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Integrating Health

3

Section

3

Viruses,
Bacteria, and
Your Health

Viruses, Bacteria, and
Your Health

Reading Preview
Key Concepts

Objectives
After this lesson, students will be able to
A.2.3.1 List four ways that infectious
diseases can spread.
A.2.3.2 Describe treatments available for
bacterial and viral diseases.
A.2.3.3 Describe how to protect themselves
against infectious diseases.

Target Reading Skill
Using Prior Knowledge Explain that using
prior knowledge helps students connect
what they already know to what they are
about to read.
Answers
Possible answers include:
What You Know
1. You can catch diseases from somebody
who has one.
2. Some diseases can be treated with
medicines.
What You Learned
1. You can catch diseases through contact
with an infected person, a contaminated
object, an infected animal, or an
environmental source.
2. Antibiotic resistance results when some
bacteria are able to survive in the presence
of an antibiotic.
Teaching Resources

• Transparency A16

Preteach
Build Background
Knowledge

• How do infectious diseases
spread?

• What treatments are effective for
bacterial and viral diseases?

• How can you protect yourself
against infectious diseases?

Key Terms
• infectious disease
• toxin
• antibiotic
• antibiotic resistance
• vaccine

Target Reading Skill
Using Prior Knowledge Look at
the section headings and visuals to
see what this section is about. Then
write what you already know
about diseases caused by viruses
and bacteria in a graphic organizer
like the one below. As you read,
write what you learn.
What You Know
1. You can catch a cold from
somebody who has one.
2.

How Can You Become
“Infected”?
1. Put on goggles and plastic gloves. Your
teacher will give you a plastic dropper
and a plastic cup half filled with a liquid.
Do not taste, smell, or touch the liquid.
2. Your teacher will signal the start of a
“talking” period. Choose a classmate to talk with briefly. As
you talk, exchange a dropperful of the liquid in your cup with
your classmate.
3. At your teacher’s signal, talk to another classmate. Exchange a
dropperful of liquid.
4. Repeat Step 3 two more times.
5. Your teacher will add a few drops of a liquid to each student’s
cup. If your fluid turns pink, it indicates that you have
“contracted a disease” from one of your classmates. Wash
your hands when you have finished the activity.
Think It Over
Predicting How many more rounds would it take for everyone
in your class to “become infected”? Why do you think some
diseases can spread quickly through a population?

One day you’re feeling fine. The next day, you’re achy, sneezy,
and can hardly get out of bed. You’ve caught a cold—or more
accurately, a cold has caught you!

How Infectious Diseases Spread
What You Learned
1.
2.

Have you ever wondered how you “catch” a cold, strep throat,
or the chickenpox? These and many other diseases are called
infectious diseases—illnesses that pass from one organism to
another. Infectious diseases can spread through contact with
an infected person, a contaminated object, an infected
animal, or an environmental source. Once contact occurs,
disease-causing agents, such as viruses and bacteria, may enter
a person through breaks in the skin, or they may be inhaled or
swallowed. Others may enter the body through the moist linings of the eyes, ears, nose, mouth, or other body openings.

L1

How Do Infectious Diseases Spread?
Invite students to recall the last time they
were ill and make inferences as to how
they may have gotten the disease. Write
their responses on the board. (Accept all
reasonable responses.)

L1
Skills Focus Predicting
Materials aprons, distilled water, plastic
cups, eyedroppers, phenol red solution,
safety goggles, plastic gloves, 0.01 M
sodium hydroxide solution
Time 20 minutes
Tips Give each student a cup of water.
“Infect” one cup with sodium hydroxide,
but do not inform the students. Tell them

that phenol red will stain clothing. It is an
acid-base indicator that turns red in
contact with the base sodium hydroxide.
Expected Outcome After 3 rounds, up
to 8 students will be “infected”.
Think It Over In a class of 30, all will be
“infected” after 5 rounds. Some diseases
spread in the same way that bacteria
reproduce—quickly.
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Contact With an Infected Person Direct contact such as touching, hugging, or kissing an infected
person can spread some infectious diseases. For example, kissing an infected person can transmit cold sores.
Contact can also occur indirectly. A common form of
indirect contact is inhaling the tiny drops of moisture
that an infected person sneezes or coughs into the air.
These drops of moisture may contain disease-causing
organisms, such as flu or cold viruses.

FIGURE 15
How Infectious Diseases Spread
Infectious diseases spread by contact
with infected or contaminated sources.

Contact With an Infected Animal Animal bites
can transmit some serious infectious diseases to
humans. For example, the deadly disease rabies can
be transferred through the bite of an infected dog,
raccoon, or some other animals. Tick bites can transmit the bacteria that cause Lyme disease. Mosquito
bites can spread the virus that causes encephalitis, a
serious disease in which the brain tissues swell.
Contact With Environmental Sources Certain
viruses and bacteria live naturally in food, soil, and
water. These places can be environmental sources of
disease. For example, poultry, eggs, and meat often
contain salmonella bacteria. Eating foods that contain these bacteria can lead to one type of food poisoning. Cooking the foods thoroughly kills the
bacteria. Clostridium tetani, a soil-dwelling bacterium, can enter a person’s body through a wound. It
produces a toxin, or poison, that causes the deadly
disease tetanus.

 Sneezing releases disease-causing
organisms into the air.
Sharing of 
contaminated objects
can transfer
organisms.

The bite of a 
Culex nigripalpus
mosquito can
transmit the
virus that causes
encephalitis.

Infectious Diseases
Focus Ask students to provide common
definitions for the following terms:
infectious diseases (contagious diseases),
toxin (poison), antibiotic (bacteria-killing
medicine), antibiotic resistance (ability to
resist, or withstand, antibiotics), and vaccine
(inoculation or immunization). Tell students
that knowing these common meanings will
help them to understand the lesson.
Teach Refer students to Figure 15, and ask
them to take a minute to study the pictures
and captions as a summary of how infectious
diseases spread.
Apply Ask: What are some common ways
that you see infectious diseases spread?
(Contact with infected persons, contaminated
objects, infected animals, environmental
sources of disease) Write the list on the board
as students name each way. learning
modality: verbal

Independent Practice

L2

Teaching Resources

Help Students Read

 Raw eggs may contain salmonella
bacteria that cause food poisoning.

Asking Questions
Strategy Explain that changing a head into
a question helps students anticipate ideas,
facts, and events they are about to read.
Before reading this section, students might
make a list of questions that come to their
minds about the role of bacteria in health
and medicine. Ask them to try to answer
those questions as they read.
Student Edition on Audio CD

Differentiated Instruction

visual

L2

• Guided Reading and Study Worksheet:
Bacteria, Viruses, and Your Health

What is one way you can prevent the
spread of infectious diseases?

L1
Less Proficient Readers
Labeling a Diagram Ask students to
make a table of the information under the
heading How Infectious Diseases Spread as
you read the text aloud to them. As you
read, stop at each point where the students
need to write in their tables. Have them
study from the tables. learning modality:

How Infectious
Diseases Spread
Teach Key Concepts

Contact With a Contaminated Object Certain

viruses and bacteria can survive for a while outside a
person’s body. They can be spread via objects such as
eating utensils. For example, drinking from a cup
used by an infected person can spread diseases such as
strep throat and mononucleosis. If you touch an
object that an infected person has sneezed or coughed
on, you may transfer some viruses or bacteria to
yourself if you then touch your mouth or eyes. You
may also get sick if you drink water or eat food that an
infected person has contaminated.

Instruct

L3
Gifted and Talented
Researching Contagious Diseases
Have each student research a different
contagious disease. Then, have each
student orally summarize what has been
learned about each disease. (Students can
find information in reference books or on
some of the medical Web sites on the
Internet.) learning modality: verbal

Monitor Progress

L2

Answer

Sample answers: Wash hands
after contamination; avoid
contact with infected persons, contaminated
objects, infected animals, environmental
sources of disease (eggs, poultry, and meat,
for example)
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Treating Infectious Diseases

Treating Infectious
Diseases
Teach Key Concepts

L2

Infectious Diseases
Focus Ask students to think of an example
of a disease that can be treated with an
antibiotic.
Teach Tell them that an antibiotic is a
substance that can kill bacteria without
harming the host cells. There are hundreds
of antibiotics from which to choose.
However, antibiotics do not fight a viral
disease, and some antibiotics are not as
effective against bacteria as they were in
the past.
Apply Ask: What is the reason that doctors
do not prescribe antibiotics for a viral
disease? (Antibiotics do not kill viruses.)
Why are doctors cautious about overprescribing antibiotics? (Too many
antibiotics prescribed may result in antibiotic
resistance.) learning modality: verbal

Use Visuals: Figure 16

Viruses and
Bacteria: Bacteria

Video Preview
Video Field Trip
Video Assessment

Bacterial Diseases Fortunately, many bacterial diseases
can be cured with medications known as antibiotics. An
antibiotic is a chemical that can kill bacteria without harming
a person’s cells. Antibiotics are made naturally by some bacteria and fungi. Today, antibiotics such as penicillin are made in
large quantities in factories. Penicillin works by weakening the
cell walls of some bacteria and causing the cells to burst.
FIGURE 16

Common Bacterial Diseases
Many common infectious diseases are caused by
bacteria. Understanding how such diseases spread
is useful in knowing how to prevent them.
Classifying Which of these bacterial diseases are
spread by contact with an infected person?

LYME DISEASE
Symptoms:

L1

Common Bacterial Diseases
Focus Students become familiar with
symptoms and treatments listed for these
bacterial diseases.
Teach Ask: What advantage would there be
in learning these symptoms? (If you had
been exposed to any of these diseases, you
would be able to watch for the symptoms of the
disease.) Ask: What is the major treatment
of these bacterial diseases? (Treatment is
usually antibiotics. However, in the case of
food poisoning, antitoxin medicines may
be prescribed. In each case, a health care
professional should be consulted.)
Apply Call students’ attention to the
prevention of these diseases. Emphasize that
prevention is better than cure. learning

There are thousands of infectious diseases, many of which are
caused by bacteria and viruses. Others are caused by protists
and fungi, which you will learn about in Chapter 3.
It’s likely that at one point or another, you will come in
contact with an infectious disease. Once you start to have
symptoms of an infectious disease, your attention probably
quickly turns to helping yourself feel better.

 Tuberculosis bacteria

Rash at site of tick bite; chills;
fever; body aches; joint swelling

How It Spreads: Bite of an infected deer tick
Treatment:

Antibiotic

Prevention:

Tuck pants into socks; wear a
long-sleeved shirt.

TUBERCUL
TUBER
CULOSIS
OSIS (TB)
(TB)
Symptoms:

Spreads: Inhaling droplets
How It Spreads:

 Lyme disease tick

modality: verbal

disease can spread. Discussion question:
How did the plague spread from rats to
humans? (Through fleas; when fleas fed on
the blood of infected rats and then bit people,
the fleas transmitted the disease from rats to
humans)
Viruses and Bacteria
Show the Video Field Trip to help students
understand how quickly an infectious

Fatigue; mild fever; weight loss;
night sweats; cough

eatment:
tment:
Trea

Antibiotic

evention:
ention:
Prev

Avoid contact with people with an
active infection; vaccine (for those
at high risk)
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If you have ever had a strep throat infection, you know that
the infection makes swallowing feel like your throat is full of
barbed wire. But soon after you begin taking the antibiotic that
your doctor prescribes, your throat feels better. The antibiotic
quickly kills the bacteria that cause strep throat.
Unfortunately, antibiotics are less effective today than they
once were. Over the years, many bacteria have become resistant to antibiotics. Antibiotic resistance results when some
bacteria are able to survive in the presence of an antibiotic.
The recent increase in tuberculosis cases demonstrates the
impact of antibiotic resistance. As patients began to take antibiotics to treat tuberculosis in the 1940s, the number of tuberculosis cases dropped significantly. Unfortunately, there were
always a few tuberculosis bacteria that were resistant to the antibiotics. As resistant bacteria survive and reproduce, the number
of resistant bacteria increases. The number of tuberculosis cases
has increased over the last 20 years. Today, antibiotic resistance
is a serious problem and some bacterial diseases are becoming
very difficult to treat.

For: Links on infectious diseases
Visit: www.SciLinks.org
Web Code: scn-0123

Inferring How Diseases Spread
 Strep throat bacteria

Stiff jaw and neck muscles; spasms;
difficulty swallowing

Spreads: Deep puncture wound
How It Spreads:
eatment:
tment:
Trea

evention:
ention:
Prev

Antibiotic; opening
and cleaning the
wound

STREP THROAT

Vaccine

How It Spreads: Inhaling droplets; contact with a
contaminated object

Symptoms:

Symptoms:

Fever; sore throat; swollen glands

Treatment:

Antibiotic

Prevention:

Avoid contact with infected people;
do not share utensils, cups, or
other objects.

FOOD POISONING
Vomiting; cramps; diarrhea; fever

How It Spreads: Eating foods containing
the bacteria
Treatment:

Antitoxin medicines

Prevention:

Properly cook and store foods;
avoid foods in rusted and
swollen cans.

Download a worksheet that will guide students’ review
of Internet resources on viruses, bacteria,
and health.

L2

TETANUS
TET
ANUS (Lockjaw)
Symptoms:

For: Links on infectious
diseases
Visit: www.SciLinks.org
Web Code: scn-0123

Materials disposable petri dishes with sterile
nutrient agar, masking tape, wax marking
pencil
Time 20 minutes for setup; 10 minutes on
each of the next 2 days
Focus Ask: Where do you think you might
find bacteria? (Sample answers: On door
handle, in plant soil, on window shade rods, in
sponge.)
Teach Tell students that nutrient agar
contains a substance that feeds bacteria.
Using objects in the classroom on which
bacteria might be found, gently touch each
object to the top of the agar in one petri dish.
Have petri dish lids off for only a very short
time, so that other microorganisms do not
get into the dish. Mark the dish with the
name of the object. CAUTION: Do not collect
samples from humans or pets. Place a small
piece of tape at each side of the dish to secure
the lid. Place the dishes upside down in a
warm, dark place. Allow students to observe
the dishes after 24 and 48 hours. Have
groups compare the results and make
inferences about the sources of diseasecausing bacteria. Ask: What do you expect to
see in two days? (Colonies of bacteria.)
Apply Ask: What effect could colonies of
bacteria have on your health? (Bacterial
growth will mean that many of these bacteria
can grow within humans as well, some possibly
causing disease.) learning modality: visual

Differentiated Instruction
L1
English Learners/Beginning
Simplify the Explanation Speaking
directly and succinctly, read aloud the
information about the diseases given on
the index cards in the figures on this
spread. Then, repeat it in simple language.
Be sure the students understand by asking
them to repeat back to you in their own
words the text you have just read. learning

modality: verbal

English Learners/Intermediate L2
Thinking Skills Use the strategy given at
left, but expect more from Intermediate
students when repeating content back to
you. Remember that English language
learners may possess higher-order thinking
skills even though they may not have
mastered the English language. learning
modality: verbal

Monitor Progress
Skills Check Have students explain what
antibiotics are and how they work.
Answer
Figure 16 Tuberculosis, strep throat

L2
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Predicting Effects of Antibiotics

L2

Materials antibiotic disk of aureomycin,
broth culture of Escherichia coli, disposable
petri dish, sterile cotton swab, sterile
nutrient agar, sterile tweezers
Time 20 minutes for setup; 10 minutes for
observation after 48 hours
Focus This demonstration encourages
students to predict and observe how an
antibiotic might affect a common bacterium.
Teach Transfer two drops of the E. coli
culture onto the sterile agar. Using a cotton
swab, spread the culture evenly across the
agar. Use sterile tweezers to place the
aureomycin disk in the middle of the agar.
Cover the petri dish, seal it with tape, and
place it in a dark, warm spot for 48 hours.
CAUTION: Do not open the petri dish after
it has been inoculated. Wash your hands
thoroughly. Do not allow students to come
into contact with the bacterial culture. Have
students predict what they will observe in
the dish. Allow time to observe the culture
after 48 hours. Light-colored cloudy areas
will indicate the growth of bacteria. A clear
area shows where the E. coli bacteria were
killed or prevented from growing by the
aureomycin.
Apply Challenge students to infer how
effective the antibiotic was against bacterial
growth. Dispose of the petri dishes and all
other materials according to the proper
procedures. Be sure to check your district’s
and state’s guidelines for the proper disposal
of bacterial cultures. learning modality:
visual

Preventing Infectious
Diseases
Teach Key Concepts

Common Viral Diseases
Although there is currently no
cure for viral diseases, there are
ways to treat the symptoms and
prevent their transmission.

What are over-the-counter medications?

INFLUENZA (Flu)
Symptoms:

High fever; sore throat; headache;
cough

How It Spreads: Contact with contaminated objects;
inhaling droplets
Treatment:

Bed rest; fluids

Prevention:

Vaccine (mainly for
the high-risk ill,
elderly, and young)

HEPATITIS C

CHICKENPOX
Symptoms:

Symptoms:

Oftentimes no symptoms;
jaundice (yellowing of the eyes
and skin); fatigue

How It Spreads:

Contact with the blood of an
infected person

Treatment:

Drugs to slow viral multiplication

Prevention:

Avoid contact with infected blood.

Fever; red, itchy rash

How It Spreads: Contact with the rash;
inhaling droplets
Treatment:

Antiviral drug
(for adults)

Prevention:

Vaccine

ACQUIRED IMMUNODEFICIENCY SYNDROME
(AIDS)
Symptoms:

L2

Weight loss; chronic fatigue; fever;
diarrhea; frequent infections

How It Spreads: Sexual contact; contact with blood;
pregnancy, birth, and breastfeeding
Treatment:

Drugs to slow viral multiplication

Prevention:

Avoid contact with infected
body fluids.

 Chickenpox virus

Prevention of Infectious Diseases
Focus Prevention IS better than cure.
Teach A vaccine stimulates the immune
system to produce substances that fight a
specific disease.
Apply Ask: What are some ways to prevent
infectious disease? (Eating right, getting
enough sleep, drinking fluids, exercising, and
getting recommended vaccines) learning
modality: verbal

FIGURE 17

Viral Diseases Unlike with bacterial diseases, there are
currently no medications that can cure viral infections.
However, many over-the-counter medications can help relieve
symptoms of a viral infection. These medications are available
without a prescription. While over-the-counter medications
can make you feel better, they can also delay your recovery if
you resume your normal routine while you are still sick. They
can also hide symptoms that would normally prompt you to go
to a doctor.
The best treatment for viral infections is often bed rest.
Resting, drinking lots of fluids, and eating well-balanced meals
may be all you can do while you recover from a viral disease.
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Preventing Infectious Diseases
Of course, you would probably rather not get sick in the first
place. Vaccines are important tools that help prevent the
spread of infectious diseases. A vaccine is a substance introduced into the body to stimulate the production of chemicals
that destroy specific viruses or bacteria. A vaccine may be
made from dead or altered viruses or bacteria. Because they are
dead or altered, the viruses or bacteria in the vaccine do not
cause disease. Instead, they activate the body’s natural
defenses. In effect, the vaccine puts the body “on alert.” If that
virus or bacterium ever invades the body, it is destroyed before
it can cause disease. You may have been vaccinated against diseases such as polio, measles, tetanus, and chickenpox.
Another important way to protect against infectious diseases is to keep your body healthy. You need to eat nutritious
food, as well as get enough sleep, fluids, and exercise. You can
also protect yourself by washing your hands often and by not
sharing eating or drinking utensils. Storing food properly,
keeping kitchen equipment and surfaces clean, and cooking
meats well can prevent food poisoning.
Unfortunately, despite your best efforts, you’ll probably get
infectious diseases, such as colds, from time to time. When you
do get ill, get plenty of rest and follow your doctor’s recommendations. Also, it’s very important to try not to infect others.

Monitor Progress
Answers
Figure 18 Sample answer: By keeping
kitchen areas clean
Medicines that need no
prescriptions

Because they are made from
dead or altered viruses or
bacteria

Assess
Reviewing Key Concepts
FIGURE 18
Preventing Infectious Diseases
Hand washing is a simple yet
effective way to prevent the
spread of many infectious
diseases. Applying Concepts
How else can you prevent the
spread of infectious diseases?

Why don’t vaccines cause disease themselves?

3

Section 3 Assessment

Target Reading Skill Using Prior Knowledge
Review your graphic organizer and revise it based
on what you just learned in the section.
Reviewing Key Concepts
1. a. Deﬁning What is an infectious disease?
b. Describing What are the four ways infectious
diseases can spread?
c. Developing Hypotheses Twenty people
became sick after attending a strawberry
festival. Describe a scenario that could
explain how the people got sick.
2. a. Reviewing What is the best treatment for
bacterial diseases? For viral diseases?
b. Relating Cause and Effect Use what you
know about how antibiotics work to explain
why they are ineffective against viral diseases.

L2

3. a. Reviewing What is a vaccine?
b. Explaining How are vaccines important in

keeping your body healthy?
c. Predicting Suppose two people catch the flu.

One person has been vaccinated against the
flu while the other has not. Who will recover
more quickly? Why?

Public Service Announcement Write a
public service announcement for a radio show
that teaches young children how to stay
healthy and avoid diseases such as the flu.
Include a list of do’s and don’ts and other
helpful advice.

1. a. An illness that passes from one
organism to another b. Contact with an
infected person, a contaminated object, an
infected animal, and environmental sources
c. One or more persons attending the festival
might have had an infectious disease, or a
food that was eaten at the festival might have
been contaminated with a bacterium that
causes food poisoning.
2. a. Bacterial diseases: antibiotics; viral
diseases: bed rest, drinking plenty of
fluids, and eating well-balanced meals; overthe-counter medications may relieve
symptoms b. Antibiotics are chemicals that
kill bacteria. Antibiotics cannot kill viruses;
viruses are nonliving.
3. a. A vaccine is a substance introduced
into the body that stimulates production of
chemicals that destroy specific diseasecausing organisms. b. Vaccines activate the
body’s defenses against a specific bacterium
or virus that could cause serious illness.
c. The one who was vaccinated will recover
faster. After a vaccine, if the organism
invades the body, it is destroyed.

Reteach

L1

Have students list ways that infectious
diseases can be spread and describe
preventative actions they can take.

Performance Assessment

L2

Skills Check Have students collect photos
that illustrate various bacteria.
Writing Mode Persuasion
Scoring Rubric
4 Includes complete and accurate persuasive
writing at a child’s level
3 Includes accurate persuasive writing but
lacks some required criteria
2 Includes very brief but accurate
persuasive writing
1 Includes poor persuasive writing

Keep Students on Track Make sure
students have collected most of their survey
results, and that they are keeping organized
records of their data. Review with the class
some of the ways (line graphs, bar charts) in
which data can be visually presented.

Teaching Resources

• Section Summary: Viruses, Bacteria, and
Your Health
• Review and Reinforcement: Viruses,
Bacteria, and Your Health
• Enrich: Viruses, Bacteria, and Your Health
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Science and
Society
Antibiotic Resistance—
An Alarming Trend
Key Concept
Antibiotic resistance is an increasing
problem resulting from the widespread use
of antibiotics.

Build Background Knowledge
Treating Bacterial Diseases
Review with students what they know about
the use of antibiotics to treat bacterial
diseases. Ask: What is an antibiotic? (A
chemical that can kill bacteria without
harming the host’s cells) How do antibiotics
work? (Some work by weakening the cell walls
of the target bacteria.)

Introduce the Debate
Encourage students to think about how
antibiotics have altered everyday life. Before
the early 1940s, any significant wound was
potentially fatal because of bacterial
infection. Today very few individuals die
from bacterial infections obtained through
cuts. Have students consider the
implications of bacteria that are resistant to
all known antibiotics. (Resistant bacteria are
difficult to kill.)

Facilitate the Decision
• Be sure students understand how
antibiotic-resistant populations of bacteria
can evolve.
• Divide the class into three groups. Have
one group research the question of overprescribing antibiotics and the problems
caused when patients do not take all of a
prescribed medication. Have the second
group research non-medical uses of
antibiotics, and have the third group
research the search for new antibiotics.
• Each group is to limit the information they
want to share with the class to two or three
main points, each point being well
supported by facts. Have each group select
two spokespersons to serve on the panel.

Bacterial Meningitis
Infection in the brain
and spinal cord

Antibiotic Resistance—
An Alarming Trend

Conjunctivitis
Infection of the
eyelids

Penicillin, the first antibiotic, became
available for use in 1943. Soon
antibiotics became known as the
Ear Infection
“wonder drugs.” Over the years,
they have reduced the occurrence of
many bacterial diseases and saved
millions of lives. But each time an
antibiotic is used, a few resistant
bacteria may survive. They pass on
their resistance to the next generation
of bacteria. As more patients take
Strep
Throat
antibiotics, the number of resistant
bacteria increases.
In 1987, penicillin killed more
Bacterial
than 99.9 percent of a type of ear
infection bacteria. By 2000, about Pneumonia
Inflammation
30 percent of these bacteria were
of the lungs
resistant to penicillin. Diseases
such as tuberculosis are on the
rise due in part to growing
antibiotic resistance.

Dental Cavities

The Issues
What Can Doctors Do?
Each year, more than 20 billion dollars
worth of antibiotics are sold to drugstores
and hospitals worldwide. More than half of
antibiotic prescriptions are unnecessary.
They include those written for colds
and other viral illnesses, which
antibiotics are ineffective against.
If doctors could better identify the
cause of an infection, they could avoid
prescribing unnecessary antibiotics.

Tuberculosis
Infection of
the lungs
Stomach Ulcer
A break in the
stomach lining

Background
Facts and Figures The problems of
antibiotic resistance are often most
dramatic in hospitals, where many patients
are being treated with antibiotics. Because
patients who are already ill are at higher
risk because of weakened immune systems,
many cases of bacterial infection are
acquired in hospitals. One strain of the

deadly bacteria Staphylococcus aureus was
discovered in 1997 to be resistant to the
antibiotic vancomycin. Fortunately, this
particular strain could be treated with
other antibiotics, but many forms of these
bacteria have already developed resistance
to all drugs except vancomycin.
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What Can Patients Do?

Limiting Nonmedical Uses of Antibiotics
About half of the antibiotics used each year are not
given to people. Instead, the drugs are fed to food
animals, such as cattle and poultry, to prevent illness
and increase growth. Reducing this type of use would
limit the amount of the drugs in food animals and in
the people who eat them. But these actions might
increase the risk of disease in animals and lead to higher
meat prices.

Antibiotic Resistance in
Pneumonia Bacteria
Percentage
Resistant to Penicillin

If a doctor prescribes a ten-day course of antibiotics,
the patient should take all of the prescription to make
sure that all the bacteria have been killed. If a patient
stops taking the antibiotic, resistant bacteria will
survive and reproduce. Then, a second or third
antibiotic may be necessary. Patients also need to learn
that some illnesses are best treated with rest and not
with antibiotics.

20
18
16
14
12
10
1999

2000

2001

2002

Year
The percentage of resistant bacteria has
increased steadily over the years.

You Decide
1. Each time an antibiotic is used, some

Finding New Antibiotics
Scientists are trying to identify
new antibiotics. By using new and
different antibiotics, scientists
hope that bacteria will not develop
resistance as quickly. Scientists are
also researching other ways to
fight bacteria.

Impetigo
Infection of
the skin

1. Identify the Problem
How can the use of antibiotics
make these medicines less
effective?
2. Analyze the Options
List all the ways to fight the
development of antibiotic
resistance in bacteria. Mention
any costs or drawbacks.

bacteria may be resistant and thus survive.
With time, the number and kinds of resistant
bacteria have increased.
2. To fight the development of antibiotic
resistance in bacteria, doctors can avoid
prescribing unnecessary antibiotics. When
an antibiotic is prescribed, patients should
take the full course of the antibiotic. The
widespread use of antibiotics in cattle and
chickens can be reduced, even though more
animals might die of disease and meat prices
might rise.
3. Posters should be informative and
accurate, supporting a clearly stated
viewpoint with logical reasoning.

3. Find a Solution
Make a persuasive poster about
one way to deal with antibiotic
resistance. Support your
viewpoint with sound reasons.

PHSchool.com

For: More on bacterial
resistance
Visit: PHSchool.com
Web Code: ceh-1020

Students can research this issue online.

PHSchool.com

For: More on bacterial resistance
Visit: PHSchool.com
Web Code: ceh-1020

Differentiated Instruction
L1
Less Proficient Readers
Finding the Main Idea Teach students
that identifying the main idea of a
paragraph is a key step in reading. Tell
them that each paragraph is usually about
a specific topic. The most important thing
that the author says about the topic is
called the main idea of the paragraph.
Finding the main idea usually involves

• On the second day, organize a panel
discussion. Allow the spokespersons to
present the results of their research
(8–10 minutes each), and allow time for
the class to ask questions of the panel.
• On the third day, the students make
posters to place in selected places within
the school. Have students make posters
using information collected during the
research and panel discussion as well as
information from their textbook. Provide
students with samples of persuasive or
informative posters.

these three steps: (1) Previewing the
paragraph by skimming the sentences to
find the main topic. (2) Carefully reading
the paragraph to see what supporting
details about the topic are included.
(3) Identifying the main idea by asking
yourself, “What point is the author making
by presenting these details?” learning
modality: verbal

Extend
Have the groups prepare a community
health bulletin on this issue. Encourage them
to list the problems and to identify solutions
that individuals can implement to prevent
antibiotic resistance.

