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Chapter 15 

Protecting Health   
 
15.1 Nutrition, Exercise, and Health
15.2 The Excretory System
15.3 The Innate Immune System
15.4 The Acquired Immune System

15.4  The Acquired Immune System

The other part of the immune system is the acquired immune system. The acquired immune system is 
a set of highly specific body defenses. These defenses are described as “acquired” because they become 
active only after specific pathogens are encountered. The acquired immune system differs from the 
innate immune system in several ways. First, a cell that belongs to the acquired immune system does not 
work against many different pathogens. Instead, each acquired immune cell has receptors that respond 
to a single antigen—a molecule or part of a molecule that belongs to a pathogen. Most often, antigens 
are parts of foreign proteins. 

Second, the acquired immune system has many more different receptors than the innate immune 
system. The innate immune system has several hundred different receptors, but the acquired immune 
system has about 10 million unique receptors! With so many different receptors, it is just about 
guaranteed that any pathogen that enters the body will trigger a response by one or more acquired 
immune cells. 

Third, the acquired immune system responds more slowly to pathogens than the innate immune system. 
Whereas the innate immune system responds immediately, the acquired immune response takes several 
days to reach full force. This time is needed to make multiple clones of the acquired immune cells that 
are needed. We will learn more about this process in the following pages. 

TABLE 15.1 Comparison of innate immunity and acquired immunity.
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Fourth, the acquired immune system retains a “memory” of pathogens it has encountered in the past. If it 
meets the same pathogen again, it reacts more quickly and more aggressively. The innate immune system 
does not have this kind of memory. Table 15.1 summarizes the differences between innate and acquired 
immunity. 

Components of the Acquired Immune System

Let’s take a closer look at how acquired immunity works. The acquired immune system has two kinds of 
cells: B cells and T cells. Both are made in the bone marrow, but each matures in a different organ—the bone 
marrow for B cells, and the thymus for T cells. 

B Cells 

B cells react to pathogens in bodily fluids such as blood or lymph. When a B cell encounters a pathogen 
and binds to an antigen on the pathogen, the cell begins to divide. It makes many copies, or clones, of itself 
(Figure 15.11). The time it takes to make these clones is what delays the acquired immune response. 

Once the clones are ready, they 
begin to make and release proteins 
called antibodies. An antibody 
is a large, Y-shaped protein that 
includes two antigen-binding 
sites (Figure 15.12a). An antibody 
binds to its antigen in a very 
specific way, with a fit like a lock 
and key. A single B cell can make 
a huge number of antibodies—as 
many as 2000 every second! These 
antibodies travel around the body 
binding to antigens on all the 
pathogens they encounter. 

FIGURE 15.11
When a B cell binds to an antigen, 
the B cell begins to divide and 
make clones of itself. Mature 
clones then make and release 
large numbers of antibodies. 

FIGURE 15.12 

(a) Antibodies are large, Y-shaped proteins 
that include two antigen-binding sites. (b) 
Because antibodies each have two binding 
sites, they can cause pathogens (shown 
here as green ovals) to clump together. 
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But what happens after an antibody binds to an antigen? The binding of antibodies interferes with a 
pathogen’s ability to function. For example, bound antibodies can prevent viruses from entering cells and 
infecting them. Bound antibodies also mark pathogens, so that they can be destroyed by other immune 
cells. Antibodies may also cause pathogens to clump together (see Figure 15.12b)—these clumped 
pathogens become easy targets for other immune cells. 

Some of the clones made by B cells are memory cells. Memory cells stay in the body for a long time—years 
or even a lifetime. If the body encounters the same pathogen again, the memory cells initiate a quick, 
aggressive attack. Pathogens may be eliminated from the body before symptoms even develop. This is why 
people catch many diseases only once and then are immune for a long time, or even for life. 

T Cells 

T cells attack pathogens that are inside the body’s cells as well as the body’s own malfunctioning cells. 
Because viruses enter your cells when they infect your body, T cells are very important in fighting viral 
infections. T cells are also important in destroying cancer cells or other abnormal body cells. 

When a body cell is infected by a pathogen, the cell displays some of the pathogen’s foreign proteins on its 
surface the way a ship might wave a distress flag (Figure 15.13). The display of foreign proteins serves as a 
signal to the body’s T cells. A type of T cell called a helper T cell binds to an antigen on the pathogen protein 
and begins to divide and produce clones. Helper T cell clones then initiate many different immune activities: 
They stimulate B cells to produce clones that make antibodies against the pathogen. They also stimulate 
killer T cells, another group of T cells, to divide and produce clones. The killer T cells bind to displayed 
proteins and then, as their name suggests, kill infected cells. This prevents pathogens from coming out 
to infect new cells. Helper T cells also stimulate cells of the innate immune system. Finally, helper T cells 
produce memory cells that remain in the body for a long time and guard against a return of the pathogen. 

FIGURE 15.13
T cells target pathogens 
that are inside the body’s 
cells. Infected cells display 
pathogen proteins the 
way a ship might display 
a distress flag. A helper T 
cell binds to an antigen on 
the pathogen protein and 
then produces clones that 
initiate a variety of immune 
activities. 
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Vaccines

Vaccines protect you from disease by making use of your acquired immune system’s “memory” for 
pathogens it has encountered in the past. A vaccine exposes your body to a pathogen’s antigens, but—this 
is the key—it does not infect you with the pathogen itself! 

Most vaccines contain either dead pathogens or weak strains of a pathogen. A vaccine also may use only 
part of a pathogen—perhaps a virus’s protein coat or a bacterium’s flagellum. Your acquired immune system 
reacts to antigens in the vaccine just as it would react to the real pathogen. That is, the acquired immune 
system makes antibodies and—most critically—memory cells. If the real pathogen ever shows up, the 
acquired immune system is ready to attack (Figure 15.14). 

Vaccines are still the best way we have to fight most viruses. Although many drugs have been developed 
to attack pathogenic bacteria and fungi, it has been harder to develop drugs that work well against viruses, 
primarily because viruses are so small and are relatively simple biological agents. This means viruses 
don’t need much to survive, which means they can be difficult to damage. So, don’t forget to get your 
vaccinations! 

Diseases of the Immune System 

The immune system normally has no problem recognizing the body’s own cells. In autoimmune diseases, the 
immune system identifies certain body cells as foreign and attacks them. Type 1 diabetes occurs when the 
immune system attacks and destroys the insulin-producing cells of the pancreas. Multiple sclerosis occurs 
when immune cells destroy the myelin sheaths surrounding neurons. Lupus is a debilitating disease caused 
by the immune system attacking a wide range of healthy tissues. 

Acquired immunodeficiency syndrome, or AIDS, is a disease caused by the human immunodeficiency virus, 
HIV. (The “acquired” in the name of the disease refers to the fact that immunodeficiency is acquired during 
a person’s lifetime rather than being inborn.) HIV attacks immune cells, particularly helper T cells (Figure 
15.15). With these crucial immune cells compromised, infections and cancers that are normally easy to fight 
off have a chance to overwhelm the body. 

FIGURE 15.14 
(a) Vaccines work by introducing 
dead pathogens, weak pathogens, 
or parts of a pathogen into the body. 
The acquired immune system reacts 
and produces memory cells. (b) If 
the actual pathogen is encountered 
later, the memory cells initiate a rapid, 
aggressive attack. 
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READING CHECK

Which immune system cells produce antibodies? How do antibodies help defend your body against 
pathogens? 

CHECK YOUR ANSWER 

Antibodies are produced by the B cells of the acquired immune system. Antibodies work by binding to 
antigens on pathogens. This prevents pathogens from functioning or marks them for destruction by other 
immune cells. Antibodies may also cause pathogens to clump together, so that they become easy targets for 
immune cells. 

To learn more about the acquired immune system, go the following website:

http://www.biology.arizona.edu/immunology/tutorials/immunology/page3.html

FIGURE 15.15

(a) HIV emerges on the surface of an infected helper T cell. (b) A close-up of the photo in (a). 
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