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Z | Neuroscience not only elucidates mental activities and homeostatic mechanisms, but is also essential for the development

of treatments for neurological disorders. This course is designed to provide an understanding of the following topics that will
enable students to explain the underlying causes of neurological diseases.

First, the structure and function of the brain, including its component cells - neurons and glial cells - will be examined. Next,
the role of neurotransmitters and receptors will be explored, along with the neurological disorders caused by their
dysfunction. Finally, the process of brain development and the importance of neural stem cells in the adult brain will be
discussed.
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To understand brain component cells, neurons and glial cells.

To understand synaptic chemical transmission and brain disorders by neurotransmitters.

To understand functions of the cerebral cortex and hypothalamus.

To understand learning, memory, and critical period.

To understand roles of neural stem cells.

To understand the blood-brain barrier and circumventricular organ.

il

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIB D )

PBE| IO [ ik

REHEIER Course Plan

No. 18 H Topics AA Content
1 B | Beld@mr?=a—0r o | ML ? MoBMS I3, Ry b7 —27 & WS YEBREOEM I ICHERT
& & HEE 37213 THL MREENE L ZOZAR, IOV T FIVRERBOBHEIICL S L
W3 ZEHEIZODWTEERT D,
Za— AV OEFRES EERE, EEMOMEE® Na 7 v > 2Ll L 2 EBEMEGE
M, I 5I1c. ABMORMA L EERMAERRRZTA L. BEABRLEATED LS
ICH>7=DD, BEREBABOHERROEZVALHAT S, BREICODVWTEFEET S,
Z | What is the brain?Structure | What is the brain? The complexity of the brain is due to variety of neurotransmitters,
and functions of neurons their receptors, and signal transduction pathways in addition to the physical networks
of neurons.
The principal structure and function of neurons.lonic mechanism for
2 H | v+ 7ROEGEDOXAH=ZX L KRN OO F T RNEEN L IR EEYEORERBICOWTZFET 5,
& | The mechanism for | The mechanism for neurotransmitter release from presynaptic terminals.
neurotransmission
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& | The kinds and function of | The action and disorders of type | neurotransmitters such as inhibitory transmitter
neurotransmitters and | GABA and excitatory transmitter glutamate.
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% | The kinds and function of | The kinds and function of neurotransmitters and disorders depending on
neurotransmitters and | neurotransmitter abnormality Il
disorders depending  on
neurotransmitter abnormality
Il
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& | The mechanisms for learning | Learning and memory are made by increased activity of neurons, long-term
and memory potentiation, new synapse formation, and gene expression.
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% | Critical period of brain | Critical period is sensitive time for changing brain networks by environmental
networks stimulation; for example, vision, language, music etc.
8 B | #ET X b 1-7 DR
Z | midterm examination Confirmation for 1-7
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Z | The functions of glial cells The kinds of glial cells (astrocytes, oligodendrocytes, and microglia).
Lineage of glial cells. The functions of glial cells such as transduction and
metabolism.
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% | Neural stem cells and | The significance of neurogenesis in adult mammalian brains.
neurogenesis in adult brains
11 | B | MoR4Es L UCHRERR FEBIZICH T 2HREOERN EMEHHEROBRICOVWTEFET 5,
Z | Brain development and neural | The importance of the neural tube during brain development and functions of neural
stem cells stem cells.
12 B | Bxmi&REar MoMERIE, MERFODFARAL, #EMIE~MEALAVEL S N THEEEZIFDZ
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Z | The blood-brain barrier The blood-brain barrier protect brain from blood-derived toxic molecules.
13 | B | B miRARE REHN PR RICKITITHELMBAED AN =X LEREY, HRRAOERISE. B
RAECERDEBARE, NE & HREBOBER, ARERICOWTEERT %,
% | Infection and | The impact of infections on the CNS and the mechanisms of neuroinflammation,
neuroinflammation covering immune responses, pathogen entry, links to neurological diseases, and
therapeutic strategies.
14 B | ME=EERE HMERFESRE Cld. MBRIKEPFIDONY 72 R 72HIC, MRDFEEZESHRT HIEN
T&E3, £/, BWRPMEEL L. RTFRFRILEVEBRBLERDKEAF AR Z(C
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Z | Circumventricular organ The circumventricular organ lacks the blood-brain barrier and contributes to blood-
brain communications.
15 B | k7 X+ 9-14 DRER
Z | final examination Confirmation for 9-14
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Z | Prior completion of a course in animal physiology is preferred.
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& | Students are requested to spend 1 hours for preparation and 2 hour for brushup and moreover sufficient time for midterm

examination, semester's final

examination, and reports.

If students show bad behaviors such as mailing, feeding, and sleeping, they should be estimated as absence of its lecture.

#HR}E S5EZE Textbooks/Reference Books
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Z | Reference books:

* Color lllustrated Textbook of the Brain, An Introduction to Brain Science for Beginners (Blue Backs), Akiyoshi Mikami
(Author), Kodansha

* The Other Brain: Glial Cells, the Main Actor Controlling Neurons (Blue Backs) R. Douglas Field

BB D 5 iE R VEL# Grading Policy

B | PR - HREER (40 mx2=80 &), LKR—+bt (10 & x2=20 &) OEIC LY FFET %,
2HEHEZEIRETE2DOT, RELIEICOESHEBRET S, £-T. 5 EUEXRFELEGEIE. HRARE L UOBABROZER
DN,

% | Performance evaluation will be conducted by midterm examination (40%), semester's examination (40%), and reports (20%).
If not attend the lecture, the evaluation should be reduced; 8 points per one time. Therefore, if students are absent more
than 5 time
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