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The immune system is designed to defend
&:body agajnst foreign or dangerous sub-
: _ vade it. Such substances in-
‘" microorganisms [commonly called
SIS i such g bacteria, viruses, and fungi),

Sites {such as worms), cancer cells, and
transplanted organs and tissues.A Sub-
¢es that stimulate an immune response in

¥ are called antigeng, Antigens may be
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contained within or on bacteria, viruses, other
microorganisms, or cancer cells, Antigens
may also exist on their own—for example, as
pollen or food molecules. A normal immune
response consists of recognizing a foreign anti-

gen, mobilizing forces to defend against it, and
attacking it.

4 see page 1075
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Disorders of the immune system occur

e when the body generates an immune re-
sponse against itself [an autoimumune disor-
derja

e when the body cannot generate appro-
priate immune responses against invading
microorganisms {an immunodeficiency disor-
der]&

s when a normal immune response to for-
eign antigens damages normal tissues (an al-
lergic reaction}. %

The first line of defense against invaders is
mechanical or physical barriers: the skin; the
cornea of the eye; and the membranes lining
the respiratory, digestive, urinary, and repro-
ductive tracts. As long as these barriers re-
main unbroken, many invaders cannot pene-
trate them. If a barrier is broken—ifor example,
if extensive burns damage much of the skin—
the risk of infection is increased. In addition,
the bagriers are defended by secretions con-
taining enzymes that can destroy bacteria. Ex-
amples are tears in the eyes and secretions in
the digestive tract and vagina.

The next line of defense involves white
blood cells that travel through the blocd-
stream and into tissues, searching for and at-
tacking microorganisms and other invaders.
This defense has two parts. The first part,
called nonspecific (innate) immunity, involves
several types of white blood cells that usually
act on their own to destroy invaders. The sec-
ond part, called specific {adaptive] immunity,
involves white blood cells that work together
to destroy invaders. Some of these cells do not
directly destroy invaders but enable other
white blood cells to recognize and destroy in-
vaders.

Nonspecific immunity and specific imrmu-
nity interact, influencing each other directly
or through substances that attract or activate
other cells of the immune system-—-part of the
mobilization step in defense.” These sub-
stances include cytokines (which are the mes-
sengers of the immune system|, antibodies,
and complement proteins (which form the
complement system). These substances are
not contained in cells but are dissolved in a
body fluid, such as plasma, the liquid part of
blood.

To be able to destroy invaders, the imunune
system must first recognize them. That is, the

A see page 1073
% see page 1063

B see page 1057

immune system must be able to distingujsy
what is nonself (foreign) from what is self
The immune systern can make this distinc:
tion because all cells have identificatigy
molecules of their surface. Microorganismg
are recognized because they have unique, for.
eign identification molecules on their surface,
In people, identification molecules are called
human leukocyte antigens (HLA), or the ma-
jor histocompatibility complex [MHC]. HLA
molecules are called antigens because they
can provoke an immune response in another
person (normally, they do not provoke an jm.
mune response in the person who has them|. .
Each person has unique human leukocyte

antigens. A cell with molecules on its surface .
that are not identical to those on the body’s
own cells is identified as being foreign. The -
immune system then attacks that cell. Sucha
cell may be a microorganism, a cell from:
transplanted tissue, or one of the body's cells
that has been infected by an invading micre-
organism. :

Some white blood celis—B lymphocytes— -
recognize invaders directly. But others—T
lymphocytes—need help from other cells of
the immune system-—called antigen-presenting
cells. These cells ingest an invader and break
it into fragments. Antigen fragments from the
invader are then “presented” in a way that T
lymphocytes can recognize.

The immune system includes several or-
gans in addition to cells dispersed thzoughout
the body. These organs are classified as pri-
mary ot secondary lymphoid organs. The pri-
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mary lymphoid organs—the thymus gland and
bone marrow—are the sites where white blood
cells are produced. In the thymus gland, T
tymphocytes—a type of white blood cell—are
produced and trained to recognize foreign anti
gens and ignore the body’s own antigens. (T
lymphocytes are critical for specific immu-
nity.) The bone marrow produces several types
of white blood cells, including neutrophils,
monocytes, and B lymphocytes. When needed
to defend the body, the white blood cells are
mobilized, mainly from the bone marrow.
They then move into the bloodstream and
travel to wherever they are needed. :
The secondary lymphoid organs includethe
spleen, lymph nodes, tonsils, liver, appendik;
and Peyer's patches in the small intesting
These organs trap microorganisms and oth
foreign substances and provide a place for ma:
ture cells of the immune system to collect, in-
teract with each other and with the foreigh

substances
1esponse.
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