
Respiratory System
The job of the respiratory system is to keep the
body constantly supplied with oxygen and to
remove carbon dioxide. The respiratory system
consists of the nasal passages, pharynx, larynx, tra-
chea, bronchi, and lungs. Within the lungs are tiny
air sacs. It is through the thin walls of these air sacs
that gas exchanges are made to and from the
blood.

Digestive System
The digestive system is basically a tube running
through the body from mouth to anus. The or-
gans of the digestive system include the oral cav-
ity (mouth), esophagus, stomach, small and large
intestines, and rectum. Their role is to break
down food and deliver the products to the blood
for dispersal to the body cells. The undigested
food that remains in the tract leaves the body
through the anus as feces. The breakdown activi-
ties that begin in the mouth are completed in the
small intestine. From that point on, the major
function of the digestive system is to reclaim wa-
ter. The liver is considered to be a digestive organ
because the bile it produces helps to break down
fats. The pancreas, which delivers digestive en-
zymes to the small intestine, also is functionally a
digestive organ.

Urinary System
The body produces wastes as by-products of its
normal functions, and these wastes must be dis-
posed of. One type of waste contains nitrogen (ex-
amples are urea and uric acid), which results from
the breakdown of proteins and nucleic acids by
the body cells. The urinary system removes the
nitrogen-containing wastes from the blood and
flushes them from the body in urine. This system,
often called the excretory system, is composed of
the kidneys, ureters, bladder, and urethra. Other
important functions of this system include main-
taining the body’s water and salt (electrolyte) bal-
ance and regulating the acid-base balance of the
blood.

Reproductive System
The reproductive system exists primarily to
produce offspring. Sperm are produced by the
testes of the male. Other male reproductive system

structures are the scrotum, penis, accessory glands,
and the duct system, which carries sperm to the
outside of the body. The ovary of the female pro-
duces the eggs, or ova; the female duct system
consists of the uterine tubes, uterus, and vagina.
The uterus provides the site for the development
of the fetus (immature infant) once fertilization has
occurred.

Maintaining Life

Necessary Life Functions
Now that we have introduced the structural lev-
els composing the human body, the question
that naturally follows is: What does this highly
organized human body do? Like all complex ani-
mals, human beings maintain their boundaries,
move, respond to environmental changes, take
in and digest nutrients, carry out metabolism,
dispose of wastes, reproduce themselves, and
grow. We will discuss each of these necessary
life functions briefly here and in more detail in
later chapters.

Organ systems do not work in isolation; in-
stead, they work together to promote the well-
being of the entire body. Because this theme will
be emphasized throughout this book, it is worth-
while to identify the most important organ systems
contributing to each of the necessary life functions
(Figure 1.3). Also, as you read through this mate-
rial, you may want to refer back to the more de-
tailed descriptions of the organ systems provided
on pp. 3 through 7 and in Figure 1.2.

Maintaining Boundaries
Every living organism must be able to maintain its
boundaries so that its “inside” remains distinct
from its “outside.” Every cell of the human body is
surrounded by an external membrane that con-
tains its contents and allows needed substances in
while generally preventing the entry of potentially
damaging or unnecessary substances. The body as
a whole is also enclosed by the integumentary
system, or skin. The integumentary system pro-
tects internal organs from drying out (which
would be fatal), from bacteria, and from the dam-
aging effects of heat, sunlight, and an unbelievable
number of chemical substances in the external
environment.
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Movement
Movement includes all the activities promoted by
the muscular system, such as propelling ourselves
from one place to another by walking, swimming,
and so forth, and manipulating the external envi-
ronment with our fingers. The muscular system is
aided by the skeletal system, which provides the
bones that the muscles pull on as they work.
Movement also occurs when substances such as

blood, foodstuffs, and urine are propelled through
the internal organs of the cardiovascular, digestive,
and urinary systems, respectively.

Responsiveness
Responsiveness, or irritability, is the ability to
sense changes (stimuli) in the environment and
then to react to them. For example, if you cut your
hand on broken glass, you involuntarily pull your
hand away from the painful stimulus (the glass). It
is not necessary to think about it—it just happens!
Likewise, when the amount of carbon dioxide in
your blood rises to dangerously high levels, the
response is an increase in your breathing rate to
blow off the excess carbon dioxide.

Because nerve cells are highly irritable and can
communicate rapidly with each other by conducting
electrical impulses, the nervous system bears the
major responsibility for responsiveness. However,
all body cells exhibit responsiveness to some extent.

Digestion
Digestion is the process of breaking down in-
gested food into simple molecules that can then be
absorbed into the blood for delivery to all body
cells by the cardiovascular system. In a simple,
one-celled organism like an amoeba, the cell itself
is the “digestion factory,” but in the complex, mul-
ticellular human body, the digestive system per-
forms this function for the entire body.

Metabolism
Metabolism is a broad term that refers to all
chemical reactions that occur within body cells. It
includes breaking down complex substances into
simpler building blocks, making larger structures
from smaller ones, and using nutrients and oxygen
to produce ATP molecules, the energy-rich mole-
cules that power cellular activities. Metabolism de-
pends on the digestive and respiratory systems to
make nutrients and oxygen available to the blood
and on the cardiovascular system to distribute
these substances throughout the body. Metabolism
is regulated chiefly by hormones secreted by the
glands of the endocrine system.

Excretion
Excretion is the process of removing excreta (ek-
skre�tah), or wastes, from the body. If the body is
to continue to operate as we expect it to, it must
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FIGURE 1.3 Examples of selected

interrelationships among body organ systems.

The integumentary system protects the body as a
whole from the external environment. The digestive
and respiratory systems, in contact with the
external environment, take in nutrients and oxygen,
respectively, which are then distributed by the
blood to all body cells. Elimination from the body of
metabolic wastes is accomplished by the urinary
and respiratory systems.
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get rid of the nonuseful substances produced
during digestion and metabolism. Several organ
systems participate in excretion. For example, the
digestive system rids the body of indigestible
food residues in feces, and the urinary system
disposes of nitrogen-containing metabolic wastes
in urine.

Reproduction
Reproduction, the production of offspring, can
occur on the cellular or organismal level. In cellu-
lar reproduction, the original cell divides, produc-
ing two identical daughter cells that may then be
used for body growth or repair. Reproduction of
the human organism, or making a whole new per-
son, is the task of the organs of the reproductive
system, which produce sperm and eggs. When a
sperm unites with an egg, a fertilized egg forms,
which then develops into a bouncing baby within
the mother’s body. The function of the reproduc-
tive system is exquisitely regulated by hormones of
the endocrine system.

Growth
Growth is an increase in size, usually accom-
plished by an increase in the number of cells. For
growth to occur, cell-constructing activities must
occur at a faster rate than cell-destroying ones.

Survival Needs
The goal of nearly all body systems is to maintain
life. However, life is extraordinarily fragile and re-
quires that several factors be available. These fac-
tors, which we will call survival needs, include nu-
trients (food), oxygen, water, and appropriate
temperature and atmospheric pressure.

Nutrients, taken in via the diet, contain the
chemicals used for energy and cell building. Car-
bohydrates are the major energy-providing fuel for
body cells. Proteins and, to a lesser extent, fats are
essential for building cell structures. Fats also cush-
ion body organs and provide reserve fuel. Minerals
and vitamins are required for the chemical reac-
tions that go on in cells and for oxygen transport in
the blood.

All the nutrients in the world are useless unless
oxygen is also available, because the chemical
reactions that release energy from foods require
oxygen. Approximately 20 percent of the air we
breathe is oxygen. It is made available to the blood

and body cells by the cooperative efforts of the
respiratory and cardiovascular systems.

Water accounts for 60 to 80 percent of body
weight. It is the single most abundant chemical
substance in the body and provides the fluid base
for body secretions and excretions. Water is ob-
tained chiefly from ingested foods or liquids and is
lost from the body by evaporation from the lungs
and skin and in body excretions.

For good health, body temperature must be
maintained at around 37°C (98°F). As body tem-
perature drops below this point, metabolic reac-
tions become slower and slower and finally stop.
When body temperature is too high, chemical re-
actions proceed too rapidly, and body proteins be-
gin to break down. At either extreme, death
occurs. Most body heat is generated by the activity
of the skeletal muscles.

The force exerted on the surface of the body
by the weight of air is referred to as atmospheric
pressure. Breathing and the exchange of oxygen
and carbon dioxide in the lungs depend on appro-
priate atmospheric pressure. At high altitudes,
where the air is thin and atmospheric pressure is
lower, gas exchange may be too low to support
cellular metabolism.

The mere presence of these survival factors is
not sufficient to maintain life. They must be pres-
ent in appropriate amounts as well; excesses and
deficits may be equally harmful. For example, the
food ingested must be of high quality and in
proper amounts; otherwise, nutritional disease,
obesity, or starvation is likely.

Homeostasis
When you really think about the fact that your
body contains trillions of cells in nearly constant
activity, and that remarkably little usually goes
wrong with it, you begin to appreciate what a mar-
velous machine your body really is. The word
homeostasis (ho�me-o-sta�sis) describes the
body’s ability to maintain relatively stable internal
conditions even though the outside world is con-
tinuously changing. Although the literal translation
of homeostasis is “unchanging” (homeo � the
same; stasis � standing still), the term does not re-
ally mean an unchanging state. Instead, it indicates
a dynamic state of equilibrium, or a balance in
which internal conditions change and vary but al-
ways within relatively narrow limits.
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