2024 Akita University Faculty of Medicine Syllabus

Category oooooimv
Course Title O Neuroscience and Organ Function II
Eligible Students [ grade 2 Related Course
Code O 71563015
Schedule O week 17 0 week 17
Credits 01
1. 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)

Course Description Outline(Course Objectives)

Acquiring comprehensive knowledge of human body functions is crucial to addressing unknown pathological conditions and
formulating treatments in clinical settings. The acquisition process involves understanding the physiological functions across
various layers of the human body, encompassing molecules, cells, tissues, and individuals. Applying the acquired knowledge to

clinical practice involves utilizing ICT to investigate disease mechanisms and independently devising potential treatments.

Through a structured approach of independent learning, regular knowledge assessments, and targeted review of deficient areas,
students will cultivate a cyclical learning habit conducive to lifelong learning. Additionally, students will foster scientific inquisi-
tiveness by practicing international literature search methods and data interpretation to support Evidence-Based Medicine (EBM).
Simultaneously, they will develop the ability to articulate discovered knowledge and skills understandably, honing communication
skills in the process. This holistic approach equips students with a foundational research mindset alongside the commitment to

lifelong learning.

The curriculum also emphasizes a comprehensive understanding of professionalism, including trust, honesty, consideration, re-
flection, and ethical conduct, as well as aspects of medical behavioral science, medical safety, medical law (system), and EBM.

Students will build a well-rounded knowledge base through the judicious use of ICT.

Aim:

Provide an Overview of Renal/Urinary, Digestive, and Hematopoietic Systems:

Develop the ability to provide a comprehensive overview of the cell and organ functions within the renal/urinary, digestive, and
hematopoietic systems, spanning from basics to pathology (1-10 1-200 2-10 2-600 2-80 3-10 3-70 4-10 4-70 5-10 5-40 6-10
6-20 .

Understand Mechanisms for Maintaining Homeostasis:

Gain a thorough understanding of the structure and function of mechanisms that maintain homeostasis, encompassing body tem-
perature, fluid volume, and electrolytes. Develop the ability to comprehensively outline physiological functions to pathology at
each level of the human body(1-10 1-20 2-10 2-600 2-80 3-10 3-70 4-10 4-70 5-10 5-40 6-10 6-20 .

Learn Related Professionalism and Comprehensive Judgment:



Acquire knowledge in related professionalism, including trust, honesty, consideration, reflection, and ethics, along with medical
behavioral science, medical safety, medical law (system), comprehensive judgment using EBM, and the appropriate use of ICT
(1-10 1-20 3-30 3-50 3-70 4-40 .
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. Assessment

Attendance, reports and exams
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. 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 lecture.
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

8/26
(Mon)

1-2

Lecture

Theme: Blood (1) - Introduction to hematopoietic organs
(1) Explain the composition of blood and the type of
blood cells.

(2) Explain the structure and function of the spleen, thy-
mus, lymph nodes, tonsils and Peyer ’ s patches.
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Yosuke
Okamoto
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8/26
(Mon)

Lecture

Theme: Blood (2) - Erythrocytes
Explain the structure and function of red blood cells and
hemoglobin.
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Yosuke
Okamoto

goooon

8/26
(Mon)

5-6

Lecture

Theme: Renal function (1) General remarks on renal
function

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

(1) Composition of body fluid.

(2) Position and regulation of a renal and urinary system
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Tomohiro
Numata
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8/26
(Mon)

Lecture

Theme: Renal function (2) Regulation of renal elec-
trolyte composition and water balance

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

(1) Function of renal function

(2) Adjustment mechanism of water-electrolyte
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Tomohiro
Numata
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8/26
(Mon)

Lecture

Theme: Kidney function (3) Kidney and hormones, re-
absorption, and secretion

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

(1) Hormonal regulation of renal function
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8/28
(Wed)

1-2

Lecture

Theme: Renal function (4) Pathophysiology of the kid-
ney, urination

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

(1) Urine reabsorption / secretion and pathophysiology
(2) Definition of acidosis / alkalosis, renovascular hyper-
tension, renal disorder
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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: Renal function
The goal of learning is to be able to explain the following
issues. .
7 8/28 3-4 Exercise (1) Structure and function of each part of the digestive Tomohiro gpoooo
(Wed) Numata
system
dooodooooodooooooooobooooa
Theme: Blood (3) - White blood cells
g 8/28 56 Lecture Explain the type and function of white blood cells. Yosuke 0o0ooo
(Wed) Okamoto
odooooooooooooooo
Theme: Blood (4) - Platelets
Explain the function of platelets and the mechanism of
8/28 hemostasis and coagulation / fibrinolysis. Yosuke
9 (Wed) 7-8 Lecture Okamoto ooooo
00o00oOoOooOoOooooOobOoOoooOooooon
Theme: Blood (5) - Blood and Plasma
(1) Explain the plasma components.
10 8/28 9-10 Lecture (2) Explain the types and functions of plasma proteins. Yosuke o0ooo
(Wed) Okamoto
ooooooooooooon
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Theme: Homeostasis (1) - Introduction
(1) Explain the maintenance of homeostasis and adapta-
tion of the living body.
2) Explain th lati hani tive feedback
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Theme: Homeostasis (1) - Body fluid
(1) Explain the body fluid composition and compart-
ment.
(2) Explain the regulation mechanism of body fluid.
2 82| aa | L | e ok compstionof by IS |t |
(Thu) gulatory ' Miki
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Theme: Digestion / absorption (1) Digestion and absorp-
tion
8 /29 The goal of learning is to be able to explain the following Tomohiro
13 5-6 Lecture issues. opooono
(Thu) Numata

(1) Gastrointestinal motility and control mechanism
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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

14

8/29
(Thu)

7-8

Lecture

Theme: Digestion / absorption (2) Food intake and trans-
portation

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

(1) Secretion and control mechanism of exocrine secre-
tion (saliva, gastric juice, pancreatic juice, etc.) related
to digestion
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Tomohiro
Numata

goooo

15

8/29
(Thu)

9-10

Lecture

Theme: Digestion/absorption (3) Secretion of digestive
juice

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

(1) Mechanism of digestion and absorption of sugars,
lipids, proteins, etc.
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16

8/30
(Fri)

1-2

Lecture

Theme: Digestion / absorption (4) Digestion and absorp-
tion of nutrients

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

(1) Mechanism of digestion and absorption in the small
intestine

(2) Role of normal bacterial flora (intestinal bacterial
flora) of the gastrointestinal tract

(3) Action of autonomic nerves on the digestive system
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Tomohiro
Numata

goooon

17

8/30
(Fri)

3-4

Exercise

Theme: Digestion / absorption function

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

(1) Mechanism of fecal formation and defecation in the
large intestine

(2) Action of autonomic nerves on digestive organs
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Numata
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8/30
(Fri)

5-6

Lecture

Theme: Homeostasis (3) - Acid-base balance 1

(1) Outline the mechanism for regulating pH of the body
fluid.

(2) Explain the physiological meaning of the Hendersen-
Hasselbalch equation.
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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: Homeostasis (4) - Acid-base balance 2
Explain the role of respiration and kidneys in acid-base
19 8/ 3.0 7.8 Lecture balance of the body fluid. Taka.fu'ml o0ooo
(Fri) Miki
O0pHOOODOODDOOODOOODOODOOOO
oooaon
Theme: Homeostasis (5) - Rhythmic changes in the liv-
ing body
20 8/ 30 9-10 Lecture Explaln rhyt.hmlc changes in biological functions and the Takafqml 0o0ooo
(Fri) internal environment. Miki
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