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Exploration and practice of the elective course “Practical Mouse Anatomy &
Comparative Medicine” for undergraduate teaching from the perspective
of teaching and research integration

YANG Qiao, CAO Gang”
(School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310000, China)

[ Abstract]  The elective course “Practical Mouse Anatomy & Comparative Medicine” is a comprehensive technical
course designed to cultivate fundamental theoretical knowledge and experimental skills in laboratory mouse anatomy for
undergraduate students in medical and pharmaceutical-related fields. Given the increasing demand for innovation and
entrepreneurship training programs and undergraduate participation in research laboratories, this course systematically
provides students with anatomical knowledge of the eight major systems and local anatomy of experimental mice,
emphasizing the combination of theory and practice, to provide a comprehensive learning platform. The course continually
explores and reforms its practices to ensure that the teaching content keeps pace with the forefront of scientific research,
fostering a rigorous and pragmatic scientific attitude in students, thereby laying a solid foundation for their future research
work. This paper discusses the effectiveness of the course in enhancing students’ research literacy and practical abilities,
aiming to provide a reference for the design and implementation of similar courses.
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Table 1 Overview of publications related to mouse anatomy
Title Year Author(s) Publisher Features
( http://www. informatics. jax. org/
The Anatomy of the ~0okbook .
Y (7] 1965 Margaret J. Cook Academic Press cookbook) . . .
Laboratory Mouse You can access the anatomy atlas for free from the website ;
http : //www. informatics. jax. org/cookbook
The Mouse in Henry L. Foster, J. David ’
. . (8] 1981 v § Academic Press One of the chapters specifically introduces the anatomy of
biomedical research'®” Small, James G. Fox K
the mouse.
151 ( ) s
The Allen reference atlas: N
a digital brain atlas of 2008 Hongwei Dong Wiley A brain atlas composed of 151 brain tissue sections
C57Black/6] male mouse '’ (coronal and sagittal planes) , accompanied by illustrations
and systematically layered and classified.
Morphological mouse I Rub A N .
. IR rte . . . . .
phenotyping: anatomy, 2017 esus fruberte, Ana Elsevier It systematically presents the anatomical, histological, and
. T Carretero, Marc Navarro .
histology and imaging cellular structures of mouse organs.
Paxinos and Franklin’s the G Paxi Keith
. . axinos t .
Mouse Brain in Stereotaxic 2019 corse XmnOb,' “ Elsevier . . .
. . (] B. J. Franklin A systematic atlas of mouse brain neuroanatomy.
Coordinates, 5th Edition
Neuroanatomy of Hannsjorg Schroder, ‘ )
[12] 2020 Natasha Moser, Springer . X .
the Mouse X An introductory guide to basic neuroanatomy of the mouse.
Stefan Huggenberger
Liu’ s Principles and o
Practice of Laboratory 2023 Pengxuan Liu, Don Liu Springer Content covers mouse anatomy, mouse handling,

Mouse Operations (13

Anatomic Pathology! ! 2023

Perry
[1s]
2021

Perry’ s Practical Anatomy

of Laboratory Mouse! '

R. Herbert, A.R.
Pandiri, D. E. Malarkey
(Retired) , M. F. Cesta,

S. A. Elmore

National Institute
of Environmental

Health Sciences

p Li Peking
engxuan Liu
€ University Press

anesthesia, drug administration, specimen collection,
organ collection, daily laboratory skills, and advanced

microsurgical techniques.

, °
Anatomical basis of mouse autopsy, including many color

photos.

o
From the perspective of practical anatomy, it provides a
detailed introduction to the eight major systems of the

mouse and regional anatomy.
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2 ( )

Table 2 Elective course content arrangement for “Practical Mouse Anatomy & Comparative Medicine”

No. Content name Teaching objectives Credit hours

A.
B. .
Musculoskeletal System: Bones A. Understand the overall structure of the mouse skeletal system;
B. Apply the mouse skeletal system as a model in bone disease research.

A. ;
B. o
2 A. Understand the anatomy of the mouse muscular system and 2

Musculoskeletal System: Muscles R
major muscle groups;

B. Apply different muscle groups in motor disease research.

A, ;
B. o

3 Mouse Musculoskeletal System Dissection and
Y A. Understand the anatomy of the mouse musculoskeletal system;

Bone Marrow Cell Extraction Experiment * . .
P B. Learn mouse bone marrow cell extraction techniques.

B.

4 . A. Understand the anatomy, function, and role of the 1
Circulatory System: Heart

mouse heart in the circulatory system;

B. Apply heart anatomy in heart disease research.

A. ;
. B. ;
5 Circulatory System: Arteries, Veins, . . . ° . 3
. A. Understand the anatomy of the mouse arteries, veins, and lymphatic system;
and Lymphatic System . . .
B. Apply arterial and venous anatomy in vascular disease research;
C. Understand the distribution of lymph nodes in mice.
* A. ;
6  Mouse Circulatory System Dissection and Lymph B. o 1
o ) . A. Understand the anatomy of the mouse circulatory system;
Node Collection Experiment B. Learn lymph node location and sampling techniques.
A. ;
7 B ° 2
Digestive System A. Understand the anatomy of the mouse digestive system;
B. Apply digestive system anatomy in metabolic disease research.
* A. ;
8 Mouse Digestive System Dissection and B. o 1
. R . A. Understand the anatomy of the mouse digestive system;
Liver Sampling Experiment B. Learn liver dissection and sampling techniques.
A. ;
9 B. o )
Respiratory System A. Understand the anatomy of the mouse respiratory system;
B. Apply respiratory system anatomy in lung disease research.
* A. ;
10 Mouse Respiratory System Dissection and B. o |
Bronchoalveolar Lavage Fluid A. Understand the anatomy of the mouse respiratory system;
Collection Experiment * B. Learn techniques for collecting bronchoalveolar lavage fluid.
A. ;
11 ’ B. . |
Reproductive System: Female Mouse A. Understand the anatomy of the female mouse reproductive system;

B. Apply it in the production of transgenic mice.
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2
No. Content name Teaching objectives Credit hours
A. ;
12 ) B. ° 1
Reproductive System: Male Mouse A. Understand the anatomy of the male mouse reproductive system;
B. Apply it in the production of transgenic mice.
A. ;
13 B. ° 2
Urinary System A. Understand the anatomy of the mouse urinary system;
B. Apply urinary system anatomy in kidney disease research.
A. ;
14 ) B. ° 1
Mouse Urinary System Dissection and Unilateral A. Understand the anatomy of the mouse urinary system;
Ureteral Ligation Model Construction Experiment * B. Learn to construct a unilateral ureteral ligation model.
. A. ;
15 Mouse Reproductive System Dissection and Male B. N 1
. A. Understand the anatomy of the mouse reproductive system;
Castration Model Construction Experiment B. Learn to construct a male castration model.
A. ;
16 B. ¢ 2
Integumentary System A. Understand the anatomy of the mouse integumentary system;
B. Apply it in skin disease research.
* A. ;
17 Mouse Integumentary System Dissection and B. . ° 1
. A. Understand the anatomy of the mouse integumentary system;
Subcutaneous Gland Sampling Experiment - B. Learn subcutaneous gland sampling techniques.
A. ;
B. ;
C. o
18 ; ) A. Understand the anatomy of the mouse central nervous system; 2
Nervous System: Central Nervous System o . . . .
B. Familiarize with the major parts of the brain and spinal cord and
their roles in neural regulation;
C. Apply CNS anatomy in neuroscience and behavioral research.
A. ;
B. °
19 ) . A. Understand the anatomy of the mouse brain system and 1
Nervous System; Brain System . . . .
its major functional regions;
B. Apply it in brain science research.
A. ;
B. °
20 ) . ! A. Understand the anatomy of the mouse spinal system and its 1
Nervous System: Spinal System . .
role in nerve conduction;
B. Apply spinal system anatomy in spinal disease research.
* A. ;
21 M i i B. °
ouse Nervous System Dissection a?d A. Understand the anatomy of the mouse nervous system; !
Hippocampal Isolation Experiment B. Learn hippocampal isolation techniques.
A. ;
B. ,
22 A. Understand basic methods and techniques of 2

Regional Anatom . . .
8 Y regional anatomy in mice;

B. Apply regional anatomy in various experiments,
and understand its importance in disease models and drug testing.

*
o

Note. * represents experimental class.
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