
    

Section

 

4 

 

Cancer

 

Objectives

 

After this lesson, students will be able to

 

C.2.4.1

 

Explain how cancer is related to the 
cell cycle.

 

C.2.4.2

 

Describe how cancer can be treated 
and prevented.

Target Reading Skill

 

Previewing Visuals

 

Explain that looking at 
the visuals before they read helps students 
activate prior knowledge and predict what 
they are about to read.

 

Answers

 

Possible questions and answers:

 

What is a tumor?

 

 

 

(A mass of abnormal cells 
that develops when cancerous cells divide and 
grow uncontrollably)

 

 

 

How does cancer 
spread?

 

 

 

(Some of the tumor cells can break off 
and enter the bloodstream.)

Teaching Resources

 

•

 

Transparency C22

Preteach

 

Build Background 
Knowledge 

 

Causes and Treatments of Cancer

 

Ask: 

 

What is cancer? 

 

(Possible answer: A 
disease that often kills people.) 

 

What causes 
cancer?

 

 

 

(Possible answer: Genes, diet, 
smoking, environment, or similar factors.)

 

 
Accept any reasonable answers. 

 

How can 
cancer be treated? 

 

(Possible answer: Surgery 
and drugs.) 

 

How can the risk of cancer be 
reduced? 

 

(Possible answer: By not smoking or 
by eating a healthy diet.)

 

 Tell students they 
will learn about the causes, treatment, and 
prevention of cancer in this section.

 

Skills Focus

 

predicting

 

Materials

 

masking tape, meter stick

L1

 

Time

 

15 minutes

 

Tips

 

Use another method of marking off  
a square if your school does not allow tape 
to be placed on hard-surfaced floors. Make 
sure students understand that each time 
one student leaves the square, two more 
students should enter. Ask a volunteer to 
keep track of the time.

 

Expected Outcome

 

The square fills up 
quickly with students as the “cells” divide.

 

Think It Over

 

Students may predict that 
part of the body would grow too fast and 
crowd other parts, perhaps causing 
damage or disease.

Integrating Health

4 Cancer

What Happens When There Are Too Many Cells?
1. Use tape to mark off a 1 m � 1 m square on the floor. 

The square represents an area inside the human body. 
Have two students stand in the square to 
represent cells.

2. Suppose each cell divides every 30 seconds, 
and then one cell dies. With a group of 
students, model this situation. After 30 
seconds, two new students should enter the 
square and one student should leave the 
square.

3. Model another round of cell division by 
having three new students enter the 
square while one student leaves. Continue 
this process until no more students can fit in 
the square.

Think It Over
Predicting  Use this activity to predict what 
would happen if some cells in a person’s 
body divided faster than they should.

Reading Preview
Key Concepts
• How is cancer related to the cell 

cycle?

• What are some ways that 
cancer can be treated?

Key Terms
• cancer   • mutation   • tumor   
• chemotherapy

Target Reading Skill
Previewing Visuals  When you 
preview, you look ahead at the 
material to be read. Preview 
Figure 17. Then write two 
questions that you have in a 
graphic organizer like the one 
below. As you read, answer 
your questions.

If you go outside on a clear night in spring, you may be able to
see the constellation, or group of stars, called Cancer. The word
cancer means “crab” in Latin, the language of the ancient
Romans. According to an ancient Roman myth, the goddess
Juno sent a giant crab to help kill the hero Hercules. Instead,
Hercules crushed the crab with his foot. Juno then put the crab
in the sky in the form of a constellation.

Today the word cancer still names the
constellation, but it also names a disease. As
the mythological crab threatened Hercules,
the disease called cancer threatens human
health. But doctors and scientists are mak-
ing progress in treating and preventing can-
cer. As Hercules conquered the monster
called Cancer, perhaps one day scientists
will conquer the disease.

The constellation 
Cancer  

How Cancer Spreads

What is a tumor?

A.

Q.

Q.

 � 

L1
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Differentiated Instruction

radiation. Suggest that students access the 
Web sites of the American Cancer Society 
or the Centers for Disease Control and 
Prevention for information. Students can 
display their posters throughout their 
school or community. learning 
modality: visual

Instruct

Cell Processes and Energy
Show the Video Field Trip to let students 
explore the relationship between the cell 
cycle and cancer.

What Is Cancer?

Help Students Read
KWL Have students make a chart with three 
columns titled What I Know, What I Want to 
Know, and What I Learned. In the first 
column, students recall what they know 
about cancer. They fill out the second 
column before they read. They complete the 
third column after reading.

Teach Key Concepts 
Cancer and the Cell Cycle
Focus Review the definition of cancer.

Teach Ask: How does cancer begin? (When 
mutations disrupt the normal cell cycle) What 
changes occur in the normal cell cycle? (The 
cells grow too large and divide too often.)

Apply Ask students why the first sign of 
cancer may occur in an organ in which it did 
not begin. (Some cancer cells might break off 
from the original site, enter the bloodstream, 
and cause a tumor in another area.) learning 
modality: logical/mathematical

Independent Practice
Teaching Resources

• Guided Reading and Study 
Worksheet: Cancer

       Student Edition on Audio CD

L2

L2

L2

Monitor Progress L2

Oral Presentation Call on students to 
explain how cancer begins and spreads.
Answer

Figure 16 The cell divides uncontrollably.

Gifted and Talented
Using Community Resources Have small 
groups of students make posters to 
educate students in your school about 
cancer prevention. Encourage them to 
focus on the most common causes of 
cancer, such as tobacco and ultraviolet 

L3

What Is Cancer?
Cancer is a disease in which cells grow and divide uncontrolla-
bly, damaging the parts of the body around them. Cancer is
something like weeds in a garden. Weeds can overrun the gar-
den plants, robbing them of the space, sunlight, and water they
need. Similarly, cancer cells can overrun normal cells.

Cancer is actually not just one disease. In fact, there are more
than 100 types of cancer. Cancer can occur in almost any part of
the body. Cancers are often named by the place in the body where
they begin. For example, lung cancer begins in the tissues of the
lungs. In the United States today, lung cancer is the leading cause
of cancer deaths among both men and women.

How Cancer Begins  Scientists think that cancer begins
when something damages a portion of the DNA in a chromo-
some. The damage causes a change in the DNA called a
mutation. DNA contains all the instructions necessary for life.
Damage to the DNA can cause cells to function abnormally.

Normally, the cells in one part of the body live in harmony
with the cells around them. Cells that go through the cell cycle
divide in a controlled way. Cancer begins when mutations
disrupt the normal cell cycle, causing cells to divide in an
uncontrolled way. Without the normal controls on the cell
cycle, the cells grow too large and divide too often.

At first, one cell develops in an abnormal way. As the cell
divides over and over, the repeated divisions produce more and
more abnormal cells. In time, these cells form a tumor. A
tumor is a mass of abnormal cells that develops when cancer-
ous cells divide and grow uncontrollably.

Video Preview
Video Field Trip
Video Assessment  

Cell Processes and 
Energy

FIGURE 16
A Breast Cancer Cell  
A cancer tumor begins as a single 
cell. A mutation in the cell’s DNA 
disrupts the normal cell cycle.  
Relating Cause and Effect  How 
does the cell behave as a result of 
the mutation?
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For: Links on cancer
Visit:  www.SciLinks.org
Web Code: scn-0324

Download a worksheet that will guide students 
review of Internet resources on cancer.

Treating and 
Preventing Cancer
Teach Key Concepts
Treatment and Prevention Methods
Focus Tell students that most cases of 
cancer can be treated and prevented.

Teach Ask: What are three ways in which 
cancer can be treated? (Surgery, radiation, 
and drugs that destroy cancer cells) How is 
surgery used to treat cancer? (Surgery is 
used to remove a cancerous tumor.) How is 
radiation used to treat cancer? (Radiation is 
used to destroy fast-growing cancer cells.) 
What do you call the use of drugs to treat 
a disease such as cancer? (Chemotherapy) 
What are three ways in which cancer can be 
prevented? (Avoiding smoking, eating a 
healthful diet, and protecting the skin from 
ultraviolet light) What kind of cancer does 
smoking often lead to? (Lung cancer) What 
type of diet can lead to cancer? (A diet high 
in fatty foods, such as fatty meats and fried 
foods)

Apply Ask: What are ways to protect your 
skin from ultraviolet radiation? (Limit your 
exposure by staying in the shade, avoid 
tanning beds, wear protective clothing, and use 
sunscreen.) learning modality: verbal

L2

1   Cancer begins when a 
mutation occurs in a cell.

2  The cell with the mutation divides over and over. 
This process produces a mass of cells called a tumor. 

How Cancer Spreads  Figure 17 shows how a tumor forms.
Tumors often take years to grow to a noticeable size. During
that time, the cells become more and more abnormal as they
continue to divide. Some of the cancerous cells may break off
the tumor and enter the bloodstream. In this way, the cancer
can spread to other areas of the body.

What is the first step that leads to the 
development of a tumor?

Treating and Preventing Cancer
Scientists are making progress in the battle against cancer.
Treatments offer hope for cancer patients. In addition, people
can take steps that help prevent the disease.

Treating Cancer  If a person is diagnosed with cancer, there
are a variety of treatments. There are three common ways to
treat cancer: surgery, radiation, and drugs that destroy the
cancer cells.

When a cancer is detected before it has spread to other
parts of the body, surgery is usually the best treatment. If
doctors can completely remove the cancerous tumor, a person
may be cured. If, however, the cancer has spread or if the tumor
cannot be removed, doctors may use radiation. Radiation con-
sists of beams of high-energy waves. Fast-growing cancer cells
are more likely than normal cells to be destroyed by radiation.

Chemotherapy is another form of cancer treatment.
Chemotherapy is the use of drugs to treat a disease. Cancer-
treatment drugs are carried throughout the body by the blood-
stream. These drugs kill cancer cells or slow their growth.

Scientists continue to look for new ways to treat cancer. If
scientists can discover how the cell cycle is controlled, they may
find ways to stop cancer cells from multiplying.

FIGURE 17
How Cancer Spreads  
A cancerous tumor is a mass of 
cells that divide uncontrollably.  
Interpreting Diagrams  How can 
cancer spread from one part of the 
body to another?

For: Links on cancer
Visit: www.SciLinks.org
Web Code: scn-0324
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Contrasting Rates of Cell Division

Materials calculator

Time 5 minutes

Focus Remind students that uncontrolled 
cell division can lead to a tumor.

Teach Have students calculate the number 
of cell divisions and cells if cells divide every 
30 minutes for 10 hours (20 divisions, 
1,048,576 cells) and every 2 hours for 
10 hours (5 divisions, 32 cells).

Apply Ask: How do your results relate to 
how a tumor forms? (Cancer cells divide very 
rapidly, forming a mass of cells called a 
tumor.) learning modality: logical/
mathematical

Monitor Progress L2

Answers
Figure 17 Cancer cells can break off a 
tumor and enter the bloodstream.

A mutation

The ultraviolet light in 
sunlight can cause cancer.

Assess

Reviewing Key Concepts
1.  a. A disease in which cells grow and 
divide uncontrollably, damaging parts of the 
body around them  b. Cancer cells grow too 
large and divide too often.  c. The DNA in 
cancer cells is damaged.

2.  a. Surgery, radiation, and drugs  
b. Surgery, because if the doctors can 
completely remove the cancerous cells, the 
person may be cured of the disease c. The 
chance of getting rid of the cancer cells is 
greater if it is attacked by more than one 
method.

Reteach 
Use Figure 17 to review how cancer begins 
and spreads throughout the body.

Teaching Resources

• Section Summary: Cancer
• Review and Reinforce: Cancer
• Enrich: Cancer

L2

L1

L1A Cancer-Prevention Diet      
Suggest that students write down what 
they want to explain to their families. 
The American Heart Association, the 
American Cancer Association, and the 
American Diabetes Association can 
provide many suggestions for low-fat 
meals. Encourage students to share some 
recipes with the class.

Keep Students on Track Instruct 
students to examine the data they have 
collected, such as growth in height or 
number of leaves, and prepare graphs. 
Other observations, such as leaf color or 
shape, might be presented in drawings. 
Ask students to prepare a brief summary 
that describes their experimental plan and 
their results. Tell students to save their 
plants for their presentation.

3  Cancer cells break off from the main 
tumor. The cells enter the bloodstream 
and spread throughout the body.

Preventing Cancer  People can reduce their chances of devel-
oping cancer by avoiding smoking, eating a healthful diet, and
protecting their skin from bright sunlight. When people repeat-
edly inhale tobacco smoke, lung cancer and other forms of cancer
may result. Unhealthful diets may lead to almost as many cancer
deaths as does tobacco. A diet high in fatty foods, such as fatty
meats and fried foods, is especially harmful. Eating a lot of fruits
and vegetables may help lower the risk for some types of cancer.

Most skin cancers are caused by the ultraviolet light in sun-
light. If people limit their exposure to bright sunlight, they can
reduce their risk of getting skin cancer.

How can exposure to bright sunlight lead to cancer?

Section 4 Assessment

Target Reading Skill  Previewing Visuals  Refer 
to your questions and answers about Figure 17 to 
help answer Question 1 below.

Reviewing Key Concepts
1. a. Defining  What is cancer?

b. Comparing and Contrasting  How are cancer 
cells different from normal cells?

c. Relating Cause and Effect  What is the 
relationship between cancer and DNA?

2. a. Identifying  Identify the three ways in which 
cancer is treated.

b. Explaining  Which method is almost always a 
part of the treatment for very small tumors 
that have not spread to other parts of the 
body? Explain why this method is chosen.

c. Inferring  Why is a combination of methods 
typically used to treat cancer that has spread 
beyond the original tumor?

4

A Cancer-Prevention Diet  With your family, 
discuss what cancer is and how it spreads. 
Then explain that a diet that is low in fat can 
help prevent some forms of cancer. Work with 
members of your family to plan some low-fat 
meals. You might find new recipes for low-fat 
foods and prepare them together.
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Background

When Should New 
Medicines Be Made 
Available?
Key Concept
It is sometimes difficult to find a balance 
between making a new medication available 
too soon and testing it for too long.

Build Background 
Knowledge
The Benefits of Pharmaceutical Drugs
Have students think about the benefits of 
medications available both over the counter 
and through prescription. Ask: Name some 
examples of medications. (Aspirin, cough 
medicine, antibiotics, asthma medicine) How 
do medications benefit people? (In some 
cases they provide relief from minor illnesses 
such as allergies or sore throats. Other 
medicines are life-saving or allow people to 
lead a productive life.) What are side effects? 
(Side effects are unwanted results from taking 
a medication.) Give some examples of 
possible side effects from taking 
medication. (Upset stomach, rash, dizziness, 
allergic reaction, feeling drowsy or tired) 

Introduce the Debate
Ask: What are the benefits of thoroughly 
testing a drug before it is approved for 
widespread use? (The complete effects of the 
drug are known. It is known how effectively the 
drug works, what dosage is most effective, and 
what immediate and long-term side effects may 
occur.) What are some disadvantages of a 
lengthy test period before a drug is approved 
for widespread use? (People who could benefit 
from the medication may die before it is made 
available.)

Facilitate the Debate
• Have students participate in a mock 

hospital meeting in which a doctor is trying 
to get approval from an FDA representative 
to have her patient test a new, unapproved 
drug that shows promise of a cure. Students 
can role-play the patient, the doctor, the 
FDA representative, the hospital 
administrators, and a representative from a 
health insurance company. Have students 
consider the benefits and risks of taking the 
unapproved drug.

• After the debate, ask student groups to 
create a pamphlet that includes 
information about both sides of the 
argument about the use of experimental 
drugs.

Facts and Figures The Center for Drug 
Evaluation and Research (CDER) is the 
branch of the FDA that evaluates new 
drugs for consumer use. The CDER 
approves prescription drugs, generic drugs, 
and over-the-counter drugs. The CDER 
does not develop, produce, or test drugs. A 
drug manufacturer turns in a complete 
report about the drug and the studies that 

have been done on it. The CDER reviews 
the report and determines the safety of the 
drug, weighing the benefits of the drug 
against any known risks or side effects. If a 
drug is found to have unexpected risks or 
to be unsafe after its approval, the CDER 
can amend the information presented on 
the label or remove the drug from the 
market.

When Should New Medicines 
Be Made Available?
A woman is seriously ill with cancer. She has read about a 
new drug that shows promise in treating the type of 
cancer she has. The woman asks her doctor for the 
medicine. The doctor, however, tells her that she cannot 
have the drug. The new medicine is still being tested, and 
it has not yet been approved for use. When the cancer 
patient hears this news, she feels angry and helpless.

The Issues

Why Does Drug Approval 
Take So Long? 
Before a new medicine becomes available, it must 
undergo extensive testing. The testing of new 
medicines is regulated by the Food and Drug 
Administration, or FDA, which is an agency of the 
United States government. The FDA tries to 
balance two important needs. First, sick people 
need to have the best treatments available, 
including promising new drugs. Second, patients 
need to be protected from drugs that do not work 
or are harmful.

It takes several years of testing for a new drug 
to be approved. The lengthy testing process is 
designed to ensure that the new medicine works, 
and that it is safe. Scientists begin by using 
chemical tests and computer programs to 
determine the drug’s characteristics. Then the 
drug is tested on animals to see whether it is safe 
and effective. Next, the drug is extensively tested 
on human volunteers. If the results of the tests on 
human volunteers are good, the drug becomes 
available to patients who may benefit from it.

Testing for Safety 
and Effectiveness  
To ensure that new 
medicines are safe and 
effective, they are tested 
on animals before being 
tested on humans.  
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For: More on new medicines
Visit: PHSchool.com
Web Code: ceh-3020

1. Identify the Problem
In your own words, explain the 
problem of determining when 
people with serious illnesses 
should be allowed to have 
experimental drugs.

2. Analyze the Options
Examine the pros and cons of 
allowing experimental drugs to 
be released before the entire 
testing process is complete. List 
the possible benefits of releasing 
a drug early. Also identify the 
risks that patients take when 
they use medicines that have not 
been fully tested.

3. Find a Solution
Suppose a patient has heard 
about a promising new drug that 
has been approved without the 
full testing procedure. To take 
this drug, the patient must stop 
using a standard treatment that 
may be safer but less effective. 
Write a conversation between a 
doctor and the patient in which 
they discuss the pros and cons of 
the new drug.

Should Drugs Be Available Sooner?  
While a new drug is being tested, the only patients who 
can get the drug are the volunteers who take part in the 
tests. Other patients—even those who are very sick—do 
not usually have access to the drug. However, in rare cases, 
if a new medicine shows special promise in fighting a life-
threatening disease, such as AIDS or cancer, the FDA may 
make it available sooner than usual.

Risks of Making Drugs Available Too Soon  
Some people are critical of the FDA’s efforts to make new 
drugs available more quickly. Early-approval drugs have 
not undergone the extensive testing 
required for most drugs. Therefore, 
the effectiveness of the drugs has 
not been fully demonstrated. 

In addition, long-term use of 
the drugs may have harmful side 
effects. For example, long-term use 
of some drugs can increase the risk 
that people will develop harmful 
conditions or diseases, such as 
some types of cancer. Long-term 
side effects cannot usually be 
detected without years of testing.

What Would You Do?
1. People who take experimental drugs are 

putting themselves at risk of negative side 
effects from the drug. The drug may not 
be effective against the disease.

2. The benefits of releasing a drug early are 
that people who are seriously ill may ben-
efit from the drug. The risks include not 
knowing whether the drug will be effec-
tive and not knowing the immediate or 
long-term side effects of the drug. 

3. Students responses will vary but should 
include the idea that, although the patient 
may benefit from the drug, the side effects 
are unknown.

For: More on new 
medications
Visit: PHSchool.com
Web Code: ceh-3020

Students can research this issue online.

Extend
Encourage students to research more 
information about drug testing on the FDA 
Web site. How are drugs tested? What has to 
happen for a drug to be approved for 
widespread use? How can a person become 
part of a clinical trial for a new drug? 

sx05_TE_c02C.fm  Page 69  Monday, July 19, 2004  8:22 PM

http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=ceh&wcsuffix=3020
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=ceh&wcsuffix=3020

