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Preface

Wang Zidong, a prestigious professor in Physiology in Jinan University, called and invited
me to write a preface for the book Guideline to Physiological Experiment and Fundamentals of
Medical Research, which was written and edited by Dr. Wang Yuechun. This textbook is
recommended and guided by professor Wang Zidong, and reviewed by professor Wang Liwei,
another excellent professor in Physiology whom I am very familiar with, I believe this textbook is a
masterpiece of quality. Having read the draft carefully, I can understand the intentions of the
editor, and I would like to share some of my thoughts with you.

With the increasing development of modern technology, the contents and the teaching
methodology of physiological experiments advance with time. From the era of using kymograph to
the age of universally applying computer simulation experiment platform, experimental techniques
and instruments have undergone great changes. The experimental subjects extend as well, from
only amphibians and mammals to human beings in non-invasive human experiments that meet
bioethics. Therefore, experimental textbooks crop up endlessly. To cultivate students’ creative
awareness and ability, many textbooks even include contents of experiment designing and research
experiments for students. However, students have difficult in selecting and reading textbooks
which are various in contents and large in size. Nevertheless, this textbook, Guideline to
Physiological Experiment and Fundamentals of Medical Research, overcomes the above drawbacks
as it covers the essential content of modern physiological experiment using only five chapters. The
first chapter deseribes the requirements of physiological experiment, learning objectives and
signiﬁcaﬁce; the second chapter includes 14 representative animal experiments while in the third
chapter, 12 commonly performed human experiments are selected. The fourth and fifth chapter
introduce the fundamentals of medical research, some basic principles of experimental design and
some skills and materials for writing experimental reports and submitting scientific papers. Such an
arrangement of contents reflects the author’s meticulous elaboration in designing the textbook and
selecting the contents. The book retains the essence of physiological experiment. In addition,
professor Wang also raises some related questions at the end of each experiment for students’
expansive and investigative learning. Moreover, Dr. Wang also attaches some relevant materials of
the Nobel Prize in physiology or medicine to each experiment, integrating knowledge, interesting
readability and scientific practicality all in one. With all these together, this textbook can help
cultivate students’ scientific thinking and humanistic spirit, which is the most outstanding asset of

this textbook.



Guideline to Physiological Experiment and Fundamentals of Medical Research

The textbook written in English is mainly intended for students majoring in clinical medicine,
pharmacology and MBBS of international school. It also provides reference and choices for teachers
and technicians who teach physiological experiment, and the students who want to study Physiology
in English.

When reading this book, I can feel the efforts of professor Wang Zidong and chief reviewer
professor Wang Liwei paid in guiding and editing this textbook and their expectations for young
teachers. This book is the embodiment of the rigorous, meticulous and practical attitude of the
older generation of physiologists and the academic tradition ‘handed down from generation to
generation. Moreover, I would like to praise Dr. Wang Yuechun and the authors involved in
editing this textbook. In the process of writing this book, they have done a lot of work in
collecting, screening, concentrating, simplifying and summarizing their own experimental
teaching experience and boldly explored innovative solutions, which embodies the idea of
combining talent cultivation with education. This is very commendable.

With the rapid development of modern technology, the development of experimental
physiology is bound to change with each passing day. Besides, I also have the following views and
expectations for the development of experimental physiology :

(DThe teaching of experiments should show more respect for life, and the awareness of
cherishing life should always be carried throughout the experimental teaching. (2) Simulation
teaching substituting some of the animal experiments not only embodies the advances of human
civilization but also will become the main stream gradually. (3) The modern medical experimental
teaching should follow the pace of the times, applying new instruments, device and technology to
the teaching of experiments. (4) Although the textbooks of experimental physiology keep emerging,
there are also books whose contents are not good in quality and lag behind the development of the
science, which calls for the new textbooks with innovative contents, advanced technology and
close connection with the clinical application. 5) Find out a better way to deal with the relationship
between classic experiments and the application of modern experimental techniques. 6 Virtual
experiments are not limited to time and space, so it is necessary to promote the combination of
online and offline teaching, simulating and experiencing experimental teaching. (7) The
construction of experimental teaching team is the key, which is guaranteed by the scientific
management. (8) Active learning and extensive learning are both needed. (@) In the era of MOOC,
fully utilize MOOL, MOOR and other new theories for further learning. In the meantime of
continually updating experimental techniques, the further realization of networking, openness,
comprehensiveness and effectiveness must be achieved so as to lay foundations for the cultivation of
high-quality and innovative medical talents, which is the new approach to reform innovative
experimental physiology. 1) With the conimg of the fourth industrial revolution, intelligent
learning, deep learning; AR, VR technology; mixed learning; cooperative learning; BYOD
learning ( bring your own device ) ; wearable technology; adaptive learning techniques, etc. will

profouridly influence and promote the development of physiology and experimental physiology
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teaching.
In the age of intelligence, we are far beyond excited. We hope the younger generation of

workers in physiology keep exploring and innovating to usher in a new era.

Translated by Wang Yuechun
23rd Mar. , 2018 in Guangzhou
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Section 1
General course description of physiological experiments

Physiology, one of the branches ‘of biological science, deals with the phenomena exhibited by
livf;lg organisms. It is a study on the normal functions of organs and systems, the conditions under
which these functions are carried out, and the mechanisms by which they are achieved. The
theories of physiology are based on a large number of animal and human experiments, so physiology
is actually an experimental life science.

Physiological experiments were designed for medical students or those of related majors
(including clinical medicine, pharmacology, nursery, Chinese medicine, MBBS et al. ) to further
understand the physiological theories, obtain the basic in vivo and in vitro experimental
techniques; develop the abilities to address, analyze and solve scientific questions and get to know
the processes and skills to publish research papers from the experience in designing experiments
and writing laboratory reports. Briefly, the main aims of this course are to develop familiarity with
and competence in elementary physiological techniques for medical students, and to improve their
practical abilities to conduct scientific research in the future.

This course consists of 25 physiological experiments ( including animal experiments and
human experiments) , the experimental design and lab discussions which were selected considering
the following aspects: not only can they help students better understand the physiological
principles, but also can give students a basic training in scientific research.

At the end of this course, students should be able to: )

<>Master the essential surgical techniques ordinarily carried on in physiological laboratory.

<>Perform physiological experiments correctly as required.

<>Understand the significance and measurement of basic physiological indices.

<>Know how to write a required experimental report which is the initial practice for later
scientific paper writing.

<>Understand the general principles and methods of designing physiological experiments.
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Section 2
Laboratory rules and requirements of physiological experiments

In view of the importance of physiological experiments, everyone should value the opportunity
to perform experiments and make sure the high quality of the results. It is absolutely forbidden to
abuse the animals or the experimental apparatus. Keep in mind that the laboratory is a place where
you can observe, manipulate, and experience hands-on activities that will dramatically enhance

your understanding of the lecture presentations.
1. What should students do before each experiment

Students should prepare sufficiently before each experiment. It is necessary to read the
experimental guide carefully, understand the basic principles and methods, review the relevant
parts in anatomy and physiology, and anticipate the results and possible problems. The
experimental course is used for high-quality learning. It is welcome to address questions after
critical thinking instead of following instructions blindly.

<>Preview the teaching schedule and know which experiment will be done.

<>Read the experimental guide and know what, why and how to do the experiment.

<>Do pre-lab reading which covers related theoretical information and try to predict the results

and raise questions.
2. What should students do during experiments

It is not allowed to wear open-toe shoes to enter a lab. Please wear white gown and remember
to set your phone on silent mode when class begins and not to eat, drink or make noise in the
classroom. During experiments, everyone must observe the laboratory rules, make minimal noise,
and concentrate on the experiment. Only one student in each group is responsible for borrowing and
returning experimental apparatus when necessary. Divide the labor within the group, try to work
seriously and efficiently as a group. ' ,

<>Come to the lab on time (normally class begins at 2: 30 pm) , and ten minutes later the door
will be closed. Everyone who doesn’t ask for leave before class or can’t show leave permission in
class will get zero for the experiment. Most instructors explain what the lab is about, pitfalls to
avoid, and the sequence or format to be followed at the beginning of the lab session. If you are late,
you will not only miss the information, but also interrupt the course, which is quite impolite.

<>Listen carefully to the instructor at the beginning of the class, especially focus on the Do’s
and Don’ts which determine whether you can complete the experiment successfully or not.

<{>Keep your work area clean and neat. Move books and coats out of the bench, in case errors
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and accidents may occur.

<{>Observe carefully when the instructor makes demonstrations.

<{>Use apparatus and softwares correctly. Do not use any laboratory equipment until you have
received written or oral instructions regarding their usage. If the equipment is out of order, you
should tell the instructor to have a check on them.

~ <>Conduct the experiment step by step according to the procedures.
~ <>Observe the experimental phe;lomena patiently and take notes in time and accurately. Keep

complete records of all data. Correlate the collected data with the pertinent material in your
textbook.

3. What should students do after experiments

After experiment, each group should clean the experimental benches, save the experimental
materials, and return the experimental apparatus. Deposit all dead animals in designated
places. The on-duty group cleans the lab. Last but not least, collect and sort out the raw recordings,
write the report, and hand it in on time.

<>Separate the specimen from the facial tissue and plastic gloves. Specimen should be put into
the yellow plastic bag or assigned places and other garbage be put into the trash can.

<>Each group member should clean all the instruments, gauze and the benches they used.

<>One group should be arranged by the monitor to clean the whole lab including mopping the
floor and taking out the trash.

<>Write the experimental report according to the required format and requirements on your

own and submit it on time.
4. Basic laboratory safety guideline

Eating, drinking and smoking are not allowed in lab. Tie back long hair, and restrain loose
clothing and jewelry.

Locate exits, fire aid kit, sharps container and wash station in your laboratory.

In human experiments, no one is required to be a subject. Do not volunteer if you have a heart
or respiratory disorder. If the subject feels any discomfort in the experiment, stop the experiment
immediately and inform the instructor. Inform your instructor if you are in a special medical
“condition on special medication or are pregnant.

In animal experiments, you will be expected to treat them humanely. Any inconsiderate
treatment on laboratory animals will not be tolerated.

Assume that all lab chemicals are sources of potential danger to you. Follow directions to use
them. Do not use your mouth to ingest chemicals or pipette any substance.

Wash your hands thoroughly after each lab. Additionally, clean your work area after each lab.

Inform the instructor immediately if you spill any chemicals on yourself. Inform the instructor

if you are bitten or scratched by any animal in the lab.
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Safety glasses must be used for experiments involving chemical solutions.

Disposable gloves must be worn when handling body fluids ( e. g. blood, urinalysis) .

Consult the instructor about instructions when disposing of sharp, or contaminated supplies, or
for the disposal of chemicals.

Consult the instructor about the disposal of the body of animals when completing the

experiment. Experimental animals need to be executed before the disposal.
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Section 3
The development of physiological experiment and basic
types of physiological experiment

- Physiology is the basic medicine subject to study the law of life activities in normal human
bodies. As a result of the introduction to animal experimental research methods, physiology has
become a modern science and therefore, it is not only a theoretical subject, but also an
experimental subject. The theories about the functional activities are based on the
experiments. Setting up physiological experiments not only enhances the students’ ability to master
the basic theory of medical knowledge and techniques, but also cultivates students’ innovation
consciousness and independent thinking with scientific methods. When we study the basic theory of
medicine, we are bound to consider its experimental bases, experimental methods and the reliability

of the results.
1. The development of physiological experiment

How do human beings understand the objective world and how do they acquire knowledge?
The history of science is a powerful demonstration of the importance of human practice.

From the fourth century BC to the third century BC, Aristotle, the founder of Greek biology,
applied anatomical techniques to demonstrate the internal differences of various animals, which is
the first western literature on animal experiments. In ancient Rome, Dr. Galen made a study of the
physiological function of the human body by preliminary living anatomy of a variety of animals,
which had a great impact on the development of medicine. He thought experiment plays a
significant role in the progress of science. In the seventeenth century, William Harvey, a British
physician, used an autopsy method to conduct many experiments on several animals. In this way, he
clarified the pathways of blood circulation and pointed out that the heart is the center of the
circulatory system. In 1628, he published his work On the Motion of the Heart and Blood. It is the
first book on physiology based on experiments and marked the appearance of modern
physiology. The discovery of the blood circulation has made physiology develop into a subject, and
establish the scientific research method of physiology, which has created a new era for experimental
-pharmacology. In the nineteenth century, people began to realize that only clinical observations and
autopsies could help them get comprehensive and profound understanding of the diseases. They
began to produce human diseases in animal models to investigate the causes and conditions of
diseases, and the dynamic changes of function and metabolism during the diseases course. They
further revealed the internal relationship between various clinical manifestations and changes in the
body, clarified the mechanism and development of diseases, and rationally understood the essence

of diseases. In 1865, Claude Bernard, a French physiologist, is the first advocator to use living



