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People have always been fascinated by the mysteries 
of life. Did you ever wonder...

How does your body work?
Why do you get sick and then better?
How do the medicines you take affect

different parts of your body?
How can studying animals, on earth and in space, 

make our lives longer and healthier?

Physiology is the science of living systems.
Physiologists are scientists who study life processes in 
humans, animals and plants, and how our organ 
systems work together to keep us healthy.

Physiology research has provided information that 
leads to healthier and longer lives for everyone. In fact,
people and animals owe their lives to the discoveries
made by physiologists.

Physiologists want to find answers to questions like...
How does the body adjust to the conditions of

space flight?
What factors limit an athlete’s, scuba diver’s, or

astronaut’s performance?
How do the cells in our bodies work

together to keep us healthy?

As you read this book, you will learn how physiologists’
work benefits people and animals. You’ll also learn 
that physiologists have made our world a better place
and that many mysteries still remain. Maybe you 
will choose to join the exploration of life’s mysteries
as a physiologist!
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Look, Chris! A
Substitute Teacher!

I heard Mrs.
Todd had her
baby already.

She wasn’t
supposed to
have it for

another month.

Did our
teacher
have her

baby?

Mrs. Todd’s baby isn’t ready
to be born yet. She started
going into labor over the
weekend so her doctor

suggested she take it easy
for the next few weeks.

Not really. Some people have 
diabetes because their bodies don’t

make enough insulin, which is a
chemical that helps the cells in your

body take up food. Other people
become diabetic because their bodies
can’t make proper use of insulin. A
few women, like Mrs. Todd, develop

diabetes while they are pregnant. But
diabetes didn’t make Mrs. Todd’s

labor start too early.

Mrs. Todd
said she had
diabetes. Is
that why this

happened?

Hello, class! 
I’m Mrs. Baron --

I’ll be your
substitute biology
teacher for the

rest of the
semester.
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How can having
a baby make
you develop

diabetes?

Will she be okay?

Is her baby going
to have diabetes?

This kind of diabetes usually goes away after the baby 
is born. With good eating habits and regular exercise, she
can minimize her risk of developing diabetes later in life.

Children aren’t born with diabetes, and even when
mothers have diabetes during pregnancy, very few of
their babies would have diabetes when they grow up.

When a woman is pregnant, her body makes several
chemicals, called hormones. They cause her body to change

and help the baby grow and develop. These hormones all
work against insulin, so her body has to make even more

insulin to keep up with what she needs. Some women’s bodies
can’t do that, and that is called gestational diabetes.
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During the last 20 years, scientists have been doing research with rats
and other animals to understand how diabetes affects the organ systems
of the body. physiologists study how our organ systems work together

to keep us healthy, and what happens when we get sick. They often use
animals as models to learn more about what happens inside the human body.

Mrs. Baron, 
what’s a

physiologist?

That’s a sneaky way to
give ouT homework!

Keep quiet -- she
might give us more!

Good question! That’s our topic today, and
your homework for Thursday is to do a report
on how physiology research touches our lives.
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physiology is the
study of life and how

living things work.

physiology deals with the activities and
functions of life and living organisms, from

parts of a single cell to whole animals.

physiology helps us understand how the
body works and how diseases, medicines,

and vaccines affect the body. medical
doctors can use this information when

they are taking care of patients.

physiology helps us understand what
“life” is and how to treat diseases.

physiology also studies how to cope
with environmental stresses imposed on
our bodies, such as heat and cold, and

near weightlessness.
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What does
physiology have to
do with biology?

physiology has a central role in all the biological
sciences and is connected to many science and research

fields. physiologists work wtih other scientists to
learn about the human body and other living things.

physiologists want to find out answers to questions like...
How does the body
adjust to the near

weightless conditions
in space flight?

How do people and
animals react to

certain foods and
drugs?

How does the body
respond to injuries?

Are there ways we
can help the body

heal more quickly?

physiologists want to find out answers to questions like...physiologists want to find out answers to questions like...
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For your homework, please write a
report on how discoveries made by
physiologists have benefited you in

your everyday life.

Substitute teachers are all
alike -- homework the first day!

Where am I going to find
out more about physiology?

Chill, guys, we’ll
get it done!

I have track
practice

today. What’s
up with you?

Shopping! I need some
new make-up and I
have to pick up a

prescription for my
grandmother.

See you
tomorrow, David!

Later, Chris! I’ve
got a doctor’s

appointment.
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How’s your
knee today,

Joanne?

Better, Coach. I’m more
careful about working
with my body instead of
against it. I don’t want
to ruin my chances of

becoming an astronaut.

You’re right! You’ll need to be in top shape
to be an astronaut candidate. Astronauts
need to stay fit. Physiologists have found
that our bodies actually weaken in space.

Space physiology! Can I
please borrow your journal,

Coach? You gave me a 
great idea for my report!

Yes, our muscles get 
weaker and a lot of other

changes happen, too. I just
read an article about 

space physiology in one of 
my teacher journals.

Wow! Do you mean
our muscles get
weaker? How do
you know that?
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Dad, Mom and I are taking Lucky to
the veterinarian for her shots, and

then stopping by the library.

What kind of shot
are you giving

her, Dr. Brown?

It’s a vaccine to
prevent Lucky
from getting

feline leukemia.

Fine, Son. I’ll help you practice your
debate speech when you get back.

I didn’t know
cats got

leukemia. Is
that like

leukemia in
people?

Not exactly, but many
animal diseases are
similar to ones that

humans also get.
Veterinarians use
many medicines

originally developed
for humans.

Thanks, Dr. Brown!
For helping Lucky --
and for helping me
with my homework!

Vaccines must undergo extensive testing to
determine how well they work. Researchers

look carefully at what a medication does to all
parts of the body, and physiology is the study

of how body’s organs and systems work.
Developing a vaccine requires much research

and testing with animals and humans and involves
researchers from several fields. 

PERCEPTION

CIRCULATION

RESPIRATION

DIGESTION
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Here’s your
grandmother’s
blood pressure
medication, Rita!

By law, all ingredients
in cosmetics have to

be proven safe by
first testing them on
animals -- just like we

do with medicines.

Are scientists
cruel to animals
when they test

things on them?

No, rita. Animals are not mistreated. Researchers want to take good care
of research animals and they follow strict rules in caring for them. Their

results might not be valid if the animals were unhealthy or distressed.

Scientists test medicines and
cosmetics on animals because their

physiology -- the organs and systems
of their bodies -- resembles our own.
They can use animal models to get an
idea how the human body may react.

physiology, huh? You just
gave me an idea for my

science report. Thanks!

Thanks! Do you have
any cosmetics that
weren’t tested on

animals? I want to try 
some new eye make-up.
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You’re showing signs of
improvement. Just keep up

with your physical 
therapy. Fortunately, your
bicycle helmet protected
you from more serious
injury. How’s school?

I’m still
catching up.

Tonight I have
to do a

report on
physiology!

I got a PH.D. in physiology after I
became a medical doctor. physiologists

were part of a medical team that
developed the drug that’s helping you

recover from your accident.

How did they
do that?

Researchers studied what happens when the spinal cord is injured. They discovered
that damaged cells release a substance that causes other cells to die. But they

also discovered that if the patient gets a high dose of a particular hormone right
away, the chain reaction of the injury can be stopped. That’s what we gave you.

What about the
burning sensations

in my arms and
legs? Will they 

go away?

Bye, Doctor. And thanks
for giving me an idea for

my science report!

Maybe. We don’t know yet what
causes people with spinal cord
injuries to have burning pains.
That’s one physiology problem

we’re still working on.
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Did you finish your reports?

Before we begin, I want to announce that
Mrs. Todd had a little girl yesterday and

both are fine! Now let’s start our
reports with Joanne.

physiologists study what happens to the
heart, lungs, blood, and muscles when an
astronaut is in space. They found, in micro-
gravity, our body works very differently.

physiologists studying astronauts found that
our bodies adapt to microgravity in many ways.

When astronauts return from space, their
brains, muscles, eyes, inner ears, and the
body’s pressure sensors are no longer

coordinated for normal gravity. This affects
their balance and they have trouble walking
during the first few hours after landing.

I found out that research by
physiologists has helped astronauts

stay healthy and improve their
performance while working in space.

Me, too! I found some great
information at the library

and on the internet.

With a little help!

  



12

I found out how physiology helps
animals as well as people. Our

pets, farm animals, and even animals
in the wild have all benefited from
discoveries made by physiologists!

physiologists have helped develop
over 200 cures or vaccines for
animal diseases, including canine

parvovirus, distemper, heartworm,
and the rabies vaccine.

physiologists helped develop medical
treatments, like heart pacemakers

and artificial hip joints, which are now
done for animals as well as people!

The results of reproductive
research, first performed on

animals to benefit humans, now help
save endangered species through

special breeding programs!

Chimpanzees threatened by a polio epidemic were saved by putting a vaccine
into their food. This vaccine was first developed to save human lives.

                      



I Discovered that physiologists make
sure that new medicines, food items
and cosmetics, are safe for us to

use by first testing them on animals.

When physiologists use animals in
their research, they follow the

“a.B.C.” in their treatment.
Appropriate, beneficial, and caring.

13

Scientists also use computer models
along with animals to conduct studies.
Computers, however, cannot match the
complexity of a living body. The data

used to develop computer models must
first be obtained from observations and

experiments with living things. 

Animals are often used for research because conditions such as light,
diet, and temperature can be easily controlled. This makes experimental

results more accurate and reliable.

Animals help medical researchers bring
new medical discoveries to the point
where they can be used on humans.
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I found out that medical discoveries
made by physiologists were used to help

me recover from my bike accident.

First researchers discovered what
happens when someone gets hurt the
way I did, then they found a drug that

helps the body heal. Now they’re
trying to understand why people with
spinal cord injuries sometimes have
strange sensations like a burning

feeling in their arms and legs.

Thanks, David. physiologists come from
many different backgrounds and fields.
What they have in common is they want to
learn about life processes so they can

help people and animals, prevent
suffering and disease, and make the

world a better place to live.

After learning how the discoveries
of physiologists helped me after my

accident, I want to find out more.
What kind of people become

physiologists and what do they do?

physiologists are part of research teams, along with other biologists,
studying diabetes, heart disease, high blood pressure, and many other

diseases. Their discoveries are helping us to live longer, healthier lives.

14

           



physiologists use a wide variety of
high-tech tools in their research:

oscilloscopes, polygraphs, electron
microscopes, nuclear magnetic

imagers. They also use computers to
collect and analyze data and to

develop mathematical models to help
them interpret experimental results.

physiologists work in laboratories
and libraries, and in hospitals and

clinics with sick and healthy people.
physiologists also study the frontiers

of life, from the far reaches of the
earth and even into space!

So -- what kind of people become
physiologists? Maybe someone like
Rita, David, Chris, Joanne... or you!

If you decide to become a physiologist,
there are many careers you can

choose in science, medicine, research,
and teaching. You may join a team of
scientists who discover the key to a

critical disease in the future!

15
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1800s
• Treatment for rabies, smallpox, anthrax, and

beriberi (a Vitamin B deficiency)
1890s

• Typhoid Vaccine
1900s

• Local anesthetics
1910s

• Discovery of Vitamin A
1920s

• Discovery of insulin to control diabetes 
• Discovery of Vitamins B1, B2, and E 
• Treatment for distemper

1930s
• Discovery of Vitamins D and K
• Prevention of tetanus
• Development of modern anaesthesia

1940s
• Discovery of folic acids
• Diphtheria vaccine
• Penicillins, antibiotics, hormones, steroids,

antihistamines
• Treatment of rheumatoid arthritis
• Treatment for Whooping Cough

1950s
• Prevention of polio
• Discovery of tranquilizers
• Discovery of DNA
• Development of open heart surgery and

cardiac pacemaker
• Development of cancer chemotherapy

1960s
• Prevention of rubella
• Development of antipsychotic and

antidepressant drugs
1970s

• Treatment for gastric ulcers
• Treatment for leprosy
• Prevention of measles
• Advances in heart transplant surgery and

bypass operations
1980s to Now

• Organ transplant techniques
• Development of gene therapy and replacement
• New studies on Alzheimer’s disease and the

role of viruses in AIDS

MAJOR DISCOVERIES OF PHYSIOLOGYMAJOR DISCOVERIES OF PHYSIOLOGY
AND BIOMEDICAL RESEARCHAND BIOMEDICAL RESEARCH

MAJOR DISCOVERIES OF PHYSIOLOGY
AND BIOMEDICAL RESEARCH

Over the last 100 years, physiologists and
other biomedical researchers have made many

beneficial discoveries through animal research.

                         



HIGH SCHOOL
Get a strong background in
science (biology, chemistry,

physics), math (algebra,
geometry, trigonometry,
calculus), and english.

physiologists lead interesting lives.
They may lecture to students, collect

data in laboratories on earth or in space,
conduct field studies, and do research

which they share with other scientists at
meetings in the U.S. and abroad.

physiologists can earn excellent
salaries and have secure jobs, but their

greatest reward is from helping all
living things! As a physiologist, you might
help humans and animals by discovering a

cure for disease, improving public
health, exploring the solar system, and

increasing the quality of life!

COLLEGE
Degree in science,

engineering, or liberal arts
(with a strong concentration

in science)

GRADUATE SCHOOL
Masters Degree, Doctoral

(PH.D.), or medical degree (M.D.)

There are many careers related to physiology in science,
medicine and research. Here’s how to start!

Explore the mysteries of life...
With a career in PHYSIOLOGY

                       



PHYSIOLOGYPHYSIOLOGY
Past, Present, And Future

For more information about the science of physiology
and career opportunities, please contact:

Education Office
The American Physiology Society
9650 Rockville Pike
Bethesda, MD  20814-3991
email:  educatio@aps.faseb.org

Space Life Sciences Outreach Office
Mail Stop 19-15
NASA Ames Research Center
Moffett Field, CA  94035

The beginnings of physiology can be
traced back to aristotle in the 4th

century B.C. when animals were studied
to find out how the human body worked.

In its modern form, physiology began
in the 17th century. In 1628 William

Harvey studied the anatomy of dogs
and discovered that the heart pumped

blood in a circuit around the body.

physiology grew rapidly as scientists
tried to discover how to prevent the

spread of disease. In 1887, The American
Physiological Society was formed.

Over the last 100 years, physiology has
advanced into many areas – from outer
space to the bottom of the seas – as

physiologists conduct new investigations
to help meet the challenges of the future!

National
Aeronautics and
Space
Administration

      


