factors reduce the PD risk
using the cellular and animal models. [Methods] We established a novel
cellular model to visualize seed-templated a S aggregation using bimolecular
fluorescence complementation assay. The cells were treated with a S seed to
trigger seed-templated aggregation of endogenous a S. We injected a S seed in
the right striatum of C57BL/6 mice. Bilateral carotid artery stenosis (BCAS)
was employed to induce moderate hypoxia in the brain. [Results] While a
S seed was incorporated into the endo/lysosomal pathway, seed-templated
aS aggregates were distributed to the autophagy-lysosome pathway,
suggesting separate degradation pathways. Chemical hypoxia by CoCl, induced
hypoxia-inducible factor 1A (HIF1A)-dependent autophagy and enhanced
the degradation of the seed-templated a S aggregates, not aS seed. In the
mice model, BCAS induced a significant increase of HIF1A expression and
significantly reduced the accumulation of phosphorylated a S in the neuronal
cells. BCAS also mitigated a S seed-dependent cognitive deficits. [Conclusions]
HIF1A-dependent autophagy mitigates a S pathology and cognitive deficits
by enhancing the autophagy-lysosome pathway to degrade seed-templated a S
aggregates.

0-28-5 A new mitochondrial quality control system
mediated by extracellular release

OKensuke Ikenaka, Chi-jin Choong, Tatsusada Okuno, Kousuke Baba,
Hideki Mochizuki
Osaka University Graduate School of Medicine, Japan

[Objective]l Recent studies have shown mitochondria can cross cell boundaries
and be transferred between cells. While the phenomenon has been extensively
reported, its detailed mechanism and the resulting biological consequences
remain unsolved. In this study, we tried to see how mitochondrial release
is regulated under stress conditions and how it relates to the mitophagy
regulations. [Methods] We developed the monitoring and quantifying system
of released mitochondria from cultured cells. We observed how released
mitochondria change, quantitatively or qualitatively, under treatment with
drugs inducing mitochondrial stress. We also observed whether defect in
mitophagy can alter the mitochondrial release. Finally, we evaluated the
amount of mitochondrial protein in biosamples obtained from patients and
model animals. [Results] Rotenone- and CCCP-induced mitochondrial quality
impairment promotes the extracellular release of depolarized mitochondria.
Overexpression of parkin gene suppresses the extracellular mitochondria
release under basal and stress condition, whereas its knockdown exacerbates
it. Sera of PRKN-deficient mice contain higher level of mitochondrial protein
compared to that of wild-type mice. More importantly, fibroblasts and
cerebrospinal fluid samples from Parkinson disease patients carrying loss-of-
function PRKN mutations show increased extracellular mitochondria compared
to control subjects. [Conclusions] Our findings suggest that extracellular
mitochondria release is a comparable yet distinct quality control pathway from
conventional mitophagy.

0-28-2 Altered exosome levels affect alpha synuclein
accumulation and propagation in brains

(OTaiji Tsunemi, Yuta Ishiguro, Asako Yoroisaka, Nobutaka Hattori
Department of Neurology, Juntendo University School of Medicine, Japan

[Objectivel Parkinson's disease is pathologically defined as the progressive
deposition of a-synuclein (a-syn) containing Lewy bodies (LBs) and Lewy
neurites (LNs). Accumulating evidence suggests that a-syn may spread in a
prion-like manner, where exosomes may play an important role by carrying a
-syn. To analyze the effect of exosomal secretion in a-syn spreading, we plan to
manipulate levels of Atpl3aZ, a protein located on multiple vesicular endosomes
and regulates exosome generation, in mouse brain. [Methodsl From 1 hour to 3
months after inoculating mouse a -syn fibrils into the striatum of A#p13a2 null,
wild-type, and lentivirus-mediated human ATP13A2 overexpressing mice, we
double-stained the brain sections by using anti- a -syn, anti-phosphorylated a
-syn antibodies with MAP2 (for neurons), GFPA (for astrocytes) or Ibal (for
microglia) antibodies. [Results] Inoculated a-syn were predominantly taken up
in microglias or astrocytes, but immediately disappeared. Then, appeared were
phosphorylated a-syn, which developed into LB/LN like structure, exclusively
in neurons. While no significant difference was observed in terms of glias'
uptake and neuronal LB/LN formation between Apl3a2-deficient and wild-
type mice, LB/LN formation was increased around the inoculated regions but
decreased in entire brains by overexpression of ATP13A2. [Conclusions] These
results suggest that enhanced exosome secretion increases focal accumulation
of, but attenuates spreading of a-syn in brains, suggesting the protective role
of exosomes in a -synucleinopathies.

0-28-4 Cellomics-neurology by CUBIC, 3D immunostaining
and high-speed imaging at whole-brain scale

OTomoki Mitani'*, Katsuhiko Matsumoto', Shuhei Horiguchi',
Etsuo Susaki"?, Kousuke Baba®, Hideki Mochizuki’, Hiroki Ueda'*
' Laboratory for Synthetic Biology, RIKEN Center for Biosystems Dynamics
Research, Japan, “Departments of Neurology, Osaka University Graduate
School of Medicine, Japan, * Department of Systems Pharmacology, Graduate
School of Medicine, The University of Tokyo

[OBJECTIVEI The neurological diseases have a variety of symptoms and
possible causes, implying unknown lesions remaining. In this study, to elucidate
the details, we established a whole-brain cell profiling method by developing
whole-organ tissue clearing (CUBIC), 3D immunostaining (CUBIC-HistoVIsion)
and high-speed imaging (MOVIE), and applied them to adult mouse whole-
brain samples. [METHODS] We developed efficient volumetric imaging MOVIE
system, integrated into a custom-built light sheet fluorescence microscope. In
addition, a cell detection algorithm was used for fast analysis of large imaging
data with highly parallelization of multiple CPUs and GPUs. We also applied
them to whole-brain immunostained samples for neural markers such as NeuN
and THIRESULTSI Acquisition time was reduced to within a few hours per
whole mouse brain. For example, when observing adult mouse whole brain with
a 10x objective, the throughput for a 50-ms exposure time was measured to be 0.56
TB/h and the total data size was 2.5 TB. Our cell detection algorithm operated
at 1 hr/TB and had an F-score of more than 90% nuclear stained cell detection in
the whole brain. These methods were also approved by adult mouse whole-brain
samples co-stained with nuclear and immunostaining to observe and quantify
neural markers at a whole-brain scale. [CONCLUSIONSI Thus, this pipeline may
lead to a more detailed quantitative analysis of very early pathological changes,
pathological progression, and site-specific symptom relationships in the future.

0-28-6 Anti-dyskinetic effects of zonisamide via downregulation
of 5-HT1A/1B receptors and 5-HT transporter

(ORie Tohge, Satoshi Kaneko, Satoshi Morise, Mitsuaki Oki,
Masataka Nakamura, Norihiro Takenouchi, Yusuke Yakushiji
Department of Neurology, Kansa medical university, Japan

[Objectivel To investigate the contribution of striatal serotonergic transmission
in the development of levodopa-induced dyskinesia (LID) and clarify new
targets for the anti-dyskinetic effect of zonisamide (ZNS), we analyzed
efficacy of ZNS on the severity of LID and expressions of striatal serotonin (5-
HT) 1A/1B receptors and 5-HT transporter (SERT). [Methodsl| Unilaterally
6-OHDA-treated rats were divided into five groups and received different
treatment for two weeks; no medication (N), intermittent levodopa (I),
continuous levodopa (C), intermittent levodopa and ZNS (IZ), intermittent ZNS
(Z). Forepaw adjusting steps (FAS) was tested before and after treatment
and LID was evaluated at the last medication. Striatal gene expressions were
quantitated by real-time RT-PCR and compared between lesioned and intact
sides. Immunostaining for SERT in the striatum and 5-HT in the dorsal raphe
nucleus (DRN) were also performed. [Results] The forelimb function assessed
by FAS was improved in all medicated groups. LID was seen in (I) and (IZ),
but the latter was milder. SERT and 5HT1A expressions was elevated in (N),
but normalized in (I), and decreased in (IZ). 5SHT1B expression was elevated
in (I), but normalized in (IZ). SERT expression was significantly reduced in
(I1Z) compared to (I), but the number of 5-HT immunoreactive cells in DRN
was equivalent between two groups. [Conclusions] One of anti-dyskinetic effects
of ZNS may be mediated by downregulating 5-HT 1A/1B receptors and SERT.
Modulation of these receptors and transporter may lead to a novel therapeutic
approach for LID.
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Safety and tolerability of conversion to siponimod
in MS: interim results of the EXCHANGE study

ODi Comite Gabrlele Bar-or Amrt Weinstock- 5guttmzln Bianca® o
Mao-draayer Yang', Cox Gma Cruz Linda-ali’, Meng Xiangyi®,
Su Wendy®, Cohan L. Stanley®
"Novartis Pharma KK, Tokyo, Japan, ?Center for Neuroinflammation and
Experimental Therapeutics, and Department of Neurology, Perelman School
of Medicine, University of Pennsylvania, Philadelphia, PA, USA, * Jacobs
School of Medicine and Biomedical Sciences, Umversrty at Buffalo, The
State University of New York, Buffalo, NY, USA, " Autoimmunity Center of
Excellence, Multiple Sclerosis Center, University of Michigan, Ann Arbor,
MI USA, ’Novartis Pharmaceuticals Corporation, East Hanover, NJ, USA,
®Providence Multiple Sclerosis Center, Providence Brain and Spine Institute,
Portland, OR, USA

Purpose: In the USA, siponimod is for the treatment of relapsing multiple sclerosis (RMS), including active
secondary progressive MS (SPMS). Understanding washout requirements when converting from other disease-
modifying treatments (DMTs) to siponimod is important in clinical practice and should be assessed prospectively.
Methods: Patients aged 18-65 years with advancing RMS, EDSS score of 20 to 65, and on continuous oral-injectable
DMTs for 3 or more months at time of consent were included in the analysis. Patients underwent immediate
conversion to siponimod, except those previously on teriflunomide who required 11-14 days' washout. Primary
endpoint was incidence of drug-related AEs. Results: 112 patients (705% female) were enrolled, completed
screening and were eligible for safety analysis (33.9% ongoing; 205% discontinued; 45.5% completed). At baseline,
median age was 455 years, median time since MS diagnosis was 112 years and median EDSS score was 35. In the
safety analysis set, 1 or more drug-related AE was reported in 348% of patients (n=39); 45% (n=5) had 1 or more
serious AE and 54% (n=6) had 1 or more AE leading to drug discontinuation. In the subgroup of patients who
had completed or discontinued from the study (n=74), 405% (n=30) had 1 or more drug-related AE. Change from
baseline in heart rate to 6 hours post first dose and AEs by prior DMT will be presented. Conclusions: Conversion
from oral-injectable DMTs to siponimod without washout displayed a good safety and tolerability profile.
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0-29-5 Effect of satralizumab on relapse severity in
neuromyelitis optica spectrum disorder (NMOSD)

OManabu Araki', Jacqueline Palace’, Ingo Kleiter”,
Anthony Traboulsee’, Takashi Yamamura Francesco Patti®,
Daniela Stokmaier”, Gaelle Klmgelschmltt Thomas Kuenzel’,
H.-christian Von Bﬁdingen Jeffrey L Bennett

! Kawakita General Hospital, Tokyo, Japan, > John Radcliffe Hospltal Oxford,
United Kingdom, ® Ruhr University Bochum, Bochum, Germany, ' University
of British Columbia, Vancouver, Canada, * National Institute of Neuroscience,
National Center of Neurology and Psychiatry, Tokyo, Japan, ° University

of Catania, Catania, Italy, " F. Hoffmann-La Roche Ltd, Basel, Switzerland,

8 University of Colorado School of Medicine, Aurora, CO, USA

Objective To assess the impact of satralizumab on relapse severity in patients with NMOSD. Methods
Data from the pooled intention-to-treat population across the double-blind periods of both SAkura
studies (SAkuraSky, NCT02028884 and SAkuraStar, NCT02073279) were used in this analysis. Severity
of protocol-defined relapses (PDRs) was assessed by comparing patients' Expanded Disability Status
Scale (EDSS) score at PDR vs their score prior to relapse. A similar analysis on optic neuritis PDRs
used visual Functional Systems Score (FSS) instead. A PDR was categorised as severe if there was a
22-point change in EDSS or visual FSS (optic neuritis analysis). Results Of 178 patients included in
the analyses, 26% (27/104 patients) vs 46% (34/74 patients) experienced a PDR with satralizumab vs
placebo, respectively. The proportion of severe PDRs was lower with satralizumab vs placebo: 19% (5/27
events) vs 35% (12/34 events), respectively. A similar trend was observed for severe optic neuritis
PDRs: 25% (2/8 events) vs 39% (5/13 events), respectively. Overall, there was a 79% reduction in severe
PDR risk with satralizumab vs placebo (hazard ratio [95% CI}; 021 [0.07-0.61; p=0.002). The proportion
of patients prescribed acute therapy with satralizumab vs placebo was 38% vs 58%, respectively (odds
ratio [95% CIJ 046 [0.25-0.86], p=0.015). Conclusions Patients treated with satralizumab had a lower risk
of severe relapse and were less likely to require rescue therapy for a relapse vs placebo. The number of
patients with severe PDRs was low, so results should be interpreted with caution.
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0-29-2 Analysis of Efgartigimod Efficacy Across Patient
Populations and Myasthenia Gravis Specific Scales

OHiroyuki Murai', Vera Bril’, Tuan Vu’, Chafic Karam', Stojan Peric®,
Tomihiro Imai’, Masanori Takahashi’, Akiyuki Uzawa®,
Antonio Guglietta’, Peter Ulrichts’, Tony Vangeneugden®,
Kimiaki Utsugisawa'’, Renato Mantegazza'', James F. Howard"
Internatlonal University of Health and Welfare, Japan,
?Krembil Neuroscience Centre, Umversny of South Florida, ' Hospital
of the University of Pennsylvama Wroclaw Medlcal University,
% Sapporo Medical Umverslty, Osaka University, ® Chiba University, ’ argenx,
" Hanamaki General Hospital, "' Fondazione Istituto Neurologico Carlo Besta,
2 The University of North Carolina

Purpose:To evaluate the efficacy, tolerability and safety of efgartigimod, a human IgGl antibody Fe-
fragment that blocks FcRn in patients with generalized myasthenia gravis (gMG) Methods:ADAPT was
a phase 3, randomized, double-blind, placebo controlled, global multicenter 26-week study in patients
with gMG (MG-ADL 25, 250% non-ocular symptom). Patients were randomized 11 to receive an initial
treatment cycle of 4 weekly infusions of efgartigimod (10 mg/kg) or placebo. Subsequent cycles were
initiated according to a patient's clinical response. The primary endpoint was percentage of AChR-
Ab+ patients who were MG-ADL responders (22 pts improvement sustained for 24 wks) after first
treatment cycle. Results:167 patients (n=129 AChR-Ab+, n=38 AChR-Ab-) were randomized. In AChR-
Ab+ patients, 67.7% of treated patients achieved MG-ADL responder status vs 29.7% placebo (p<0.0001).
Within this population, 63.1% of treated vs 14.1% placebo patients were also Quantitative Myasthenia
Gravis (QMG) responders (23 pts improvement sustained for 24 wks) in the first treatment cycle. In
addition, AChR-Ab+ treated patients also had significant improvement in MGC and MG-QoL15r scores
compared to placebo. The onset of effect reached significance after the first infusion in all the scales.
Treated patients experienced significant improvement regardless of age, sex, or baseline scores. Adverse
events were predominantly mild or moderate, with few =grade 3 severity. Conclusions:Efgartigimod
demonstrated significant efficacy in treating patients with MG, with no significant safety issues.

0-29-4 Bioinformatic analysis for the molecular features
of cell-cycle of M.leprae-induced stem cells

OToshihiro Masaki', Anura Rambukkana®

! Center for Medical Education, Teikyo University of Science, Japan, > MRC
Centre for Regenerative Medicine, University of Edinburgh

<Objective> Previously, we made a success in inducing mesenchymal stem
cells from mouse Schwann cells (SC) by M.eprae (ML) infection. The ML-
induced stem cells (ML-iSC) had multipotent differentiation capacity, and
during the differentiation, 2866 genes were down-regulated. Those genes were
supposed to maintain the stemness of ML-iSC, which should be called "ML-iSC-
stemness genes'. Those genes, in particular cell-cycle genes, had a remarkable
overlap with neural crest stem cell-stemness genes. We will present the data
in detail. <Methods> Based on transcriptome delineated by RNA-seq and DNA
microarray, "ML-iSC-stemness genes' were compared with neural crest stem
cell-stemness genes reported by Buchstaller et al, based on gene-ontology
(GO) data base. <Results> Among 237 neural crest-stemness genes, "ML-iSC-
stemness genes" shared 126 genes (53.2%). Remarkably, among the 126 genes,
cell-cycle genes shared 61 genes (484%). Frequently annotated GO terms
among those genes were "G1/S transition checkpoint” "DNA repair", "chromatin
remodeling”, "DNA replication initiation", and "DNA duplex unwinding".
<Conclusion> The remarkable overlap of stemness genes between the two
stem cells suggests that ML-induced reprogramming involved the reversed
developmental process back to Schwann cell origin, neural crest. The results
also suggested the importance of stem cell-specific cell-cycle machinery for
maintaining stemness, and that the cell-cycle was characterized by the robust
control of G1/S transition checkpoint involving DNA repair on the background
of active chromatin remodeling.

Early onset of efficacy with erenumab for
migraine prevention in Japanese patients

OSunfa Cheng Hirata Koichi®, Takeshima Takao’, Sakai Fumihiko’,
Imai Noboru®, Matsumori Yasuhiko®, Tatsuoka Yosh1hlsa
Yoshida Ryu_u Peng Cheng’, Mikol D.. Daniel'
! Global Development, Amgen Inc., Thousand Oalks, CA, USA, Headache
Center, Department of Neurology, Dokkyo Medical Unlversnty, Headache
Center, Department of Neurology, Tominaga Hospital, * Saitama International
Headache Center, > Department of Neurology, ]apanese Red Cross Shizuoka
Hospital, ® Sendai Headache and Neurology Clinic, ' Department of Neurology,
Tatsuoka Neurology Clinic, *Research & Development, Amgen K.K., ? Global
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Objective: To evaluate the time to onset of efficacy within the first 4 weeks after erenumab
initiation in Japanese patients with episodic (EM) and chronic (CM) migraine. Methods: Data
were analyzed from the 24-week double-blind period of two phase 2 (EM)/phase 3 (EM/CM)
migraine prevention studies in Japan. Between-treatment differences in least squares mean (LSM)
change from baseline in weekly migraine days (WMD) was assessed weekly for erenumab vs
placebo (PBO), in each study and by EM/CM subtype (Phase 3). Results: A total of 407 patients
from the phase 2 study (70 mg: N=135; 140 mg: N=136; PBO: N=136) and 261 patients from the
phase 3 study ([EM] 70 mg: N=78; PBO: N=81; [CM] 70 mg: N=52; PBO: N=50) were included.
For the phase 2 study, onset of efficacy was observed as early as Week 1 in favor of erenumab
70 mg and 140 mg doses vs PBO. Difference from PBO in LSM (95% CI) for change from
baseline in WMD at Week 1 was: 04 (0.7, -0.1; P=0.022) and 05 (-0.8, 0.2, P=0.004) in favor of
erenumab 70 mg and 140 mg, respectively. For the phase 3 study, significant differences from
PBO for patients receiving erenumab 70 mg were observed at Week 1 in patients with EM (LSM
[95% CIL: -0.6 [-1.0, -0.1; P=0.012), and at Week 2 in patients with CM (LSM [95% CI: -0.8 [-15, -0.1;
P=0028]). Conclusions: Erenumab treatment significantly reduced WMD compared with PBO.
Onset of erenumab efficacy occurred as early as Week 1 in patients with migraine.
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W 24T o 72, AW Y et BB A A & D RB SN, [HiH] AphCMAPIX
ALSHETYH 129+ SD 204 uVTH Y, WHEERE 331+ SD 263 u V& b AR/
& o 72 (p<0.01). AphUSH ALSH T 068 = SD 0.77 mmTdh O, K HE 1.52
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PhCMAPDV/NE < 72 % 27 ST ASALSHEOFIFRIZ I & 7225, RIREECI1k 140
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TBE OIS 2 BRI RS 2 2 W REVEA D B, F 72, ALSHETRS
WA OphCMAPIRIE DL T 3 & O phUSEEIE A (5 S4M8E)) 1%, 0%
FERE DS IEH TphCMAPOK T 28 & e WAEBINC 35 W T I 5 e 8 o0 LI 4R A &
5N D B

0-31-6 BAFME®cortical temorDFELEHNS : EXSEPICE
HwRIET 2 ILEEFH ORI & BHEEA

Ol GRS R RER. I AR AR RSC, s R
WU B, R B PRSI, FAT WIS AR R
HUT DS
RO IEEAIGER BRSPS ERI R R A
SHUBKAEBE R TADA - BRI SO AR AR I
W P M 2

[Hi) MR AR BN I + 7 0 — 2 2 CTAHA (BAFME) 3% I 4 7 0 —X 2
(CM) @K D12 THBIY: D cortical tremor (Ikeda et al1990) % 23 %, &4 1.
ThVE A TEAL (SEP) OMSEFH% OB A5 FRSEPOP25IH P O w54
WIRB A BAFME TR SN2 L L (7S, 20194 HARTA»A
#40) . P25 AR IR B RAT BN & A CThdro 720 METEIHG O H—Jl R
AT S5 SN 5 G MR M (ERS) . Bl M (ERD) BIGUCHH L. JiUE M5
WE 2 RES AT Bo [7HE]20184E4 H ~204E6 H I2CM % 2 L 1)l TH KSEP % 7
W, WGBTS N IER & R & Lrze H—RIBGERA T 0 JE
7=V TEWC L BT =AY MV RS LR R EURAT (TFA) %1
W7z, TFAICBWTHBTHETE 287 -0 EHD9 %, False discovery rate
<0.01% i 72315 8) Z ERS. IS8T —DKAPZERDE L7z, ERS. ERDO 4 i
%BAFME & Z DM CMAE T L7zo [ 8] 5513:2961 (BAFME 1361, Z ol
DCMI6M) . 58 k72 - 720 1000k HzEL T 0 )5 304 B B M OERS. ERD% Zh
Zh44 LI (76%) . 35 1l (60%) T, BAFMETIEZ Ol CM & ) B A
w7z (ERS 100% vs. 56%. ERD 85% vs. 41%. W dp<0.01). ERS. ERD
WERHACIMBLL, 2/ BL FERS% 20 78 A4 13 b CMIC It L TBAFME TR 2o 72
(80% vs. 44%. p=0.03) [sam] 1) Hi—RIBGRAT VIR 2 IR [ Dl BUAT LnE-F-2y 5
% 2 & Ty P25LLBE O R IRE P B B & B 7z Il L7z 2) # D R ERS. ERD
i3 cortical tremor (Ikeda et al,1990) DB FEBLEEAE 12 BY5H -3 2 W BEMEASE Vs
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TOEMEID IR S NIREGI DI

Ol 310 FHA AL, JEMS X2, Bl A5, I B
Jhrr M. R RS, Ul P, Htm BMEY
BT A ARSI e SRR AT - A TR, S AR R T AR
B BARESVEE, BRI HR TR A RSV RIRBE 9 SRR PR

[15 5t H W] SEAREA BN ZEAE (ESUS) O%ERFRA L LT 2 AARLLER
FLEREN (ICM) 2O D EMBERICA N TH 5. 4Bl TESUSTEGIIH L
TICMZHE L, OEMEIZHIE SN 2o EENs2cTs L2 HME L
72 [978:12017/7/17 52020/7/30IESUS & 1 S 723D 9 HReveal LINQ”
W L OE R 2 R E Lz, DEMBIABI S - AR, BRilshi
Ao ZN-ABEZ B L, Wil CREI R, MHSEAEN OBNPE il (85 pg/mlbL
), D-Dimer#ffi (0.6 ng/mlBA 1), ZARERBURO ke 2PENIAEIE O A7 46, PRI
Vb oflige (REELSemBh 1) A7 e, MR DU Ji AT o A7 6 % 07 BLINIC % 4%
L7z. BNP&D-Dimerid 0 flEy & o B 2s#Hh S8l X 0 I 2. [
IARE21H1, N-AfBE7TIBICTH - 72, AfBE/ N-ATBEICHBWT, AERRAET6/ 69
&, FEIERENIHSSH LAl 2/ 208, BNPEI 36.8%/ 7.8% (P<0.01), D-Dimer#ifii
60%/50.8%, DWI-ASCECTSH il 9/ 1125, £ HEREUHO MR S PERI%E 38.1%
/ 114% (P<0.01), HiBIBLLL - > 5£85.7%/54.3% (P<0.05), MAR DL Hi4719.1%/
10.1%B1CTd v, BNPRl, HHBILL EoMi%E, Z0BRFRO % B EaENEZE IO W
TIRAFBETREHMICAEICHRTH - 72, [RaE ESUSHE IR L TICM 2 i
LD B AS B S 7= 01X BNP s, HoBUBLL oo BigE, 296 SR o ] IR 2k
WREIED S Hr o 72, DB 2 IS 2 C & Tl e Ik TR0 & A 7 —
FTNTTL—=3a YOBRFWIEE &Y, HRELRTIELI LM TES.
R X9 BEFNIE X D BRI R ICM#EIS T 5.

0-32-3 Bty - BEBICHIF Bri-PASEHEIRRIC DL T DRREE

OfF  BW. ZWART. P 7, AE WG, e R,
'J\tH mg, mp SER. WA X
HEEFHRA P\]ﬂ%»&lﬂé?ﬂ%"?\]ﬂ% B

(F ] eI PE3E D BT C B 2 i - B 1251 B rePAKIATH 0 LS A PR
WD TALDIREETH %o AT TIZ20204E BEAREZTHUE LA B i
RN AR OREAEOMEKEE RN L7227 ¥ — MR REORHE LT,
Tt - B IC B rt-PABHEY BOSRO HEZ W S35 2 & & Lz, [7ik]

AP UCHAR 2 B%E L, RN oA, BEEEL MAhs
DA ME, ASIER AN O WM E B F O 4 . rt-PARGAT O e, FH v #E 7 oA
OB, Wk oME. mEYR— ok, WREB T 7T L0k,
PRI DI O W CHA Lo [RER]IE - BES O B9 B 5 I3 be o 8)
BLTWwS LA LA236/F0N, IAERBHICHESE L T 201801 Th - 7.
& S IZA5WE I LAN o [l 98 B 2 359 L 72 & % L 721077F 22w Crt-PAJE N L
72BE38ME. FEH L 2o 22 BECOMEIC D WT, KRR A I L7, WA RN Tk
AR R D 2 WVIZRARRAE O# AL CTdH 2 W IEMRIR SiB) IR = 2 —FH o W]
Ty WL BRI BT 2 A M E O A M, EFE R — MO A, Fik
EORMBIZOVWTRA AR D720 FEPZOVWTOHRER T 540
A DOWT, rt-PARIEMMERZ T3 (44%) THo =0k L, Ehtilize <7k
(184%) X A 325 B o 72 (p =002) o (K] rt-PARIAT O A B HEZ BT 5%
BRERSMOEMEL D . WRER 7O 7T 204 MEWMEL 720 BHHIZT
Tle S HIR—1R & 72 o T AT AW AL B3 I ML 2 AU B 0 3y
TAMUICERELREHETH D LR SN,

BYRTIMEABEORIU -V J(CEEENS—
RF7SERIBERATSS

O=H % B B Nl Kol e Fa, Rl ol
(32 Y/ - N YA S NI V51 S (N 113/ SRR L AN 2 S 5 N
HE Fk. H0 Rz
AOGRHAREM RS R R PR

[H 9] 568z 18R FIFLBRAE (PFO) HISHMN 0 20 PRI R AT & 0 itk Sz g
FINCERIED Y A7 L7 5PFO] OBWIIBITRUHEN T — F 7 70f
JIVE % MGEES 5. [J7ik] U Beic ABe LN MR O 72 o R HH#E A T — KT 5
% (TC-CFD) &b Ol (TEE) 2 W CTHA Y X ¥ MR & fifT L7
Plaxg e L7z, TEETH SNZPFODHNZEMITHICE D, 1) ¥ v ¥ MRd2S
W(ELRTHEASNDE A 7 0T UH20M0E L), 2) 05 R (ASA) D40,
3) HENNHFAUNAMTFOLLEY ¥ v b, DVTARIDU LZWZT 0OZEY
A 7PFOL EFK L7z, TC-CFIC X 2ME&, RMMBHIR & U8 % N HEAS Bh IR 0 Wi
FHELBZOTRPICBWT, FREN NV VAR LI & A H 0 3l
L7z, Bigashb~ 4 7 a7 VHEDMNMET > 7 F VO FiInternational
Consensus Criteria (ICC) # W THE L7, TEET#W Sh7z#) A 7 PFOIC
#3 5 TC-CFIDH 2355 L, HIZTC-CFITH 5N 72 [ (A 1 ICCDgrade T2
E, B SV Vo 2 LTktE, C B0 3 2 VISR THitk) Mo
Y 2 7 PROMHYEREE 2 4T L7z, [59E] 2019457 H 22 2020410 1 12 A B L 7244
BA1036) (ZePk23Bl, “F4ER65R) & AT L7z, PFOIX25M) (24%) T, 15
#1(15%) DY A 7 T o7z, TC-CFIDBMHIEIZRKILI3%, FFHR-IESY%, IEHE
J£89% & 15 &, AT DIEEEIZA $ 40%, B:53%, C:67% & BIEINDH 5\ I3l
B T TH B EA D EA o . (] TCCFIC X 24k Y v » Mk
FHYAZPFODAZ ) —= Y ZIZAHMTH Y, BN D 5 IE BB THEfT
FTHILENEETDH .
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RNEERE C BT D ABIRSERIES KTDEHE
ERfEEBR L DRHE

OBipg &7, /AR S, S EH, Bk iz, ZIlAET.
LT S S 4 NI Y R 1 N E L LY N S 3
FIA B IR A R PO 25 1

[ H W DIAE 22 45 CO Bl B & K BYIR 75 35 00 B I % 25 1 2 2 Il 26 17
O)fE.Fﬁld'—'Cﬁy% WHEDPAET 5 L3P R L v, %L fifF & DI
DVTEHFHREA STV R, MR B B 2 KBRS 5o 2
B L OIS & AP A PSS - BB X O TR L OISO W TR
L7z [J71:]20164E4 H 22 5 20194E9 H  TIZ M Bic ABE L 7= 2k 0 bihi 8 18 %
DI L, IR & O B < TERPEINA T UBS 2 RICHTI S SR
I —#f (TEE) % 92 L &8sk L7z, 2B % E S4mmbh o KEIIRF SR8 I 2 &
DERE O M X VARSI L7z, SR OABEOFIEHS 7 18 o i il I %<
B LT L, 3 HEORERE T 1% % modified Rankin scale (mRS) T#F
i L7z, 188 n72231610 ) b, DEHIE) & dmmb o KBRS SRS
LErVFNL AT 5B (Both-group) TIE, FiEf3» HHICKA oS £ 721
AFECAR S FEEICRD b, SERMT T, KBRS K%ﬂiﬁ}i@&&
A3 HREE KL T, Both-group THMAS IR F 7213238 C O BUED AT FITH <
(OR : 544, 95%CI : 128231, p=0.0216), AL\F*HII)J@&@ﬂ&lb?—fL'CSﬂ Hfz%
DT %A R (mRS3~6) DFEAA FIZ#E A - 72 (OR : 404, 95% CI: 1.14~14.3,
p=0.0310). [iiaa] REYIR S FRMIERZ & LolEh & &R Tiail, Zhe
N2 BNTH T AT, T - BTN L P RAR L & 4 2 W iEYEAUR
W27z, VIR JE B DB O AT M 2 hb & FRE AL T 2 — AR
2 TRBIRMEIENZ 2 5 i35 2 &1, HRTPPiOLO O REE % 2
Shb.

0-32-2

0-32-4 HEHNICEEUTzlong insular arterysBiiEED
BEREFICOVLTOREET

OWHBRM, M W, FE 8 fil AR
PR e T e IR

[H ] Long insular artery (LIA) iZrh KBNEIIRM2EE & O 70k U S8 f -~ 2 5
ST H B, LIEFLIERHEDOTHULILE & 2 225, ThE TZOFMIZOWTH
HEhTwiiros, Tamura S IEAEBIOKG CLIABURARIZE (DU FLIABE
9E) \CRRERIED S  ERBFLDIEBDOEGHI L W 2 M LT 275 IIRE
THAOLND L) RETEORBERTHHDASNS. KIFJETIILIABEE O
BRI 5720, ZOFREMRICHE LCTREWR, BRAIR, SR i s
oW THBME L7z, [J78:]20124E5 3 1 H %> £520204E10 4 31 H o B2 Y B~ A
e U 7= Pk JUUBORE 28 J 322760 % 0 R & L7z, TS 00 1) 5€ 12 1 E MR T AR I 1
&M, 22 ORHIRERNEE THE 247 > 72, LIAMEZE Z i RAESTIE & JEAEA I
D2BEZVT, AEER, YRR, RMUEAE, BEVROE, WRESLHRE, WRRE, BREZE o REE,
MPRESE D WEAE, BRARHER, (OB & P, kil oo W TR TBINICRGE 2 17 -
7z, [REEILIAMEZE X306 (1.32%) Td 0 . AELTREAS106Y, FEAELTRED2060CTH -
7z, WHEIE O WA IEAEATRETH EICZ < (0 vs 45%, p=0.002), 9 HTHITIEIFRE
TFRICH MG AT ST Wiz, ) A 2 DL Lo ZERTROE B IEELTRE T
ZWHITNC D - 728, A REAITRD SN d o 72(0 vs 25%, p=0.14). TFHH 2
HEHRIIETHTOARD SN TE Y, SFPM/IMEERS T TORERET
Hotz. WAFM A EE IR 572 (0 vs 15%, p=0.53). [fam] LIABE 213789
BT & 5 T2o D% subtypell 5T & 2 WHEMEAUR S M7z, JERRIEHIT
FIEARIE OB OMENEETH Y, FRHIITHIBEESEDGE L T 5 R D
%5, AEPESTHIEMAREE % ST C B WA E E NS,

0-32:6 HRETOMEIMFEEAH U EREMHERAORE

OXil ﬁé‘l. i%ﬁi&ﬁ'}‘ 1S I AT N ]| I N 1 1] A 1A
1165% Jefa's N BRI, WAE B WS SAWI. i 3B
R BAREARL 2 E TR IOREE U e T3 a U

[H 8] 50 LA 0 1 5233 2 5 AR IRABE 22 120 Ly B2 ISR LI 88N 0 A5 %)
PEAUR M zo BB TORBZ I FISLEISN OIS & % Y 14 29BN D W TG
& AT o 720 [J71:] 20184E1 H 700 2020410 7 12 4 B THEAR IR O 7230 (TR
T — WA A AT U 7 R VR R S0 2 st G BN P FLBRAE o A7 M, TR B*ﬂiﬁmlff”
SEDAHMEZ A L7z 09 HRRKLM I FLPSNT 0 #I5 & 7 0 15 2 9 B & Sl
L7zo DR AT0E.0 T o — WA 2 HidT L 72z dife219B0 0, DUPE I SE A 2661 %
BRA Uy 5 D0 A S 19381 (3P 12080, FI94E 681k = 11.75%) & W4 & L7z,
R PERAE ZE B 0 5 B I PIFLBA A 134961 (25.3 %) ISR, T-HAEH#66.5 + 11.25%.

WE308 (69.4%) T o720 3BNEIBYNR S 548G 05 NI 25 <0 I B ik e e 26 % &5 0
LTz, IREBHIRMARIE 2 47 L 723 SEVE I SEAIERE 2 B13681 (31%) TdH - 72,
AR HZ IR I LB A7 PH SR 0 e 6 S 1 2 i 72 L 71280 (6.2%) TH Y. £
D) BLLEHREOAH. Y x Y PEPL VI EEORMEREZLDZFIED
HESEILHE &5l 72 U 729361 (1.6%) T o720 9 B BN M990 I FLEHAT P 8
Wi % AT PR TH Do [hliam] 24 Be T O IR IFLBHAFE O A7 05 R IEBEHE & KA L2 o
720 UBET ORI RN FLEA SR 0 IS & 72 0 153 2 1% DIV 2E B 1 6% R E T
J}Jato
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Increase of mycobacterium avium subsp. paratuberculosis
(MAP) antibody levels in multiple sclerosis

OFumie Hayash1 Noriko Isobe', Dav1de Cossu?, Kazumasa Yokoyama®,
Ayako Sakoda , Takuya Matsushlta Nobutaka Hattori?,
J un-ichi Kira*'

' Department of Neurology, Graduate School of Medical Sciences, Kyushu

University, Japan, “ Department of Neurology, Juntendo University
School of Medicine, * Department of Neurology, Brain and Nerve Center,
Fukuoka Central Hospital, International University of Health and Welfare,
" Translational Neuroscience Center, Graduate School of Medicine, and School
of Pharmacy at Fukuoka, International University of Health and Welfare

Objective: Involvement of Mycobacterium avium subsp. paratuberculosis (MAP) have recently
been paid much attention in Crohn's disease that shares genetic susceptibility loci with multiple
sclerosis (MS). We aimed to investigate whether antibody production against MAP has any
relationship with clinical parameters and human leukocyte antigen (HLA) alleles in Japanese MS
patients. Methods: IgG antibodies against three MAP peptides (MAP2694y; 5, MAPO106¢,15,
and MAP4027,55,) and two human peptides (MBPg5 and IRF5,,,5,) homologous to MAP were
measured for the serum samples from 103 MS patients and 50 healthy controls (HCs) by indirect
enzyme-linked immunosorbent assay and compared between the two groups. For the antibody of
which titers differed by affectation status, relationship between its titers and clinical and laboratory
parameters including Expanded Disability Status Scale (EDSS) score was assessed. Results: MS
patients had higher titers of IgG antibody against MAP2694y;5; (MAP2694-IgG) than HCs (p =
0.0032), while antibodies for the other peptides were comparable between the two groups. Higher
MAP2694-IgG titers were associated with higher EDSS score (regression coefficient = 13367, p
=00038), even after corrected by age and disease duration (p = 00048). Carried HLA-DRBI
alleles and the intake of dairy products were not associated with MAP2694-IgG titers. Conclusion:
MAP2694-IgG was elevated in our Japanese MS patients and higher MAP-2694-IgG titers were
associated with worse disability but not with HLA-DRBI backgrounds nor dairy consumption.

0-33-3 A novel diagnostic marker for secondary progressive
multiple sclerosis: Neuro-Astroglial Index

OVYuri Nakamura12 Mitsuru Watanabe Aleksandra Maleska Maceski®,
Shoko Fukumoto®, Katsuhlsa Masaki®, Noriko Isobe’ ’
Takuya Matsushlta Ayaoko Sakoda', Ban- -Ju Saitoh’,
Dav1d Leppert’, Jens Kuhle®, Jun-ichi Kira"?

! Department of Neurology, Brain and Nerve Center, Fukuoka Central
Hospital, and Translational Neuroscience Center, Graduate School of
Medicine, International University of Health and Welfare, Fukuoka, Japan,

“Department of Neurology, Neurological Institute, Graduate School of
Medical Sciences, Kyushu University, Fukuoka, Japan, *Neurologic Clinic and
Policlinic, MS Center and Research Center for Clinical Neuroimmunology
and Neuroscience Basel (RC2NB), University Hospital Basel, University of
Basel, Basel, Switzerland

[Objectivel It is often difficult to identify the beginning of secondary progressive phase in the early course of multiple
sclerosis (MS). Pathologically, axonal loss and astrogliosis are characteristic of secondary progressive MS (SPMS).
We aimed to clarify if serum levels of neurofilament light chain (sNfL) and glial fibrillary acidic protein (sGFAP) can
discriminate SPMS from MS in remission. [Methods] Levels of SNfL and sGFAP were measured in healthy controls
(HCs) (n = 49; 49 serum samples), patients with relapsing-remitting MS (RRMS) in remission (26 serum samples),
and patients with SPMS (20 serum samples) by ultrasensitive single-molecule array assays. We defined Neuro-
Astroglial Index (NAI) as a multiplication product of sNfL and sGFAP, which reflects axonal loss and astrogliosis in
SPMS. [Results] Both sNfL and sGFAP levels were higher in SPMS patients than RRMS patients in remission (median
283 vs 166 pg/mL, p=0001; 1918 vs 1025 pg/mL, p=0003) and HCs (p=0.0007 and p<0.0001, respectively). NAI was
also higher in SPMS patients than RRMS patients in remission and HCs (both p<0.0001). High levels of sNIL (>253
pg/ml) and sGFAP (>146 pg/ml) distinguished SPMS from RRMS in remission with the area under the curve (AUC)
of 0.78 and 081, respectively. NAI was highly efficient to discriminate SPMS from RRMS in remission with AUC of (.89.
At a cut off value of 407836, the sensitivity and specificity of NAI were 750 % and 962 %, respectively. [Conclusions]
NATis a novel biomarker that can differentiate SPMS from RRMS in remission with high specificity.

0-33-5 Novel EEG biomarker to distinguish anti-NMDAR
encephalitis from other autoimmune encephalitis

OTomotaka Mizoguchi, Hara Makoto, Kenta Tazaki, Natuki Oshita,
Naotoshi Natori, Satoshi Hirose, Yuki Yokota, Takayoshi Akimoto,
Satoko Ninomiya, Masaki Ishihara, Akihiko Morita, Hideto Nakajima
Division of Neurology. Nihon University School of Medicine, Japan

Objective: To identify the biomarker of electroencephalogram (EEG)
to facilitate early distinction between anti-NMDA receptor encephalitis
(NMDARE) and other autoimmune encephalitis (AE). Methods: We reviewed
the admission EEGs of the patients who fulfilled the diagnostic criteria 2016
(Graus criteria) of definite NMDARE and possible AE (pAE), and were
treated at our department between January 2014 and October 2020. The
power value (PV) analyses of all subjective EEGs were implemented using
the following method: 1) extract the 10 regions of interest that were randomly
selected 13-second artifact and seizure free area, 2) compare the total PV after
fast Fourier transform on C3-C4 channels in each frequency band. Statistical
significance was tested using the Mann-Whitney U test. Results: Nine patients
with NMDARE (median age: 21 years; 8 women) and 12 with pAE (median
age: 38 years; 6 women) met the criteria and were enrolled in the study. Based
on the comparative analyses of the PV, two novel indicators were identified,
namely Beta Ratio Except Delta (BRED) (PV of total f/PV of total a+8),
and Beta Theta Power Ratio (BTPR) (PV of total #/PV of total #). The
median BRED (0436 vs. 0.101, p=0.004) and BTPR (1.227 vs. 0.120, p=0.002)
were significantly higher for NMDARE group than the pAE group. The ROC
curve area of BRED was 0.86 (95% CI 0.69-1.00), and cutoff value of 0.313
yielded a specificity of 83.3% and sensitivity of 88.9%. Conclusions: Novel EEG
indicators, BRED and BTPR, are non-invasive biomarkers that appear useful in
early distinction between NMDARE and other AE.
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0-33-2 Continued increase of multiple sclerosis and
neuromyelitis optica in the 5th nationwide survey

ONoriko Isobe', Masaakl Niino?, Mltsuru Watanabe', IChlI‘O Nakashlma ,
Takuya Matsushita', Yasunari Sakal Jin Nakahara Tzumi Kawachi®, Hirofumi Ochi’,
Yuji Nakatsuji’, Yusei Miyazaki’, Julchl Fujimori’, Kenji Kufukihara',
Kosh1 Nakamura8 Kiyomi Sakata’, Makoto Matsu110 Jun-ichi Kira'

! Departments of Neurology and Pediatrics, Graduate School of Medical
Sciences, Kyushu University, Japan, Departments of Clinical Research and
Neurology, Hokkaido Medical Center, Department of Neurology, Tohoku
Medical and Pharmaceutical Unlvermty Department of Neurology, Keio
University School of Medlcme ° Department of Neurology, Brain Research
Institute, Niigata University, ® Department of Neurology and Geriatric
Medicine, Ehime University Graduate School of Medicine, ' Department of
Neurology, Toyama University Hospltal 8Department of Public Health and
Hygiene, University of the Ryukyus, Department of Hygiene and Preventive
Medicine, Iwate Medical University, " Department of Neurology, Kanazawa
Medical University

[Objectivel To i the epidemiological characteristics of multiple sclerosis (MS) and neuromyelitis optica spectrum disorders
(NMOSD) in Japan through the 5" nationwide survey. [Methods! Preliminary survey was conducted to ascertain the approximate number
of patients with either MS or NMOSD who visited the selected facilities during 2017. Preliminary survey packages were sent to 3799
departments from the facilities that were randomly selected using pre-determined sampling rates and were specialized in these diseases.
Secondary questionnaire was sent to the facilties with cases to collect the detailed information of each patient. [Results] Response rates
were 60.1% for preliminary survey and 335% (6990/13067 forms) for secondary survey. Estimated number of MS and NMOSD patients
were 24118, The crude prevalence in 100000 population was 143 for MS and 53 for NMOSD. The number of the patients with MS (pwMS)
was positively correlated with the latitude of the hospitals, but no correlation was seen in NMOSD. PwMS demonstrated lower female-
to-male ratio, younger age of onset, lower EDSS scores, and higher proportion of ever-smokers than pwNMOSD (all p < 0.0001). PwMS
in northern Japan more often fulfilled Barkhof criteria than those in southern Japan (p = 65 x 10°), while NMOSD did not show any
difference, Disease-modifying therapy had heen used for 734% of MS patients. [Conclusions] The prevalence of MS and NMOSD was still
increasing. Smoking could be a risk factor in Japanese MS and high latitude may contribute to the increase and MRI characteristics in MS.

0-33-4 Clinical and immunological investigations in
autoimmune encephalitis and its related disorders

(OTakahiro lizuka, Atsuko Yanagida, Naomi Kanazawa, Ryoko Iwase,
Naomi Nagata, Hiroki Suga, Juntaro Kaneko, Eiji Kitamura,
Kazutoshi Nishiyama
Department of Neurology, Kitasato University School of Medicine, Japan

Objective: To investigate the clinical and immunological features of suspected
autoimmune encephalitis (AE) and its related disorders. Methods: We reviewed
the clinical information of 442 patients with suspected AE or its related disorders,
who underwent neuronal surface antibodies (NS-Abs) between 2007 and 2020;
51% (226/442) of the samples were referred from 102 other hospitals in Japan.
NS-Abs were determined at Dalmau's lab using rat brain immunohistochemistry
(THC) and cell-based assay (CBA). We measured NS-Abs with in-house THC and
commercial assays (EUROIMMUN fixed CBA or IHC) in the selected patients.
Results: NS-Abs were identified in 23% of patients (102/442): 26% of patients
with suspected AE (88/344) and 14% of those with its related disorders (14/98).
The NS antigens included NMDAR (60, 7 with MOG), LGI1 (10), GlyR (10),
GABAaR (8), GABAbR (4), AMPAR (4), Caspr2 (1), and unknown (9). 52 (87%)
patients with NMDAR-Abs presented with typical anti-NMDAR encephalitis, but
the remaining 8 showed post-herpes simplex encephalitis (3), isolated psychosis
(3) or epilepsy (2). GlyR-Abs were identified in 25% of patients with stiff-
person spectrum disorder (SPSD) (10/40). In-house IHC confirmed a reactivity
with antigens expressed in neuropil of rat hippocampus or cerebellum; the
immunolabeling pattern was different depending on antigens but was similar
between in-house THC and commercial IHC when the antibody titers are high.
Conclusion: One-fourth of the patients with suspected AE or SPSD had NS-Abs.
Both THC may be useful for early identification of NS-Abs.

0-33-6 Management of disease activity and obstetric outcome
of pregnancy in a Japanese cohort of MS and NMO

OKaori Yanagawa', Estuji Saji', Fumihiro Yanagimura'?,
Takahiro Wakasugl1 Maiko Umeda®, Yoshitaka UmedaZ
Nobuya Fujita®, Masatoyo lehlzawa Osamu Onodera',
Izum1 Kawachi"?

! Department of Neurology, Brain Research Institute, Niigata University,
Niigata, Japan, ® Department of Neurology, Nagaoka Chuo General Hospital,
Niigata, Japan, ® Department of Neurology, Nagaoka Red Cross Hospital,
Niigata, Japan, ' Niigata University of Health and Welfare, Niigata, Japan,
° Comprehensive Medical Education Center, Niigata University School of
Medicine, Niigata, Japan

[Objectivel Multiple sclerosis (MS) and neuromyelitis optica spectrum disorders (NMOSD) are the
two main CNS autoimmune disorders, and patients with each disease are predominant among women
of reproductive age. Since recent advent of disease-modifying drugs (DMD) in MS and NMOSD, more
patients have been seeking advices for having a baby. The aid of the study was to identify how to support
family planning decisions and to improve disease activities and obstetric outcome of pregnancy in female
patients with MS and NMOSD. [Methods| Data on 25 Japanese women (31 pregnancies) with NMOSD,
MS and MG were retrospectively collected from 2000 to 2020. [Results] 21 pregnancies (13 pregnancies
with MS and 8 pregnancies with NMOSD) were confirmed during total disease courses. Among them, 19
pregnancies (12 pregnancies with MS and 7 pregnancies with NMOSD) had initial disease onset before
pregnancy. In cases with initial disease onset before pregnancy, 75% (9/12) of MS and 86% (6/7) of
NMOSD had continued disease treatments including DMD before pregnancy, and 89% (16/18) of MS or
NMOSD patients had low disease activities before pregnancy. During gestation periods, 8% (1/12) of MS
and 87% (6/7) of NMOSD had continued (e.gsteroids). During gestation periods, no cases of MS (0/10)
and 14% (1/7) of NMOSD, had miscarriage. No cases with MS and NMOSD had exacerbations during
gestation periods. [Conclusions] A personalized management and preconceptional counselling in planning
pregnancy should be important due to improve clinical outcomes of disease activities, deliveries and births.
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Trans-ethnic fine-mapping of the major
histocompatibility complex region in Parkinson's disease

OTatsuhiko Naito'?, Wataru Satake', Kotaro Ogawa’, Ken Suzuki’,
Jun Hitara®, Yukinori Okada*!, Tatsuhi Toda'
"Department of Neurology, The University of Tokyo, Japan, ? Department
of Statistical Genetics, Osaka University, Japan, * Pharmaceutical Discovery
Research Laboratories, Teijin Pharma Limited, ' Laboratory of Statistical
Immunology, WPI-IFReC, Osaka University

[Objectivel Despite evidence for the role of human leukocyte antigen (HLA)
in genetic predisposition to Parkinson's disease (PD), the complex haplotype
structure and highly polymorphic feature of the major histocompatibility complex
(MHC) region has hampered a unified insight on genetic factors associated with
PD risk. We conducted trans-ethnic fine-mapping to elucidate shared and distinct
genetic features of the MHC region associated with PD risk. [Methods] We
targeted European populations (14,650 cases and 1,288,625 controls) and East Asian
populations (7,712 cases and 27,372 controls). We adopted a hybrid fine-mapping
approach including: (1) HLA genotype imputation of genome-wide association
study (GWAS) data using a novel imputation method, DEEP*HLA; and (2) direct
imputation of HLA variant risk from the GWAS summary statistics. [Results] We
identified the strongest associations in class II HLA genes, with the top at amino
acid position 13 of HLA- DR A1 (P = 60 x 10"), which explains the majority of the
risk in HLA-DRBI. Stepwise conditional analysis revealed additional independently
associations in class T HLA genes, with the top at Ala69 in HLA-B (P = 1.0 x 107).
A sub-analysis in Europeans revealed additional independently associations at non-
HLA genes in the class Il MHC region (EHMTZ; P = 25 X 107). Further, there
existed an inter-ethnic disparity in the magnitudes of the effect sizes of HLA class
I and class II variants with PD risk. [Conclusions] We revealed that PD risk was
independently associated with class I and II HLA genes in the trans-ethnic cohorts.

0-34-3 Hetereoduplex oligonucleotiede mitigates various
types of acute CNS toxicities via CSF route

OChunyan Jia, Kotaro Yoshioka, Su Su Lei Mon, Maho Katsuyama,
Kie Tanaka-yoshida, Tetsuya Nagata, Takanori Yokota
Department of Neurology and Neurological Science, Tokyo Medical and
Dental University, Japan

Objective: ASO (antisense oligonucleotides) with direct injection into
CSF space has been exploited for treatment of CNS diseases. However,
CNS toxicities of ASOs, especially of gapmer type, are serious one of main
obstacles for clinical application. We have developed a double stranded ASO--
hetereoduplex oligonucleotides (HDOs) which comprise an ASO strand and its
complementary RNA strand. Here, we investigated that this HDO technology
with intracerebro-ventricular (ICV) administration mitigates CNS toxicity
without reducing potency of ASO and various adverse effects including toxic
biomarkers of cytokine responses or activation in astrocytes or microglia after
injection. Materials and Methods: We designed various HDOs using ASOs which
silence target mRNAs of Alzheimer diseases highly but have severe and lethal
CNS toxicity. We then injected these oligonucleotides to ICR mice via ICV route
to assess severity of acute CNS toxicity from phenotypic behaviors of mice.
Brain samples were collected in a time course manner to evaluate knockdown
efficacy and biomarker levels. Results: Acute scores of mice treated with HDOs
dramatically reduced when compared to those with the parent ASOs. Moreover,
we revealed that structures and chemical modifications in oligonucleotides
influence silencing efficacy of target RNAs and toxic effects of phenotypes and
biomarkers. Conclusion: HDO-technology significantly improved CNS toxicities
by single-stranded ASOs without interfering potency and consequently provides
important insights of nucleic acid therapy for CNS disease.

0-34-5 A multi-ethnic meta-analysis identifies novel
genes, including ACSL5, associated with ALS

ORyoichi Nakamura', Kazuharu Misawa®, Genki Tohnai', Masahiro Nakatochi', Naoki Atsuta',

Naoki Hayashi', Masahisa Katsuno', Yuishin Izumi’, Nobutaka Hattorf’, Mitsuya Morita’,

Akira Taniguchi’, Osamu Kano’, Masaya Odz’, Satoshi Kuwabara", Ryuji Kaji', Yukihide Momozawa',

Masao Nagasaki*”, Gen Sobue', the Japanese Consortium for Amyotrophic Lateral Sclerosis research™*”
"Nagoya University, Japan, > Tohoku Medical Megabank Organization,
Tohoku University, *Kansai Medical University, "Tokushima University,
° Juntendo University, ® Jichi Medical University, * Mie University,

Toho University Omori Medical Center, ° Vihara Hananosato Hospital,

1 Chiba University, YRIKEN Center for Integrative Medical Sciences,
2Kyoto University

[Background and Objectives] Amyotrophic lateral sclerosis (ALS) affects people of all ethnicities.
Approximately 90% of ALS cases are sporadic and thought to have multifactorial pathogenesis. To
understand the genetics of sporadic ALS, we conducted a genome-wide association study (GWAS)
and a multi-ethnic meta-analysis. [Methods| We conducted an association study using the genome-wide
SNP chip data of 1,173 sporadic ALS cases and 8925 controls in a Japanese population. Subsequently, a
combined meta-analysis of the Japanese GWAS dataset with the European GWAS dataset consisting of
20806 ALS cases and 59,804 controls was conducted. We validated the results using another independent
Japanese population and a Chinese population (1941 ALS cases, 3821 controls). [Results] In the Japanese
GWAS, no locus reached the genome-wide significance. The combined meta-analysis of our Japanese
cohort with the European GWAS data revealed a significant association at the ACSL5 locus (top SNP
p =297x10%). We validated the association with ACSL5 in the replication study (p=182x10"). In the
combined meta-analysis, the intronic ACSL5 SNP rs3736947 showed the strongest association (p=7.81
x10"). Using a gene-based analysis of the full multi-ethnic dataset, we uncovered additional genes
significantly associated with ALS: ERGICI, RAPGEF5, FNBPI, and ATXN3. [Conclusions| The multi-
ethnic meta-analysis identified the association of the ACSL5 locus with ALS, and gene-based analysis
identified 4 more genes. These results advance our understanding of the genetic basis of sporadic ALS.

0-34-2 canceled

0-34-4 Therapeutic effects of an optimized myostatin
inhibitory peptide

OYoshihide Sunada', Shunichi Shirakawa', Shin-ichiro Nishimatsu®,
Yutaka Ohsawa'
! Neurology, Kawasaki Medical School, Japan, * Natural Science, Kawasaki
Medical School

[Background] Myostatin, a muscle-specific transforming growth factor- f (TGF-
B ), negatively regulates skeletal muscle mass. We previously identified the
inhibitory core (IC) region derived from the full-length myostatin prodomain
(262-amino acids) which suppresses the C-terminal mature domain (ligand)
as an inactive circulating complex, as well as prevents ligand-receptor binding
in muscle cell membrane. However, a synthetic IC peptide showed very low
stability in the circulation (Ohsawa, PLoS One 2015: e133713). [Methods] To
increase stability in the circulation, we modified the IC peptide by linking
the different side chains of two amino acids according to the in silico analysis
based on the three-dimensional crystal structure. The resulting optimized
peptide was systemically injected to DBA/2-mdx mice, the most severe
mouse model of Duchenne muscular dystrophy (Fukada, Am J Pathol 2010:
176, 2414-24). [Results] The optimized peptide showed stable pharmacological
properties when compared to the IC peptide. Intravenous injection of the
optimized peptide alleviated the dystrophic pathology of the diaphragm in the
DBA/2-mdy, including necrotic fibers, fibrosis, and fatty degeneration (n=10).
[Conclusions] Our optimized peptide derived from the myostatin prodomain
showed therapeutic effects on the severe DMD model mice. This study
provides a rationale for the use of the optimized IC peptide for patients with
DMD.

0-34-6 Restoration of dystrophin ameliorates impaired social
behavior and amygdala synapses in mdx52 mice

OYasumasa Hashimoto', Hiroshi Kuniishi**, Masayuki Sekiguchi®,
Yoshitsugu Aoki'
! Department of Molecular Therapy, National Institute of Neuroscience,
National Center of Neurology and Psychiatry (NCNP) , Japan, * Department
of Degenerative Neurological Diseases, National Institute of Neuroscience,
NCNP, ® Department of Neuropsychopharmacology, National Institute of
Mental Health, NCNP

[Purposel Duchenne muscular dystrophy (DMD) patients show psychiatric symptoms
as well as muscle disorders. The lack of brain Dpl40, a dystrophin short isoform,
is associated with a high prevalence rate of autism spectrum disorders in DMD.
Here, we aim to investigate whether abnormal social behavior and the changes of
neurotransmitters in basolateral amygdala (BLA) are caused by a lack of Dp140 in DMD
mouse models. [Method] 8-week-old dystrophin-deficient mdx and mdx52 mice compared
with Dpl40 were used to assess social behavior. Synaptic function was also evaluated
by patch-clamp recordings with optogenetics, focusing on the medial prefrontal cortex
(mPFC)-BLA pathway, which is involved in social deficits in autism mouse models.
Then, exon 53 skipping was induced by intracerebroventricular injection of morpholino
antisense oligonucleotides in mdx52 mice, and restoration of Dp140 was tested by western
blotting, and the neurotransmitters in the mPFC-BLA pathway was evaluated by patch-
clamp recordings with optogenetics. [Result] We discovered that a lack of Dpl140 led to
impaired autism-like social behavior and neurotransmitter in BLA, and restoration of
Dpl40 following exon 53 skipping ameliorated the impaired phenotypes in treated mdx52
mice. We also confirmed that the abnormal neurotransmitter in the mPFC-BLA pathway
was normalized in treated mdx52 mice. [Conclusion] Restoration of Dp140 ameliorates the
impaired social behavior and neurotransmitter in mdx52 mice, highlighting a therapeutic
potential of autism spectrum disorders in DMD by exon skipping and Dp140 restoration.
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study)
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Gt R REPEHSPIC B W T2HHICE WAL TH ), —#RISHMBALZ BT 5,
2 & L CJapan Spastic Paraplegia Research Consortium (JASPAC) 2 X b Fiih
SN7SPGLDFER & b LIS Z DR « 75 FRUZFIFE A B L7zo D] 8L
R TSRS N285THK R D 9 BISFRICREEPLEIE T RAINE S h, SPG3L
LB S Nico BRME AR T & 72580 # & T ORBA IR & Lo [RiR]
FRIFISHRRIBA (BN, LAN), FEIEFEHIL 2245 (4~67%) TLOMKIL T
TOFIEN LRI L TH o 7zo RBIHFIERFISHBATREEZ AL, FBIMHRTE
% b DIEEPITHEITETH 5720 MFEAR3%TH Y, BEME L CTRMMRRE
TARIRET B T IRES D U XML S 9T d o e 25360, Aoz
SRR EM & N2 1VEB O 9 5261 TRIMCVOE T AR S M ze METHAE
TIRBHIEERATRR, 7L —2 37 VERDPARR, ¥y ALRIBERI
ARON, BRI Y V2~TICH M LT w7z FRRARRERDFIRRIC
B LN, [Hm] A OSPGILICB W T b BIEERO iR 7T L —L Y7 M
AR EEIEICH SN L AR L, D 5 OWEIT—HT 2R A SNz
LaL, ThdoZERE RGO Z D] 5 22T 21210 24 200 O ERTAL
DR Y AT (VAN

0-36-5 REEP2EILFERE (SPG72) RFRDERK « 4F&EIR
FHRE

OmA B, W WAL P L &
R G EARIE PR R

[HI]REEP2 (receptor expression-enhancing protein 2) i#ifz1-13SPG31 M 5K
T %REEPI# R T L HARICREEP family (28 L. /MR O k& 2B b >
T3 & &N b, REEPZEMATZETIC X Y A U 2 BHEVEEVE R R IZSPGT212 55
FEhzd, ShETICHRTIRRE 1 HOIMEB OAFE OB in T EROBED
HTHY, AR TOMEZE V. TNFTTOREBIEEE T ZBIR - 5 F-IZF
WS %0 [ B X 10RO &0 2 L D AR Z S & o THRV TV,
A5 DR Ly W7 & S & RO BT T o 720 MFEFIREHIHLE LT
W TR WSRO, I SO Rk ST & B 720 OB b Ak
JERZ RO 725, FEImH L HAEREIEFICRETH o720 Th D X ) BB
PRI % BE ., B s Y — AR E AT 5 7o [RERIREEPZEAZFIZI ALV R
B (e.119T>G, p.Metd0Arg) %7z, AR, BEHEIE T X CTHMMHSP T
HY . B THRIEERAI0EARIMTH Y, S22~ 4R TORIETH o720 K
KR TIEIEI A O LB & HIFA0fCT D 2 29T W B Td Y SPGT20JERAMEAT 13
FHIRIRTH L EEZOND, TeE LILRRPOIERPBEETH L Z &2 D
KB THIRDZ Mk % 8D 72, (] REEP2DFEHE L F 75 R 72 D% V)3,
REEPIZSIZX DA U BSPG31 L REEP2ERIZE WAL ASPG7213 EH 5 b 45
AEFIEDOMBILHSP 2 59 % 2 & SRR OMEEDE 2 Sh b, SPGT213 5 %
Ak EYE. Bk, MBI CTOMEDDH 20T, MiTiEd 2205 @B rrb
59, FHAETIE O MM AR VE SRR IC B U CSPCT20E N AU ETH D L HEZ D
hiz,

BN W A

0-36-2 SFEM/IVRIEEENRIEEC ST 2 HUBIFDRERE

iR B E DR RIS

OFriE Bl AR e, S5 g R RS SRR
T SR
2 K S R SRR R PO 2707 B
LM IR, U T - IR, * RPN A: S
GHlGS EEBEFINIACY F— 8 by 5 — RN

[T, AF A S EF VN E LB 239 (idiopathic cerebellar ataxia ; IDCA) D%
RS L SRS S he, 7, BREER A Ladis, ACRERESH Y
T % /N PEEE) S B E NS D S, SHIUMNRAERFET L L
XY, ACREREOMESARRINBIDCARE L, kB RE OBRNEEZ D 5
M HIERHME L [ B K Dpossiblebh LOIDCA 474, % Rk i
(MSA) 204, BEPERFBINNEYESE (HA) 13%. fEE174 05 E L, 7 v MRS
RS % O 72 Mk A S X 0, S OHUNMETUR Bk L7z, BUNMELARRYE &
FEPEIDCAERIT BT, AERG, YRR, #078ER, /NBAMERE, mRS, T BEHERAAT I,
SPECT, HBNAEZIBLL. FhNRAORM 5 — 1285, TRHEHD®ESR
Beat U7z, (R il e cld, IDCAME O34% I H/NRbi k2 RINL 72, Z O
eIk, MSAEH (10%, P=0037), HAEH (0%, P=0010), f%# (6%, P=0016) &
D A RCEMTH > 72 PUMNEDURBEIDCABFRE T, BEREM LKL, 48
IZSPECT CIEX B D /NRIILTEAC T % 3230 (50% vs 13%, P=0.031), /MisMEfIZZ Ly
fa % R, BMOGERE S — 2 2R 7D, 5T 8 Oneuropil ® A A3 Yefs S iz
IDCABER T, ZhUSN oYt 8y — 2 2R LZIDCARFEREE WL, 4 EI12mRS
HFEMTH o7 (3 vs 1, P=0022). [Kiaa] Wik &7 L2ZIDCABHO34%I2, HC
SIEMEO MG 2 RB T 2 HUMEIUAZ B L7, S o, s & i LA
FECTH - 72, JoNRTURRBPEIDCA A OERKINE#E, SPECTICB U 2 /Mo JExHFr
PRMFAE T &, Sk NRISEB R Z BT 22 L Thote. ThHOBKIMIEBELET
IDCABH T, PFUMRIUAOME &, REREOMRE LT 2 LEYDH D L EZ DI

0-36-4 HIERDEGETFHERICTSACSEIGFD/NU 7Y hh
BIE S NIz BAAEFI DRI

Qg BERE'S A W72, W RS WA L E R,
HETETS A% B, BN WS Fk o FES MM BEE.
Wl A JASPAC!

UHE R BRRR A BMEBE IR R R

2 [RIBS A AL KA E BARIRL, * IR AhREL

CRBIRE BENEL ORI AENEL. CHARTRY: R
TRORR AR B AR PER. S ESIREBCRERE  LOBIREE  ARRPIRL
OINKF HENEL CHREARKY: AENEL M JASPAC

[HB) > v WV KT - 37 % Mg % RIE (Autosomal recessive spastic ataxia of Charlevoix-
Saguenay : ARSACS) it 7+ 50 Xy 7 MTRMIHE S B EEMREERE T, SACSHEZ
FOERDPERTHD. Ny 7 MO —ZBIRE T, I~ Lo CRAET 2/MAH, T Hcketk,
AMARRE, FROEE, WEAHBEOMEZREL, MRZERETHA. Belk, 20045 1CHEK
ORFITSACTERZ ML LG L. 20, WHiik2 5%, Japan Spastic Paraplegia Research
Consortium (JASPAC) #H Tl I EEAD Y, Zhb0N, HANTSACSEETONY T Y
P E SRZAEFICOWT, WK, BETR, BETERICoOWTRET 5. DFEIFEERET,
RRARAEATED TIERE, AMRESH, ARAFEREE, WA B E O AD Y, EikGks
Ptk & % 2 5a, ARSACSHREDN AT, MIZTMATICMEAR Sh2ficowT, SACS
BRI =BT o 72, [RER] HBEREIER, ALHiREA S D4R R5EH, JASPACHT
KRG, FH5KR1EM D HANEH TR OSACSHIZT- 03 7 7 MHFES NI, Jhe
5% B BARFARACALE L, KRB AR Th o 7o, RAEERIT TR & WORBI & Y
B te BRGNS A R RERE 12T 2R 727, SO il T
TSR SO % RO e WBIA AR D o 72, F 72, RBA BERHERS L 9B CRRD T, RIS T 2981
TRz MRUIT A & B2 T & 22 222 PIMR I 13 & S0 %54, o TG 2 @n . (k)]
Lk TR IN & 47V SACSEIZ T 03 7 7 bAE S NAAERNE, M & AR RIREREE DL
SRR & W5 T E RS B E AT 24, MRIBEITR Tl —Th- 12

0-36-6 EEXAEDITBEAICEHTY 32ESHERIEHF

O—# Mk ®  ®E. il Wl Al EL R K
AL OCFH SR EAL E AW Bl A
VIR FANREARE, ® HROC AR R, UM SRR
") 7 VT BERRE AR L ROUR AR AR R AR A
MRS R N = 2 UL

[H 9] 20084F DITB# ik S LAk, TTBHEE: % 38 A U 7298 1 b bk 18 2 13220 61
DEFAEL TV SR, BETTE L o 2BRFMIE SR TE ST, Bl
ROZEF Y AIZZ L, 22T, EUIRSII 3 2 ITBRE O RHRAA % 92
HLABMOLEF Y AF =2 2352 R AMIC, AFEELL LR [
FEITBE AR H10% (SPG4 3%, SPG8 1%, WEIAWI6%. AP FHERS2.5
W, CEYRIEE RSO, PIMRI214E, ITB 85 WMSES» H),
AMBF19% (SPG4 4%, SPG31 3%, SPG80 244, WiMAWII0%. FFAliEFIYiEk
A85i%, T-HFHEAEER3LIIE, FIRRIIM17.94E) BT, Spastic Paraplegia
Rating Scale (SPRS), SF-36v2, &4 2MER L72ERHCFH A r—vo 32%
237 7 LG L7z, [FH]SPRSTIE, ITBEAMRE B W TRMi oK
HMI & RO 227, FEABE O T AT R BB B O P RIS B o 72,
SF-36v21d & AR HI T C 3 JEBEIXTT B A B D J5 A5G 205, 4 i) B0 1 =2 2581 -
LA T O TIZM S TH - 2. SEIRACIHG R 7 — 1V Tid, JRo
WL ITBEA B ICB W TRV TH - 722%, BAUIEER»ro7z ML,
WENR S WHEMICAH BB o 72, ITBEARI# % 5l LIS 8% 07—
& Cid, ITBEAI X Y SPRSEFEIRE CaFli 2 7 — VIS T3 R EZ T 5.
[Hiam] EBE OB T, BATHREA —E Pl FICEAL LADLAME F L 229 #I251TB
WERZMAL TV 20, STHOMKTTIE, #IRIEST LA TTBEA 12
JBASEE EFSIEVIREZ ZBTE TV S LV RO T2 v &
WLTVD, SHESIELDIEFIDOF -7 OERILEINS.
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0-37-1 CIDPICSHIFBME=—1—07 « S AY MEEHEIRK

RIS K UNF155 BCHid & DRAE

OWR Ml S E Ml R, R L O R
AT AR, TR SR DR D

[HIWLEAE, B 2R BB 2R BEHIEO N, A=A - L T2 —
"7 45 A MR (NIL) 25 H EhTwde BfE, CIDPIZBWTHBIY TR
N4 —h =135, FHRICHMES 2R EEOREZ 5 & I3HIRN
WCHEETH B, 4l CIDPIZBUTF 2 % M8 1] o i NIL AR 3 B 0> 7% 5 2 b
T 5o FHHMHICBT D MBENILLOEI A SN A< —h—L L TORFEL
BGRES %0 [Jik]I M 4d. NFI55HUAR Y B 1360 % & L CIDP B #58H) & i =
vhu—v1260, MENFLEEE 38 5 ¥ digital ELISA Y 25 4 (Simoa) 12X D
WiEo NFIS5HUARTEL3EI O 9 B 86 TiaHt i AT 51 2 Hififll & MiHNIL% &
DR THE. HBEAEEIImRS T, F 720 8% CHEBARE A % fifT L 72
40BN D T B I I B & ML NEL i B o0 B SV % ARt U 720 [ 2R] ML NEL
WIEIx, CIDPHEA T ¥ bo— )V X ) A RICHM %R L7z (Fefii20.63447.46 pg/
mL. p <0001, F&WMEH T ba—L X ) HEICEMEZR L. NFI55
PR PENE . PUARBEYECIDPRE X O A7 ISR CTdH - 72 (46.65 vs. 22.28 pg/mL,
b = 0.005)o i HE & OAH BN TIXMLIENILEE & mRSTHERMBEEZ R L7z
(r,= 055, p <0.001)o HALITEL & DI BT I MTNILELEE & A B i
JECIEDOMB % (7, = 0432, p = 0.001)  HFRREZE A T M CMA PRI &
HAOMB % BD 7z (7, = 0404, p = 0.004) o BEBIAIREAERC X 2 95 BLAEIG AT Tl
BT O M 2 RS 5 BMER & AR AR L2 (p=0011), 2k &
ECULEATOMBRENIL L bAREMBERL (7, = 0485 p = 0001). &
5 INF165 UK PERE (2 331 2 WG HEA A BT # O He il T, MUTENILIEE & Hrikfiti
W% & BT 2R Lo RIS NILIZCIDP OB BUGE BIME 2 3% & & H 12,
PR - i BRI R AN % S 5 Z L AURE N,

0-37-3 BIENMEMEEESREERICS T IEGREDER
HEZ DI

OB &, =% BT MU MEE BH EEL WL BT
Bk B KN RUE. BB OmL R AR R R
IR HCRGRATREBE TRRRIRE, TR B BRI B T bl PR

[ H ) s e BaE 2 Je it g (CIDP) T, Ml ikmas (US) Bk
MRITHFNIE AR S, BRICAHH L ST, KRB 5USH & U'MRI
WA DI WGES 5o [J7IE] 4 %2 2012462 520194612 £ TIZZB L. Ak
fZEMAE (NCS). USH X O BIMRI % 17 - 725161 % x4 4 & L 7z. EFNS/PNS
FEHEI XD RSB & MRS SR AR D B A AT 5 720 USIIM O E & R
AR IBUT B TH - FE - I - B oo W IR 2 R D s R (e
Logiq E9 GE Healthcare. 70 —7 : 6-12MHY =7 %) Z Wil L72o MRI
AR & OV AN AR & AR & Wl L Ao DRG] R %013 Ty pical BE3141,
MADSAM#E1661, DADSAHITH > 720 USTIE. Typical#i48%. MADSAMIE:
889%. DADSHE75% THIFEILIE 2 38 720 O F AVED T % % 8ET45%. 56%-
75%- JRIFTONMIE%26%. 81%. 50% T, MADSAMEE THEA IR BT O I
Do lze EAEDOEIEIIN & 0 EMIS, RTFOMREIE Typical T & D
JEfr, MADSAMAE TR & EBiCZ %> 720 MRITONIE X Typical#F82%.
MADSAME93% . DADSEE75% Tilth7zo O F AMEDONIE 2 #5T82%. 47%.
75% 12 RITONIEZ0%. 53%. 0% Tl 7z, USEMRIO I TIE, Typical
BETIIMRIASUS X 0 #5356 THUE % 8. MADSAMBE TIZUS TR FILIE o K
KA A o 720 NCSTId. Typical/ DADSEETI290% L A Definite® i I % il
L7z%5, MADSAMAETIE35% (6/17) A3DefinitelZ % & o7z Z D6BIHSH]
AUSF 72 (MRITHFIEIE & 32 72 [#53] CIDPIC B % Wi f§Z Wi k. Typical
B CIIMRIOMI A < . MADSAME T O T EIEIZUSO B ZE AT 22 o 72,
L AR DO PRI B & SMADSAMAE TIRUSHBMO—Mchb %2 6h
72

0-37-5 CIDPICxT BiftEEE : FEBRD S DIEEY

OFH k., =8 R~ Bn Hsg. ki 32k, 8K Bi—.
’i‘)l{; %H,]"“ R BE Y K. GERIEHLE. KA BN
e

[H ] ¥ % 5 o B8 % £ % = 2 — 185 — (chronic inflammatory
demyelinating polyneuropathy : CIDP) 29 % fEFiféiiid. RIS A2 7 a4
FALARTE B TH - 7225, %% 771 ¥ (immunoglobulin : Ig) #EH: A5 ATHI
A~ 2 Pk LTI S hTwd, ThENOHEHROENFRIZO VT
% HRIENTOUEA, HERRY A7 ICHTZV T VT =L FF—5RZ L,
BMERREOHIED A 5T, AHPR L ZOFREHEICOCTHIWSH,ITT
%o [J7EE120105E DARE. YRHTBBEIE D & 2 CIDPBH MATEBI A & Y ke THIN]
A BRI BAL, TEDEDO 7+ 0—=7 v 7R TH - Bl Z x5 e Lz,
HEFFIRMEDNEE. overall neuropathy limitation scale (ONLS). CIDP Disease
Activity Status (CDAS). HRRIWTFREOA I, A EHLITOWTHA I & ITHE
U7zo [REE] BRd RS B30T 2 BI35200 T - 720 MEFFREEONFUT T L F
=v'u ¥ (PSL) 368, Ighl: 74, Ighe Tik 260, PSL - IgiHiEpEH 560, Mot
FEWHIA 261 TdH > 720 CDASTESR S N Sremission GERZLE. HHHT 25
SAEANG) D€ % 72 3 BIEPSL 66, IgifilE 261, cure GEIRZE, WHHE T 2
S5ELL L) O EFE W22 THIEPSL 58, IgiiiE 0BITH - 720 — T, MO0
W7 IIE 2 Y B4 HERLOERFEAESEE, PSLMEET23%, IVIgHL Al
T8%Td o720 HFICPSLYMME TOAEHGILT1 % 2 BIEBEVELLNIZAEL T
Wi HERLICE ZHMOLEE L0 o 720 [Ria]CIDPISHT 2 A7 04 Fif
PRI AR R — T GBI R 5 O f HRLOBED R Vo gk
F72IIH PR G & 2 RIMMERHEI B E 220 s, A EFROBES
BT REEDSH B o

% 61 &5 (2021) 61 : S258

0-37-2 Guillain-BarréfE(RE$MHHAIC S 1T BFRAEM Y > ) VER
Yot w SO

Offid &<, £+ I, w5
Wil 2. BN 28— W B
HE B KRR BN L v & — e

H 19 © Guillain-Barr&E Bl (LT GBS) i 12 13 ek o B e 12 2 TRl st
BWOMGHEETH 2, AU 5 Gl BhRE & RN & o B
EW S AT RV, RIS TIXGBSO AT ARRIM ) ¥ 85R% 71 v b & FIRIN
FE, L OMIBIZ WIS 2T 5. Jiik 1 20164E 4 520204 12 AN ABE L
7=GBSBID 9 FEHE % 230 ] LA IS TRHER0 LI 2 SR T & 72374 2 9 4 & L, 18HE
HORMIMT/BY ¥ 88k 74 v N FACSHETHANT L. PEARNTTH 2
AERNCTEH L, ek (Z616, 214) LIERERE (S60i%, 16%) (X0 ¥ 71y
PRI L2, ¥— 2 BEAER (Hughes functional grade, HFG=4, 20%) &#%
FERE (HFG=3, 15%) IZDoWTHER Lz, S50 - Ml miiric b, ¥—
7 BEHFGAYE { (4.00£0.85 v.s. 290 +1.29; p=0.007), ~7$—TLHIKL (Thl) ¥t
(p=0.003), F4 —7CD8MkAE (p=0.007), =7 =2 & —CD4#ifii (p=0.003) TH >
2. EIEREE T (60801699 v.s. 46.33+17.14; p=0.018), 4 — 7 CD&{kfi
(p=0.023) 24 TH > 72, BIERIIHET, F4 —7CD8Fl, ~IV/3i—T2HE
T o7z (p=0.028). #am @ FE XIEREE 1SH L TR ThUSE A3
CEDHEIEALL B L TV AL D B, HikiHE O F A — TCDKAED S, i 4
DOPFINC R SN T E 72 R RIZISE BT 2 W iEVE %2 % 2 720 Bk
Y Y SERS T v MEFTIZGBSO MY A T HE T TH S g
2B %o

b NI L = o 2N

0-37-4 COVID-19 #{TFIC#I1F B Guillain-BarréfEIREE D
RREm

OmHWIHRE, B B 5 EAL il W' ok difd
KA B MER WED. WAE . BB
HCROHR L SO BE AL, * HORCHE LA B R PR

[H %] Coronavirus disease 2019 (COVID-19) ®#i47AGuillain-Barréhii 55 (GBS)
DOFIRBN G X 725 B 0 THERE L7z, [7E] 76505 o il i 1 5 95 b & 304
ROAREIE B I %, 20184 KA ©20204E 8 L 1] £ TOGBS (Bickerstaff
JERI g8 & FisherdE iRt A2 &) OBBEBZEREZRA L. £/ WiHIBVT,
20204F BEIZ ABE L 7=GBSIEA# & 201948 8 J2 0201848 BEIC A B U 7= 15 5t & TR
Mt L7z S 510, WA BT 2BREML &L <4 a7 7 X=llifkoBREEHEKIC
DT b 20204F BE & 20194F B S O20184F B T Lu il U 7=, [R5 ] GBS Be B B,
JRHIE T B e TUE20184F BE 1541, 20194EBEIZ 661 T - 7245, 20204E 8 2P
BITH - 72, AREHEPIREEC B VT, 20184132261, 20194 1X27HITH - 72
A3, 20204F B N6 HIIC & & F o 2o BRAWESR @ BEOAER (1261]) O BHTY
& LT, 20T RAGERARRIE#, TR & O RATIRY 5D - 7225, JRIN
AR ETETIEPIIFIOATH - 72, F 72, BRFREE S HOCGBSABEH X
Wirho s 51T, GBSOEITEGOMENF L ShTwa <4275 X=li%k
B L ORESENS Je D ABEE D 202045 BT S 22 LT /e, [Rsam] &
SE AR ST B & AR P BE O T 12 33 W T, 20204E 5 E W O GBSIE B R B
BIAEDS5% L, FIZIRA LT e, RASESEHBED I A5 ATK & {, A g
HEHPOABBEN VR 722 &0 51F, —HOGBSEZIZCOVID-19& Y i %
DEE L CZB R YER WD D 5. — 5, AR MR COMPM T 2B 2R 72
L13# 212 L, GBSORIE NBAM - 72 L e S 7z, S - 228 & LT,
COVID-1912 33 2 BB PR SRICHBE L T= 4 275 X< lilige s X OVt 28
DFATHMZ SN L RKBETMAAR T L HBAL B TREP MR- 722 L %
EhEzZ oMz

0-37-6 COVID-19 EERERAELEHE - IRRERFEZF S
FS5v - NU—IEIREE

OB it BN =2, Bl FHiT. &l
0] | I
RN ET Wi bE AhEPFr

[H W] COVID-1913Mige D A7z &3, HIR AR ZERAE L IR SE 22 &% S8 & & % D%,
¥ ¥ - NL—JEBRE (GBS) 7 &0 H SRt RN AR S B 3 2 Bt i
Vo AWFZETIE. GBSHERHIZ 2R L. COVID-191C & 5 GBSO % W 5223
LI xR HME Lize BEBIE/R]601CH M, 20204E 7 H #9040 & © & EAERASH B
#1295 HCOVID-19 PCREFVEASHINI L F 3838 LT\ 7225 452090 H IR & 3
WF S AABBELC ABEe R X D o Lovh - B A5EAT. 452495 H 548 PITeS
S, B MEda g, BT R (IR o PUIBA AR T (MMT2-3) \ 1l 1Jic,
Th7BL PR & FRACH T T ORBIRSE, DB SRS e & iR 7245, BALES
E 7% & o HARSERZE b e 20 o 720 BHER - FHEMRITIXEREH AR L, B
WA T2 /mm™ & 11239 mg/dL & & IHINaEE 2 2. GBSE B L7z,
BEMOPH Y 70+ ¥ FHAREBEETH > 72, 07T 7Y Rk %. Mk
500 %0 S H R I W) 2 G 7225, BHIAT - WSR2 < L 5429 H AU
VI %247 72 5 720 #5569 HAZHiAT L 72 a8 mA <1k, BB XL OREMRET
DLTEE, FWCVIET. AR fikE CEWCVAE T % 20, SNAPI A LI Ak %
GORMATETH > 720 SHHEM T, BAEN, AREEEILZRd7. B
TR TIEFRAET 2 5. P T IEMM T4 T L. 957095 H I 50055
Be~ahRiE bz U 7zo [#%£8]2020457 H % TI2COVID-195 1% OGBSIZ 7361 i 15 &
NCTWB25 AHITHRIERICIZCOVID-19 BT, 74 VW AOHERE TR
CHRIEFITZ AL CCBSERIES e E 2 ON b, T2, APITIE, HE
DB - WG, AR RCE AN TdH o 725, BEHE T bl U0 &
MIHMERT LI ENLVE S, SHOEFOEMEET 5,

R FERRERER,



FEPRApARE 45 61 &BI (2021) 61 @ S259

[M-PGRP78 Hiikld HCRZ M EAEERERD /N A 7
X—h—m?

OW# GBEWI, Wk &, fim B
IR R A7 Bt B 2 TR I R W PR

[H9]GRP78HiAIE. BLANERAFHIZ 2 <2 b 7 25 (NMOSD) 125\ TBBB%
ke S AHEME D OHCHARE LCTHE STz, AHEROMEIEY 228 T
vy METHRITDRTELDY, RETIZ S ORKEERNICHHIT 2 2 &1
A& TH %o 4. GRP7T8HUAKN &% A ELISAY THEN L. AHifkA*NMOSD
R EHOREEFRARIREON, o —h =L ) 2 2. ZEAEH TR
FEL 720 [iE] B ot P dik e JB 4980 (% J6 Pk iALAE20%). NMOSD 9.,
Yy h—2A% v 7 RRHIEIB, FCRETER AP, ZoMb760) . S5tk R
MR (F7 ¥ - NU—SEBRER &) 6581, JOIEVERTHR14H. ke ZE TR
28, 1 F3BI DML % v 7z, Y 2 ¥ F >~ FGRP7T8HF1 % AV 7-ELISA i
TIgGMGRP78YUMR 2 M5E L 720 [R5 GRPTSHUIK O Btk 3 A5 02 o 72 D I3 ML
NMOSD (33%). FHEtkfifci (14%). ¥ v h—2A % v 7 RS (11%). #i
RS (11%) « SSIEVERASMREBIE (6%) TH o 720 S RUEMALAE TlX LIk
TETdH > 720 NMOSD D — 1T I 758 ] — B 012 35 CGRP78HU MM 0 47 B 2
WA AR S NTzo [ia] GRPZ8HUMIE I CSse Pk i e BB S Tl 7z
<o IRJE MR (Rt ) SRR IR (X5~ - NU—IEBEREZ &),
MRBTHOMINENLZ LW SN E R 572 & 512, NMOSDIZHB T % Btk
E3ERE L L TR L APk MiBIZ K~ — 7 — & L CoFifix K
WweEZ b, —Jh. NMOSD®D —HINC 35\ THEME Y 2 HUAAT 0 25 B A4 ik &
Nico ARPURDME % OIEFIT OB BIHE % WL 534 F~v—H— & LTHI
TEZME BhedWidtET %,

0-38-1

0-38-3 #EF I v IiKA Y MEEEIC K ZPIREHERIE DR
EREEEERICET 1R

Ofiik  HRL KL PHi' BH WP Wk RS M B
ik WOpHE R B L RA s, PR
EFER =ANIIL I VN
W) 7 Y FERRF AR
S ) 7 U FBERRSE ARSI
CWTVT YIRS HRESEAR. (MY 7 Y SRR N

[Hr)sesEF = v 7 R4 ~ FR%ESE (ICL immune checkpoint inhibitors) &, A%A
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kB8 =F VY 2 Z2OWEERADMY ) 2R MO TORETH D, ThET
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[ R U, SR 2263 % , BN BF R 9235%, T %2% TH - 72. BFEDE LI,
SEB, VI Z MEIEIR L U, 84% A3 LA EFEER R ABE L7z, flrhic i
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Characteristic of gait disturbance and its neural
substrates in Parkinson's disease

OAkira Nishida', Nobukatsu Sawamoto'?, Atsushi Shima"*, Daisuke Kambe',
Koji Furukawa', Haruhi Sakamaki', Kenji Yoshimura', Ikko Wada',
Yuta Terada', Yusuke Sakato', Hodaka Yamakado', Yosuke Taruno',
Etsuro Nakanishi', Masanori Sawamura', Yasutaka Fushimi®, Ryosuke Takahashi'
' Department of Neurology, Kyoto University, Graduate School of Medicine,
Japan, “Department of Human Health Sciences, Kyoto University Graduate

School of Medicine, ® Department of Radiology, Kyoto University, Graduate
School of Medicine

Objectives Gait disturbance is one of the most troublesome symptoms in patients with
Parkinson's disease (PD). The aim of our study is to clarify neural mechanisms underlying
the correlation between gait performance and associative striatal function in PD. Methods
We recruited 56 patients with PD. To characterise gait disturbance, we prepared Single-
task and Dual-task (DT) conditions. Gait performance was measured using a walkway
system located on the track. Following previous studies, we calculated "16-gait parameters"
and the "percentage of DT interference’. Data of gait performance were analysed using
cluster analysis. Cognitive function of the participants was assessed with MoCA-J, TMT-A,
SDMT, TMT-B, WAIS-similarity test, Animal naming, HVLT, RCFT, and JLO. The analysis
of resting-state functional MRI (rsfMRI) was conducted with the CONN toolbox, and the
functional connectivity was estimated using seed to voxel method Results PD patients were
classified into three groups; "Good gait (n=23)," "Worsening in DT (n=15)," and "Bad gait
(n=18)" groups. Bad gait group showed a cognitive decline in attention and executive domain
(p <0.05). Bad gait group had significantly lower connectivity than the Good gait group
among the caudate and dorsolateral prefrontal cortex (DLPFC) and posterior parietal cortex
(permutation/randomization analysis; voxel threshold p<0.01; cluster threshold p<0.05) than
Good gait group. Conclusion Our findings suggest that associative striatum and attentional
network including DLPFC and posterior parietal cortex may play a role for locomotion in PD.
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0-40-2 Dopamine D2 long receptor is crucial for caveola-
mediated alpha-synuclein uptake in dopamine neurons

(Olchiro Kawahata, Tomoki Sekimori, Haoyang Wang, Kohji Fukunaga
Graduate School of Pharmaceutical Sciences, Tohoku University, Japan

[Objectivel Accumulation of a-synuclein protein into dopaminergic neurons
is a pathological hallmark of Parkinson's disease. We previously demonstrated
that fatty acid-binding protein 3 (FABP3) is critical for a-synuclein uptake
into dopaminergic neurons and its propagation. Dopaminergic neurons express
FABP3 which interacts with dopamine D2 long receptor (D, ) abundant in
caveolae. In this study, we newly investigated the importance of dopamine
D, receptors with FABP3 in the caveolae-mediated a-synuclein uptake
process. [Methods] We employed cultured mesencephalic neurons derived from
dopamine D, knockout (D2L"), dopamine D2-null knockout (D2-null), and
FABP3 knockout (FABP3”) as well as wild type C57BL6 mice, and analyzed
the ability of the uptake of fluorescence-conjugated a-synuclein monomers and
fibrils. [Results] Our immunocytochemistry revealed that TH" D, (n = 34),
as well as D2-null neurons (n = 28), do not take up a-synuclein monomers.
The deletion of a-synuclein C-terminus (n = 27), treatment with dynasore,
a dynamin inhibitor, and caveolin-1 knockdown (n = 33) also abolished the
uptake. Moreover, D, and FABP3 were essential for the uptake of a-synuclein
fibrils in addition to monomers (n = 31). Dy, receptors were co-distributed with
FABP3, and intriguingly, they were strongly co-localized with accumulated a
-synuclein fibrils. [Conclusions] These data indicate that dopamine D,; receptors
coupled with FABP3 are critical for caveolaec-mediated uptake of a-synuclein
via its C-terminus in dopaminergic neurons, suggesting a novel pathogenic
mechanism of synucleinopathies, including Parkinson's disease.

0-40-4 Poly (DOPA) -based nanoparticle prevents rapid excretion
of DOPA and improves therapeutic performances

OYukio Nagasaki', Yuna Sato', Binh Long Vong?,
Pennapa Chonpathompikunlert®, Supita Tanasawet’,
Pilaiwanwa Hutamekalin
"Faculty of Pure and Applied Sciences, University of Tsukuba, Japan,
*International University, VNU-HCM, Vietnam, * Thailand Institute of
Scientific and Technological Research, Thailand, ' Prince of Songkla
University, Thailand

[Objectivel The major cause of Parkinson's disease (PD) is thought to be the
loss of dopaminergic substantia nigra neurons and the formation of alpha-
synuclein-containing Lewy bodies. Although dopamine supplementation is a vital
therapy, it is not facile to cross the BBB. 34-Dihydroxyphenylalanine (L-DOPA),
a dopamine precursor, is one of the main drugs to treat PD since L-DOPA can
cross the BBB better than dopamine; however, there are strong demands to
develop further effective drugs due to the short half-life and several adverse
effects such as dyskinesia. In this study, we studied new drugs based on novel
molecular self-assembling at overcoming the drawbacks of L-DOPA and creating
safe and effective Parkinson's disease drugs, viz., a nanoparticle consists of poly
(diacetyl L-DOPA) was designed, which improved the controlled release of
L-DOPA and improved the therapeutic effects, suppressing its adverse effects..
[Method] A newly designed hydrophilic-hydrophobic block copolymer poly
(ethylene glycol)-b-poly (L-DOPA (diacetyl)) forms self-assembling nano-sized
particle (Nano”°™), which is examined to the effect on Parkinson's disease
model mice. [Result] Nano""* significantly prolonged the retention of L-DOPA
in the blood (mouse; n=3) and not only showed recovery in Parkinson's disease
mice (n=8) but also reduced Dyskinesia symptoms (n=8). [Conclusion] Nano”*™*
is anticipated as a new high-performance Parkinson's disease drug.

0-40-6 Istradefylline/L-DOPA combination therapy for
Parkinson's disease and glycolytic energy homeostasis

ONaomi Kanzato', Satsuki Mochizuki’, Kou Nakachi',
Masahiro Hayashi', Fumihiko Kinjyo', Wakana Mizuta'

i Okinawa southern medical center, department of neurology, Japan,
“National defense medical college

Background: Neuronal energy supply is highly dependent to glycolysis to
ATP production. L-DOPA activate the glucose transporter (GLUTSs) kinetics
and hexokinase transcription to higher energy demand (catabolism), A,R
antagonist induce AMPK-lysosome to activate autophagy with energy
conservation (anabolism). Objectives: To clarify the potential to preserve
glycolytic energy homeostasis (GEH) with the Istradefylline combined to
L-DOPA (IST-LD), and to prevent L-DOPA-induced weight loss and dyskinesia
(LID). Methods: The combined incident and prevalent cohort with PD were
recruited, non-randomly assigned to the IST-LD (n=90) and LD (n=157), then
followed with open-label treatment in clinical practice from 2013 to 2020 for
7 years. The PD were measured with global motor functions (MDS-UPDRS)
and global objective disabilities (NMS), changes of body weight (BW Aloss
or Again) and dyskinesia (UDysRS). The blood assays of GEH (serum IGF-
1 and HK-II) were evaluated. Results: The 7 years A changes of MDS-UPDRS
was preserved in IST-LD compared with LD (0.29+5.2, 38 +5.0, p=0.01). Both
groups revealed higher frequency of BW Aloss (46.5%, and 30.0%, p=0.01)
and dyskinesias (40%, and 28%, p=0.01), but lower frequency of ICD (0.01%,
0.06%, p=0.97). Those conditions were associated with higher L-DOPA/LEDD
(p=0.01). Serum HE-II and IGF-1 bioactivity were dynamically decreased at
the phase with dysregulated GBE. Conclusions: The IST-LD was cooperative
for long-term to preserve global motor functions and attenuate objective global
disability, in a part via preserving GEH.
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A nationwide retrospective natural history
research of Becker muscular dystrophy

OAkinori Nakamura
National Hospital Organization Matsumoto Medical Center, Japan

[ObjectivelBecker muscular dystrophy (BMD) is a milder variant of Duchenne
muscular dystrophy (DMD) and its severity is markedly variable among
patients. Many patients have recently been diagnosed before the onset, but the
genotype-phenotype correlation remains unknown and there are few benefits of
early diagnosis. The aim of this study is to reveal the natural history of BMD.
[Methods|We have retrospectively surveyed through multicenter including
in Muscular Dystrophy Clinical Trial Network, and revealed whole picture
and the relationship between genotype and phenotype based on the obtained
genetic and clinical data of BMD. [Results]We incorporated 305 cases whose
gene mutations were confirmed into this study. The average age was 30.5
years old (range: 0-81 years old). The type of mutations was deletions 82%,
duplications 7%, splice site mutation 5%, nonsense mutation 3%, and missense
mutation 2%. The initial symptoms were muscle symptoms 57%, hyper-CKemia
without symptom 33%, central nervous symptoms 6%, and cardiac disturbance
3%. The distribution of mutations was like DMD reported previously. The
top five most frequent mutations were exon 45-57 deletion 22.6%, exon 45-48
deletion 13.1%, exon 45-49 deletion 4.6%, exon 45-55 deletion 3.9%, and exon 3-7
deletion 3.3%. Among them, exon 3-7 deletion and exon 45-49 deletion showed
the most severe phenotype. [Conclusions]|We for the first time revealed the
whole picture and genotype-phenotype correlation in BMD. These results
will be useful for genetic counseling, establishment of a precision medicine,
development of therapy.

0-41-3 Molecular crosstalk between caveolin 3 and nNOS:
implications for Limb-girdle muscular dystrophy 1C

OYutaka Ohsawa', Shunichi Shirakawa', Shin-ichiro Nishimatsu®,
Yoshihide Sunada'

! Neurology, Kawasaki Medical School, Japan, * Natural Science, Kawasaki
Medical School

[Background] Caveolin 3 forms sarcolemmal caveolae and binds to and
regulates several signaling molecules, including Ras, Src, and EGFR. We
generated a mouse model of caveolin 3-deficient limb-girdle muscular dystrophy
1C (LGMDIC) by transgenic overexpression of a dominant-negative mutant of
caveolin 3 (CAV-3 "), The mice had atrophic myopathy accompanied with
the activation of sarcolemma neuronal nitric oxide synthase (nNOS). However,
the molecular significance between caveolin 3 and nNOS has not been fully
understood. [Objective] To investigate the role of the nNOS activation in the
pathogenesis leading to caveolin 3-deficient LGMDIC. [Methodsl The double-
deficient mice were generated by crossing the caveolin 3-deficient mice (CAV-
3 M4 /4) with nNOS-deficient mice (nNOS-/-) (n=10). [Results] The double-
deficient mice showed a significant (p<0.05) reduction in the muscle mass
and the single myofiber area when compared to the caveolin 3-deficient mice.
The mice were significantly (p<0.05) weaker than the caveolin 3-deficient
mice both in grip strength and muscle tetanic force. [Conclusions] These data
indicate that sarcolemmal nNOS activation prevents muscle atrophy in the
caveolin 3-deficient LGMDI1C. We are now exploring to uncover underlying
molecular mechanisms by which nNOS inhibits muscle atrophy.

0-41-5 Evaluation of drug candidates for myotonic
dystrophy type 1 using patient iPSCs

OMika Suga'?, Takayuki Kondo'*’, Keiko Imamura"*’,
Yasue Okanishi', Ran Shibukawa'?, Yukako Sagara',
Kayoko T sukita“, Takako Enami*’, Takashi Kimura',
Haruhisa Inoue'**

'iPSC-baced Drug Discovery and Development Team, RIKEN BioResource
Research Center (BRC), Japan, “Dept. of Cell Growth and Differentiation,
Center for iPS Cell Research and Application (CiRA), Kyoto University,
Japan, *Medical-risk Avoidance based on 1PS Cells Tedm RIKEN Center
for Advanced Intelligence Project (AIP), ' Division of Neurology, Dept. of
Internal Medicine, Hyogo College of Medicine

[Objectivel Myotonic dystrophy type 1 is the most common form of adult-
onset muscular dystrophy, affecting approximately 1 in every 8,000 people
worldwide. Myotonic dystrophy type 1 is caused by CTG trinucleotides-repeat
expansions within the 3' untranslated region (3' UTR) of DMPK gene. Toxic
RNA gain-of-function for non-coding expanded CUG repeats causes disruption
of many cellular mechanisms such as alternative splicing, and transcriptional,
translational and post-translational regulation. In this study, we screened drug
candidates for myotonic dystrophy type 1 targeting RNA foci. [Methods] We
tested the effect of antisense oligonucleotides to reduce nuclear RNA foci
using a high-content imaging assay system based on induced pluripotent stem
cells (iPSCs), which were generated from peripheral blood mononuclear cells
(PBMCs) of a myotonic dystrophy type 1 patient. [Results] We demonstrated
that treatment with antisense oligonucleotides effectively reduced nuclear RNA
foci in the patient-derived iPSCs and skeletal muscle cells induced from the
patient-iPSCs. [Conclusions] Patient-derived iPSCs can be useful for evaluation
of candidate molecules to reverse the cellular phenotype of myotonic dystrophy.
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0-41-2 TMSB4X and IGF2 down-regulation in dystrophin-
deficient cardiomyocyte derived from DMD

ODaigo Mlyazakl”, Naoko Shiba®, Mitsuto Sato"’, Yuji Shiba’,
Yusuke Echlgoya Toshifumi Yokota Yoshitaka Mizobe’,
Yoshltsugu Aoki’, Shinichi Takeda®, Akinori Nakamura'®

! Department of Medicine (Neurology and Rheumatology) , Shinshu
University School of Medicine, Japan *Intractable Disease Care Center,
Shinshu University Hospital, Japan, * Institute for Biomedical Sciences,
Shinshu University, * Department of Medical Genetics, School of Human
Development Faculty of Medicine and Dentistry, University of Alberta,

°Department of Molecular Therapy, National Institute of Neuroscience,
National Center of Neurology and Psychiatry (NCNP), ® Department of
Neurology, National Hospital Organization Matsumoto Medical Center

[Objectivel Heart failure is a major cause of death in Duchenne muscular dystrophy (DMD). We previously
generated iPSC-derived cardiomyocytes from a DMD patient (DMD-iPSC-CMs), and revealed that several
differentiation and regeneration-related genes TMSB4X, IGF2, SPINKI, EGRI, CLDN4, ORMI, and ORM2 were
decreased in DMD-IPSC-CMs. Among these genes, the expression of TMSB4X and IGF2 were recovered along
with the restoration of truncated dystrophin expression in DMD-PSC-CMs by exon skipping. This study aimed
to evaluate underlying mechanisms of myocardial damage associated with TMSB4X and IGF2 down-regulation.
[Methods] We examined several molecules associated with myocardial damage by qPCR hetween DMD-PSC-CMs
and Control- iPSC-CMs. Further, we evaluated alterations in cell function and signal transduction in HEK293 cells
and Control- iPSC-CMs with siRNA targeting TMSB4X and IGF2. [Results] Among several molecules associated
with myocardial damage such as eNOS, we identified decreased eNOS expression in DMD-PSC-CMs. After siRNA
transfection targeting TMSB4X and IGF2, the expressions of both genes were down-regulated by 85-90% in
HEK293 cells. We revealed that TMSB4X knock-down led to down-regulation of /GF2 in these cells, however, the
knock-down levels were around 50% in Control- iPSC-CMs. [Conclusion] Decreased eNOS expression in DMD-PSC-
CMs may lead to low vascularization and reduced endothelial regeneration in DMD heart. TMSB4X may be a
regulatory factor of IGF2, and might be involved in pathomechanisms of dystrophin-deficient cardiomyopathy.

0-41-4 Metabolome and transcriptome analysis on muscle
biopsied samples in sporadic inclusion body myositis

OAyuka Murakaml Tomoyukl Kazuta'?, Seiya Nodal'z,
Selgo Kimura"? Haruk1 Koike', Masahlsa Katsuno'
' Nagoya Umver51ty Hospital, Department of Neurology, Japan, * National
}Iospital Organization Suzuka National Hospital, Department of Neurology,
apan

[Objectivel The pathophysiology of sporadic inclusion body myositis (sIBM)
remains elusive. Previous investigations indicated that both inflammatory and
myodegenerative processes play important roles in the disease course, but
which of those has a dominant role is debatable. We here conducted a multi-
omics study of metabolomics analysis and RNA-sequence using muscle samples
of sIBM patients to identify pathogenic pathways. [Methodsl In this study, we
analyzed biopsied muscle samples from 14 sIBM patients and 6 normal controls
to identify the metabolic profile. Frozen muscle samples of these subjects were
used to measure metabolites by the cation mode and anion mode of capillary
electrophoresis time-of-flight MS. RNA-seq was performed on biopsied muscle
samples from 60 sIBM patients and 12 normal controls. [Results] Metabolomic
and transcriptomic analysis identified specific metabolite changes in sSIBM muscle
samples. The pathways of histamine biosynthesis and certain glycosaminoglycan
biosynthesis were up-regulated in sIBM patients. Furthermore, the pathways
of carnitine metabolism and creatine metabolism were down-regulated in sIBM
patients. Pathological examination showed that mast cell counts were elevated,
and that the expression of heparan sulfate and chondroitin sulfate was up-
regulated in sIBM muscle samples. [Conclusions] We identified alterations of
several metabolic pathways in muscle samples of sIBM patients. These results
suggest that mast cells, glycosaminoglycan biosynthesis, carnitine intake, and
creatine intake play important roles in SIBM pathophysiology.

0-41-6 Clinical features of inclusion body myositis
associated with HTLV-I infection

(OSatoshi Yamashita, Kentaro Hara, Nozomu Tawara, Mitsuharu Ueda
Department of Neurology, Graduate School of Medical Sciences, Kumamoto
University, Japan

[Objectivel Inclusion body myositis (IBM) is a slowly progressive myopathy
with unique clinical and pathological features. A case report on a patient with
IBM and HTLV-I infection showed rapid progression of muscle weakness
and hypertrophic cardiomyopathy, resulting in sudden death. Both HTLV-
I-infected helper-inducer T cells and HTLV-I Tax-specific cytotoxic T cells
have reportedly infiltrated the muscles of an HTLV-I-infected patient with
IBM. However, the effect of HTLV-I infection on the clinical features of IBM
remained unclear. [Methods] We investigated the clinical differences between
the IBM patients with and without anti-HTLV-I antibodies. [Results] In 335
patients enrolled into the study, 201 patients fulfilled the ENMC2011 criteria
for diagnoses of IBM. Among them, 9, 137, and 55 patients were positive,
negative, and unexamined for anti-HTLV-I antibodies, respectively. No
significant difference was detected between the patients with and without
the antibodies although the patients with the antibodies tended to exhibit
a male predominance, frequent gait disturbance as an initial symptom, and
effectiveness of steroid therapy. [Conclusions] The IBM patients with and
without anti-HTLV-I antibodies showed similar clinical features at the instant
of diagnoses. However, longitudinal analyses would be necessary to understand
the effect of HTLV-I infection on the clinical course of IBM.
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A novel tool to detect early pathological
changes of hereditary transthyretin amyloidosis

OMasamitsu Okada', Yohei Misumi', Teruaki Masuda',
Masayoshi Tasakiz, Toshiya Nomura', Yukio Ando",
Mitsuharu Ueda'
' Department of Neurology, Kumamoto University, Japan, * Department of
Morphology and Physiological Sciences, Kumamoto University, * Department
of Amyloidosis Research, Nagasaki International University

Objective Hereditary transthyretin (ATTRv) amyloidosis is the most frequent
form of autosomal dominant hereditary systemic amyloidosis. Disease-modifying
therapies of the disease are more effective during the early stages and we
require biomarkers to detect early pathological changes for prompt diagnosis.
This study aimed to investigate whether plasma growth differentiation factor
15 (GDF-15) levels could aid detection of early pathological changes in ATTRv
amyloidosis. Methods We retrospectively studied 32 patients with ATTRv
amyloidosis, 8 asymptomatic TTR mutation carriers, and 8 healthy volunteers.
We evaluated plasma GDF-15 levels in these subjects as related to levels of
brain natriuretic peptide (BNP) and high-sensitivity troponin T (hs-TnT),
echocardiographic features, 99mTc-pyrophosphate (PYP) scans, and cardiac
magnetic resonance imaging (MRI) findings. Results Plasma GDF-15 levels
significantly increased even in asymptomatic TTR mutation carriers (2,662.8
+ 1625 pg/ml) and in patients with ATTRv amyloidosis (64815 + 739.7 pg/
ml) compared with healthy volunteers (1,1965 = 373.2 pg/ml). GDF-15 levels
were also significantly correlated with cardiac findings such as BNP, hs-TnT,
echocardiographic results, 9mTc-PYP scans, and cardiac MRI scans. Groups
of patients with different TTR genotypes, V30M and non-V30M, manifested
different plasma GDF-15 levels. Conclusions GDF-15 may reflect early
pathological changes of ATTRv amyloidosis.

0-42-3 Prevalence and characterization of anti-
contactin-1 antibody-positive CIDP

OHidenori Ogata', Xu Zhang?, Norihisa Maeda®, Kei-ichiro Takase’,
Shihoko Misawa’, Yasutaka Iwanaga Nobuyuk1 Oka’,
Kemchl Kaida®, Jun-ichi Kira**’, Ryo Yamasaki'

' Department of Neurology, Neurological Instltute Graduate School of
Medical Sciences, Kyushu University, Japan, > School of Pharmacy at
Fukuoka, International University of Health and Welfare, * Department
of Neurology, National Hospital Orgamzatlon Beppu Medical Center,

" Department of Neurology, Tizuka Hospital, > Department of Neurology,
Tokyo Rinkai Hospital, ° Department of Neurology, Brain and Nerve
Center, Fukuoka Central Hospital, International University of Health and
Welfare "Department of Neurology, Kyoto Konoe Rehabllltatlon Hospital,

8 Department of Neurology, Saitama Medical Center, * Translational
Neuroscience Center, Graduate School of Medicine, International University
of Health and Welfare

[Objectives] To clarify the prevalence and features of IgG4 anti-contactin-1 (CNTNI) antibody-positive chronic inflammatory
demyelinating polyneuropathy (CIDP). [Methods] Anti-CNTNI antibody status was investigated in consecutive 230 CIDP
patients who met the following screening criteria: (1) chronically progressive weakness and sensory dysfunction of extremities,
(2) nerve conduction study findings definitely meeting EFNS/PNS electrodiagnostic criteria for CIDP and (3) cerebrospinal fluid
(CSF) protein levels 2 100 mg/dl. Two additional IgG4 anti-CNTNI antibody-positive CIDP patients were enrolled for clinical
characterization. [Results] Four of 230 (1.7%) were positive for IgG4 anti-CNTNI antibodies while the positivity rate of IgG4
anti-neurofascin 155 (NF155) antibody was 24.3%. The mean age at onset was 69 years of age. One patient was categorized into
asymmetric type. Immunotherapy was initiated within three months in three patients (50%). All six experienced sensorimotor
disturbance, while none showed evident tremor. Mean CSF protein levels were 253 mg/dl. Three patients, one of which was
diagnosed with membranous nephropathy, had episodes of apparent protein urea. Two patients had thymoma with multiple
autoantibodies, including anti-AChR and anti-dsSDNA antibodies, while one had concurrent Sjogren's syndrome and another
chronic thyroiditis. [Conclusions] The positivity rate of anti-CNTNI antibodies is much lower than that of anti-NF135 antibodies
in CIDP. Anti-CNTNI antibody-positive CIDP is often associated with other autoimmune and paraneoplastic conditions.

0-42-5 The diagnostic addition of the forearm muscle-
recording median nerve conduction study in CMT

OYukiko Tsuji'?, Yu-ichi Noto?, Takamasa Kitaoji®, Yuta Kojima®,
Fukiko Kitani-morii®, Masanori Nakagawa®, Toshiki Mizuno
'Kyoto Okamoto Memorial Hospital, Japan, > Department of Neurology,
Graduate School of Medical Science, Kyoto Prefectural University of

Medicine, Japan, *North Medical Center, Kyoto Prefectural University of
Medicine

Objective: In the nerve conduction study (NCS) of Charcot-Marie-Tooth disease (CMT),
compound muscle action potential (CMAP) is sometimes not evoked due to severe
hand muscle atrophy, which makes difficult to confirm nerve conduction velocity (NCV).
In the median nerve NCS, it might be easier to record CMAP from the more proximal
muscle innervated by the median nerve than the abductor pollicis brevis muscle (APB).
This study aimed to elucidate the utility of median nerve NCS on the flexor digitorum
superficialis muscle (FDS) in CMT diagnosis. Method: 52 CMT patients (40 of CMT1,
7 of CMT2, 2 of CMT4 and 3 of CMTX) and 6 normal controls were examined. CMAPs
were recorded from APB and FDS. The stimulate sites for APB were the wrist and
elbow, and those for FDS were the elbow and upper arm. Result: In CMT1 and CMTX
group, the CMAP amplitudes of FDS were significantly larger than those of APB (CMT1
37%30 (APB) vs. 5417 mV (FDS), CMTX 2436 vs. 54+17 mV, p<0.05). There
was a similar trend in CMT2 and CMT4 group (CMT2 56+ 32 vs. 87+30mV, CMT4 24
+£36 vs. 29+30mV). There was no significant difference in CMAP amplitudes between
APB and FDS in the healthy group (94+19 vs. 94+14mV). In the CMT group, APB-
CMAPs were not evoked in 3 cases, all of which were CMTL. In one case of them,
decreased CMAP amplitude and slowed NCV could be observed using FDS recording,
although the abductor digiti minimi muscle (ADM)-CMAP was also unrecordable.
Conclusion: In the diagnosis of CMT, FDS recording in the median nerve NCS is useful
in CMT cases with severe hand muscle atrophy.

0-42-2 Clinical diversity of patients with neuronal
intranuclear inclusion disease (2nd report)

OTomoko Okamoto', Tasuku Ishihara', Masayuki Miyazaki',

Ken Saida’, Yuji Saitoh', Toshiyuki Yamamotol,

Tadashi Tsukamoto', Yuko Saito?, Noriko Sato®,

Naomichi Matsumoto’, Yuji Takahashi'

! Department of Neurology, National Center Hospital, National Center of

Neurology and Psychiatry, Japan, *Department of Laboratory Medicine,

Natlonal Center Hospital, National Center of Neurology and Psychiatry,
*Department of Radiology, Natlonal Center Hospital, National Center of

II:I/Iel(lirology and Psychiatry, ! Yokohama City University Graduate School of

edicine

[Objectivel To investigate the clinical features of patients with neuronal intranuclear inclusion
disease (NIID). [Methods] We retrospectively studied the clinical course, electrophysiological
features, and brain MRI in 16 cases of NIID diagnosed by skin biopsy or genomic analysis at
our hospital. Long-read genomic sequencing were conducted in three patients. [Results] In the
16 NIID cases (8 men, 8 women), the age of onset was 22-68 years, and the period from onset
of symptoms to diagnosis was 1-18 years. Brain MRI images showed cerebral and cerebellar
atrophy in all cases. In 11 cases, a distinct high-intensity signal in the corticomedullary junction
was seen in diffusion-weighted brain MRI FLAIR images showed high-intensity, extensive, and
diffuse signal in the cerebral white matter, medial cerebellar hemisphere beside the vermis
(paravermal area), and middle cerebellar peduncle in 11, 10, and 9 cases, respectively. Nerve
conduction study showed reduced velocity and amplitude of motor and sensory nerves in
15cases. Three patients were detected | (GGA)n (GGC)nin repeat expansion in NOTCH2ZNLC.
One of them developed abrupt mitochondrial encephalomyopathy, lactic acidosis, and stroke-
like (MELAS)-like episode in the 15-year course clinical diagnosed as chronic inflammatory
demyelinating polyneuropathy (CIDP). [Conclusions| There are a wide range of clinical
phenotypes of NIID, and their diversity is noteworthy from the results of gene analysis.

0-42-4 Indication of autologous stem cell
transplantation for POEMS syndrome

OTomoki Suichi', Sonoko Misawa', Yukari Sekiguchi'?,
Kazumoto Shibuya', Atsuko Tsuneyama', Yo-ichi Suzuki',
Keigo Nakamural, Hiroki Kano', Yuya Aotsuka', Ryo Otani’,
Marie Morooka', Satoshi Kuwabara
Department of Neurology, Graduate School of Medicine, Chiba University,
Japan, * Department of Neurology, JR Tokyo General Hospital

[Objectivel Autologous stem cell transplantation (ASCT) has been considered to be
the first-line therapy for young patients with POEMS syndrome because of its prompt
and high efficacy. However, transplant-related mortality cannot be ignored and some
patients can maintain remission without ASCT. This study aims to explore the optimal
eligibility of ASCT for POEMS syndrome. [Methods] We searched our database of 128
consecutive POEMS patients from 2000 to 2019. Patients who were diagnosed at <70
years old were enrolled. Overall survival (OS) of patients treated with ASCT (ASCT
group) and patients treated with other than ASCT (non-ASCT group) were compared
using a log-rank test. Stratified on prognostic factors, hazard ratio (HR) of ASCT group
to non-ASCT group was estimated with Cox proportional hazards model. Prognostic
factors included age, performance status (PS), albumin, renal function, pleural effusion,
pulmonary hypertension, hematologic response (disappearance of M-protein) and VEGF
response (normalization of serum VEGF level) to first-line therapy. [Results] A total of
104 POEMS patients (57 ASCT, 47 non-ASCT) were evaluated. The 10-year OS were
77% in ASCT group and 66% in non-ASCT group (P=0.06). On univariate analysis, ASCT
group showed superior OS in patients with PS 3 or 4 (HR 0.07 [95% CI, 0.01-0.35]), non-
hematologic response (HR 0.33 [95% CI, 0.13-0.85]), and non-VEGF response (HR 0.27 [95%
CI, 0.10-0.73]). [Conclusions| Patients with poor PS or non-hematologic/VEGF response to
first-line therapy can be appropriate candidates for ASCT in POEMS syndrome.

0-42-6 An Attempt to Induce Chronic Alcoholic
Neuropathy Model in Rat

OTakafumi Uchi', Tsunehiko Imai’, Hideo Kihara', Shingo Konno',
Sumihisa Urita®, Toshiki Fujioka'
! Toho University Graduate School of Medlcme Department of Internal
Medicine, Division of Neurology, Japan,  Toho University Graduate School of
Medicine, Department of General Medicine and Emergency Care

Objectives: To establish an animal model of chronic alcoholic peripheral
neuropathy. Animals/Method: Female Fisher Rats (F344; four-week-old; CLEA
Japan, Tokyo) were divided into two groups. Alcoholic group (A; n=15) was
fed with long-term diet (CE-7, CLEA Japan) with Japanese Sake containing
15% ethanol ad libitum. Control group (C; n=15) was fed with the same amount
of the diet as the corresponding rat in alcoholic group ingested in the prior day.
Moreover the rats in C received sugar water to adjust total calorie that the rats
in A ingested as alcohol in the prior day. After 24 months, pattern of paw prints
during walk and muscle strength were tested. Then rats were euthanized, sural
and sciatic nerves were removed, fixed in glutaraldehyde. Epon embedded,
toluidine blue stained semithin sections were examined. Results: Body weight
gain was suppressed in A after 15 months and later. Motor function including
paw print trace of both groups showed no abnormality. Small myelinated
fiber frequency in the sural nerves was increased in A while sciatic nerves of
both groups showed no significance. Discussion: Chronic ingestion of ethanol
for two years to rat resulted mild axonal injury of myelinated fibers in sural
nerve could be induced in this model. The long-term diet for rats used in this
study is replenished by vitamins, thus main pathogenesis of this mild sensory
axonal neuropathy may be a direct effect of long-term alcohol. The detailed
mechanism should be investigated further. Conclusions: This model may be a
safe and useful animal model for chronic alcoholic neuropathy.
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Quantitative measurement of CSF AB species
by mass spectrometry

OTakeshi Kawarabayash1 Yusuke Seino’, Takum1 Nakamura',
Tomoo Harada’, Naoko Nakahata Tetsuya Ueda’,
Masamltsu Takatama Mikio ShO]l
Dementla Center, Geriatrics Research Institute and Hospital, Japan,
*Department of Neurology, Hirosaki National Hospital, * Department
of Neurology, Gunma University Graduate School of Medlcme Japan,
" Bioanalysis Department, LSI Medience Corporation, > Department of Speech-
Language-Hearing Therapy, Hirosaki University of Health and Welfare

[Objectivel High sensitivity liquid chromatography mass spectrometry (LC-MS/MS)
has recently been introduced to measure A f species. We validated the A #1-38, A
140, A 142, and A f 143 assay by LC-MS/MS, and compared it with ELISA using
cerebrospinal fluid (CSF) samples to investigate its feasibility for clinical application.
[Methods] CSF samples from 120 subjects, consisting of 8 Alzheimer Dementia (ADD), 2
mild cognitive dementia due to AD (ADMCI), 14 cognitively unimpaired subjects (CU)
and 96 neurological disease subjects, were analyzed. A f species were separated using the
Shimadzu Nexera X2 system, and quantitated using a Qtrap 5500 LC-MS/MS system. A f
1-40 and A B 1-42 levels were validated using ELISA. [Results] CSF levels in CU were 666 =
249 pmol/L in A £1-38, 2199+ 725 pmol/L in A §1-40, 153.7+79.7 pmol/L in A §1-42, and 9.78
+4.58 pmol/L in A f1-43. The ratio of the amounts of A f1-38, A f1-40, A f1-42, and A f
1-43 was approximately 68:225:16:1. Linear regression analyses showed correlations among
the respective A f species. Both A f1-40 and A f1-42 values were strongly correlated with
those measured by ELISA. No significant differences were observed in A f1-38 or A f1-40
levels between AD and CU. A f1-42 and A f3 143 levels were significantly lower, whereas
the A B1-38/A p1-42, A f1-38/A p1-43, and A f1-40/A 143 ratios were significantly
higher in AD than in CU. [Conclusion] A quantitative LC-MS/MS assay of CSF A f species
is as reliable as specific ELISA for the clinical evaluation of CSF biomarkers for AD.

0-43-3 Analysis of electronic health records in drug
development for Alzheimer's disease

OTakayuki Kondo"**, Haruhisa Inoue'**!

Center for iPS Cell Research and Application, Kyoto University, Japan,

* Medical-risk Avoidance based on iPS Cells Team RIKEN Center for
Advanced Intelligence Project (AIP), Japan, *iPSC-based Drug Discovery
and Development Team, RIKEN BioResource Research Center (BRC), Japan,

*Institute for Advancement of Clinical and Translational Science (1ACT)
Kyoto University Hospital

[Objectivel Alzheimer's disease (AD) is the most common cause of dementia,
although a number of clinical trials for AD have been failing. By using a
screening system based-on induced pluripotent stem cells (iPSC) of AD
patients, we identified six existing drugs that improve AD phenotypes of
iPSC models. For further translational steps, we validated the efficacy of
identified drugs in the real world by analyzing the big data of electronic health
records (EHRs). [Methods] We used a database consisting of medical and
drug data from employers and health plans for over 203 million individuals,
based on insurance claim database with longitudinal information. We used 33
million individuals with = 2 years of enrollment from the EHR database. We
statistically investigated the association among the incidence of AD, comorbid
disorders, and identified drugs. [Results] 150 thousand patients had at least 1
ICD-9-CM or ICD-10-CM diagnosis claim for AD. First, we evaluated the effect
of lifestyle disease, a well known risk-factor of AD, and found that individuals
with hypertension, hyperlipidemia, or diabetes mellitus showed 4-6-times higher
prevalence ratio of AD. Next, we evaluated the effect of drugs identified by
iPSC-based screening, and found that one of them showed a < 1 odds ratio in
people aged 65 or older. [Conclusion] The combination of iPSC-based screening
and EHR-based evaluation will be a powerful tool for future drug development.

0-43-5 Generation of non-human primate models of
Alzheimer's disease

OHiroki Sasaguri'’, Kenya Sato"’, Wakako Kumita"®, Kenichi Nagata"’,
Tetsushi Sakuma Takashi Yamamoto Takaomi Saido C.',
Errka Sasaki"*

Laboratory for Proteolytic Neuroscience, RIKEN Center for Brain Science,
Japan, * Department of Neurology and Neurological Science, Tokyo Medical
and Dental University, Japan, * Department of Apphed Developmental
Biology, Central Institute for Experimental Animals, ' Department of
Functional Anatomy and Neuroscience, Nagoya University Graduate School
of Medicine, ® Graduate School of Integrated Sciences for Life, Hiroshima
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0-43-2 An age-related venous drainage change was
accelerated in Alzheimer's disease

(OToshihiko Aso, Takuya Hayashi
Laboratory for Brain Connectomics Imaging, RIKEN Center for Biosystems
Dynamics Research, Japan

[Objective]l Recently we reported an age-related change in cerebral venous
drainage using a novel blood-tracking technique based on functional-MRI data
(BOLD lag mapping). This new aging biomarker was further pronounced in
hydrocephalus with an interaction of age, leading us to postulate a general
mechanism of ventricular enlargement. This phenomenon is a flow timing
dissociation between the deep and superficial venous systems, presumably a
result of insufficiency in the latter with age (Aso, 2020, Brain). According to
our model, there may be a compensatory overload in the deep system which
normally drains the hippocampus. In the present study, we tested if this new
biomarker for brain aging is altered in Alzheimer's disease (AD). [Methods]
Resting-state fMRI datasets with anatomical images and subject demographics
were downloaded from the ADNI website (http://adni.loni.usc.edu/adni-3/).
Perfusion lag mapping was performed to extract the timing information from
the superficial and deep regions of interest (hitps://github.com/RIKEN-BCIL/
BOLDLagMapping). [Results] 385 datasets were successfully analyzed, of which
41 patients were diagnosed as AD. Analysis of variance revealed a significant
effect of diagnosis on the timing dissociation between the two venous systems
(F (2, 382) = 456; P=0.011). Post-hoc Tukey HSD confirmed a significant
abnormality in AD (P=0.013), but the MCI group failed to show a significant
post-hoc result. [Conclusions] Although the causal relationship is not clear, AD
was correlated with the venous drainage alteration.

0-43-4 Metal-protein attenuating compound clioquinol
decreases oligomeric Tau

OTadanori Hamano', Feiyan Zhu'* Gaopmg Lm , Ayumu Katsukl
Nicholas M. Kanaan®, Shu-hui Yen Re1 Asano', leohlto Sasaki',
Tomohisa Yamaguchl Soichi Enomoto Asako Ueno', Masamlchl Tkawa',
KOU]I Hayashi', Osamu Yamamura', Masaru Kurlyama Yasunari Nakamoto

! Department of Neurology, University of Fukui, Japan, * Department

of Neurology, Tongde Hospital of Zhejiang Province, ‘Department of
Neurology, Zhejiang Provmmal People's Hospital, People's Hospital of
Hangzhou Medlcal College, ' Department of Neuroscience, Mayo Clinic
Jacksonville, > Department of Translatlonal Neuroscience, College of Human
Medicine, Michigan State University, ® Brain Attack Ota Memorial Hospital,
"Department of Gastroenterology, University of Fukui

[Objectivel One of the neuropathological hallmarks of Alzheimer's disease (AD) are neurofibrillary tangles
(NFTs), which consist of highly phosphorylated tau protein. As bio-metals imbalance may be involved in the
formation of NFT, metal modulation may be a direction for AD treatment. Clioquinol (CQ) is a metal-protein
attenuating compound with mild chelating effect for Zn** and Cu*, and studies suggest that Cu* induces
hyperphosphorylation of tau. However, the effects of CQ on tau were not fully explored. [Methods] To examine
the effect of CQ on tau metabolism, we used a human neuroblastoma cell line, MIC cells which express wild
type tau protein (4RON) via tetracycline off induction. [Results] Morphological study detected that below 10
uM of CQ has cytotoxic effects as measured by an ATP assay. Five uM of CQ decreased accumulated Cu+
in the MIC cells and decreased both total and phosphorylated tau protein. The activity of c-Jun N terminal
kinase (JNK), and P38 MAP kinase, tau kinases, was reduced by CQ treatment. Of note, activation of protein
phosphatase 2A (PP2A), which is a tau phosphatase was also observed by CQ. Fractionation experiments
showed a reduction of oligomeric tau in tris insoluble, sarkosyl soluble fraction by CQ. Ubiquitinated tau was
decreased by CQ, which implies that one of the major tau degradation mechanisms, proteasomal activity was
increased. [Conclusions] Although further examinations are needed to elucidate the mechanisms responsible
for the effects of CQ on tau, CQ may shed light on the possible therapeutics of AD.
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Background: Despite the considerable research efforts, exact pathomechanisms of Alzheimer's disease (AD) still
remain unknown, and no effective treatment is available. AD research field have mainly utilized mouse models for
decades, but species differences between rodents and primates may constrain us from understanding the precise disease
mechanisms. Methods: We utilized Transcription Activator-Like Effector Nuclease (TALEN) to delete the 3' splicing
site (SS) of exon 9 of the presenilin l-encoding gene (PSENI) in the common marmoset (Callithrix jacchus), a small
new world primate. Results: We successfully deleted the 3' SS of the PSENT gene (PSENI-AE9) in the marmoset
embryos by microinjection of TALEN. After the in vitro fertilization, we transferred 154 embryos that developed to
above 6-cell stage into uterus of 77 surrogate mothers. Around the 145th day from the ovulation of the surrogate mother,
we obtained 6 marmoset neonates by normal delivery or by Caesarean section. Among them, 3 out of 6 neonates carried
PSENI gene mutations. Sequence analysis of mRNA in these embryos and neonates confirmed skipping of exon 9 as
expected, which has been reported as a pathogenic mutation causing familial AD. In addition, S290C point mutation was
introduced at the junction site of exon 8 and exon 10 as in the human patients. Quantitative analysis of amyloid-f (A
) in the cultured medium of primary fibroblasts revealed elevation of A #42/A 40 ratio in PSENI-AE fibroblasts.
WB analysis detected un-cleaved full-length PSI protein as well as N- and C-terminal fragments of PSI protein in the
PSENI-AE fibroblasts. Conclusion: These animals are expected to show early amyloid pathology in the brain and to
contribute to cutting-edge research to elucidate primate-specific mechanism in AD.
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Objective: To estimate the percentage of Japanese people with migraine who have
issues related to acute treatment and characterize their unmet medical needs.
Methods: Data were obtained in Jul-Sep 2020 from a web-based survey [ObserVational
survey of the Epidemiology, tReatment and Care Of MigrainE; OVERCOME (Japan)]
conducted in a representative sample of Japanese population with migraine (identified
based on ICHD-3 criteria and/or self-reported healthcare provider diagnosis). Issues
related to acute treatment of migraine were examined using four groups: [Group Al
currently using an acute treatment and reporting very poor/poor treatment efficacy
(migraine Treatment Optimization Questionnaire [nTOQI<5); [Group Bl currently
not on an oral triptan but with a history of using at least one oral triptan; [Group C]
with potential contraindications to triptans; [Group D] have cardiovascular disease-
related risk factors. Results: 17,071 people with migraine were enrolled in this study,
and 14,869 (87.1%) reported currently using any migraine acute treatment (over the
counter and/or prescription). Out of all respondents, 7,170 (42.0%), 900 (5.3%), 1,759
(10.3%) and 9,026 (52.9%) met the criteria of Group A, B, C, and D, respectively.
Applying these criteria, 12,649 (74.1%) of total population reported having at least
one treatment issue with acute treatment of migraine. Conclusion: Among Japanese
people with migraine, 74.1% may have unmet needs for acute migraine treatment.
This highlights the substantial opportunities for improving care.
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Objective: To describe migraine diagnosis, physician consultation, and treatment
patterns in Japan. Methods: Data were obtained in Jul-Sep 2020 from a web-based
survey [ObserVational survey of the Epidemiology, tReatment and Care Of MigrainE;
OVERCOME (Japan)] conducted in a representative sample of Japanese population with
migraine (identified based on ICHD-3 criteria and/or self-reported healthcare physician
(HCP) migraine diagnosis). We examined migraine diagnosis, HCP consultation, and
medication use patterns stratified by monthly headache days; 0-3, 4-7, 8-14, and 15+.
Results: In the OVERCOME (Japan), 17,071 people with migraine were enrolled with
a mean (SD) age 41 (13) years and 67% were female. In the migraine group, 11,498
(674%), 2,714 (159%), 1,608 (94%), and 1251 (7.3%) reported 0-3, 4-7, 8-14, and15+
monthly headache days, respectively. 14,033 (82.2%) met ICHD-3 criteria and 9,667
(56.6%) reported an HCP migraine diagnosis; 7,404 (434%) met ICHD-3 criteria without
having HCP diagnosis. 9,800 (57.4%) reported ever consulting an HCP for migraine. The
top 3 HCP specialities for migraine care (lifetime) were primary care/internist (34.4%),
neurosurgeon (19.9%), and headache specialist (7.8%). Current use of any migraine
acute treatment (over the counter and/or prescription) was reported in 14,869 (87.1%),
among them 2533 (17.0%) were treated with a triptan. Conclusion: In this study, 434%
and 42.6% of people with migraine were undiagnosed and never consulted an HCP for
migraine, respectively, identifying an unmet need among people with migraine in Japan.
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BAHET Lo R BHNE BRI L 2 B (ARSI 1L 2 b0 e E 2 1 20 LI I,
AT LT BRERCE O A & 5 RABERERE (JRHE) OFTICS A TH D 2 LavR &l

0-45-5 TrousseaWEIREEDFAE 3 ¥ BURFETCZFHIT 2
D-dimer|lCBIBHEISOEETIV

OM s, Ll R, JF0 EE. B ORS. I AS
AR PR RS TR IR

[H®W]D-dimer(3 #4723 A % 1F 9 PR L O M) 2 FHK T TH Y. 207
BICHHBT 2 MGV DD, ZOMETIEN—F ¥ OMERE» S SN 7 —
5 % T, D-dimerlZBEN7255E 3 HUNOR L Z Pl T & 2 €70V & B
LU 7zo [DFEEI 403200545 1 H 20 5 20204510 H £ T2 Y BEIC ABE L 7 %848 7 H I#
LI 0> 2k 1R 2 MR 94481 0 9 H TOAST S THEATAI A % 1F 9 %5 KPE A
FELBWE EN/608) HATHA PEMNICH 2R EN 0 A. BUER
HHONA, BBLTVEBAZAETLdDL Lz, B3 » HUHORETIIN
L CABERE DI 7 — & 2 Mr 285 E UCROCH R & 1 L7zo 89E 3 o A LA
DO FRHETITON T, BHEFERAE R OD-dimer (B 2 AR, b4
HOHH OM A A DE LR Lizo [RAIER6080 9 £, FHE 3 » HUHNORE
CE33BITH o 720 FIE 3 7 HLLNOHLTIZH$ % D-dimer ®ROCHIHE D Hi# T
iR Z 0.732 (95%MEHEAX [ : 0604 - 0.861) TH o 72o —HD-dimeriZhZ T, K
ML ONR ratio (neutrophil / lymphocyte ratio), hematocrit, platelet & 44k
Dlactic dehydrogenaseZ £ b8 72ROCHIFED M FHiATIE 0.854 (95%15 i
X :0.757 - 0951) T Y. D-dimer®ADROCHIFRIIH L THREICER TV
(P=0.031) o [ ] i b 96 79 B D IR AN BV T D-dimertZ il 2 TNR ratio
(neutrophil / lymphocyte ratio), hematocrit, platelet, lactic dehydrogenase®#l
AEDEFHITIE D-dimerlZh U CEBEAICINHEE ST E 3 + AN O L % T
WTEe V—F Y OMPEHRAIHZMAGDEL Z LT, EBHVFAZHET D
PAPEIRAEJE D P O FRRE R HD 5 Z LA TE Do
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0-45-2 hilEESMHAOIRESERREENER. RiEERR

EDREE

O/ i, B L TR B DR BE@L m SRR
AR RIS

VPR VBRI AR

REESIR PRDRES  Ep E eE

[HWIIRIE X 7 7 1 — A PEBIRAEAL 2 B L T % & S, IRIE O 2L & it 284
ERFAEE ML TV YD D Do L LINBEESVEN ONRIE & PR HR L
DOV T EDRRIIRENTOR WV FI 3R A RS2 O IRIE & i
T, T L OB OWTHRE L7ze [FE] 2011485 20 5 201746 J1 IS AF
Jii& 717z, ADS (Acute Aspirin Plus Cilostazol Dual Therapy for Non-cardiogenic
Stroke Patients Within 48 Hours of Symptom Onset) triallZ%% 8% & 172119041 % %t
G Utz RBelE & ABet245E M ONRIE & 14 H AN ORI & 370 ] LA o Jdili 96 & 72
B PR TESE (TIA) 155 & OB R MG Uizo IRIE & 25%1H - HiJefi - 75%
fiti (14 H BAPIRG R BERE60, 71, 86mmHg, 24R5[] 54, 64, 76mmHg, 37 LN FFJ8:k
BElRg 59, 71, 86mmHg, 24K5 [ 53, 63, 76mmHg) (CX D45 LILEE L 720 & STk
I & ABef 2410 B O IRIE 2 ROCHI M % FCTRIME (14 H DA RS B kg, 24 1R 14]:69,
56mmHg, 37 H LLINFEFE:69, 63mmHg) (2 X U @il & AR5, KB+ 2405
B ARAH (IAKHE) SR BERE R A+ 240 R 0 (R msfiE) . Cluie L 7zo [R]114H
DINOREEIZ121/1190 A (10.2%) + 372°H PN O FFFEIX35/1116 A (3.1%). [ZA SN
7o BEEWIAHT ORER. I DIREAROERIC K HRIED BRI H DINOBE Ok
BElEOR 2.03, 95%CI 1.067-3.852, 24 [#:0R 1.77, 95%CI 0.955-3.270) . 37%*H AN DT
J& ORPBEREOR 3.24, 95%CI 1.009-10.43, 24R5[:0R 5.15, 95%CI 1.435-1848) A% 34
Th oo WRIEDZAL TR R AEREIC 14 H IO R (OR:2.79, 95%CL
1.331-5.844) . 35 H LMD FFE (OR9.67, 95%CI 2.241-41.70) (¥ 3 d A RICH M
JETdH o 7eo [Ram] AT 22 2V 00 MRV W55 A0 L FR0BE 2 D i AR B 3 & OV & i/ TIA
DFFFEBE L F IS AR 24 B R iR 3 5 & S HICRBIE L 2 %,

0-45-4 Emergency CASOIRIX & ERE

OB ', =2 WA Wi B Bk REP ik A4
YL PN ER. & B SEMEHIA
POV PE RS b TR PIRE, * BRI TR DI
SN RS

[H i) 2SI SR (ICA) DZEVEPIER AT PE RS HE 2 1) ) i BEAAR e BNk L
RAHEIRA 7 > MEEMN (Emergency CAS) AHifT &5 2 E23H 5 A, ]
BIEMONHEBL LML TH 5720, WHELRBERRKIIREhTwEY, &
CCARMIZETIE, Y4B THiAT L 72Emergency CASHEBI DIRNT 2 17\, BLR & i
AW ST 5. [J71E]20104:8 A %2 52020457 H F TO N, 2 Ak %
M4 B U4 B CEmergency CAS% MifT L7zl & W4 & L7z, i
Tl R IES A & 2415 B AN O CASHifT Z Emergency CASE 3% L, P, W
B, TN A, FEBGEER, EREDER, MmEAEZE, 90H % OmRSE
SR U7z, [ ] 5ie 12651 O CASHEBI O HIT, 9BIIZEmergency CASAfF S h
7o, AEPNCICARKIBOMZE T 72wk 2 20T Y, 58 (56%) AStandem
occlusionTdh > 72, A7 ¥ PAEIZEBITHIIL, onset to reperfusion timeld
36845, 8Bl (89%) TTICI2BYL LR % Sz, 5Fldtandem occlusionic
L TIE, 2B11ZCASO A, 2611ZCASHKAT, 1#11dmechanical thrombectomyst
17 Dstrategy 2SI S N7z, FEGEYE I M PEAEZE 1 7 <, 90H #% ®OmRS 0-2i134%)
(44%) @D 7z [ERIVBHIOBH TR 0%, FPREMPIORRIES, F
TR L 224 BHERED TV vz, Emergency CASIE A i i i
FREOH I R EHHEIIEC R V5 L E 25N, LaL, tendem occlusion
W2 BVF % TG R R s 00 B 2 R0 FE DHGEIRE ] AL~ O LY LA e S £ <, %%
BB COMGIDLEETH 5.

0-45-6 MEGM-CSFIBISFEMIRIIZFEMER I S MifRE
DEFHEICERT®

OXHl - '\ b/ s RRE AR, MU Bl mim @
HNBAEL B KRB eARZERT. Wy A A R

MR R REC EAL fkB EE. R @S A &P
DRBRBERIKRSE POREEA DRI,
PRBRBER RN R ) < FIBEURAE

[H ] B2 i 5 (MPA) AORBILE RSB W T4 bh A > L9
L MMM Lo D51 A RN I BUEMRIZ Hi Ly A2 lis 2 15 L 2
7eMPAMRH O M3 & Kb G & UZzo i30T O BHHEMRIIH T 520 & ik i 4
WO (Fazekas A r —v>2) LIEGHEREIC/ B L7z, F72. Shelten2 a7 &
ARWMCZ 27 2T, MM HZE O fiP 2 @it b Uzze Wi 5 MPA O
MBI % LG ST b, Thl (GM-CSF, IL-2, IFN-y ), Th17 (IL-17A, IL-
23), Hilk/~2 a7 7— (IL-14, TNF-a, CCL2), BId (IL-6), &%k (G-CSF,
IL-8) \CBIMg 2 M4 4 b A A >~ Z RIS Lo DRSS 4R, TERY, BEAE o
BYNRAEAL Y A 2 D§- (B2, F5 L, w5 MR, BEMRIR) DA ik, MPAJRIETREE (CRP,
MPO-ANCA, BVAS, FFS, EUVAS) (&, B4 & 068 & JES DR C2 g2 -
720 TR OO LI GM-CSF A 1 i ML 5595 I 45 O B & Fe i U C A0k CA RIS
fliTdh o728 (P =003). WOMIETF A b A AEICHEITHED > 720 RN
B 2 Tl % BT M GM-CSF D # v b F 741305 pg/mL (AUC 0.693, J&JE
684%, HFIIE684%) Tdh o720 AN T (GG, BIRMALY 27 1) 2 EHEDTE
ZERARAT & AT L7k 0E, TR LT GM-CSF R At ix MP AL 35 U5 2 Jis i 5 5% &
DR L7 fGBiH T Tdh > 72 (F v X625, 95%CI 1.35-2894, P = 0.02) iA#EHT
Mi%GM-CSFAtiE. MRILAS 5 D HiPH (¥ Shelten 2 27 L MARWMCA 2 7) & 4
ZIEOMBZ R L722Y (HEFR$20.35, 0.39) . I JeiG BIVERSHE & 3HI L 22 0>
720 [REFRIMP AR B\ Ty SR8 L3 GM-CSFAH I T 14595 & D 00 ) 2 O
FIEEFHINIC B W CTHM RN A~ — 7 TH LIRS N7z,
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0-46-1 Natalizumab 7 B&E%5(F 4 BE LAEDHRZER

9 LRME(LE 335 A 3EXTOEE

OREL S # UL SR A
"BV RAEALE L 5 —, P ARERD T ey —,
SRR RS 2o b AREAR, 2 JE R RALSE R ST

[H 9] % 56 YL RLAE ONatalizumab (NTZ) #8134 8450 3505 T WA R PEAR
N T 253836 AOPMLAFE L LT %o 4K OBLJCVHLAB TENTZEE T
NTZ V3585 RE36.5 H LA 1815 A D104 32 O % TPMLIE L A3l v & iy S h iz
BHERVET — 7 BIEFE L 2o AW TIEE HICRENZ D 5 720490 DL Lo
Fa D5 (every 7 weeks dosing: Q7WD) % 34F F T92Hli U ik# (2 BTG By % 57
L. &HOFHGEE 1EMOEHYE & il L. PMLISA: 2 3640 L 720 [J71]Q7WDIX
7 (-8) JAE . MS 33561 THHMMIM630H (1A-34) . Q7TWDBHIATERT X v 3%
FEMRIE 2% % 143845 & FERE ISRkt [MSTSBIYE | (R 178 1 54 & 9 5Pk MRT
Pt - ARSI BLE O G . EDSS. FAAIbERE. o4t 2 5. [RA]1335A
DQTWDHHEF329A (98.2%) T MSitiBytk | 023HEH: S hrzo PMATII4ER & Q7TWD
R OAE R TMSIEBI Y | AR BE THT0.42[ 720 5 #0017 (HR 0.04) (P <0.0001)
AKE L Y, L2 LETABENAT-QAWDEE (85A) TIRI0.021u] & #£0.02[1 (HR 1.0)
TR O FETH 720 Fingolimod#t (57A) Ti 1j0.141 & #0.05[ (HR 0.26).
Dimethyl Fumarate (DMF) % (151 A) T #§0.6911] & #%0.004 11 (HR 0.006) . IFN/GA
HE2A) THIL250 & #0.000], MEiAIRE (15A) THIAE T 50.8310 & [ MSTHH)
1000l T, KEZERR LIz, BRERADIZ4A (12%). 6 (3MITA, 13
No TANZHINATHARRYE. 1 AI3T5% 3 MCTEDSS 3.0% 57.0~#17. 2 ATl
A MRT-G 55 2k 9 HE B I o ATAR XN THEARS0 THAgerb I, HPE 1 1% 1T B
FLJCVHukR1E83%. index >1.54%64%T. NTZ. fingolimod. DMFTY ¥ /$Ek600
V&L, fiadEh2 5PMLY A 7 47 O TARIGHE % 8 A 226 25K 72 S PMLI /E
FAE, [RERINTZO 7T 513 3 4F F T Ol CHBER 5 & [ o i H 2 R
L. PMLBAI IR, ARhtE, 2ats, A, R0 g cH 2.

0-46-3 BAARERERBREICHIZIL YT ORI :
2 DDTF S ERMERHBRDREHT

O%iJE %', Sunfa Cheng’s 5 5% WRSHK FH 3
B BES W R, REIBKIE. Cheng Peng’.
Daniel D. Mikol*
'HiE R Y 4 —, 27 A Y 2 ¥ Inca
SRR TR BE AR R, AR R AR PIRE - B Y S —
SRR WA IR - B v 7 —. SRR s Y =y 2|
TR AR 07 A Y = R A BFRRTEARR. P 7 A Y 2 ¥ Inc.

I : RN R E L7228 THIR O MHERER R & ) R PPk L 2= 70
RENT O 7 7 A VEFHI L7z i BARANBEH Z NG L Liz2o0T I %
A IR ER O E RWI2GR I 0 7 — & AN Uiz atEsHilisE B2k
HEFCTRILL 724 ESG (TEAE) . LA HHL (SAE) ROB G PIEICE o 4
FR 2 Hwze R 424D BFICT L X< 7 A5 S (70 mg : 2654, 140 mg :
13741)\ 267D BHITT 71K (PBO) »¢5- &7z, TEAEORHEAIZTL XX
7 LPBOCHBETH>72 (70 mg : 67.9%. 140 mg : 71.5%. PBO : 63.7%). KL
B DS WTEAE X SR %2 (70 mg © 27.9%. 140mg : 32.8%. PBO :29.2%). 5 &%
(70 mg : 5.3%. 140 mg : 0.7%. PBO : 3.0%) M OER (70 mg : 49%. 140 mg : 5.1%.
PBO : 11%) THore TL X2 7I2E HSAEDFBE4IZPBO & AL .
RAEHEZRRD SN 72 (70 mg : 1.1%. 140 mg : 0.7%. PBO :22%). $5-kic
Fo A ERGIFLLGRL BITLALRD ST (70 mg : 24 [08%]. 140 mg : 0
#1000%]. PBO : 14[04%]) BBLHFLELGETY 7= F—F R, 99N
BROFERTH oo HEZE S A ERROREII 2D o 720 B - BT 4
YHEBL L HAN BB E 2 5 & L2200 7 5 L R I K HBBRR O $ A
Fts o, LU X270 RIFREEN L BEMAIVR SN2, PBOLRKELTIL X
ST CTREROREBINE o 7o AHORERREEIRETHAOATVEIILAIT
OREVTTT 7 A N E—HLTBY, Hil-R@elk LOBREERD SNld oz,

0-46-5 ENVISIONGERIESiRtGIZS 18 » B TO
GivosiranDBEXE & T4

ORS. ¥, David Kuter®, Sioban Keel’, Charles Parker®,
David C. Rees’. Ulrich Stblzel®, Paolo Ventura’,
Manisha Balwani®, Laurent Gouya’. Amy Simon'. Shangbin Liu".
John Ko', Sean Rhyee', Samuel Silver'
UHRURR A Sy e b IR ARR IR - RS G BHENEL,. * Massachusetts General
Hospital, Boston, Massachusetts, USA. 3 University of Washington, Seattle,
Washington, USA. ' University of Utah, Salt Lake City, Utah, USA.
*King's College Hospital, United Kingdom. °Klinikum Chemnitz, Chemnitz,
Germany. ' Universita degli Studi di Modena e Reggio Emilia, Modena,
Italy. #cahn School of Medicine at Mt. Sinai, New York, New York, USA.
?Centre Francais des Porphyries, Paris, France. " Alnylam Pharmaceuticals,
Cambridge, Massachusetts, USA. 1 University of Michigan, Ann Arbor,
Michigan, USA

[HI)BHERFER Y 7 4 ) 9 (AHP) I, Wi L & b 1CHiA ORBERE T 2R THIRIC Y A AL ESROBEEKHIC
L ARnRERERTH A, Givosiranld KV 7 4 Y VERIEIHZ BV E UTHA S EATHA, ENVISIONABI,
JERIEAHPEZ 2 M & LT, 64 Ao EEH (DB) M & 30» AMOFERIER (OLE) MIICH 2 GivosiranD %)
LA A T 2 AT ORBTH D, 41, OLEMMICHY 2181 B § TORRERET 5. [FIEIENVISIONH
B (NCT03338816) 13, 45 MAIMEE2 1L 7 7 2 RAHRIEBE ARG TH 20 AAMED EERFISIHE, HAHNV 7 1) Vi
RIE (AR, BRibE, TRRALTOANY VRGELELTHH0) OFEMBER (annualized attack ra R) kL7
OLE 187 AR ORI OLBMBY & 175 o 720 [RER]LUBIMISAHFOLEIHAT L, 77 4 Givosiran (P/
G)BE46fA, Givosiran/Givosiran (G/G)BETHIZ » 72, Givosirandk 5-HIMIL, ZN2hT91297% 365 HB L 018864364
AChH Y SERGMEEB1 Aotz b5 2 %0 10/GRCIL 187 B £ TOAART(AIZ058 (0~162) Tho
T2 OLEMIBIAIC120 B L4 5 S 17:P/GEEDAARIE, DBMIFII065 (0~516) Th-7201k L, OLEMRIHLG2 (0
~118) Thotzo WilEL D FHRIEMIZRD L1z, RAIOWTERLIEIED LD o 72, %3] ENVISIONAEOLE
187 ARSI BOC, Givosiran X BIRIA AT ORFSE L . FAMRAREE 707 74 VEHEL T0H T L ERLE,

0-46-2 MHEREARELEICH T BB EHRZHET S
DI IBEDRE

O/NRYIE ", Fw WAl WA ' g
IR KB B TS BRI B34
UMK B ARO JAbFCEERE £ > 8 —, ° EESPEset Koy K
BEBEARESER b T Y AL =Y a b hma—af 2y y—,
BRI 5 R KR B > & —

[H ) EAT DM A A K & VALSIS A 2 BRABRIC BT, AR O 7201254
ZRSEORBIBCK D S L (T ) v F 4 ¥ MRK) 3AH G TFETH 200 WEBEORE
Tk — SN AR v MEATHIER WL, TR SRR O A S EAPU C & 5508
JikAsdiug, ARVERI ) o1 1R iRER I O BEE AT RE & 2 B & 2L RN
LUFVCEMARDE AR EEELEL, TV FRA v b oMBEE R L. [
HEIEW I 2X (1=0~125 2=13~244 H,3=25~36» H4=36~48% H5=497 1
~)\ %FVCZEY (1=90%Lh 1.2 =75~89.9%.3 = 60~74.9%,4 = 50~59.9%,5 = 50% Aii) & L.
Y=1~4®k, X-Y>0:Category I (%), X-Y=0:Category Il (\PJ%!), X-Y<(:Category
Il (Z08) . Y=50k¢(xCategory V GEATI) (25389 %0 2012~20194F 12 4B TALSE %
Wi S N9 %, BHGLEE b L ITBHIGO Category ZE L, £ DH%DALSFRS-RD
TR, s 35 LR £ TOMM 2 Category M TR L 72, [# 8] % Category® %
Witk OFHALSFRS-RIE T3 (/H) 13 1:059+0.37 (N=26),11:1.08=0.70 (N=17),11:1.87 =
1.74 (N=13) (1vsIP<0.05, I vsIIP<0.001). F&hEA AL F 72 0P L5 £ oMM O
i (H) 12 1:>60 (N=30),1:35.8 (N=29),11:25.5 (N=21),IV:19.3 (N=13) (P<0.001) T& >
720 FEIERMIB (X=12) {Z2WT, BWiAS64 UMD ERER 72138 Co# &I
1:0% (0/15),11:17.4% (4/23),10:42.1% (8/19).V:90% (9/10) (P<0.0001). EEH (Y=1) I
DWT, BEiEOTFHALSFRS-RIC T (/H) 13 1:055+03 (N=16), 1:1.36+0.86 (N=9)
(P<0.01) TH Y. HKRBONG & HE S N 2IEFIFICE W TH Category I & H #38
B E Tz [Kam] Category 7 2 IR RBR O MG HEHE IS VWA Z LT, 2V Y v F
A v MRBEC & 2 AR PRI o 1) 1R B OB AT i L 2 B L H X DG,

FE HE

0-46-4 EFENFHETHRTTOBHERRSICHTS
galcanezumab$t 3 185 5% BA A EEER

Ok B iy B92°. BI WEl’. Holland C. Detke’
B EE BRI ) =y 2 PHARAL =54 ) ) =Bl AR
Eli Lilly and Company

Objective: The CONQUER study assessed galcanezumab (GMB) efficacy
and safety in patients with migraine who had multiple migraine preventive
treatment failures. Methods: This study is multicenter, randomized, double-
blind, placebo (PBO)-controlled, multinational phase 3 study. Patients were
aged 18-75 years, had a diagnosis of migraine as defined by ICHD-3, had
4-29 migraine headache days per month, met criteria for episodic or chronic
migraine, and had 2-4 migraine preventive medication category failures in the
past 10 years. Patients were randomized 1:1 to receive GMB 120 mg/month
(with 240-mg loading dose; N=232) or PBO (N=230). Among them, Japanese
subjects had N=22 in the GMB 120 mg/month group and N=20 in the PBO
group. Primary endpoint was overall mean change from baseline in number
of monthly migraine headache days across Months 1-3 in the total population
(episodic and chronic migraine). Results: The GMB group averaged 4.1 fewer
monthly migraine headache days from a baseline of 13.4, and the PBO group
averaged 1.0 fewer from a baseline of 13.0 (between-group difference -3.1;
p<0.0001; 95% CI: -39, -2.3; effect size=0.72). Treatment-emergent adverse
events (TEAE) were similar between the two groups, and nasopharyngitis was
the most frequently reported TEAE in both treatment groups. The efficacy
and safety of the Japanese population are similar to the total population.
Conclusion: GMB 120 mg/month was superior to PBO in preventive treatment
of migraine and was safe and well tolerated in patients who had previous
failures to standard-of-care preventive treatments.

0-46-6 FIREFISH : BEEMFEMREIRBEICSIFTZIURITS
S L 24 n BESEOEMM - R

ONr ks %54, Basil T Darras*™, Riccardo Masson®,
Maria Mazurkiewicz-beldzinska'. Kristy Rose’. Hui Xiong’.
Edmar Zanoteli’s Angela Dodman®, Muna El-Khairi’, Marianne Gerber®,
Ksenija Gorni®, Heidemarie Kletzl®, Renata S Scalco®, Laurent Servais’
IR ERE KRR NEFRE, 2 Department of Neurology, Boston Children's
Hospital, Harvard Medical School, Boston, MA, USA. 3Developmemal
Neurology Unit, Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan,
Italy. 'Department of Developmental Neurology Medical University
of Gdansk, Gdansk, Poland. °Paediatric Gait Analysis Service of New
South Wales, The Children's Hospital at Westmead, Sydney, Australia.
®Department of Pediatrics, Peking University First Hospital, Beijing,
China, "Department of Neurology, Faculdade de Medicina, Universidade
de Sao Paulo (FMUSP), Sao Paulo, Brazil, *F. Hoffmann-La Roche Ltd,
Basel, Switzerland., *MDUK Oxford Neuromuscular Center, Department of
Paediatrics, University of Oxford, Oxford, UK

(At A (MA) THOBE MR L LRFIREFISHAS - b2 (Bat- b) 1B, AT TS hedn REEG Lot RUAtE T
B [RISMAI, SUNTRGTFOWT VIAEORES BWERUNERIC & ) survival motor neuron (MN) 7 747 B 5.2 LGk L A REORHLERIELS
Thh A7 b RGTII6) GOSN premRNAA 77 4 77 T BHAICH Y, WRRUKHORERSNG v RV Walfiiaed, 127774
4, 20 HALEOSMABEORHERL L TRDAI L) AR T, [fiE|FIREFISHEAR (NCTOI38Y) 12, SVZREF27¢ ~0SMA T (BRI~ 4
JIR) OLRERLELE) Y77 A0S RIFERY - L RBTHE, /- b (ND) T, BEHROY A Y77 A0%AK, A, $HBE. Khitik
FRRERERRCHD, BEAHTHE/ - b (V=) Uk, /- MCRELRBROY 2577 OB ARG 3T 3. (6= Mols il
Barley LN RAASH (BSDAD AR EREOTLA 2L SSHED L AROWGAERL PO AREIESAEHIRALB0AR :50), T
FARANZERLE(F-2 1o b AGEIAU), 2074 WA -/ HRECEER ShAVERTHA, 31 REATHRERALIERLESR08A,
ABRROUERDEARE L VA b=V OFRIOWCRRE L HBL TR ERUERTD o1k, VAV T ALBEL CRRILIE S £ SR b1
fibotee /= MICYAYT T b0 LS LB B DR ROGARE T~ T b, (RRIFIREFISHAR - bR CHB,
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0-47-1 BRERLEY (VTIZIL7ILY VEE) REIFHE

{LZ{BET BUTEEMEN 5D

OfigF —Bhl, BUA WEC, il S0P, dnl B Sem
U a2 S Al N
PSEKENE AEPIR * SRR BE R
S YEIRULNT PAER A B AN TRV BRBERRERT L2 SRR ST,
THME L ©0 QIR AR

[ H ) 20034 SR UL ARG THEAH ABMBDOY 7 2=V 7 VY Y (DPAA) AERIEIC &
BT ARGRAPRILL, ERISTADFEIDPAARHE 2 20 72, RN -
FEIR (RUR,  JRFPEBAT, WRZ: &) L MET - Soisk Guihedy, BIERELL) Tho.
ZhET, DPAAREA LD S 1AELNORIMEEL & RMATIC L YISl
A%, DPAABHIC X 2GS KT RIBEE IO TRAR S Tw RV, AL
WEZEALZ ZI8 L2 4%5, DPAARFIVEROMIMTEALZ Mt iR L, DPAA®D
BRIV B E 3 R A W ST 5 L2 HIg e Lz, [k s k2 o IS4ER L L
(ZH ) Bl SPECT & 3B L 7-DPAAR #5142 44U L, I U LA ISR R IR
HELTHESML, HREEEH220%% RUBISREXNSH L L. DPAARER 2R
PRI O EAE < 7 o 7234 H DD LIMPR L SPECT D 1§ 7 — % % Jilv»72. DPAA
SRR AR R R O A - PR - SRS A MR L7z, BT IHRAAT IXSPECT 7 — &
PR SPM12& 3D-SSPILEE D 72 2 ik CHEM L, RHR TR SN2 NMELE B LT,
DPAARFERE DR TLAE % DML ZAL#1% 2 Flexible factorital design JH v CHEWifi#HT L
7z, [KEFL1SPM128 & UF3D-SSPILHIC & 2 M st WA AT Tl IZ MO R EAH Stz §
Zbb, DPAAC L BN HEDRD b BT, NRHMNTH HMREREE, 4 Rk
Bl ARSEIRENCMES T2 S, & SIHBTEE, ABIBO A E R MK T bR
Oz SOMFAS TR 7 VY A < —BERHEE (AD) TGS T3 2 e —3# LT
BY, N TADMOKHEALAE U T2 W EEAVRIE S hrz. (K] DPAAMEF 115
13- I4E BRI FESPECT DRI EIHAT 2 5, DPAARTHIC X 2 MOMIILEN% 2 S h
7o AWEIRH— ORENG RN X 2 BAUGERG A SN2 0 TOHETH 5.
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ASLILE A5 ST O BHRE W S 2T 5. [J71:]20194F4 1 ~20204:10 R,
FERE A 5 24WF I BANIZ K BE L, I — 42k (15T, pulsed continuous ASL, post-
labeling delay 2025msec) TASLWi{§% & 72 IMMRIA AR S 1, TRz KM
FEDBWCIULAT M AT b7t 1) & W & L7z, ASLMi{E PRI A
BRETEEL TS (bright vessel appearance, BVA) 3 & ORI HE 5 P D Bz
PS5 5 2 R L CTWw A (arterial transit artifact, ATA) %, T2*5 i
1 Dsusceptibility vessel sign (SVS) R FLAIRM{%®intra-arterial sign (IAS), IfiL
HHHE TOMENE~OEEA G AL WA AT OB & I L7z, €512, BVA
RATAOA A MARIPA R F IG5 2 2B L7z, [RER]BVAIZALER
2451 (585%) 12, ATAIX13H1(31.7%) 1278 Hsz. BVABYERRIZBEVERE & Ll L,
TASHARATE L D H N7z (91.7%x158.8%, P<0.05) %, SVSOMBIHEEICAIEZ A
<, MEHSE E oG EAME R MENINAT ORE & b M 2 d o7, —J, ATA
FPERE (S BEERE & ILEE L, TASSRSVSOIMBIBIEIC D37 <, AT g Lo A
R MENMAT ORENE & DM D o 72, BVARATADA ME & 220 ~ F B g
IR R, BETRE OB, -7 W] BVAIIASE FEk O BB
BHEIDDEEZONDA, MFER TOBBAER L QMM LD o2 L
5, HICHSEIM O M2 T2 20 cid e vl fgtErmmg shz, —J,
ATA L HIENAT OREE L OBIMIE, AWETD S EHEMTH - 7.
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(H ) i e 1356 12 0 PR I e B IR PH 28 12 3 2 A E LTE R LT 5,
VEAE BIGERE 2 E LR w1 o FH T/ S h 7524 W Bl I3First Pass Effect
(FPE) g sh, RIFREIR2HE S CTwd, FPEZ T L 5 2 4w f% K
FOBHEB o 720 [JH] 20144511 7 5 20194E 12112 Y b T HLAR FDINHE % &
A7 L7z NEIIR (ICA) 38 & OUEAZ A KRB IR (MCA M1-2) 26 % x4 & L7z,
5 v LH%E. ASPECT 625 A % BRA U 7=9160 % f#AT L 720 Wi{RIN 712130
I % 7R $ 5 MRI T2*56 3 Wi {4 T D Susceptibility Vessel Sign (SVS) %, LV
PE%SERAE & BIMES % ZJBSVSH 4 ¥ (Two-layered SVS). ZEAT-& ORI A
HINTVLIMEER TOMELOENZEHH 4 ~ (Clot-meniscus Sign: CS) & &
W7z [KR191B] CEE4ERTS.6 + 11.0) © 9 HLFPEIZ26H (286 %) TEK S h7zo
FPEE BT IEE A & e U T, 2ot (73.1% vs. 47.7%; p = 0.03) . FEB2E (80.8%
vs. 585%; p = 0.04). CSDFFFE (53.8% vs. 30.8%; p = 0.04) 12D W THENA RIS
Fd o720 SVSRTwo-layered SVSIZWHEICH BAZ RO % d > 72, FPEZEKHE
TR TFEMERI AV < (33min vs. 76min; p < 0.01) 37 J # O BERE T # BAFBI (mRS
0-2) 2% H otz (57.7% vs. 29.2%; p = 0.01) o BEHIOFPEFMIN1-TH % IEICAK]
JEE, WERBI CHELEOALNTIOONFZMATE LRI 2B %9
&\ CSOAFAEIRMY. L Z2FPEER O BIER T o 72 (F v X 2.67; 95%/1FEHilX
[ 1.01-7.06; p = 0.047) o [ am] AR I 2 O CSOAFAE I FPEEIK & 4 12 1Y
WL, FHEEZRET 2 EEYSD 2.
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[BW] 2P BB T, MMRIE, AR EOMBIZR Y — L & LT
EERMESTE2HEDTWD, ZOH T, QSM (Quantitative Susceptibility
Mapping. ERWBLE~ Y ¥ 7)) &, RKBEOBELHEICHBST 52 228
WHETH 5o ATV YRR (PSP) 13, ZOWRBIAM 2488 e LT, BUR T
LREHRNIMICHIEOZEM 2 BD 5 I EDBHONTVDEA, EROFETIE, &
DFiRERCIET L IENETH 720 Sl QSM%ZH . PSPOBUR F#% & #%
FERPI A2 M2 L & IS, 2S—F ¥V V0 (PD) & k- Beat L7zo (D7)
WG UL JEHE Tprobable % jii 723 PSP 1461 (CFI¥44ERI69.8i&. P35 U1 3.9
i) &, PD 1661 CPAEET5.20&. FIRmII7.14) . &FT, v YR30T
i MRIZ v, T2oamifg, TURHFHER, QSM. ARG R L, T o
PRI % LR - Mt U7zo RS PDBE & JLik U CPSPRECIIBUR FA% R A 2R
W O 24 AWM T, FFICPSPRETIERIT IS B W T BUR TR OZEMITHE W,
EF T IO E AT I IRES LT v ie S o iid. PSPEETIX13HII2601C
8. Richardsondit EHE DA, PSP-PIZBWTH il i, Wk o 2t
BRI EEIETH o0 —Ji. PDEETIRBIE TR OZEM 1661260 A TH
O, TOEALLBIETH - 720 [Haw]QSMIZ, PSPREICB VT, #i AL T
SNTVBBUR PERHRA RN OEHM % w725 2 AT, FRHCBUR FA%
DIBIREALICAEH TS5 LT, PDEOEINAHMTH 5720 F 7. RichardsondiE
BRI L C RO IHRZ IR O WPSPPICB W TH A TH 2 WHEEDH Y |
G OW % DIEFIOER L BB & ON LD LETH 5,
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[B ] AW O ERIE (ESUS) ODWIFE 52 5 ERE DL TE 20 H
PO TGS 5o [J7 IR IHE 2 i 1) & 5 Skl 1,764 Bl &, BRZEM52401 %
L, BREBETI—2EH5DW LN LA EREEREE, OEME) : Af (FF
BEPEAL+ Paf) . A SPEZER (Px. KEIIRIEEZER: : Ao, LEM:M, HAMT I—
THHEEA : UICB L. G606 % # i L7ze DWIFE 70285 — ¥ % Bl%En
FHNCHFL 72o ONFENIR - HRBMBIRFBRMIEE L RV 2 ML, @Y L E Y 2
HNOM2E - M3EE L NIV, QUHTHSE R E A TdH HMA - UM LNV, @i K
BIRFUR : ACA. ®% KINBINRFIL : PCA. @©/Mpflise, @RTAZE 1 BS. ®K
B E + BT O/MEZE (<15mm) 3% 3 5% 5/MEJE 1 sm& L7z, HiREE LT,
OFGARPILHIZE 1 SCI. rh RBRBIIR 7382 T & % M2~M5I2 2w T RIS BB o
TH R D%  Inf, @ E/NKBENR © SCA. @8 T/MKBEIIR : PICAICHHF L7z,
R ERIRO UL, FRBEEAL 22660, Paf 1991, Px :47f. Ao :44fl, M:
2081, U:24BITdH o720 O~QOMHE Y — ¥ P OISR RO 54 % 51
Vb L7ze DRERIAfIZAER E & DT L. PxIZ60ML FCHEICE o lze &
HopKE AfREEZ SN D HHE, 4, D101, 928%. @139, 784%. @
53, 754%. @11, 81.8%. (340, 50%. ®38. 57.8. @15. 86%. ®40. 125%.
©24, 60.8%. 1037, 945%. @11, 90.9%. 1225, 44%. TabH, D~®D, @, (W,
DT AHEDERTD o Pxlikid. @40, 275%. @24, 333%. 1225,
437%0 AoBISKIE. ®40. 57.5%. @24, 33.3%. 1225, 43.7% [Hsam] MCABIZEIE
AfDZ VAL, MI~M5THFIFZR A, Inf. ACA. SCA. BSIZAVAf Aol
smAL VOHIFHTALE B PxidILIRIUSCIAS Wi #% o, [ U R EE S
HHEIETHPx.Aold= 4 W FA% v, kT OMEIRRMAT I H3 B 5-3 % W HEM o
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[H ] s 2 Pk A BT 2 MRIBHRIC BT 2 8B W OFHE & LTt oAt
% L 7zone-line method® A k% Miid U7zo [J7£]20134E4H 2 520194231 £
THE Yy =B ) =y 7 TMRIMAR % AT U 72 SR8 B & % W I3 FB B ik b
FBOLBVIHEH (Cont) 57H). MRAEMHBAGHI T, TONFUIS—F ¥V V3
(PD) 261, AEATVERL LPERRIE (PSP) 881, KB B IS AR A PEAE AT (CBS) 581,
% e (MSA) 561, /MR ZYEE (SCD) 26, VSRADHIEL 72T 15
IR OIEHFARET 1 2 7 4 2D EAFOHED T 4~ & T ZHIUE (one-line
method) L. Hf% (midbrain length, ML). ##% (pons length, PL) 22\ T4
P& MG L7z (RS IMLEIHIZPSP 89mm Tk b /&<, Cont 1 2.2
mm, PD 114mm, DLB 119mm, CBS 10.34mm, MSA 12.7mm, SCD 12.6mm
ICHARTHEITNES L PLEHEIEMSA 215mm T b /S (. Cont 256mm,
PD 260mm, DLB 259mm, CBS 245mm, SCD 24.3mm& X THEIT/HE
7o 720 [#i#E] One-line methodi¥PSPMSA 8 5 Wi 12 35\ THE T B Wi fiE A
B BEOESVIERETH S Z LB SN 72,



