


Have you ever taken antibiotics? Did you follow the directions
completely? All antibiotics need to be taken as directed, which

usually means taking all the pills and not stopping even if you begin
feeling better. Why?

Millions of harmless bacteria natu-
rally live on and inside of your body.
When harmful bacteria appear on the
scene, your body’s immune system
can usually keep a small population of
them under control. If, however, these
bacteria reproduce too quickly, you
suffer consequences—and this is called
an infection. Antibiotics help your
body fight off an infection by killing
these harmful bacteria. Unfortu-
nately, a small number of bacteria in
any population may not be affected by
the antibiotic as quickly. These bacte-
ria, which are considered more resist-
ant to the treatment, continue to
reproduce and grow. Completing the
full course of the antibiotic as pre-
scribed helps make sure that these
bacteria do not survive and therefore
won’t make you ill or infect anyone
else.

CHALLENGE

Why is it important to take an antibiotic as prescribed?

C-99

51 The Full Course

M O D ELIN
G

â
SEPUP (2005) Science and Life Issues. Ronkonkoma, NY: Lab-Aids®, Inc.
©2005. The Regents of the University of California. All rights reserved.

 



C-100

Activity 51 • The Full Course

A BACTERIAL INFECTION

Imagine that you are sick with a bacterial infection. Your doctor
prescribes an antibiotic to be taken every day for eight days. 

Colored disks represent the harmful bacteria that are in your
body:

Disease-Causing Bacteria Represented By

Least resistant bacteria black disks 

Resistant bacteria blue disks 

Extremely resistant bacteria orange disks

Each time you toss a number cube, it is time to take the antibi-
otic. The number on the number cube tells you what to do. 

For each pair of students

50 disks (20 black, 15 blue, 15 orange)

4 colored pencils (including black, blue, orange)

1 number cube

For each student

1 Student Sheet 51.1, “Population Data”

1 Student Sheet 51.2, “Bacteria Graph”

MATERIALS
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PROCEDURE

1. In this activity, you will work with your partner to collect data.
Begin with 20 disks: 13 black, 6 blue, and 1 orange. These disks rep-
resent the harmful bacteria living in your body before you begin to
take the antibiotic. Set the extra disks aside for now.

2. It is time to take your antibiotic. Toss a number cube and follow the
directions in the Number Cube Key (on the next page).

3. Record the number of each type of bacteria in your body in Table 1,
“Number of Harmful Bacteria in Your Body,” on Student Sheet 51.1,
“Population Data.”

4. The bacteria are reproducing all of the time! If one or more bacteria of
a particular type are still alive in your body, add 1 disk of that color
to your population. 

For example, if you have resistant (blue) and extremely resistant
(orange) bacteria in your body, add 1 blue disk and 1 orange disk
to your population.

5. Repeat Steps 2–4 until you have completed Table 1. 

6. Use your data in Table 1 to graph the population for each type of
bacteria and for the total number of bacteria on Student Sheet 51.2,
“Bacteria Graph.” Use different colored lines, or lines with different
patterns, to represent each type of bacteria, and fill in the key
accordingly.
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You Toss What Happened What To Do

1, 3, 5, 6 You took the antibiotic on time, Remove 5 disks: remove all of the black 
so bacteria are being killed! disks first, then the blue, then the orange.  

2, 4 You forgot to take the antibiotic. Do nothing.  

Number Cube Key
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ANALYSIS

1. Did the antibiotic help you to completely kill all of the harmful bac-
teria living in your body? Explain.

2. a. Imagine infecting someone else immediately after catching the
infection (before you started taking the antibiotic). With what
type of bacteria would you be most likely to infect them?

b. Imagine infecting someone else near the end of your antibiotic
course. With what type of bacteria would you be most likely to
infect them?

c. Suppose most infected people stopped taking the antibiotic
when they began to feel better. (For example, consider the point
in the simulation when there were only three harmful bacteria
left.) What do you predict might happen to an antibiotic’s abil-
ity to kill the harmful bacteria if the infection returns? Explain
your reasoning.

3. Use your graph to describe how the population of each type of
bacteria changed over the course of the antibiotic treatment.

4. Why is it important to complete the full course of an antibiotic as
prescribed?

5. Was this activity a good model of an antibiotic treatment? Explain.

6. You find out that you have a viral infection and not a bacterial
infection. What would happen to the amount of virus in your body
each time you took the antibiotic? Explain.
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In the last activity, you saw how important it is to follow directions
and complete the full course of antibiotics as prescribed. Are antibi-

otics truly miracle drugs? Will they cure every infection? What can peo-
ple do to maintain the effectiveness of antibiotics? 

CHALLENGE

What happens when antibiotics are overprescribed or used
improperly?

PROCEDURE

1. Read about the miracle drugs known as antibiotics. As you read,
think about what you might do if you were prescribed an antibiotic.

2. Discuss Analysis Question 1 with your group.
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MIRACLE DRUGS—OR NOT?

What if someone told you that the pill you took to get better today
might not work for you if you fall sick tomorrow? That’s what health
experts are saying about the miracle drugs known as antibiotics. 

Activity 52 • Miracle Drugs—Or Not?

Antibiotic Brand Name Used Against

Amoxicillin Amoxil®, Polymox®, bronchitis, ear infections, sinus infections
Wymox®, Trimox®

Ampicillin Unasyn® urinary tract infections, meningitis

Cefaclor Ceclor® infections of the ear, nose, throat, 
respiratory tract, and urinary tract; strep 
throat; pneumonia; tonsillitis

Ceftriaxone Rocephin® Lyme disease, gonorrhea

Cephalexin Keflex®, Keftab® infections of the skin and urinary tract

Chloramphenicol Chloromycetin® typhiod, Rocky Mountain Spotted fever, 
meningitis

Clotrimazole Lotrimin®, Mycelex® yeast infections

Clindamycin Cleocin® pneumonia, strep throat, acne

Doxycycline Atridox®, Doryx®, Doxy®, urinary tract infections, chlamydia,
Periostat®, Vibramycin® trichomonas

Erythromycin Akne-Mycin®, EryDerm®, Legionnaire’s disease, pneumonia,
Erygel®, Ery-Tab®, Erythrocin®, strep throat, mild skin infections
Ilotycin®, Staticin®

Isoniazid Nydrazid® tuberculosis

Metronidazole Flagyl® amoebic dysentery, giardiasis

Monocycline Minocin® acne, amoebic dysentery, anthrax,
cholera, plague, respiratory infections

Mupirocin Bactroban® skin infections, impetigo

Penicillin various strep throat, pneumonia, syphilis, dental 
and heart infections

Tetracycline Achromycin® respiratory infections, pink eye, 
pneumonia, severe acne, typhoid, Rocky 
Mountain Spotted fever

Common Antibiotics
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Antibiotics have been used to fight diseases for over 50 years. Today,
they are losing their effectiveness. This is the result of more antibiotic-
resistant bacteria. In the last 10–15 years, antibiotic-resistant bacteria
have included strains of Mycobacterium tuberculosis, which causes tuber-
culosis (TB), and Streptococcus pneumoniae, the most common cause of
human ear and sinus infections.

Shown on page C-104 are some common antibiotics. Do you recognize
any antibiotics that you have taken?

Reasons for the development of antibiotic-resistant bacteria include
overprescription and incorrect use of antibiotics. “Using antibiotics
incorrectly has led to the development of bacteria that can resist
them,” says Dr. Richard Dietrich of Kaiser Permanente in Baltimore,
Maryland. This means that the drugs people rely on to cure everything
from strep throat to bacterial pneumonia may not work when they are
taken. 

Most antibiotics must be taken over a period of time. When patients feel
better, they sometimes stop taking the medication and don’t complete
the full course of treatment. In such cases, antibiotic-resistant bacteria
may not be killed by the medication. They are more likely to reproduce
and grow without competition from other microbes that have been
killed by the drug. If the antibiotic-resistant bacteria cause disease, it
becomes difficult to treat the patient with antibiotics (see Figure 1).

“The bacteria that cause pneumonia and ear and sinus infections com-
monly live in our throats and noses,” Dr. Dietrich says. “If you take an
antibiotic for no good reason, it kills only the germs that are not resist-
ant to the antibiotic. An infection caused by the remaining resistant
bacteria can be very hard to treat.” If you take antibiotics when you
don’t need them, the drugs may lose their ability to help you get bet-
ter when you really do need them. 

One reason antibiotics are overused is that so many patients ask for
them. Dr. Dietrich adds that it’s common for patients to believe that
antibiotics will cure whatever illness they have. But antibiotics work
against only certain microbes, such as bacteria. They do not work
against viruses. Doctors also used to prescribe antibiotics more often,
partly as a precaution against disease. Now, this is less common and
antibiotics are prescribed only for specific diseases.

Adapted with permission from Kaiser Permanente, 2001
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For links to more information on antibiotic resistance, go to the SALI
page of the SEPUP website.

ANALYSIS

1. Describe what can happen if people take antibiotics when they
don’t need them.

2. What is one reason antibiotics are overused?

3. You have a sore throat and there are some antibiotics left over from
your brother’s strep infection last month. Should you take them for
your sore throat?  Why or why not?

4. Your friend is prescribed an antibiotic on Monday. Suppose she feels
better two days later. Should she stop taking the medicine? Explain.

5. Reflection: Think about what you have learned in the last few
activities. Imagine you don’t feel well and the doctor tells you that
you have the flu. The doctor suggests taking an antibiotic. What
would you do?

EXTENSION

Design a survey to find out what people know about the correct use of
antibiotics. Good survey questions should be clear (the person should
know exactly what you are asking) and concise (ask for only one piece
of information per question). To make it easy to quantitatively analyze
the survey data, develop questions that can be answered either yes or
no. Examples of good questions include: When you are prescribed an
antibiotic, do you always take all of it? Do you always expect a doctor
to prescribe an antibiotic when you are sick?
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