2026 Akita University Faculty of Medicine Syllabus

Category Oo0oooooooooood
Course Title O Cell Physiology O - Cardiovascular Electrophysiology
Eligible Students [ grade 2 Elective Course
Code O 71564005
Schedule O week 31 O week 31
Credits 01
1. Lead Instructor

Takafumi Miki  (Professor, Department of Cell Physiology, 6069, Office Hour: By appointment)

Instructors

Takafumi Miki  (Professor, Department of Cell Physiology, 6069, Office Hour: By appointment)

Hirokazu Sakamoto  (Associate Professor, Graduate School of Medicine, Nagoya University)

Course Description Outline(Course Objectives)

Summary: Conduct virtual experiments on cardiomyocyte excitability and contraction using virtual cells reproduced on a computer.
The responses of cardiomyocytes to various stimuli are observed and the mechanisms are discussed. Furthermore, the experimental

results are summarized and presented. Finally, a lecture on the latest research in cell biology is given.

Aim: The aim is to deepen understanding of the excitability and contractility of cardiomyocytes through virtual experiments in
virtual cells, in order to master the pathology of each disease and practice medical treatment, which is necessary in clinical practice.
Students are divided into small groups to carry out experiments and considerations, and deepen discussions through dialogue with
the teaching staff. Through this process, problem-solving and communication skills are nurtured. Presentation skills are also
developed through experience in communicating the results obtained in an easy-to-understand manner to others. Furthermore, by
coming into contact with the latest research and experiencing the continually advancing state of medical science, students develop
a research mindset that leads to lifelong learning.
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0000000000000 0000000oo0ooo0ooooooooog
Assessment

Attendance, reports, presentations

Out of Class Study/Message

O The lecture and exercises will be conducted in accordance with the materials distributed on the day.
O The software will be installed on a PC (Windows) on the first day, so bring your own PC. If you do not have a PC, please contact
the teacher in charge in advance. Note: the software can only be installed on a Windows PC. Mac PC is be available.

O The schedule is subject to change slightly depending to the schedule of the teacher in charge.

Number of students to be accepted: About 20



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 virtual cells
The simulation of life phenomena is outlined, and how to
perform experiments using cardiac virtual cells and how ooooo
11/30 to prepare reports. Takafumi goog
Ul Mony | 172 Lecture Miki ooooo
0o00o0dooooooooooOoOooooOoooo aooo
0do0d0oo0o0o0oooooooDoooooooog
goooooooood
Theme: Action potentials of cardiomyocytes
Using virtual cells, observe the action potentials of ven-
tricular myocytes and sinus node cells and measure the
parameters of the action potential. Basic properties of
. . oooono
cardiomyocytes, such as the total or nothing law and the .
2 11730 3-4 Exercise refractory period, are confirmed in virtual cells Takafumi noon
(Mon) ’ ’ Miki ooooo
gdoooooobOoOoooooooooooooo Qoo
Joo0ooo0dooooooooooooooooo
Jdd0ooOOo0ooooDoOoOooooooobooooo
Jododooooooooooao
Theme: Response of myocardial excitability to changes
in extracellular fluid
Observe the changes in cardiomyocyte excitability when
. . . ooooo
the extracellular fluid ion concentration (Na, K, Ca) is .
3 11730 5-10 Exercise changed, and discuss the obtained changes Takafumi noon
(Mon) ’ ’ Miki oooono
O00000000D0DO0ONa, K, CaOOOOOOO0O boo
gdoodoodoooooOooooooooooo
gooooooo
Theme: Role of various ionic currents in action poten-
tials
Response of myocardial excitability to changes in the goooo
4 12/1 16 Exercise amplitudes of various ionic currents are observed. Takafumi oood
(Tue) Miki ooooo
0o0o00dooOOodooooobooooobooooooo oad
do0d0d0dooooooooooooooooon
Theme: Effects of bioactive substances on myocardial
excitability
Observe and discuss changes in myocardial excitability : ooooon
5 12/1 7-10 Exercise when noradrenaline and acetylcholine are administered Takafumi nooo
(Tue) ' Miki ooogono
JdooddoOodoOoobOooDOoooOobooooo Qo
Joodoooooooooooooo
Theme: Preparation for presentation
Summarize and discuss simulation results. Prepare a pre- oooono
12/2 Group sentation. Takafumi oooag
6 (Wed) 1-10 learning Miki ooooo
JdooddbDo0oooooooooooooooo oo
gooooooooood
goooo
12/3 . . Theme: Presentation Takafumi oooog
7 (Thu) 1-4 Discussion Presentations and discussions in groups. Miki ooooo
ooad




Topics and Contents of class, Course Objectives

Class Period Class Topics and Contents of class, Course Objectives Instructors Class
Date Format Room
Theme: Preparation of reports ooooo
3 12/3 5.10 Self Reporting by group. Takafumi good
(Thu) ) learning Miki ooooo
oooDooooooa ooo
Theme: Introduction to the latest research Takafumi
P he 1 h in the field of cell physiol- axatumi
. 12/4 iy e Oresents the latest research in the field of cell physio Miki ooooo
(Fri) gy: Hirokazu | 00000
000000000 D0O00O0oo Sakamoto
Theme: Introduction to the latest research Takafumi
. . akafumi
o 12/4 10 o Eresents the latest research in the field of Neurophysiol- Miki 00ooo
(Fri) gy: Hirokazu | 00000
0000000000000000 Sakamoto




