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National Institute of Neuroscience: An overview
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National Institute of Neuroscience (NIN) has its ori-
gin in 1978 when Neurological Research Center
was established with the aim of elucidating the
pathogenesis and etiology of psychiatric disorder,
neurological disorder, and muscular diseases and
for developing therapeutic means for these disor-
ders. It was renamed as NIN on the October 1st,
1986, when National Center for Neurology and Psy-
chiatry (NCNP) was established. In NIN, there are
seven departments for basic neuroscience research
and seven depariments for clinically oriented re-
search as well as administration sections for experi-
mental animal research and for experiments assis-
ted with radioisotope. In the basic research depart-
ments, scientists are actively undertaking research
by applying the methodology of molecular biology,
immunology, morphology, biochemistry and develop-
mental biology. Clinically oriented departments are
engaged in the research related to neurological dis-
eases, muscular diseases, psychiatric diseases and
developmental disorder.
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(The Institute is a leader in genetic
research and analysis in Japan.)
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Department of Neuromuscular Research
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The Department of Neuromuscular Research undertakes research aimed at
elucidating the causes and clinical conditions of various neuromuscular dis-
eases, including hereditary muscular diseases. in order to develop effective
treatments and cures for these conditions as early as possible. There are
still numerous diseases for which there are no basic cure or the clinical con-
ditions are still unclear. The department is moving ahead with research
aimed at elucidating the causes and clinical conditions of disease in order to
find and develop suitable cures as quickly as possible. A wide variety of ap-
proaches is brought to bear in these efforts including clinical medicine. path-
ology, molecular biology, and cellular biology. The department also provides
diagnostic services for neuromuscular diseases in cooperation with the DNA
Diagnostic Testing and Treatment Section of Musashi Hospital
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Muscle pathology of distal myopathy with rimmed
vacuoles
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Department of Mental Retardation and Birth Defect Research

HEREE NERB D EOROEEINEIRENETICER TS5
EBEOMRE. FELTHEFNRVEMTFNERTEZZRVUTT
V3, IR IRIREEREEIIC S A5 E (FEY R IRIRE . MREHERELR L)
EEBOBREEECAHENES s EERECTHR GBEFRERE 48
FEEBELS) ABIEG ZOREE FCELF REPIICHEL
LR EBEC FHEOREEEEL TV 5.

The Department pursues research on developmental disorders such as
mental retardation and cerebral palsy, which are derived from the organic
and functional abnormalities of the developing brain mainly by the methods
of neurological and biological experimental procedures. We investigate ex-
trinsic factors (drugs, fetal environment, perinatal hypoxia and so on) and in-
trinsic factors {gene mutation, chromosome abnormality and so on), which
result in brain malformation and metabolic brain disorders. Our aim is 10 un-
derstand the pathogeneses biochemically and patholegically. and ultimately
to develop a new therapeutic and/or preventive measure fer the diseases.
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Department of Mental Disorder Research
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Schizophrenia and manic-depressive illness are two major forms of function-
al psychoses. The Department of Mental Disorder Research performs bio-
logical research in order to elucidate the pathogenesis of these ilinesses and
pursues the development of new diagnostic measurements and treatments.
The Department engages in molecular genetics and clinical studies develop-
ing biclogical markers in collaboration with Natonal Center Hospital for
Mental, Nervous and Muscular Disorders and other facilities. Experiments
on animals and cultured neurons are ongoing to examine effects of genetic
abnormalities and psychological stress on behavior and neuronal function.
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Department of Degenerative Neurological Diseases
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The aim of the department is to elucidate the molecular pathogenesis of va-
rious neurodegenerative diseases including Parkinson's disease, spinocere-
bellar ataxia and amyctrophic lateral sclerosis. In 1999, the department dem-
onstrated that the gracile axonal dystrophy (gad) mouse is the first
mammalian model of neurodegeneration with a defect in the ubiguitin sys-
tem. The gad mouse lacks the expression of ubiguitin C-terminal hydrolase
L1 that is a member of the deubiguitinating enzyme family. The finding has
led many researchers to focus on the direct link between the ubiguitin sys-
tem and neurodegeneration. The department aiso aims to develop essential
therapies for the diseases. To cure the diseases. the elimination of the causal
gene products. repair of neuronal dysfunction, and the regeneration of de-
generated neuron are very important subjects to be addressed. The depart-
ment is expanding its research activities and making every effort to achieve
the subjects.
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Department of Inherited Metabolic Disease
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The department aims at elucidating the pathological mechanisms of and de-
veloping new therapies for inherited metabolic diseases. The researches in-
clude genetic analyses of inherited diseases, such as muscle glycogenoses,
HHH syndrome, van der Knaap disease, and Alexander syndrome, and de-
veloping gene therapy, as well as ciarifying the mechanisms of programmed
cell death. ER stress-mediated cell death, and cell death in conformation
diseases.
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Department of Demyelinating Disease and Aging
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The Department of Demyelinating Disease and Aging is actively involved in
research aimed at preventing and treating the causes of organic brain disor-
ders such as juvenile dementia. It carries out genetic anatyses of various
types of dementia discrders in cooperation with Musashi Hospital and other
facilities. and has obtained new findings including the discovery of new gene
mutations in familial Alzheimer's disease. In research to elucidate the mo-
lecular pathologic conditions of Alzheimer's disease, the department has
achieved imernational recegnition for s accomplishments in analyzing the
mechanism behind the formation and accumulation of 5 amyloid proteins
using cultured cells and laboratory animals as modeis
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Department of Cortical Function Disorders

ERBHEAEEER ETARALLTO [ T)F ] (LR T AR RS A
BEARRME. RUBEEMRBRORE SRCET 3/ BMEETHIIE
FRENELTWA. EEMEATEL T BIER A EREEREIC
BS 3L T RO BT AR FRR U+ BRE0
SIRAMEEARRE TS LIRRE RO E . FLVEBBE (/AR
BY) OM%E. AR EEMESEREECHAL T TWD, 20M. i
SEEEL T . EREOTIA L RBERAN R I Z 27N OMR LT[
OV 7T VATRBEREFHHINT 1 | DIERZEET TV 5,

The Department of Cortical Function Disorders pursues basic research into
"prion disease” that presents symptoms of impairment of higher brain func-
tion, and therapeutic research into the development of a cure for the condi-
tion. The main content of its research activity focuses on an identification of
new malecular chaperone factors that are involved in infectious prion protein
formation as well as an elucidation of the physiology of normal celluiar prion
protein.  The department also carries out basic research into the disease
mechanism and treatment of functional diseases including (epilepsy). Other
research activities include efforts to develop a general therapeutic method
for various neurological disorders and a novel method of histopathological
analysis. As part of its social activilies. the department has also prepared
various manuals and materials on the measures against various prion dis-
ease contagions, and "Guidelines for the Prevention of Infections of Creutz-
feldt-Jakob Disease.”
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Department of Biochemistry and Cellular Biclogy
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The department of Biochemistry and Cellular Biology is actively engaged in
research to understand the developmental and molecular basis of brain
function. The department analyses the developmental process as well as
the signal transduction mechanism of neural cells morphology. synaptic
function, and neural circuit formation. Particular attention is focused on how
genetic and environmental factors interact with each other to yield a neural
networks and a behavior, aiming of revealing the causes of developmental
and mental disorders. Thus, these research would shed light on the devel-
opment of early diagnosis and treatment of such diseases.
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Department of Ultrastructural Research
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The Department of Ultrastructural Research is actively engaged in the stud-
ies on the molecular and cell biclogical mechanisms of the neural develop-
ment and neural circuit formation which leads to the expression of higher
brain function. These studies are in progress based on the integration of the
morphological methods including advanced electron-microscopic technique
and the developmental engineering technology. The aims of this department
are to get fundamental knowledge for the elucidation of pathogenesis and
the development of treatment of the neurclogical and psychiatric disorgers
through the research such as the functional and morphological analysis of
the factors controlling the development and differentiation of neuron and glia.
the functional and morphological analysis of the cell adhesion molecules in-
volved in the formation of specific neural connection. and the molecular bio-
logical analysis of the development and functional expression of neurcnal
structures involved in the emotion.




® U ER 5D

Department of Neurochemistry

EFOMRERSPEMARE TN I AT T M. MEMEL EASR
Jen T e UHMEE T SRz 7 U7 MIROBEFREND
Hlaps WEMEORES AR EFME - BELCORALRRE
XATNBDFAHZALIZDOVTRREIT TG, JRODEpREY S
REBLUT A2 L IPRERAORBORERP BB AOREIITMTEDLLD
WCBEBATOS

magor
ntified

Anlil nerve axotomy in rodents Bx
nsiractad 2 ¢
mber of no

Zo b O EFE O RN MHIE T &
Foh ARERER 30 T HE R

i?

Departmem of Immunology

BROBFRTHMERBOREOMAL AR EORREICET SMREE

HTEHY FCBFEFEILE MS: DRERE MSOEHMET I DIAE
THRREEHIT TS FFEORRELT A MSOEE S L TEL L

JBEOCH ORER»P D x—Fv—3EI 8Kk IOYEIEL NKTHER
VOV NIRERIN T BN HY) . RTEERERICH
Tuvd

FEREUVCMREED

ting suct
rathology of multiple sclerosis (MS)
: ult of the past year is the
ot & substance (glycohpid OCH; t shows promise as an effective
eutic agent for MS ipubhs nthe journal. Nature). This substant
vates ymphooyies knowr as NKT cells. Rasearch work s currently nro
2aing aimed at clincal appheations

alimai maod

/k: )H ==k
The action mechanism of OCH

SR L1433 50 IE
Appearance of 14-3-3 protein in the brain of
a patient with MS

a-GalCer

Eaf TR ar

Department of Molecular Genetics
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Department of Molecular Therapy
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Medium-sized laboratory animal research facility

® TV EEI R ER

Department of Animal Models for Human Disease
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