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Lead Instructor

Tomohiro Numata  (Professor, Department of Integrative Physiology, 6272)
Takafumi Miki  (Professor, Department of Cell Physiology, 6069)

Instructors

Tomohiro Numata  (Professor, Department of Integrative Physiology, 6272)
Takafumi Miki  (Professor, Department of Cell Physiology, 6069)
Yosuke Okamoto  (Lecturer, Department of Cell Physiology, 6070)

Kazuya Tanimura  (Part-time Lecturer, Department of Respiratory Medicine, Nara Medical University)

Course Description Outline(Course Objectives)

A deep understanding of the human body’s functions is essential to address unknown pathological conditions encountered in
clinical practice and to devise appropriate treatments. This understanding begins with a comprehensive grasp of physiological

functions at all molecular, cellular, tissue, and systemic levels.

To apply the knowledge from lectures to clinical practice, students will actively explore the fundamental mechanisms underlying
various diseases using ICT (information and communication technology) and critically evaluate potential treatment options. This

structured approach helps lay the foundation for lifelong learning habits.

To realize evidence-based medicine (EBM), students will engage in international literature searches and data analysis, fostering
their scientific curiosity. Moreover, they will develop the ability to understand the knowledge and techniques they discover and
communicate them effectively to others. This process strengthens their presentation skills and the communication abilities required
for collaboration.

Through these learning activities, students will cultivate a foundation for lifelong learning and establish the fundamental research
mindset necessary for future professional endeavors. Additionally, the course includes learning activities focused on profession-
alism (including trust, integrity, empathy, reflection, and ethics), as well as medical behavioral science, medical safety, healthcare
law and systems, and comprehensive decision-making using EBM. Appropriately using ICT is emphasized to build a well-rounded

and integrated body of knowledge.

This holistic approach ensures students have the skills and understanding necessary for clinical and research settings.

(1) Be able to provide an overview of the nervous system, from molecules and cells to organs and individuals, including its
physiological functions and pathology. (1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7, 5-1 5-4, 6-1 6 -2)

(2) Understand the structure and function of the nerves that form the basis of the nervous system, and based on this, be able to
comprehensively outline everything from physiological functions to pathology at each level of the human body. (1-1 1-2, 2-1 2-6,
2-8,3-13-7,4-14-7,5-15-4,6-16-2)

(3) Understand the normal functions of the central nervous system and its pathology, and be able to explain related diseases and
their causes. (1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7,4-14-7,5-1 5-4,6-1 6 -2)



(4) Understand the normal functions of peripheral nerves and their pathology, and be able to explain related diseases and their
causes. (1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7, 5-1 5-4, 6-1 6 -2)

(5) Understand the normal function of the autonomic nervous system and its pathology, and be able to explain related diseases and
their causes. (1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7, 5-1 5-4, 6-1 6 -2)

(6) Understand the normal function of motor nerves and their pathology, and be able to explain related diseases and their causes.
(1-11-2, 2-1 2-6, 2-8, 3-1 3-7, 4-14-7,5-1 5-4, 6-1 6 -2)

(7) Understand the normal functions of sensory nerves and their pathology, and be able to explain related diseases and their causes.
(1-11-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7,5-1 5-4, 6-1 6 -2)

(8) Understand the normal functions of environmental physiology and its pathology, and be able to explain related diseases and
their causes. (1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7, 4-14-7, 5-1 5-4, 6-1 6 -2)

(9) Understand the normal function of skeletal muscles and their pathology, and be able to explain related diseases and their causes.
(1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7,5-1 5-4, 6-1 6 -2)

(10) Understand the normal function of the myocardium and its pathology, and be able to explain related diseases and their causes.
(1-11-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7,5-1 5-4, 6-1 6 -2)

(11) Understand the normal function of smooth muscle and its pathology, and be able to explain related diseases and their causes.
(1-11-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7,5-1 5-4,6-1 6 -2)

(12) Understand the normal function of the heart and circulation and its pathology, and be able to explain related diseases and their
causes. (1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7,4-1 4-7,5-1 5-4,6-1 6 -2)

(13) Understand the normal function of breathing and its pathology, and be able to explain related diseases and their causes.
(1-1 1-2, 2-1 2-6, 2-8, 3-1 3-7, 4-1 4-7,5-1 5-4, 6-1 6 -2)

(14) Learn about related professionalism (trust, honesty, consideration, reflection, ethics), medical behavioral science, medical

safety, medical law (system), comprehensive judgment using ENM, and appropriate use of ICT. (1-1 1-2, 3-3, 3-5, 3-7, 4-4)
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. Assessment

Attendance, reports and exams

gobobooaoboabood

. Out of Class Study/Message

O Proceed with lectures according to designated textbooks and handouts.
O The designated textbook should be prepared by the first day of the course.

O Slight changes may occur depending on the schedule of the instructor.
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Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

4/7
(Mon)

1-2

Lecture

Theme: Orientation and Introduction to Cell Physiology
Comprehend and have the ability to provide an overview
of physiology.

ooooooOoooooOoooooo

Tomohiro
Numata

goooon

4/7
(Mon)

34

Lecture

Theme: Overview of the nervous system O (1) Introduc-
tion of the nervous system

The goal of learning is to be able to explain the following
issues.

(1) Composition of the central nervous system and pe-
ripheral nervous system

(2) Central nervous system network configuration

gboboooobooboboooboboboonbg
gbooooboooooobooog

Tomohiro
Numata

googan

477
(Mon)

5-6

Lecture

Theme: Overview of the nervous system [0 (2) The
membrane potential of biological membrane [

The goal of learning is to be able to explain the following
issues.

(1) Ion composition of intracellular solution / external so-
lution of cells, osmotic pressure and resting membrane
potential

(2) Formation of membrane potential

ooooooboooooooboooboboooodg @)
obooooboomobooooooobooooon
goooon

Tomohiro
Numata

goooo

4/17
(Mon)

7-8

Lecture

Theme: Overview of the nervous system U (3) O The
membrane potential of biological membrane O

The goal of learning is to be able to explain the following
issues.

(1) Ton composition of intracellular solution / external
solution of cells, osmotic pressure and resting membrane
potential

(2) Formation of membrane potential

ooooooobooooooooboooobooog @)
gboooobomobooooboobooooon
googo

Tomohiro
Numata

googo

4/7
(Mon)

9-10

Lecture

Theme: Overview of the nervous system U (4) 0 Action
potentiall

The goal of learning is to be able to explain the following
issues.

(1)Understand and explain the processes involved in the
generation and conduction of action potentials.
(2)Outline and describe the roles of membrane ion chan-
nels, pumps, receptors, and enzymes in cellular func-
tion.

gbooboobooboobooooboobooooboao
obobooooooobooboboooooboooboon
oboooooooo

Tomohiro
Numata

goooon




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Overview of the nervous system O (5) O Action
potential2
The goal of learning is to be able to explain the following
issues.
(1)Understand and explain the processes involved in the
4/8 generation and conduction of action potentials. Tomohir
6 1-2 Lecture (2)Outline and describe the roles of membrane ion chan- OMORIro oooood
(Tue) . Numata
nels, pumps, receptors, and enzymes in cellular func-
tion.
gooooOobOoOobOOobooooOoooboooooo
obobooooooobooboboooobogooboo
goboooogooo
Theme: Overview of the nervous system [ (6) 0 Mech-
anism of nerve excitation and conduction
The goal of learning is to be able to explain the following
issues.
(1) Types and functions of the information transmission
mechanism
(2) Receptor signaling mechanism .
4
7 (TI/JS) 3-4 Lecture (3) Morphology of synapses (including neuromuscular Tlgrél;};go googon
junctions) and synaptic transmission mechanism (exci-
tatory, inhibitory)
oooooobo0oooobooboooobomoooo
0oooooooooooOoooooomooon
ooooboooobooooooobooooooooo
gooooOoboOooooooboood
Theme: Introduction to muscles, skeletal muscle (1)
(1) Explain the excitation-contraction coupling of skele-
4/8 tal muscle. (2) Explain the mechanism of contractile Takafumi
8 (Tue) 5-6 Lecture force regulation of skeletal muscle. Miki ooooo
oboooOoboOoooobOobooooobooog
goo0ooooOoooooooooooboooodg
Theme: Skeletal muscle (2)
(1) Explain the excitation-contraction relationship of
4/8 skeletal muscles. (2) Explain the mechanism of skele- Takafumi
. . akafumi
9 (Tue) 7-8 Lecture tal muscle contractility regulation. Miki ooooo
(HhOoooooooooooooooooooed
oboooopbooooboobooooo
4/8 Theme: Skeletal muscle (3) Takafumi
10 (Tue) 9-10 Lecture Explain the mechanism of neuromuscular transmission. alv?.ll(l.ml goooon
0000000000000000000 i
Theme: Skeletal muscle (4)
Learn about typical diseases related to skeletal muscle :
4/9 .. Takafumi
11 (Wed) 1-2 Lecture and neuromuscular transmission. Miki gooon
ooboooooooooooboooobooooo
oood
Theme: Cardiac muscle (1)
4/9 Explain the structure and contraction of the my- Takafumi
12 (Wed) 3-4 Lecture ocardium. Miki ooooa

gobgbboobooboabgaoaodg




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

13

4/9
(Wed)

5-6

Lecture

Theme: Overview of the nervous system [J (7) O Ion
channels and diseases

The goal of learning is to be able to explain the following
issues.

(1) Structure, function, and genes of ion channels.
Pathophysiology caused by genetic abnormalities (chan-
nelopathy)

(2) Synapse and plasticity

obobooooobooobobooobooooobog
obooooobooooobobooomooooon
gbooooboooooboo

Tomohiro
Numata

goooo

14

4/9
(Wed)

7-8

Lecture

Theme: Overview of the nervous system [ (8) 0 Neu-
rotransmitters and neurotransmitter mechanisms in the
brain

The goal of learning is to be able to explain the following
issues.

(1)Demonstrate the ability to explain the primary neuro-
transmitters present in the brain and articulate their re-
spective effects.

(2)Outline the elucidating the mechanism of neuromus-
cular transmission.

gogobobboooooobobobbboooooon
omoooboboooboobooogoboon

Tomohiro
Numata

goooon

15

4/9
(Wed)

9-10

Lecture

Theme: Central nervous system (1) Structure and func-
tion of the cerebral cortex

The goal of learning is to be able to explain the following
issues.

(1) Out line the cerebral cortex division, structure, and
function

gooooooboobooboboooboobooboo
oono

Tomohiro
Numata

googo

16

4/11
(Fri)

Lecture

Theme: Central nervous system (2) Functional differ-
ences in the cerebral cortex

The goal of learning is to be able to explain the following
issues.

(1) Structure and function of the cerebral cortex

(2) Functional differences such as language areas and
gender differences in the cerebral cortex

gbooboobooooboooooobooog
ooboboooobooooobooooobooooooo
goooon

Tomohiro
Numata

googan

17

4/11
(Fri)

3-4

Lecture

Theme: Central nervous system (3) Brain stem

The goal of learning is to be able to explain the following
issues.

(1) Outline the structure, conduction path, and function
of the brain stem

ooooooooooooobooooooooooon

Tomohiro
Numata

goooo




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

18

4/11
(Fri)

5-6

Lecture

Theme: Cardiac muscle (2)

Explain the excitation-contraction coupling of cardiac
muscle.

gooooOoOooooooooboooooo

Takafumi
Miki

goooon

19

4/11
(Fri)

7-8

Lecture

Theme: Cardiac muscle (3)

Explain the mechanism of contractile force regulation of
cardiac muscle.

ooodoooooooooooao

Takafumi
Miki

goooon

20

4/11
(Fri)

9-10

Lecture

Theme: Cardiac muscle (4)
Explain the electrical activity of cardiac muscle.
oo0ooOo0oOo0oooocOoooDoo

Takafumi
Miki

googo

21

4/14
(Mon)

Lecture

Theme: Smooth muscle (1)

Learn the structure and the mechanism of contraction of
smooth muscle.

Joodooooooooooooon

Takafumi
Miki

goooon

22

4/14
(Mon)

3-4

Lecture

Theme: Smooth muscle (2)

(1) Learn about smooth muscle contraction regulation by
physiologically active substances.

(2) Explain the structure and function of skeletal muscle,
myocardium, and smooth muscle in comparison.
ooooooooooooOooO0ooOOooOoOooooo
oo
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Takafumi
Miki
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23

4/14
(Mon)

5-6

Lecture

Theme: Central nervous system (4) Cerebellum

The goal of learning is to be able to explain the following
issues.

(1) Structure and function of the cerebellum

gobobooboobooboobooobo

Tomohiro
Numata

goooon

24

4/14
(Mon)

7-8

Lecture

Theme: Central nervous system (5) Meninges/ventricles
The goal of learning is to be able to explain the following
issues.

(1) Composition of meninges / ventricular system and
cerebrospinal fluid environment

oobooooooboooboooooooboooooo
opoooo

Tomohiro
Numata

googo

25

4/14
(Mon)

9-10

Lecture

Theme: Central nervous system (6) Sleep/wakefulness
The goal of learning is to be able to explain the following
issues.

(1) EEG and sleep/wake mechanism

gboboboooboooboboooboooooboooon

Tomohiro
Numata

goooon

26

4/15
(Tue)

1-2

Lecture

Theme: Central nervous system (7) Memory/learning
The goal of learning is to be able to explain the following
issues.

(1) Structure of limbic system for memory and learning
mechanism

oboboobooobooooboooboooooooo
gboooog
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Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

27

4/15
(Tue)

3-4

Lecture

Theme: Central nervous system (8) Epilepsy/dementia
The goal of learning is to be able to explain the following
issues.

(1) Explain the mechanism of epilepsy and dementia.

gbooobOobooobooboooobobooooaon

Tomohiro
Numata
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28

4/15
(Tue)

5-6

Lecture

Theme: Heart/Circulation (1) - Structure of the heart and
circulatory system

(1) Explain the structure of the heart.

(2) Explain the features of blood vessels / nerves and
coronary arteries distributed in the heart and their dis-
tribution areas.

(3) Explain systemic circulation and pulmonary circula-
tion.

(4) The aorta and major branches (head and neck, upper
limbs, chest, abdomen, lower limbs) can be illustrated to
outline the distribution area.
ooopoooooooooooo
ooooooooooooooooooboooooo
ooooooooooo
ooooooOo0oooocOooooDoon
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oooooooooooooboooo

Takafumi
Miki

goooon

29

4/15
(Tue)

7-8

Lecture

Theme: Heart/Circulation (2) - Physics of circulatory
physiology

Explain the basics of cardiovascular physiology, such as
Ohm’s law and Poiseuille’s law.
000000ooooooooooooooooooon
ooooooooooooo

Takafumi
Miki

ooooo

30

4/15
(Tue)

9-10

Lecture

Theme: Heart/Circulation (3) - Electrical activity of the
myocardium

(1) Explain the electrical activity of the myocardium

(2) Explain the action potential and automaticity of the
myocardium.
ooooooOoooooOoooobooooon
oooOoooooDOoOoooooobboOooooooo

Takafumi
Miki

goooon

31

4/16
(Wed)

Lecture

Theme: Heart/Circulation (4) - Electrical activity of the
myocardium

(1) Explain the physiological significance of each wave-
form of the body surface electrocardiogram (ECG).

(2) Explain the relationship between ECG and the action
potential of cardiac myocytes.

(3) Heart rate and rhythm abnormalities can be read from
ECG.
gogoooooooooobooooooogoooo
oo
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Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

32

4/16
(Wed)

34

Lecture

Theme: Heart/Circulation (5) - ECG exercises

From the actual ECG, the heart rate, atrioventricular con-
duction time, intraventricular conduction time, cardiac
electrical axis, etc. can be read.
00o0o00boooooooooooooooooo
JdddooooOoo0o0ooooobooboooa

Takafumi
Miki
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33

4/16
(Wed)

5-6

Lecture

Theme: Central nervous system (9) Limbic system

The goal of learning is to be able to explain the following
issues.

(1) Emotions and motivational mechanisms of the limbic
system

gbooboodobobooboboobooobooboo
goooon

Tomohiro
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34

4/16
(Wed)

7-8

Lecture

Theme: Central nervous system (10) Hypothalamus

The goal of learning is to be able to explain the following
issues.

(1) Somatic movement, autonomic function, endocrine
reaction related to the hypothalamus

gboobobobobobobooooooooo
gboooobooooog

Tomohiro
Numata
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35

4/16
(Wed)

9-10

Lecture

Theme: Pathology of the central nervous system (1)
Alzheimer’s disease, neurodegenerative disease

The goal of learning is to be able to explain the following
issues.

(1) Mechanism of Alzheimer’s disease and neurodegen-
erative diseases

goboboooobooooboooobooooobooo
gbooooog

Tomohiro
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36

4/18
(Fri)

Lecture

Theme: Pathology of the central nervous system (2)
Mental illness, a neurodevelopmental disorder

The goal of learning is to be able to explain the following
issues.

(1) Mechanism of Alzheimer’s disease and neurodegen-
erative diseases

gbooboodbobboobobooboobooboaon
gboooood

Tomohiro
Numata

goooon

37

4/18
(Fri)

34

Lecture

Theme: Peripheral nervous system [0 Composition of
spinal nerves and nerve plexus

The goal of learning is to be able to explain the following
issues.

(1) Composition of spinal nerves and nerve plexus and
skin segment (dermatome)

gobooboooboobooboobooobooboo
obooooooooooooo

Tomohiro
Numata
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Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Introduction to Respiration
(1) Outline physiological approaches in the pathological
4/18 assessment, diagnosis and determination of therapeutic Kazuva
) - . zuy
38 (Fri) 5-6 Lecture efficacy of respiratory diseases. Tanimura ooooo
oooboOOoOooOOoOooOooooooboDoobooo
go0opoooOooooooooooooo
Theme: Introduction to Respiration
(1) Outline physiological approaches in the pathological
418 assessment, diagnosis and determination of therapeutic K
; - fficacy of respi iseases. azuya
39 (Fri) 7-8 Lecture efficacy of respiratory diseases Tanimura ooooo
goobooOoOoooOo0oOooooopoboobooooo
goobooOoOoooooooobooooooD
Theme: Introduction to Respiration
(1) Outline physiological approaches in the pathological
4/18 assessment, diagnosis and determination of therapeutic K
40 . 9-10 Lecture efficacy of respiratory diseases. azuya goooon
(Fri) Tanimura
oooboOoOoooOo0oOoooooobooDooboo
go0opoooOooooooooooooo
41 4/21 12 Formative | Theme: Formative assessment 0 ooooo
(Mon) assesment | O
0 4/21 3.4 Formative | Theme: Formative assessment 0 ooo0o0on
(Mon) assesment 0
4/21 Self Theme: O
43 (Mon) >-6 learning O O
4/21 Self Theme: O
a4 (Mon) 78 learning O .
4/21 Self Theme: O
45 (Mon) 9-10 learning O .
Theme: Respiration (1) - Structure of respiratory system
(1) Explain the structure of the airway, the lobe of lung,
lung area and the hilum.
(2) Explain the difference between pulmonary circulation
42 and systemic circulation. Yosuk
. L osuke
46 (Tue) 1-2 Lecture (3) Explain the structure of the mediastinum and pleural Okamoto ooooo

space.
gddooo0ooooobooooooooooooo
oooo
go0ooooOooooooobooooooo
goobooOoOooooooooDooooooD
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Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

47

4/22
(Tue)

3-4

Lecture

Theme: Respiration (2) - The mechanics of lung ventila-
tion

(1) Explain the kinds of respiratory muscles and the
mechanism of respiratory movements.

(2) Explain the pulmonary volume fraction.

(3) Explain pulmonary ventilation, dead space, lung
compliance, airway resistance, and closing volume.
ooo0oOoo0oooo0o0o0oboOo0oooDoDn
ooopoooOooooooooo
oooooooooDboooooooooooobooo
ooooooOoooooooboooo

Yosuke
Okamoto

goooon

48

4/22
(Tue)

5-6

Lecture

Theme: Autonomic nerve (1) Composition and function
of autonomic nerve

The goal of learning is to be able to explain the following
issues.

(1) Composition and function of autonomic nerves

gboooobooooboooooobooog

Tomohiro
Numata

googo

49

4/22
(Tue)

7-8

Lecture

Theme: Autonomic nerve (2) Transmission mechanism
and action of autonomic nerve

The goal of learning is to be able to explain the following
issues.

(1) Autonomic nerve transmission mechanism and action
on organs

gboboboooboooooboooboooooooag
ooooon

Tomohiro
Numata

googan

50

4/22
(Tue)

9-10

Lecture

Theme: Motor nerve (1)

The goal of learning is to be able to explain the following
issues.

(1) Spinal cord structure, functional localization, and
conduction pathway

(2) Spinal reflex and O reciprocal innervation muscle

oobooobooooboooooooooooooon
goooooobooobooboooboobooboo
oon

Tomohiro
Numata

googo

51

4/23
(Wed)

Lecture

Theme: Motor nerves (2) Voluntary movements

The goal of learning is to be able to explain the following
issues.

(1) Relationship between the mechanism of voluntary
movement and the pyramidal tract

gbobobooobooooobooooooooooag
oood

Tomohiro
Numata

goooon

52

4/23
(Wed)

Lecture

Theme: Motor nerves (3) Cerebellum and basal ganglia
The goal of learning is to be able to explain the following
issues.

(1) Functions of the cerebellum and basal ganglia

oboooOoboobooboboooboobooooon

Tomohiro
Numata

googan
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Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Heart/Circulation (6) - Arrhythmias
(1) Be able to outline arrhythmia. (2) Be able to out-
4/23 line abnormal electrocardiograms (sinus arrhythmia, ex- Takafumi
53 (Wed) 5-6 Lecture tra systoles, atrioventricular conduction disorders). Miki ogoooao
Jo0oD0d0ooooooooooDD ogdooooo
00000000000 0O0o0DbOO0OO0 ooDbOoon
oopooood
Theme: Heart/Circulation (7) - Cardiac cycle
Explain hemodynamics (changes in atrial pressure, atrial
volume, ventricular pressure, ventricular volume, aortic
4/23 ressure, aortic blood flow, capillary pressure, venous Takafumi
>4 (Wed) 7-8 Lecture gressure, etc.) associated with tlll)e car}(]iilz:c cycle. Miki e
dodoooooooooooooooooooon
00000 o0O0DOO00bOo0ooOoooOobOoooDoOon
odooodooooooooooao
Theme: Heart/Circulation (8) - Pump function of the
heart 1
4/23 (1) Learn about the pump function of the heart. (2) Ex- Takafumi
3| (Wed) | 710 | Lecture b in the Starling Jaw of the hoart, Miki nooon
do0oDo0o0ooOoOoOoooOoOoobOoOooboon
dooooooooooooooooooo
Theme: Respiration (3-1) - Gas exchange
(1) Explain the relationship between gas exchange and
blood flow in the alveoli.
(2) Explain the effects of lung ventilation and blood flow
(ventilation-blood flow ratio) on arterial blood gas.
425 (3) Explain the alveolar air-arterial oxygen partial pres- Yosuke
56 (Fri) 1-2 Lecture sure difference (A-aDO2). Okamoto ooooo
doddbooooOoooooooooooooon
o0
doddoooooooooooooooooooo
oo0oOoooOooooooad
0000o0O0-0000000000A-aDO2000O0O
ooooood
Theme: Respiration (3-2) - Gas exchange
(1) Explain the relationship between gas exchange and
blood flow in the alveoli.
(2) Explain the effects of lung ventilation and blood flow
(ventilation-blood flow ratio) on arterial blood gas.
(3) Explain the alveolar air-arterial oxygen partial pres-
57 4/2.5 3-4 Lecture sure diI;ference (A-aDO2). YERP P Yosuke ooooo
(Fri) Okamoto

gbobobooobooooobooooooooooag
oo
gobobOoobooooooooobobooobog
oboooobooooboooo
oobD0oo0o-00b0o0obobo0oggA-abO20000
obooooao

12




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

58

4/25
(Fri)

5-6

Lecture

Theme: Sensory nerve (1) General remarks

The goal of learning is to be able to explain the following
issues.

(1) Composition and function of sensory nerves

(2) Contents of psychophysics

goboboobooboooboobooboobobo
gbooooboboooooboooooan

Tomohiro
Numata

goooon

59

4/25
(Fri)

7-8

Lecture

Theme: Sensory nerve (2) Somatosensory 1-General me-
chanical sensation, Temperature sensation, pain sensation
The goal of learning is to be able to explain the following
issues.

(1) O Mechanical sense acceptance mechanism and con-
duction path. Receptive mechanism and conduction path
of temperature sensation and pain sensation.

ugboobobodobooboobobooboobooboaon
gbooooboooo

Tomohiro
Numata

ooooo

60

4/25
(Fri)

9-10

Lecture

Theme:  Sensory nerve (3) Somatosensory 2 -
Proprioceptive conduction path

The goal of learning is to be able to explain the following
issues.

(1) Proprioceptive sensation, conduction path, and brain
acceptance

gooobooobooboboooboooobaooboo
oon

Tomohiro
Numata

googan

61

4/29
(Tue)

1-2

Lecture

Theme: Sensory nerve (4) O Vision 1 General remark
The goal of learning is to be able to explain the following
issues.

(1) Structure and function of the eyeball

obooooobooboooooboooo

Tomohiro
Numata

googo

62

4/29
(Tue)

34

Lecture

Theme: Sensory nerve (5) Vision 2 Visual acceptance
and conduction path

The goal of learning is to be able to explain the following
issues.

(1) Visual acceptance and conduction path

gboooobooobooboboooobooon

Tomohiro
Numata

googan

63

4/29
(Tue)

5-6

Lecture

Theme: Heart / Circulation (9) - Pump function of the
heart 2

(1) Explain the preload and afterload. (2) Explain the re-
lationship between cardiac output and heart rate, cardiac
contractility, preload, and afterload. (3) Explain the reg-
ulation mechanism of cardiac contractile force.
dooddbOoooooooooDooooooooon
0000000 DOO000o0OO0o0oooDOoooo ooo
0doooOooooodoD boobDbooooooon
oooDooooooono

Takafumi
Miki

goooon

13




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Heart / Circulation (10) - Blood pressure and
blood flow
64 4/29 7.8 Lecture Explain blooc'l pressure and blood flow in arteries, capil- Taka.fu'mi ooooo
(Tue) laries, and veins. Miki
goodpooooOoooooooOoooooogoo
ooo
Theme: Heart / Circulation (11) - Circulatory regulation
1
(1) Explain the mechanism of blood pressure regulation.
(2) Explain the arterial baroreceptor reflex. .
65 4/29 9-10 Lecture (3) Explain the hormonal regulation of circulatory sys- Takaf umt oooono
(Tue) tem. Miki
goooooOooooooooooo
ooo0oOo0o0oooo0o0ooboOo0oooDon
go0ooooOoooooOoOooboooooooo
Theme: Respiration (4-1) - Blood gas
(1) Explain the partial pressure of oxygen and the partial
pressure of carbon dioxide in the arteries and veins.
(2) Explain the relationship between arterial blood pH
5/2 and partial pressure of carbon dioxide. Yosuke
66 (Fri) 1-2 Lecture (3) Explain blood gas. Okamoto ooooo
gooooooooOoOoOOOO0O0O0oOoOoOooooo
ooooo
OoooodpHOOOOODODOOOOOOOOO
oooooo
ooooooOo0oooocOooooDoon
Theme: Respiration (4-2) - Blood gas
(1) Explain the partial pressure of oxygen and the partial
pressure of carbon dioxide in the arteries and veins.
(2) Explain the relationship between arterial blood pH
and partial pressure of carbon dioxide.
67 (SF/HZ) 3-4 Lecture (3) Explain blood gas. Oizsrlrlll(()fo ooooo
gooooooooooobobooooooggoooo
ooooo
OoooodpHOOOOOODOOOOOOOOO
oooooo
ooooooOooooooooooo
Theme: Sensory nerve (6) Vision 3 Eye function
The goal of learning is to be able to explain the following
issues.
(1) Mechanism of eye movement
68 5 /2 5.6 Lecture (2) Pupillary light reflex, convergence reflex, corneal re- Tomohiro ooooo
(Fri) flex Numata

oboooooooooooboooo
gbooobobooboboooooooooooo
oon

14




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

69

5/2
(Fri)

7-8

Lecture

Theme: Sensory nerve (7) Taste/smell(1)

The goal of learning is to be able to explain the following
issues.

(1) Taste/smell reception mechanism and conduction
path

gbooopobbobobobobobooooooo
gon

Tomohiro
Numata

goooon

70

5/2
(Fri)

9-10

Lecture

Theme: Sensory nerve (8) Taste/smell(2)

The goal of learning is to be able to explain the following
issues.

(1) Taste/smell reception mechanism and conduction
path

gbooopobbobobobobobooooooo
goo

Tomohiro
Numata

goooo

71

5/6
(Tue)

1-2

Lecture

Theme: Sensory nerve (9) Sense of balance

The goal of learning is to be able to explain the following
issues.

(1) Receptive mechanism and conduction path of equi-
librium sensation

gobbooboooboooboboooboobooboo

Tomohiro
Numata

goooon

72

5/6
(Tue)

3-4

Lecture

Theme: Sensory nerve (10) Hearing 1 Hearing receptive
mechanism

The goal of learning is to be able to explain the following
issues.

(1) Auditory reception mechanism and conduction path

gobooboobooboboobooboobon

Tomohiro
Numata

goooon

73

5/6
(Tue)

5-6

Lecture

Theme: Heart /Circulation (12) - Circulatory regulation
2

Explain the mechanism of circulatory reaction associated
with change of body position and exercise.
oooooobOoooOOobOoboboooobooobooo

Takafumi
Miki

goooon

74

5/6
(Tue)

7-8

Lecture

Theme: Heart /Circulation (13) - Organ circulation and
microcirculation

Explain the characteristics of the main organ circulation
(coronary circulation, cerebral circulation, pulmonary
circulation, portal vein, skin circulation, skeletal muscle
circulation, renal circulation).
ddo0oooodoooooooooooooooo
do0oooooooo0o0oooooooooooa

Takafumi
Miki

googo

15




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

75

5/6
(Tue)

Lecture

Theme: Heart /Circulation (14) - Lymphatic circulation
and fetal circulation
(1) Explain the flow of lymph through the thoracic duct.
(2) Explain the composition and physiological signifi-
cance of lymph. (3) Explain the fetal circulation. (4)
Explain changes in blood circulation after birth.
gooooooOdooOooboOoobUoooboooDo
ooooooooooObooOooooooooobooo
gooooooooooboooooopoooogoo
ooooooOoooooooooboooon

Takafumi
Miki

ooooo

76

5/7
(Wed)

Lecture

Theme: Respiration (5) - Pulmonary blood flow and
shunt

(1) Explain the characteristics of pulmonary blood flow.
(2) Explain changes in blood gas due to shunting of pul-
monary blood flow.
ooooooooooooobODOmOobOobobooo
goopoooOoooooooooooooooog

Yosuke
Okamoto

goooon

77

5/7
(Wed)

3-4

Lecture

Theme: Respiration (6) - Regulation of respiration
Explain the mechanism of respiratory regulation via the
respiratory center.
oo0opoooOoooooooooooooboooog

Yosuke
Okamoto

googan

78

5/7
(Wed)

Lecture

Theme: Sensory nerve (11) Hearing 2 Hearing conduc-
tion path

The goal of learning is to be able to explain the following
issues.

(1) Auditory conduction path, information processing,
and its functional abnormalities

gobooboobodoboobobobooboobooboo
goooon

Tomohiro
Numata

goooon

79

5/7
(Wed)

7-8

Lecture

Theme: Pathology of peripheral nerves

The goal of learning is to be able to explain the following
issues.

(1) Demyelinating disease, neurodegenerative disease

goooobooOooooooobooooooooooon

Tomohiro
Numata

ooooo

80

5/7
(Wed)

9-10

Lecture

Theme: Environmental physiology (1)

The goal of learning is to be able to explain the following
issues.

(1) Effects of environmental factors on body temperature
regulation, and energy metabolism
oooooooDboOOoOObOOoOoooboODbObOboo
ooooooOooooooooDo

Tomohiro
Numata

goooon

81

5/9
(Fri)

1-2

Formative
assesment

Theme: Formative assessment
0

goooo

82

5/9
(Fri)

Formative
assesment

Theme: Formative assessment
O

goooon

83

5/9
(Fri)

5-6

Self
learning

Theme: O
0

ooooo
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Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
5/9 Self Theme: O
84 (Fri) 7-8 learning O U ptood
5/9 Self Theme: O
85 (Fri) 9-10 learning O D oooon
Theme: Environmental physiology (2)
The goal of learning is to be able to explain the following
issues.
5/12 (1) Effects of environmental circadian rhythm, exercise, Tomohiro
86 (Mon) 1-2 Lecture and physical fitness Numata nooon
00o00oDOO000DbOOo0booOooooooOooooa
Jododooooooooooao
Theme: Environmental physiology (3)
The goal of learning is to be able to explain the following
issues.
5/12 (1) Effects of environmental circadian rhythm, exercise, Tomohiro
87 (Mon) 3-4 Lecture and physical fitness Numata nooon
00o00oDOO000DbOOo0booOooooooOooooa
Jododooooooooooao
Theme: Heart / circulation (15) - Pathophysiology O
28 5/19 12 Lecture Outlll}e heart failure, hypertension, and myocardial is- Takafqml ooooo
(Mon) chemia. Miki
00odoooooo00ooooooooooa
Theme: Heart / circulation (16) - Pathophysiology O
29 5/19 34 Lecture Outln}e heart failure, hypertension, and myocardial is- Taka.fu'ml ooooo
(Mon) chemia. Miki
00odoooooo00ooooooooooa
Theme: Exercises on the central nervous system 1
5/26 ’ (1) Questions about the central nervous system Tomohiro
90 (Mon) 1-2 Exercise Numata ooooad
(HhOOoOOoDoOoooOoOoooooooboooooooa
goooooo
Theme: Exercises on the central nervous system 2
5726 . (1) Questions about the central nervous system Tomohiro
91 (Mon) 34 Exercise Numat ogoooo
()0O0OO0O0O0OO0O0O00O00o0000o00o0o0ooo umata
ooooooo
Theme: Exercises on skeletal, cardiac and smooth mus-
cle
0 6/2 12 Exercise (1) Questions about skeletal, cardiac and smooth muscle Takafqml ooooo
(Mon) Miki
(hooodooooooooooooooooooda
goodooooooooaoa
Theme: Exercises on heart and circulation
o3 6/2 » S (1) Questions about heart and circulation Takafumi Caoan
(Mon) Miki

(hoboooooooobobobooooooo
gbooooog

17




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Exercises on motor nerves and autonomic nerves
(1) Questions about motor nerves and autonomic nerves .
6/9 . Tomohiro
94 (Mon) 1-2 Exercise Numata ooooa
(hOOoOoDoDooOoOoooooooooooooodad
000D0oD00o0oooooo
Theme: Exercises on sensory nerves 1
(1) Questions about sensory nerves )
6/9 . Tomohiro
95 (Mon) 3-4 Exercise Numata ooooa
(HhOOoOOooOoooOooooooooboooooooa
ooooooao
Theme: Respiration (7) - Pathophysiology O
Outline the pathophysiology of respiratory diseases (ob-
6/16 . . . . Yosuke
96 (Mon) 1-2 Lecture structive diseases, restrictive diseases). Okamoto ooooao
O00o0o00o00o0ooObObOO0o0o0o0oo0oooooooa
Oo00oOoOoooo
Theme: Respiration (8) - Pathophysiology U
Outline the pathophysiology of respiratory diseases (ob-
6/16 . . .. . Yosuke
97 (Mon) 3-4 Lecture structive diseases, restrictive diseases). Okamoto ooooao
0000000000 bO000000O0O0o00ooa
Ooooooooo
Theme: Exercises on sensory nerves 2
6/23 . (1) Questions about sensory nerves Tomohiro
98 (Mon) 1-2 Exercise Numata ooooOoao
(HhODODDoOOoOoOoOooooooooooooooa
ooooooao
Theme: Exercises on peripheral nerves, and environmen-
tal physiology
(1) Questions about peripheral nerves, and environmen- .
99 | 8723 1 34 | Exercise | tal physiology Tomohiro | 1y g
(Mon) Numata

(hoooooooobooboboboboooooo
goboooooooooon
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