FIGURE 5

Barriers to Pathogens

The surfaces of your skin and
breathing passages are the first
line of defense for keeping
pathogens out of your body.
Relating Cause and Effect How
can washing your hands help
prevent infection?

Barriers That Keep Pathogens Qg

Your body has three lines of defense against pathogeng m
first line consists of barriers that keep most pathogens g
getting into the body. You do not wear a sign that
“Pathogens Keep Out,” but that doesn’t matter. In the firgg s
of defense, the surfaces of the skin, breathing pagg
mouth, and stomach function as barriers to Pathoge,
These barriers trap and kill most pathogens with which You
come into contact.

Skin When pathogens land on the skin, they are exposed s
destructive chemicals in oil and sweat. Even if these chem;
don’t kill them, the pathogens may fall off with dead skin
If the pathogens manage to stay on the skin, they must ga
through the tightly packed dead cells that form a barrier on te;
of living skin cells. Most pathogens get through the skin qpjy
when it is cut. Scabs form over cuts so rapidly that the perjgq.

in which pathogens can enter the body in this way is very short,

Breathing Passages Pathogens can also enter the body:
when you inhale. The nose, pharynx, trachea, and bronchi, how-:
ever, contain mucus and cilia. Together, the mucus and cilia trap
and remove most of the pathogens that enter the respiratory sys-
tem. In addition, irritation by pathogens may make you sneeze or
cough. Both actions force the pathogens out of your body.

Mouth and Stomach Some pathogens are found in foods;
even if the foods are handled safely. The saliva in your mouth
contains destructive chemicals, and your stomach produces
acid. Most pathogens that you swallow are destroyed by saliva
or stomach acid.

J Reading How do your breathing passages help keep
Checkpoint ) pathogens out of your body?

The dots in this photo
are colonies of bacteria
living on a person’s hand.

Breathing Passages |
Cilia that line the trachea
help keep pathogens out
of the lungs.
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The Inflammatory Response

In spite of barriers, pathogens sometimes get into your body and
begin to damage cells. When body cells are damaged, they
release chemicals that trigger the inflammatory response,
which is the body’s second line of defense. In the inflammatory
response, fluid and white blood cells leak from blood vessels
into nearby tissues. The white blood cells then fight the
pathogens. Because the inflammatory response is the same
regardless of the pathogen, it is called the body’s general defense.

White Blood Cells All white blood cells are disease fighters.
However, there are different types of white blood cells, each
with its own particular function. The type involved in the
inflammatory response are the phagocytes. A phagocyte (FAG
uh syt) is a white blood cell that engulfs pathogens and
destroys them by breaking them down.

Inflammation During the inflammatory response, blood
vessels widen in the area affected by the pathogens. This
enlargement increases blood flow to the area. As a result, more
disease-fighting white blood cells are delivered to the area. The
enlarged blood vessels, and the fluid that leaks out of them,
make the affected area red and swollen. If you touch the swol-
len area, it will feel slightly warmer than normal.

Fever In some cases, chemicals produced during the inflamma-
tory response cause a fever. Although fever makes you feel bad, it
Actually helps your body fight the infection. Some pathogens do
ot grow and reproduce well at higher temperatures.

g Reading What role do white blood cells play in the
=/ Checkpoint / inflammatory response?

FIGURE 6

Phagocytes Destroy Pathogens
Caught! A phagocyte (shown in
red) is a white blood cell that
engulfs and destroys bacteria
(shown in green). As phagocytes
do their job, the body shows
visible signs of inflammation,
which include redness and
swelling.
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The Immune System

If a pathogen infection is severe enough to cause a fever, j;
| gers the body’s third line of defense—the immune respo
I The immune response is controlled by the immune systep, "
' body’s disease-fighting system. The cells of the 1“1111, ;
system can distinguish between different kinds of Pathoge,
W The immune system cells react to each kind of pathogep
a defense targeted specifically at that pathogen.
i | The white blood cells that distinguish between djffel.eﬁ
| | kinds of pathogens are called lymphocytes (LM fuh Sy1s)
‘ There are two major kinds of lymphocytes—T lYmphocyf-"
' and B lymphocytes, which are also called T cells and B ce]lg 1,
‘ Figure 7, you can see how T cells and B cells work togethey t

destroy flu viruses.

i 'l.ab T Cells A major function of T cells is to identify pathoge .
| ry This Activit J pathogens
i ~Z0Ne’ y y and distinguish one kind of pathogen from another. You haye

tl"‘I:

.
Wl_

Stuck Together tens of millions _of T ce!ls circula.ting in your blood. Each kmd
Inthis activity, you willlmodel of T cell recognizes a different kind of pathogen. What T cells
one way in which an antibody actually recognize are marker molecules, called antigens, found
prevents a pathogen from on each pathogen. Antigens are molecules that the immune
| infecting a body cell. system recognizes either as part of your body or as coming from

1. Use a large ball to repre- outside your body.
| sent a body cell, and a You can think of antigens as something like the uniforms that
! smaller ball to represent a athletes wear. When you watch a track meet, you can look at the
' pathogen. runners’ uniforms to tell which school each runner comes from.
‘ 2. Press a lump of modeling Like athletes from different schools, each different pathogen has

clay onto the small ball.
I \ Then use the clay to stick
the two balls together.

its own kind of antigen. Antigens differ from one another
because each kind of antigen has a different chemical structure,

This model shows how a T cells distinguish one chemical structure from another.

| pathogen attaches itself _
! to a body cell. B Cells The lymphocytes called B cells produce proteins that
| : | 3. Pull the two balls apart, help destroy pathogens. These proteins are call§d antibodle&:
| keeping the clay on the Each kind of B cell produces only one kind of ant1bod§1, and eac}}i
il small ball (the pathogen). kind of antibody has a different structure. Antigen and an nbodg

4. Put strips of tape over the | |" molecules fit together like pieces of a puzzle. An antigen on a ﬂ“ '

' clay, so that the clay is virus will only bind to one kind of antibody—the antibody that

completely covered. The

u = g o :
|| ;E);b;e dp;resents an When antibodies bind to the antigens on a pathogen, the}’

SN o b ltelreattaehithe mark the pathogen for destruction. Some antibodies maclli

small ball to the larger one. pathogens clump together. Others keep pathogens from attacs
Il Making Models Use the ing to the body cells that they might damage. Still other ant
""" _ model to explain how bodies make it easier for phagocytes to destroy the pathogens:

antibodies prevent pathogens Reading
from attaching to body cells. ) Checkpoint J What is the function of an antibody?

acts against that flu virus.
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| g cells. The cells of the immune system

./ﬁGURE 7
The Immune Response
The immune system includes T cells and

work together to combat an infection, e
such as one caused by flu viruses. :
interpreting Diagrams What happens
‘ after a T cell recognizes an invading

| virus?
i Antigen\'I
| Virus N
|
|
| (o]0
Infected /\,“kgr .f
respiratory )° = b
cells )

L/ '*‘ .__. T cell

Some T Cells Attack
Some T cells attack the damaged cells
of the respiratory system that contain
viruses. These T cells destroy the
infected cells and the viruses.

: € Other T Cells Activate B Cells
Other T cells signal B cells
| f to make antibodies against

the virus's antigens.

oAntibodies Destroy Pathogens

The antibodies then bind to antigens on the
viruses they encounter. The viruses clump
together and are destroyed by phagocytes.

e
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Antigen N

OT Cell Recognizes a Virus

AT cell recognizes antigens on the
flu virus. The T cell divides over and
over, producing new T cells that also
recognize the antigen.

Antibodies

Antibody




