2022 Akita University Faculty of Medicine Syllabus

Category O0ooour
Course Title O Neuroscinece and Organ function [- U0 00O 0O0OO0O0OO0O0O0OOO0OOO0OOOOOOOOOOOO -
Eligible Students [ grade 2 Related Course
Code O 71563012
Schedule O week 1 O week 12
Credits 04
1. Lead Instructor

Kyoichi Ono  (Professor, Department of Cell Physiology, 6069)

Instructors

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

Course Description Outline(Course Objectives)

The living body forms a hierarchical structure from molecules, cells, tissues to individuals and realizes various functions.

In organ function I, we will proceed with learning about the function of the human body for each organ system and organ.

Aim
O . This course aims to learn about the nervous system, from molecules/cells to organs/individuals, from physiological functions

to pathological conditions.

Aim
2. The organ function of muscular system (skeletal muscle, myocardium, smooth muscle), heart / circulatory system, and respira-
tory system will be outlined, from physiological to pathological conditions.
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Assessment

Attendance, reports and exams
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6. 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

4/11
(Mon)

1-2

Lecture

Theme: Orientation O Cell Physiology (1) - hierarchical
structure of the human body -

Understand the hierarchical structure of an individual,
such as organ system-organ-tissue-cell, and be able to
explain the organ system and organs that make up the
individual (mostly in the first year review).
gooooooooo-bo-bo-ooooooooo
ooooooooooooooboooooboDbobon
goopoooooi1oooood

Kyoichi Ono

googo

4/11
(Mon)

3-4

Lecture

Theme: Cell Physiology (2) O - Structure and function
of the cell -

Explain the structure and function of cells, the smallest
unit of life (mostly in the first year review).
oo00ooooOoOoooOoOoooooooooooo
ooooooo1oboooo™

Kyoichi Ono

goooo

4/11
(Mon)

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

gooboooobooooooboooooooooobon
obooooobooboooooboooo

Tomohiro
Numata

googo

4/11
(Mon)

7-8

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

odoooooboooooooobooobooooogo @)
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goooon

Tomohiro
Numata

goooon

4/11
(Mon)

9-10

Lecture

Theme: Overview of the nervous system O (3) O Action

potential

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

issues.

(1) Mechanism of action potential and conduction mech-

anism of nerves

(2) Types and functions of membrane ion channels,

pumps, receptors, and enzymes

dooo0oooooooooooooonooooon
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Tomohiro
Numata

goooon




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

4/12
(Tue)

1-2

Lecture

Theme: Overview of the nervous system [J (4) 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

(3) Morphology of synapses (including neuromuscular
junctions) and synaptic transmission mechanism (exci-
tatory, inhibitory)

gbooobooboooobooooobooomooon
obooooboooobobooooomooaon
oooooooobooooooobooobooooo
oboooooooooooboooo

Tomohiro
Numata

goooon

4/12
(Tue)

3-4

Lecture

Theme: Overview of the nervous system [J (5) 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

gobobooooboooboboooboooooboag
oboooooboooooboboboomoboooobooon
gboooboobooooooboo

Tomohiro
Numata

goooon

4/12
(Tue)

5-6

Lecture

Theme: Cell Physiology (3) - Cell membrane -

Explain the composition and function of cell membranes
and the transport of substances through cell membranes.

oo0OoopooooOoOoooooooooooooo

oooooooo

Kyoichi Ono

googo

4/12
(Tue)

7-8

Lecture

Theme: Cell Physiology (4) - Transporters 1 -

Explain the types and functions of ion transporters.
ooooooooooooooboooooooooo
ooopooooooood

Kyoichi Ono

googan
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4/12
(Tue)

9-10

Lecture

Theme: Cell Physiology (5) - Transporters 2 -

Explain the types and functions of ion transporters.
000000oooO0o0oooooooOoooooooo
oooooooooooo

Kyoichi Ono

googo
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4/13
(Wed)

Lecture

Theme: Excitable cells (1)
Explain the formation of the membrane potential.
O0o0oooOoOoooooooooooo

Kyoichi Ono

goooon

12

4/13
(Wed)

3-4

Lecture

Theme: Excitable cells (2)

Explain the mechanism of generation of resting mem-
brane potential and action potential.
gooooopooooOooopooooooooo
ooo

Kyoichi Ono

goooon




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

13

4/13
(Wed)

Lecture

Theme: Overview of the nervous system O (6) O Neu-
rotransmitters and neurotransmitter mechanisms in the
brain

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

(1) Major neurotransmitters in the brain and their actions
(2) Neuromuscular transmission mechanism

ggobobbooooooboobboooooon
moooboooooobooogoboon

Tomohiro
Numata

ooooo

14

4/13
(Wed)

7-8

Lecture

Theme: Overview of the nervous system [J (7) O Blood
vessels in the brain

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

(1) Blood vessels and blood-brain barrier in the brain

oboooOoboobooboboooboobooooon

Tomohiro
Numata

goooo
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4/13
(Wed)

9-10

Lecture

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

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

(1) Cerebral cortex division, structure, and function

gogobobboooooobobobbboooooon
gon

Tomohiro
Numata

goooon

16

4/15
(Fri)

1-2

Lecture

Theme: Central nervous system (2) Structure and func-
tion of the cerebral cortex

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

(1) Structure and function of the cerebral cortex

goboboobooboooboobooboobobo

Tomohiro
Numata

goooon

17

4/15
(Fri)

3-4

Lecture

Theme: Central nervous system (3) Functional differ-
ences in the cerebral cortex

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

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

gboobooobobbooboboobobooboo
goooon

Tomohiro
Numata

goooon

18

4/15
(Fri)

5-6

Lecture

Theme: Excitable cells (3)

Explain the mechanism of action potential generation
and conduction.
ooooooooooboooooboooooboobooo

Kyoichi Ono

goooo




Topics and Contents of class, Course Objectives

Class
Date

Period

Class
Format

Topics and Contents of class, Course Objectives

Instructors

Class
Room

19

4/15
(Fri)

7-8

Lecture

Theme: Excitable cells (4)

Learn about chemical transmission in the nervous sys-
tem. (1) Explain the morphology of synapses, chemical
transmissions and receptors, and neurotransmitters. (2)
Explain the mechanism of generating synaptic potential.
ooobOooooooooooooboooboo
0o00o00oDOooooooooo oooooooo
obOobOooOoboOoboobooboooooooboo
gpoooo

Kyoichi Ono

googo

20

4/15
(Fri)

9-10

Lecture

Theme: Excitable cells (5)
Explain the plasticity of the synapse.
oo0bDOoooOoooooooooooa

Kyoichi Ono

googo

21

4/18
(Mon)

Lecture

Theme: Introduction to muscles, skeletal muscle (1)

(1) Learn the main characteristics of the three types of
muscles (skeletal muscle, myocardium, and smooth mus-
cle). (2) Be able to outline the structure and contraction
of skeletal muscle.

000300000000 000000000000d
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Yosuke
Okamoto

goooon

22

4/18
(Mon)

3.4

Lecture

Theme: Skeletal muscle (2)

(1) Explain the excitation-contraction coupling of skele-
tal muscle. (2) Explain the mechanism of contractile
force regulation of skeletal muscle.
oboooobooooboobooooobooog
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Yosuke
Okamoto

googo

23

4/18
(Mon)

Lecture

Theme: Central nervous system (4) Brain stem

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

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

goooobobooooooobooooooooooon

Tomohiro
Numata

goooon

24

4/18
(Mon)

7-8

Lecture

Theme: Central nervous system (5) Cerebellum

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

(1) Structure and function of the cerebellum

gobobobooboooboobooboobo

Tomohiro
Numata

goooo

25

4/18
(Mon)

9-10

Lecture

Theme: Central nervous system (6) 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

goboooooobooobooobooooobooooboo
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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: Central nervous system (7) Sleep/wakefulness
The goal of learning is to be able to explain the following
4/19 issues. Tomohiro
26 (Tue) 1-2 Lecture (1) EEG and sleep/wake mechanism Numata Hoobn
ooooooooO0o0o0ooooooooooboDD
Theme: Central nervous system (8) Memory/learning
The goal of learning is to be able to explain the following
issues.
7 4/19 3.4 Lecture (1) Struf:ture of limbic system for memory and learning Tomohiro o0oon
(Tue) mechanism Numata
gooooooooooobooooooogoooo
oooooo
4/19 Theme: Skeletal muscle (3) Yosuk
28 (Tue) 5-6 Lecture Explain the mechanism of neuromuscular transmission. Okosu f gpoooo
0000000000000000000 amoto
Theme: Skeletal muscle (4)
4/19 Learn about typical diseas.es' related to skeletal muscle Yosuke
29 (Tue) 7-8 Lecture and neuromuscular transmission. Okamot goooo
000000000000000000000000 amoto
oooo
Theme: Cardiac muscle (1)
30 4/19 9-10 Lecture Expla.m the structure and contraction of the my- KyoichiOno | 00O OO
(Tue) ocardium.
ooopoooOooooooooboooo
Theme: Cardiac muscle (2)
31 4/20 12 Lecture Explain the excitation-contraction coupling of cardiac KyoichiOno | 00000
(Wed) muscle.
go0oooooopooooooooooo
Theme: Cardiac muscle (3)
0 4/20 14 Lecture Expllaln the mechanism of contractile force regulation of KyoichiOno | 00000
(Wed) cardiac muscle.
oooDooooooooooDo
Theme: Central nervous system (9) Epilepsy/dementia
The goal of learning is to be able to explain the following
4/20 sues. . : . Tomohiro
33 (Wed) 5-6 Lecture (1) Explain the mechanism of epilepsy and dementia. Numata goooon
oooooooooDbDoooooooooobooboOoo
Theme: Central nervous system (10) Limbic system
The goal of learning is to be able to explain the following
issues.
a4 4/20 7.8 Lecture (1) Emotions and motivational mechanisms of the limbic Tomohiro ooooo
(Wed) system Numata

oobobooooboooobooooobooooooo
opooon




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Central nervous system (11) Hypothalamus
The goal of learning is to be able to explain the following
issues.
4/20 (1) Somatic movement, autonomic function, endocrine Tomohiro
35 (Wed) 2-10 Lecture reaction related to the hypothalamus Numata nooon
000D0oo0oDooooooooooooooog
oboooopbooboooo
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. .
36 4/ 22 1-2 Lecture (1) Mechanism of Alzheimer’s disease and neurodegen- Tomohiro ooooo
(Fri) . . Numata
erative diseases
ooboboOoOo0oboOoOoobooooboooooboo
gooooood
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
4720 issues. .
37 / . 3-4 Lecture (1) Mechanism of psychiatric disorders and neurodevel- Tomohiro goooon
(Fri) . Numata
opmental disorders
doooooboooboOOooooooooooooon
4/2 Theme: Cardiac muscle (4)
38 (Fri) 5-6 Lecture Explain the electrical activity of cardiac muscle. KyoichiOno | OO OO0
oooooooobooooooooo
Theme: Smooth muscle (1)
39 4/ 2.2 7.8 Lecture Learn the structure and the mechanism of contraction of Kyoichi Ono | 00000
(Fri) smooth muscle.
oboo0o0oOooOobooobooobooobo
Theme: Smooth muscle (2)
(1) Learn about smooth muscle contraction regulation by
physiologically active substances.
42 (2) Explain the structure and function of skeletal muscle,
40 (Fri) 9-10 Lecture myocardium, and smooth muscle in comparison. KyoichiOno | OO OO0
oobobOo0o0obOoOooobOoobobooooooag
oo
oobO00O0o0ooobooooboOobooooboo
gooood
A1 4/25 12 Formative | Theme: Formative assessment 0 o0oon
(Mon) assesment | O
42 4/25 3.4 Formative | Theme: Formative assessment 0 ooooo
(Mon) assesment | O
4/25 Self Theme: O
43 (Mon) 5-6 learning O H
4/25 Self Theme: O
44 (Mon) 7-8 learning O O




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
4/25 Self Theme: O
45 (Mon) 9-10 learning O H
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-
4/26 tion.
46 (Tue) 1-2 Lecture (4) The aorta and major branches (head and neck, upper | KyoichiOno | OO0 00O
limbs, chest, abdomen, lower limbs) can be illustrated to
outline the distribution area.
goooOooooooooooo
godooooobooooooboooooooooo
gooooooooog
gooooooooooooooon
000000000000 oooooooooooaon
dooooooooooooooooo
Theme: Heart/Circulation (2) - Physics of circulatory
physiology
4/26 Explain the basics of cardiovascular physiology, such as .
47 (Tue) 3-4 Lecture Ohm’s law and Poiseuille’s law. Kyoichi Ono ooooo
0do0000o0o0ooOo0ooOOoOoboOoooooooo
gooooooooooon
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.
4/2 .. . i
48 /26 5-6 Lecture (1) Composition of spinal nerves and nerve plexus and Tomohiro ooooo
(Tue) . Numata
skin segment (dermatome)
000000 00O0o0oo0O0o0o0oOooooooooon
dooooooooooooa
Theme: Autonomic nerve (1) Composition and function
of autonomic nerve
426 The goal of learning is to be able to explain the following Tomohiro
49 (Tue) 7-8 Lecture issues. Numata ooooo
(1) Composition and function of autonomic nerves
dooooooOoOoo0o0ooooooooooooao
Theme: Autonomic nerve (2) Transmission mechanism
and action of autonomic nerve
The goal of learning is to be able to explain the following
426 issues. T hi
50 9-10 Lecture (1) Autonomic nerve transmission mechanism and action OmONIro ogoooo
(Tue) Numata

on organs
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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

51

4/27
(Wed)

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

gbooooOoboobooboooobobooooan
oooooooobooobbbooooooooooo
goo

Tomohiro
Numata

ooooo

52

4/27
(Wed)

3-4

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

gbgobobobobobooooooooooon
good

Tomohiro
Numata

goooo

53

4/27
(Wed)

5-6

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.
ooooooOoooooooooboooon
oooOoooooDOoOoooooobboOooooooo

Kyoichi Ono

goooon

54

4/27
(Wed)

7-8

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
goooooooooooboooooooggoooo
oooo
goooopooooooboOoOoooooDooboboo
ooobDoooooo

Kyoichi Ono

ooooo

55

4/27
(Wed)

9-10

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.
JdooddbDoooooooooobooooooo
JdodooooOoo0o0ooooobooobooooa

Kyoichi Ono

goooon

56

5/2
(Mon)

1-2

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

gbooobOoboobooboooobobooooan

Tomohiro
Numata

goooon
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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

57

5/2
(Mon)

34

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

gboooobooobooboooooobooog

Tomohiro
Numata

googan

58

5/2
(Mon)

Lecture

Theme: Heart/Circulation (6) - Arrhythmias

(1) Be able to outline arrhythmia. (2) Be able to out-
line abnormal electrocardiograms (sinus arrhythmia, ex-
tra systoles, atrioventricular conduction disorders).
gopoooO0oo0o0ooooboOoOobD ooooooo
gooooooOoooooboboOoobo oooooo
ooooooo

Kyoichi Ono

goooon

59

5/2
(Mon)

7-8

Lecture

Theme: Heart/Circulation (7) - Cardiac cycle

Explain hemodynamics (changes in atrial pressure, atrial
volume, ventricular pressure, ventricular volume, aortic
pressure, aortic blood flow, capillary pressure, venous
pressure, etc.) associated with the cardiac cycle.
oo0odoooooooopooooooooooooo
ooooooOoooobooOooobooooobooboo
goopoooooooooooog

Kyoichi Ono

googan

60

5/2
(Mon)

Lecture

Theme: Heart/Circulation (8) - Pump function of the
heart 1

(1) Learn about the pump function of the heart. (2) Ex-
plain the Starling law of the heart.
do0oDo0o0ooOoOoOoooOoOoobOoOooboon
oooooooooooooooooooo

Kyoichi Ono

goooon

61

5/6
(Fri)

1-2

Lecture

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
and systemic circulation.

(3) Explain the structure of the mediastinum and pleural
space.
gddooo0ooooobooooooooooooo
oooo
go0ooooOooooooobooooooo
goobooOoOooooooooDooooooD

Yosuke
Okamoto

googo

62

5/6
(Fri)

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
ooopoooOooooooooboooo

Yosuke
Okamoto

goooon
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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

63

5/6
(Fri)

Lecture

Theme: Sensory nerve (2) Somatosensory 1-General me-
chanical sensation

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

(1) Contents of psychophysics

(2) Mechanical sense acceptance mechanism and con-
duction path

oooobbooooobooboooooobobomooon
gboooobooobooboboooobooon

Tomohiro
Numata

ooooo

64

5/6
(Fri)

7-8

Lecture

Theme: Sensory nerve (3) Somatosensory 2 Temperature
sensation, pain sensation

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

(1) Receptive mechanism and conduction path of temper-
ature sensation and pain sensation

gboboboooboooooboooboooooooag
ooooon

Tomohiro
Numata

googo

65

5/6
(Fri)

9-10

Lecture

Theme: Sensory nerve (4) Somatosensory 3 Propriocep-
tive conduction path

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

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

Tomohiro
Numata

goooon

66

5/9
(Mon)

1-2

Lecture

Theme: Sensory nerve (5) Vision 1 General remark

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

(1) Structure and function of the eyeball

gobgbboobooboabgaoaodg

Tomohiro
Numata

goooo

67

5/9
(Mon)

34

Lecture

Theme: Sensory nerve (6) 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

googo

68

5/9
(Mon)

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
doooooooodo booDoboooooooon
oooDooooooono

Kyoichi Ono

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
Theme: Heart / Circulation (10) - Blood pressure and
blood flow
69 5/9 7.8 Lecture Explain blooc'l pressure and blood flow in arteries, capil- KyoichiOno | 00000
(Mon) laries, and veins.
0000000000000 ooOoooooOooo
ooad
Theme: Heart / Circulation (11) - Circulatory regulation
1
(1) Explain the mechanism of blood pressure regulation.
5/9 (2) Explain the arterial baroreceptor reflex. o
70 (Mon) 9-10 Lecture (3) Explain the hormonal regulation of circulatory sys- | KyoichiOno | 00 00O
tem.
0o0oodooooooooooooon
JdodoooObOo0ooooobooobooooao
Joodoooooo0oooooooooo
Theme: Respiration (3) - 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.
5/10 (3) Explain the alveolar air-arterial oxygen partial pres- Yosuke
71 (Tue) 1-2 Lecture sure difference (A-aDO2). Okamoto goooo
00o00o0o00ooOo0booooooooooooo
oad
JdodooddpDoDooOoooooooooooa
goodooooooooaoa
0dodoo-00b0o0oboodoA-abOo20000
ooooooo
Theme: Respiration (4) - 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.
7 ?T/ule()) 3-4 Lecture | (3) Explain blood gas. Oi‘;i‘ll(‘)fo 0oooo
Jdoooodooodbooooooooooooo
ogooono
000000 pHOODOOODODOODOOODOODO
oooooo
Joodooooooooooooon
Theme: Sensory nerve (7) Vision 3 Eye function
The goal of learning is to be able to explain the following
issues.
(1) Mechanism of eye movement
73 5/10 56 Lecture (2) Pupillary light reflex, convergence reflex, corneal re- Tomohiro ooooo
(Tue) flex Numata

oboooooooooooboooo
gbooboboobobooboooooooooo
gon
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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

74

5/10
(Tue)

7-8

Lecture

Theme: Sensory nerve (8) Taste/smell

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

75

5/10
(Tue)

9-10

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

76

5/11
(Wed)

1-2

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

gbooboobooboobooooboobooooboao

Tomohiro
Numata

goooon

77

5/11
(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

gboobobodboobooboboooboobooboaon
goooon

Tomohiro
Numata

goooon

78

5/11
(Wed)

5-6

Lecture

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

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

Kyoichi Ono

googan

79

5/11
(Wed)

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).
0oodooooo0ooodoooooooooogn
oo0oDOo0ooOooOoO0oOoOobOOoobOoooboOooo

Kyoichi Ono

goooon
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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 (14) - Lymphatic circulation
and fetal circulation
(1) Explain the flow of lymph through the thoracic duct.
(2) Explain the composition and physiological signifi-
5/11 cance of lymph. (3) Explain the fetal circulation. (4) L
} Kyoich
80 (Wed) 9-10 Lecture Explain changes in blood circulation after birth. yoichi Ono ooooo
00ododoooooooooooooooonon
0000000000 DbO0oooOoooOobOoooDoOon
00 odooOooDoooooooooooo ooan
000O00oOoooOooooooooooon
5/13 Formative | Theme: Formative assessment
81 (Fri) 12 assesment | O O goooad
5/13 Formative | Theme: Formative assessment
82 (Fri) 3-4 assesment | O . e
5/13 Self Theme: O
83 (Fri) >-6 learning O . o
5/13 Self Theme: 0
84 (Fri) 78 learning O .
5/13 Self Theme: 0
85 (Fri) 9-10 learning O .
Theme: Pathology of peripheral nerves
The goal of learning is to be able to explain the following
5/16 1SSUCS. .. . . . Tomohiro
86 (Mon) 1-2 Lecture (1) Demyelinating disease, neurodegenerative disease Numata ooooo
0000000 0DO0o0oO0oooOOoooOooooooa
Theme: Environmental physiology
The goal of learning is to be able to explain the following
issues.
(1) Effects of environmental factors on body temperature .
5/16 . . . . Tomohiro
87 3-4 Lecture regulation, energy metabolism, circadian rhythm, exer- opoooo
(Mon) . . Numata
cise, and physical fitness
0doo0ooooOoobooooooobooooon
000000000 DbO0O00oo0ooDOoooobOoooon
ooo
Theme: Respiration (5) - Pulmonary blood flow and
shunt
5/23 (1) Explain the characteristics of pulmonary blood flow. Yosuk
88 1-2 Lecture (2) Explain changes in blood gas due to shunting of pul- osuke ooooo
(Mon) Okamoto
monary blood flow.
0000O0o0ooDOobO0ooDOooOo0moooooooo
000Oo0oo0Ooooooooooooboooobon
Theme: Respiration (6) - Regulation of respiration
29 5/23 14 Lecture Expliain the mechanism of respiratory regulation via the Yosuke 00ooo
(Mon) respiratory center. Okamoto

gboooobooobooboboooobooon
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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: Exercises on the general nervous system
The goal of learning is to be able to explain the following
problems: .
5/30 . . Tomohiro
920 (Mon) 1-2 Exercise (1) Questions about the general nervous system Numata ooooad
oooooooooooooooOoooboooon
ooo
Theme: Exercises on the central nervous system
The goal of learning is to be able to explain the following
problems: .
5/30 . . Tomohiro
91 (Mon) 3-4 Exercise (1) Questions about the central nervous system Numata oooono
(HhOoooooooooooOoDpoooooooo
ooooooo
Theme: Heart / circulation (15) - Pathophysiology O
9 6/6 12 Lecture Outhr.le heart failure, hypertension, and myocardial is- KyoichiOno | 00D OO
(Mon) chemia.
ooooooOoooooOoooboOooooobooo
Theme: Heart / circulation (16) - Pathophysiology O
93 6/6 3.4 Lecture Outllpe heart failure, hypertension, and myocardial is- KyoichiOno | 00D 00O
(Mon) chemia.
ooooooOoooooooooooooobooo
Theme: Exercises on the central nervous system?2
The goal of learning is to be able to explain the following
problems: i
6/13 . . Tomohiro
94 (Mon) 1-2 Exercise (1) Questions about the central nervous system Numata oooono
(HhoOooooooooooooopoooooooo
ooooooo
Theme: Exercises on motor nerves and autonomic nerves
The goal of learning is to be able to explain the following
problems: .
95 6/13 3-4 Exercise (1) Questions about motor nerves and autonomic nerves Tomohiro ogoooo
(Mon) Numata
(HhooooooDooooboooooboooooooo
oooooooooood
Theme: Respiration (7) - Pathophysiology O
6/20 Outline the pathophysiology of respiratory diseases (ob- Yosuk
96 1-2 Lecture structive diseases, restrictive diseases). osuke ogoooao
(Mon) Okamoto
googoooooooooooooboooooooo
oooooogo
Theme: Respiration (8) - Pathophysiology [
6/20 Outline the pathophysiology of respiratory diseases (ob- Yosuk
97 3-4 Lecture structive diseases, restrictive diseases). osuke ooooa
(Mon) Okamoto

gboboboooboooboooooooooooon
obooooog
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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: Exercises on sensory nerves
The goal of learning is to be able to explain the following
problems: .
98 (61\402117) 1-2 Exercise (1) Questions about sensory nerves Tlgr;lr(r)l};go ooooad
(HhoOooooooooooooDboooOoooooo
ooooooo
Theme: Exercises on sensory nerves, peripheral nerves,
and environmental physiology
09 | 12| 5y | mrcrcie | andemonmenta phystoogy | Tomtivo | g
(Mon) phy &y Numata
(HhOoooooooOoooooooooooooo
ooooooooooooooooo
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