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Drawing of a brain cut in half, showing areas of the 
cerebral cortex and their functions. 

Source: National Institute on Drug Abuse (1997). Mind Over Matter: The Brain’s Response to Drugs, Teacher’s Guide. 
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Name(s)______________________________________________________________ Date ______________ 

Due to an accident while he was working, Phineas Gage made a contribution to the understanding of 
how the brain works. In 1848, 25-year-old Phineas Gage worked for the Rutland and Burlington Railroad 
Company laying railroad tracks across Vermont. Before railroad track could be laid, however, the uneven 
ground needed to be leveled. Gage and coworkers had to drill holes in the stone, put explosive in the 
holes, cover the explosive with sand, and then use a fuse and tamping iron to trigger an explosion. One 
day, an accident occurred that changed Gage’s life forever. The explosive went off early, sending the 
tamping iron, which was 1.25 inches in diameter and 43 inches long, shooting into Gage’s face, through 
his skull and brain, and out the top of his head. The tamping iron landed about 25 yards away. Gage 
regained consciousness within a few minutes. Amazingly, he not only survived the blast, but he was able 
to talk and to walk! His coworkers took him to the doctor, who cleaned and bandaged the wounds, the 
standard medical treatment at the time. 

Although Gage survived the physical injuries from the blast, he was a changed man. He appeared to 
be just as intelligent as before the accident, and he did not have any impairment in movement, speech, 
or memory. But, something was different. Before the accident, he was a responsible, intelligent, and 
likeable person. After the accident, he was irresponsible, used profanity extensively, and demonstrated 
no respect for social customs. His friends commented that “Gage was no longer Gage.” He could not hold 
the responsible jobs that he had before the accident and apparently wandered for the next several years. 
Phineas Gage ended up in San Francisco in the custody of his family, where he died approximately 
12 years after the accident. 

Twenty years after the accident, the physician who treated Gage correlated the behavioral changes with 
damage to the frontal region of the brain. At the time, the brain was thought to control language and 
movement, but the suggestion that the brain functioned to process emotions and social behavior was new. 
In addition, scientists at the time believed the brain lacked localized functions. Unknowingly, Phineas 
Gage contributed to our understanding of how the brain processes information. 

In the 1990s, scientists used their improved understanding of brain function, computer modeling 
techniques, and new data from Gage’s skull. On the basis of this information, they found that the acci-
dent damaged both hemispheres of the frontal lobe, which is the part of the brain that influences social 
behavior. Today, physicians see patients with damage to the frontal lobe that has occurred through motor 
vehicle accidents, gun accidents, or major falls. These individuals, like Phineas Gage, often have dramatic 
changes in their emotional and decision-making abilities. 

1. How did Phineas Gage change after the accident? 

2. How did Phineas Gage’s accident change scientists’ understanding of the brain? 

Master 1.6 



  

                

The Reward System
�
C

op
yr

ig
ht

 ©
 2

00
0 

by
 B

SC
S 

an
d 

V
id

eo
d

is
co

ve
ry

, I
nc

. P
er

m
is

si
on

 g
ra

nt
ed

 f
or

 c
la

ss
ro

om
 u

se
. U

p
d

at
ed

 2
00

9.
 

Drawing of a brain cut in half, showing the reward system. 

Source: National Institute on Drug Abuse (1997). Mind Over Matter: The Brain’s Response to Drugs, Teacher’s Guide. 
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Neurons Interact with Other
Neurons through Synapses
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How Do Neurons Communicate?
�

Name(s)______________________________________________________________ Date ______________ 
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Neurons Communicate 
by Neurotransmission 

Neurons communicate using both electrical signals and chemical messages. 
Information in the form of an electrical impulse is carried away from the 
neuron’s cell body along the axon of a presynaptic neuron toward the axon 
terminals. When the electrical signal reaches the terminal, it cannot cross 
the synaptic space, or synaptic cleft, to reach the postsynaptic neuron. 
Instead, that electrical signal triggers chemical changes that can cross the 
synapse and affect the postsynaptic cell. When the electrical impulse reaches 
the presynaptic axon terminal, it causes membranous sacs, called vesicles, to 
move toward the membrane of the axon terminal. When the vesicles reach 
the membrane, they fuse with the membrane and release their contents into 
the synaptic space. The molecules contained in the vesicles are chemical 
compounds called neurotransmitters. Each vesicle contains many molecules 
of a neurotransmitter. The released neurotransmitter molecules drift across 
the synaptic cleft and then bind to special proteins, called receptors, on the 
postsynaptic neuron. A neurotransmitter molecule will bind only to a specific 
kind of receptor. The binding of neurotransmitter to its receptor causes a 
change in the postsynaptic neuron that in turn causes that neuron to generate 
an electrical impulse. The electrical impulse then moves away from the neuron 
ending toward the cell body of the receiving neuron. After the neurotransmitter 
binds to the receptor and transmits the signal to the postsynaptic neuron, 
it comes off, or releases from, the receptor into the synaptic space. Specific 
proteins called transporters or reuptake pumps carry the neurotransmitter 
back into the presynaptic neuron. When the neurotransmitter molecules are 
back in the presynaptic axon terminal, they can be repackaged into vesicles 
for release the next time an electrical impulse reaches the axon terminal. 
Enzymes present in the synaptic space degrade neurotransmitter molecules 
that are not taken back up into the presynaptic neuron. 
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     Recording the Activity of a Neuron
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Name(s)______________________________________________________________ Date ______________ 

The following diagrams represent recordings of the electrical activity of a neuron over a period of time. 
Each vertical line on the diagram represents an electrical impulse, or action potential, occurring in the 
neuron. The first diagram represents a neuron at rest. For the other recordings, a solution containing 
neurotransmitter was applied to the neuron. 

1.	� Why is saline applied to the resting neuron? 

2.	� When the neurotransmitter glutamate is applied to the neuron, how does its activity change? 

3.	� How does the application of the two neurotransmitters, glutamate and GABA, change the activity of 
the neuron? 

4.	� Predict how the activity of the neuron would change if only GABA was applied to the neuron. 

5.	� Do all neurotransmitters affect a neuron in the same way? 

6.	� How would the application of glutamate to a neuron change the amount of neurotransmitter 
released from that neuron? How would the application of GABA to a neuron change the amount of 
neurotransmitter released from that neuron? 
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Name(s)______________________________________________________________ Date ______________ 

Using what you have learned about the effects of the neurotransmitters glutamate and GABA, determine 
how the different signals that affect Neuron #1 can change the release of the neurotransmitter dopamine 
from Neuron #2. Use the chart to help you work through the cases. You can use a down arrow to indicate 
a decrease or an up arrow to indicate an increase. 

A. The signaling molecule is inhibitory. Neuron #1 releases glutamate as its neurotransmitter. 
Neuron #2 releases dopamine as its neurotransmitter. 

r of
d e

B.  The signaling molecule is excitatory. Neuron #1 releases glutamate as its neurotransmitter.  

tna Neuron #2 releases dopamine as its neurotransmitter. 

r
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C.  The signaling molecule is inhibitory. Neuron #1 releases GABA as its neurotransmitter.  

CS Neuron #2 releases dopamine as its neurotransmitter. 
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D. The signaling molecule is excitatory. Neuron #1 releases GABA as its neurotransmitter. Neuron #2 
releases dopamine as its neurotransmitter. 

Case 

Does the 
signal 

molecule 
excite or 
inhibit 

Neuron #1? 

Does the 
activity of 
Neuron #1 
increase or 
decrease? 

Does the 
amount of 

neuro-
transmitter 

released 
from 

Neuron #1 
increase or 
decrease? 

What is 
the name of 
the neuro- 
transmitter 

released 
from 

Neuron #1? 

Is the 
neuro- 

transmitter 
released 

from 
Neuron #1 
excitatory 

or 
inhibitory? 

Does the 
activity of 
Neuron #2 
increase or 
decrease? 

Does the 
amount of 
dopamine 
released 

from 
Neuron #2 
increase or 
decrease? 

A 

B 

C 

D
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Methamphetamine and Nicotine 
Disrupt Neurotransmission
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    How Does Alcohol Affect 
Neurotransmission?
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Dear Parents, 

Next week in biology class, we will investigate the effect of caffeine on the body. Each student will need 

to bring in a 12-ounce can of ______________________________. Please provide one can labeled with your 

child’s name and class period. 

During the activity, students will consume 12 ounces of the above-specified soft drink and measure what 

effect it has, if any, on their heart rates. 

Students are not to bring in any soft drink other than the one specified. Because the different brands and 

flavors vary in their caffeine content, it is important that all students consume the same brand. 

Students who choose not to bring in a soft drink, or those without signed permission forms, can 

participate in the activity by drinking 12 ounces of water. They will be an important part of the activity 

by serving as “controls.” 

Thank you for your continued support. 

Teacher’s Signature 

My child, ______________________________________, has permission to participate in the caffeine activity 

in class and will bring in a 12-ounce can of ______________________________ to consume as part of 

the activity. 

My child, ______________________________________, has permission to participate in the activity in class 

and will bring in a 12-ounce can of caffeine-free ______________________________ to consume as part of 

the activity. 

My child, ______________________________________, will not drink a 12-ounce soft drink during the 

activity, but will participate by drinking 12 ounces of water. 

Parent’s or Guardian’s Signature: ______________________________________________ 

Date: _______________________ 
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Caffeine: How Does Your Heart Respond?
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Name(s)______________________________________________________________ Date ______________ 

MATERIALS FOR EACH TEAM 

2 cans of soft drink (caffeinated or caffeine-free) 
1 watch or classroom clock with a second hand 

PROCEDURE 

Do Steps 1 to 3 with your teacher. 

1.	� When your teacher directs you to do so, find your pulse. You can find it most easily by pressing two 
fingers against the artery in your neck or on the inside of your wrist. Practice counting the beats. 

2.	� When your teacher directs you to start, count the number of beats you feel in 15 seconds. Your 
teacher will tell you when to stop. Record the number in the data table on the next page. 

3.	� Multiply the number of beats you counted in 15 seconds by four to calculate your resting heart rate in 
beats per minute. 

Complete the rest of the activity with your partner. 

4.	� Predict what you think might happen to your heart rate after you drink a caffeinated soft drink. What 
might happen after drinking a caffeine-free soft drink? Write your predictions here: 

5.	� At the same time as your partner, drink your can of soft drink. Write down the time when you started 
drinking it. For best results, try to drink it quickly, taking less than 10 minutes to finish the can. 
Write the type of soft drink at the top of the data table on the next page. 

6.	� Watch the time. Sit quietly for 5 minutes. You can talk softly with your partner or read, but keep your 
body still so that you will not change your heart rate due to activity. 

7.	� After 5 minutes, have one partner measure his or her pulse rate for 15 seconds. Record the number 
of beats in the data table. The other partner should be the timer, saying “Start” and then “Stop” when 
the 15-second period is over. Now the partners should switch roles. 

8.	� Continue to take pulse rates every 2 minutes until you have measured your heart rate at least 10 
times. Record each measurement in the data table. 
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9. Use the data that you collected to calculate your heart rate in beats per minute. 
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Name of Drink: ___________________________________ Type (circle one): Caffeinated or Caffeine-Free 

Time ( inutes after 
drinking soft drink) 

m Heartbeats counted 
in 15 seconds 

Multiply by 4 Heart rate 
(beats per minute) 

0 (resting heart rate) x 4 

5 x 4 

7 x 4 

9 x 4 

11 x 4 

13 x 4 

15 x 4 

17 x 4 

19 x 4 

21 x 4 

23 x 4 

25 x 4 

27 x 4 

29 x 4 

31 x 4 

33 x 4 

35 x 4 

Difference between resting heart rate and the highest heart rate after drinking the soft drink: _________
�

Number of minutes after finishing the drink when the heart rate reached its peak: _________ 


Number of minutes after finishing the drink when the heart rate returned to resting rate: _________
�

Could you drink some amount of caffeinated soft drink without any effect on your heart rate? 

What would happen if you drank a large amount of caffeinated soft drink? Design an investigation 
to determine how the amount, or dose, of caffeine affects your heart rate. 
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How Do Drugs Get Into the Brain?
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Name(s)______________________________________________________________ Date ______________ 

Use the information in the graph below to help you answer the questions. 

1.	� Four people who abuse drugs each take a drug. One person injects 100 milligrams (mg) of it into 
a vein, one person smokes 100 mg, one person snorts 100 mg, and one person swallows or ingests 
100 mg. Who will experience the greatest effect of the drug? The individual with the greatest 
concentration of drug in the brain will have the greatest effect. 

2.	� Who will experience the quickest effect from the drug? 

3.	� Who will experience the least behavioral effect from the drug? 

4.	� Who will experience the slowest effect from the drug? 

5.	� Tobacco smokers can use nicotine patches to help them quit smoking. The nicotine patches help the 
smoker slowly lower the amount of nicotine that enters the body. How does the nicotine in the patch 
enter the body? 

6.	� Explain why the different ways of taking drugs cause different behavioral responses. 
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A teenage boy is brought into the hospital emergency 
room after a skateboarding accident. He complains of 
pain in his left leg. The doctor orders an X-ray of his 
leg, which reveals a fracture in the tibia. Before the 
doctor can set the fracture and put a cast on the boy’s 
leg, he needs to relieve the patient’s pain. The doctor 
prescribes morphine. 

On the basis of what you have learned about how 
drugs act in the body, how should the morphine be 
given to the patient? Should the morphine be given 
as a(n): 

• pill 
• shot 
• inhalant 

Consider each alternative and explain why the doctor 
should choose one method over another. 
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Total number of lever presses 

rat Lever 5 minutes 10 minutes 15 minutes 20 minutes 25 minutes 30 minutes 

A Stimulus 2 7 12 29 52 73 

Food 1 3 4 6 6 6 

B Stimulus 1 3 3 4 6 7 

Food 2 4 5 8 9 12 

C Stimulus 1 6 13 26 49 70 

Food 1 1 2 4 4 4 

D Stimulus 1 2 2 4 4 4 

Food 2 3 5 6 8 11 
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Worksheet for Rat Experiment Data
�

Name(s)______________________________________________________________ Date ______________
�

Plot the data for one of the rats in the experiment in the graph below. Plot the data for the stimulus lever 

using a colored pencil and the data for the food lever with another color.
�

Rat: ____________
�
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Name(s)______________________________________________________________ Date ______________ 

1.	� Why do the rats press a lever the first time? 

2.	� Compare the lever-pressing behaviors of the four different rats. Which rat pressed the stimulus lever 
the most? Which one pressed the stimulus lever the least? Which rat pressed the food lever the most? 
Which one pressed the food lever the least? 

3.	� Rat A was injected with cocaine each time it pressed the stimulus lever. Can you use this fact to 
explain why Rat A behaved the way it did? 

4.	� On the basis of the data you analyzed, do you think Rat B was injected with cocaine when it pressed 
the stimulus lever? From what you have learned so far in this unit, do you think Rat B was injected 
with a different addictive drug when it pressed the stimulus lever? Why? 

5.	� Do you think Rat C received cocaine when it pressed the stimulus lever? Why? 

6.	� Rat C did not receive an injection of cocaine when it pressed the stimulus lever. When Rat C pressed 
the stimulus lever, it received a mild electrical stimulation in the brain. From what you have learned, 
can you predict what part of the brain was stimulated? 
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7.	� Rat D also received a mild electrical stimulation in the brain when it pressed the stimulus lever. Do 
you think the same part of the brain was stimulated in Rat D as was stimulated in Rat C? Why? 

8.	� Why did Rats A and C press the stimulus lever more than the food lever? 

9.	� Why did Rats B and D press the food lever more than the stimulus lever? 

10. Why did the scientists who conducted this experiment include Rats B, C, and D in this experiment? 
How did the data from those rats help scientists understand more about how cocaine acts in the 
brain? 

11.	�Do you think that Rats A and C will stop pressing the stimulus lever if they continue to receive the 
same stimulation each time they press it? Why? 

12. On the basis of what you learned from these data, what might this investigation tell you about drug 
use by humans? Explain your view. 
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1.	�Each person draws one card from the small pile of cards. Place it face up in front 
of you. This is your switch card. Set the rest of the cards in the short deck aside. 
You won’t need them again. 

• If you drew a jack, your switch value is 25. 
• If you drew a queen, your switch value is 35. 
• If you drew a king, your switch value is 45. 

2.	�Draw a card face down from the larger pile that contains aces and the number 
cards. Don’t look at this card. Place it face down below your switch card. This 
is your risk card. 

3.	�Draw cards from the large pile and place them face up next to the risk card. 
These are your choice cards. Draw as many choice cards as you wish, but keep 
in mind that you do not want the total of these cards plus the risk card to equal 
or go over your switch value. 

• An ace = 1 point 
• Other cards = the number on the card 

4.	�When you have finished drawing cards, turn over the risk card. Did you match 
or go over your switch value? 

Master 4.4 



  

 

 

 

 

 

 

C
op

yr
ig

ht
 ©

 2
00

0 
by

 B
SC

S 
an

d 
V

id
eo

d
is

co
ve

ry
, I

nc
. P

er
m

is
si

on
 g

ra
nt

ed
 f

or
 c

la
ss

ro
om

 u
se

. U
p

d
at

ed
 2

00
9.

 

Who Is Addicted? 

Two people have been using morphine. Chris has been taking between 
50 milligrams (mg) and 500 mg each day for a year. Pat has been taking 100 mg 
each day for six months. Only one of these individuals is addicted to morphine. 

• Who do you think is addicted to morphine? Explain your answer. 

Pat is addicted to morphine. 

• Can you think of any reasons to explain why Pat is addicted even though 
Chris has been taking a much higher dose for a longer period of time? 

Pat has been living on the streets for a year after losing a job. When the savings 
ran out, Pat couldn’t afford the rent for an apartment any longer and couldn’t 
afford to keep a car. Pat became really depressed. When another homeless person 
offered some morphine, Pat thought the drug might help make the problems of 
life go away. For the past six months, Pat and friends have been shooting up with 
morphine once each day. 

Twelve months ago, Chris was in an accident and received third-degree burns over 
30 percent of the body. While in the hospital undergoing treatment, the pain was 
very intense. The doctors prescribed morphine that Chris could self-administer 
to control the pain. After all, morphine is one of the most effective pain-relief 
medicines available. At first, 50 mg of morphine each day would ease the pain. 
Later, however, Chris needed as much as 500 mg a day to ease the pain. Chris may 
need a dose of morphine 12 times each day. 
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Long-Term Effects of Drugs on the Brain
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So, why are drugs so bad? After all, the high or rush only lasts a little while, right? What else could be 

happening in the brain of a person who abuses drugs? Consider that the brain is continuously changing. 

After all, learning occurs because neurons are forming new synapses. Scientists say that the brain is 

plastic and call this “neuroplasticity.” That doesn’t mean the brain is made of a chemical plastic like a 

credit card, but it refers to the brain’s ability to modify connections in response to experience. When a 

person learns something or has new experiences, some new synapses may form or existing synapses may 

get stronger. Other synapses may disappear.
�

When a person takes drugs repeatedly, the brain changes in response to this experience. If a person 

takes drugs and then stops, he or she will crave the drug. In other words, the individual will have 

a strong desire to take more of the drug. Scientists can actually see evidence of cravings in the brain. 

If someone addicted to cocaine sees pictures of drug paraphernalia, PET scans show that a part of the 

brain that is important for emotional memory (called the amygdala) is activated, and the person reports 

feelings of drug craving. If he or she sees a video with mountains, trees, and animals, the amygdala is 

not stimulated. Thus, just seeing pictures of drugs or things associated with drugs can trigger an 

uncontrollable urge for drugs.
�

After taking drugs for a period of time, a person may need to take a higher dose of the drug to have 

the same experience that he or she did when first taking the drug. This is called tolerance. The brain has 

adapted to having a certain amount of drug present and does not respond the same way it did initially. 

That is why people who abuse and who are addicted to drugs take increasingly higher amounts of an 

abused drug. Tolerance may develop because the body may become more efficient at eliminating the 

chemical from the body, or because the cells of the body and brain become less responsive to the effect 

of the drug.
�

Scientific studies have shown clearly that certain drugs can cause dramatic changes in the brain, but 

not all questions have been answered. Drugs can change the structure of the brain. Perhaps one of the 

most dramatic long-term effects of a drug is to kill neurons. Many people have heard that drinking 

alcohol will kill brain cells. It’s true. If alcohol is abused over a period of time, neurons in the brain can 

die. Some neurons in the brain are more sensitive to alcohol than others. Neurons that make up the 

mammillary bodies (small round structures on the brain’s undersurface) and hippocampus, areas in the 

brain that are important for memory, are more vulnerable to the effects of alcohol than are some other 

neurons in the brain. The neurons in the cerebral cortex, the part of the brain that controls most of our 

mental functions and endows us with consciousness, may also die if a person frequently abuses alcohol in 

high doses.
�

Another drug that can be toxic to neurons is an amphetamine derivative called MDMA, or ecstasy. 

In rats and nonhuman primates, MDMA damages the axon terminals of neurons that release serotonin, 

a neurotransmitter that is involved in regulating appetite, sleep, emotions, and so on. In some parts of 

the brain, the axons of some of these neurons may regenerate (or re-grow) after drug use is stopped, 

but the new growth of the neurons is not normal. Some areas are not reinnervated (nerve fibers do not 

grow back into the area), and some areas have abnormally high regrowth of the neurons. Either way, the 

neurons do not look normal. Studies have not yet been able to determine whether MDMA has this same 

effect on humans.
�
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Cocaine also changes the brain in ways that may last for a long time. PET scans of human brains have 
shown that glucose metabolism is reduced even three months after the last use of cocaine. Remember 
that glucose metabolism is an indicator of how active the brain cells are. If the neurons are using less 
glucose in certain areas, they are not as active. The changes that cocaine causes in the brain last much 
longer than the pleasurable feelings it produces. Other drugs cause similar decreases in brain activity. 
Even two years after the last use of amphetamines, PET images show that the brain of a person who has 
abused drugs is less active than the person’s who never used drugs. 

Scientists, for many reasons, don’t know all of the effects that a drug has. First, the brain is such a 
complicated organ that, despite great scientific advances, understanding all that it does will take many 
more years. Second, individuals may respond differently to drugs due to genetic and other differences 
among people. Third, many people who abuse drugs abuse more than one drug. Many individuals 
who take cocaine, for example, also drink alcohol. The combination of the drugs makes it difficult to 
determine what the effect of one drug alone may be. Another complication is that people addicted to 
drugs may have other health problems in addition to their drug problem. People addicted to heroin, for 
example, spend most of their energy and activity trying to get their next “fix.” Consequently, they do not 
eat well and may have impaired immune systems. Also, drug-addicted people often suffer from mental 
illnesses, such as depression. The changes that occur in the brain because of mental illness make it 
difficult to determine what changes the drugs have caused. 

The brain is an incredibly complex organ. This complexity will keep scientists working for many years 
to understand how the brain works. Someday, scientists will answer questions about what happens in 
the brain to cause addiction, which will then help scientists understand how to prevent addiction. 
On a separate sheet of paper, answer the following questions: 

1. What are some of the ways that drugs cause long-term changes in the brain? 

2. How does the brain adapt to the presence of drugs? 

3. How may the abuse of drugs relate to the plasticity of the brain? 

4. What are some problems that scientists have when they investigate the effects of drugs on the brain? 
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 Ruth’s Story
�

Ruth is 24 years old and has a good job and a boyfriend. Everything seems to be going well in her life. 
But it hasn’t always been that way. When she was 14 years old, her friends began smoking cigarettes and 
drinking alcohol. Because she wanted to be part of the group, she also began smoking and drinking when 
she went to parties with her friends. One night when Ruth was 16, her friends had some marijuana and 
they all tried smoking it. After using marijuana for about a year, she began experimenting with other 
drugs and, by the time she was 18, Ruth was using heroin every day. Her drug habit was costing her $75 
a day. After a while, her boyfriend left her, and the rest of her friends were tired of her asking for money 
to buy drugs. She was fired from her part-time job because she had missed work so many times. She 
was arrested several times for shoplifting items from local department and discount stores. She tried to 
quit using heroin several times, but she had strong cravings for the drug. Each time she began having 
symptoms of withdrawal, Ruth went back to abusing drugs. 

When Ruth was 20, her brother convinced her to go to a drug rehabilitation center. The doctors at the 
center began treating her with methadone, and she participated in group behavioral treatments. She 
followed her treatment exactly as the doctors prescribed and, after six months, Ruth thought she had 
beaten her addiction. She enrolled in college and made new friends. Her friends got her involved in 
sports, and Ruth found that she enjoyed running. She even competed in a 10K run. She continued her 
methadone treatment and saw her therapist every two months. 

When she was 22, Ruth was under a great deal of stress when she took on a new part-time job in addition 
to her school work. She ran into her old high school friends at a party and did some heroin with them. 
She thought she could handle it. Over the next couple of months, however, she quit her methadone 
treatment and began doing heroin more frequently, every couple of days. She was beginning to isolate 
herself from her friends and was having trouble at work. Ruth was scared. She called her doctors, and 
they started her treatments again. With her doctors’ help, Ruth realized that she needed to continue her 
medication and her counseling. 
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 Mike’s Story
�

Mike grew up an active boy who loved participating in sports. When he was 14, he was diagnosed with 
Type I diabetes. Mike learned how to measure his blood glucose levels before meals and give himself 
insulin injections based on his blood glucose level. He also learned how he should change his diet. Mike 
learned what types and amounts of foods he could eat and how he should schedule the time interval 
between meals. But, actually making these changes was very difficult for him. After discussions with the 
family doctor, Mike and his family decided he would spend six weeks at a summer camp for teenagers 
who have diabetes. While at camp, Mike ate the correct diet and learned how other kids cope with their 
diabetes. He even made several friends there. 

After he got home, Mike often e-mailed his friends from camp and they would talk about school, sports, 
and how diabetes changed their lives. Mike’s life was pretty normal for a teenager—school, sports, 
friends. He found that as long as he regulated his blood glucose levels, he could do most of what he 
wanted. When he was 16, he got his driver’s license. On weekends, he would sometimes forget his diet 
and eat hamburgers, french fries, and sodas with his friends. Because he only had a minor problem the 
first time he did this, he continued to ignore his diet when he was with his friends. 

One Saturday night, Mike’s parents had to take him to the emergency room because his blood sugar level 
was over 600. Although this scared him, he recovered. After a few weeks, though, he went back to eating 
whatever he wanted instead of the proper diet, especially if he was with his friends. Mike only checked 
his blood glucose level if he thought he might have a problem. He ended up back in the hospital several 
more times that year. His grades fell from As to Cs because he could not keep up with the work. He had 
trouble concentrating and was tired a lot. He and his parents argued all the time about Mike’s failure to 
eat a healthy diet. 

The last time Mike went into the hospital, the doctor warned him that he was at risk for permanent 
health problems if he didn’t control his blood glucose level: he could have kidney failure or could go 
blind. Mike’s doctor recommended a specialist who could help Mike learn to cope with diabetes and still 
maintain an active social life. Mike’s family also talked to the specialist to learn how they could help him. 
For the past four years, Mike has been able to control his blood sugar levels and has only had two minor 
episodes. 
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 Carol’s Story
�

Carol is the mother of two high school students. Although she is only 42 years old, her doctor has 
told her that she has high blood pressure, or essential hypertension. On one visit to her doctor, her 
blood pressure was 160/105. When her doctor checked her blood pressure again on another day, her 
blood pressure was 150/95. Her doctor prescribed medicine to lower her blood pressure and told her to 
watch her diet and to begin exercising. The doctor also told Carol that she needed to be very careful in 
controlling the amount of salt that she ate in her diet. 

Carol followed the doctor’s plan for about six months. Gradually she started skipping her exercise 
sessions and gave up making healthy eating choices. Carol had a difficult time skipping the potato 
chips and peanuts that she liked to eat for an afternoon snack. Often she forgot to take her medication. 
At her next appointment, Carol and her doctor discussed the problems she was having, and the doctor 
informed her that her blood pressure had actually gone up. The doctor talked to her about getting advice 
from a nutritionist, working with a personal trainer to help her establish an exercise plan, and seeing a 
psychologist who could help her make the needed changes. Carol decided that she didn’t need help from 
those people and tried again to diet and exercise on her own. But, with her long hours at work and her 
family to take care of, she found it difficult. Because she was missing work more often, Carol’s boss gave 
a promotion to someone else instead of her. Carol’s kids complained that she didn’t come to their football 
games and band concerts anymore. 

One night, Carol complained that she was having another headache and her vision was blurry. Her 
kids commented that she was slurring her words when she spoke. Her husband immediately called an 
ambulance to take her to the emergency room. Carol received medical help in time, but the doctors told 
her that she had a mild stroke. 
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HEROIN ADDICTION
�

The following information is drawn from the NIDA Research Report Series, Heroin: Abuse and Addiction 
(http://www.drugabuse.gov/ResearchReports/Heroin/Heroin.html). 

What is heroin? 
Heroin is a member of the opioid family of drugs and is derived from morphine. In the brain, heroin is 
changed back into morphine. Because heroin enters the blood and reaches the brain more quickly than 
morphine, people who abuse or are addicted to heroin often abuse heroin instead of morphine. Heroin is 
a white powder that is most often dissolved in saline and injected into the bloodstream, but it can also be 
snorted (sniffed) or smoked. 

What does heroin do in the body? 
After taking heroin, the person who abuses drugs experiences a “rush,” the intensity of which depends 
on the amount taken and how it was taken. The rush is accompanied by a warm flushing of the skin, 
dry mouth, and a heavy feeling in the extremities, which can be accompanied by nausea, vomiting, 
and severe itching. Heroin blocks pain messages transmitted from the body. After the initial effects, the 
person will be drowsy for several hours. Mental function is clouded by heroin’s effect on the nervous 
system. Cardiac functions slow; breathing is also severely slowed, sometimes to the point of death. 
Overdose is a particular risk because the amount and purity of the drug cannot be accurately known. 

Treatment for heroin abuse and addiction 
The first step in treatment is detoxification to rid the body of the drug. During detoxification, patients 
can be managed with medications until their bodies adjust to a drug-free state. This stage is short-term 
and needs to lead to a long-term treatment plan. 

Methadone is a synthetic opioid that blocks the effects of heroin and eliminates withdrawal symptoms. 
Methadone binds to the same opiate receptor that morphine does (remember that heroin breaks down 
into morphine in the brain). Methadone, however, binds to the receptor more tightly than heroin. People 
usually take methadone orally one time each day to suppress cravings and withdrawal symptoms for 24 
to 36 hours (four to six times longer than heroin). Methadone is not intoxicating or sedating and does 
not produce the feelings of euphoria that heroin does, unless taken in very high doses. Some people take 
methadone continuously for many years without problems. Methadone maintenance treatment is provided 
in specialized opioid treatment programs that patients must attend regularly (daily) in order to get their 
required dosage. These clinics often provide comprehensive social and other rehabilitation services. 

Buprenorphine is a more recent alternative for the treatment of opiate addiction that offers several 
advantages over methadone, including the ability of qualified physicians to prescribe it in an office 
setting. Buprenorphine is a long-acting partial agonist that also acts on the opiate-receptor targets of 
heroin and morphine, but it does not produce the same intense high or dangerous side effects. These 
properties also make it a good potential treatment for addiction to opiate analgesics. 

Buprenorphine comes in two formulations, one of which includes a small amount of naloxone, an opioid 
antagonist. This limits abuse by causing severe withdrawal symptoms in those who inject buprenorphine 
to get high but no adverse effects when taken orally as prescribed. This exemplifies the feasibility of 
developing strategies that minimize the risk of abuse of opiate medications. 
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Although these medications represent major breakthroughs in the treatment of addiction, it is still 
believed that the most effective approaches combine medications with behavioral therapies and other 
services as needed by patients who have the complex, multifaceted problems that often accompany 
addiction. 

Long-term consequences of uncontrolled or poorly controlled heroin abuse: If heroin abuse is untreated, 
it can lead to the following health problems: 

• addiction 
• scarred and/or collapsed veins 
• bacterial infections of the blood vessels and heart valves 
• abscesses and other soft-tissue infections 
• liver disease 
• kidney disease 
• lung diseases such as pneumonia and tuberculosis 

In addition, the additives in street heroin often include substances that clog blood vessels that lead to the 
lungs, liver, kidneys, or brain. Contaminated injection equipment can lead to blood-borne viral infections 
including hepatitis B, hepatitis C, and HIV, which can then be passed on to other individuals through 
shared needles or sexual activity. 

DIABETES TYPE I 

The following information is drawn from the American Diabetes Association Web site (http://www.diabetes.org). 

What is diabetes? 
Type I diabetes is a disease that affects the way the body uses food. In a person with Type I diabetes, the 
body destroys the cells in the pancreas that produce insulin. Insulin is a hormone that regulates the level 
of sugar in the blood. Type I diabetes is also called immune-mediated diabetes, and was formerly known 
as insulin-dependent diabetes. 

In Type II diabetes, once known as non-insulin-dependent diabetes, the pancreas does not make enough 
insulin or the body cannot use it properly. We will not discuss Type II diabetes any further. 

Cause 
Scientists do not know what causes Type I diabetes, but there appears to be a genetic component to the 
cause. Other factors also are likely to increase the risk for getting diabetes. Diabetes is not contagious. 

Symptoms and diagnosis 

• high levels of sugar in the blood 
• high levels of sugar in the urine 
• frequent urination (and/or bed-wetting in children) 
• extreme hunger 
• extreme thirst 
• extreme weight loss 
• weakness and tiredness 
• feeling edgy and having mood changes 
• feeling sick to the stomach and vomiting 
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Treatment 
Treatment for Type I diabetes involves keeping the level of sugar in the blood as close to normal 
(80–120 mg/dL) as possible. Treatment usually includes 

• Insulin injections to lower blood sugar. The number of injections required depends on the 
individual and the type of insulin treatment used. 

• A meal plan to control changes in blood sugar levels. Food raises blood-sugar levels. A dietician 
can help develop a plan that lets the diabetic person eat the food he or she enjoys. 

• Exercise to lower the blood sugar. 
• Blood and urine testing to determine if the blood-sugar level is low, normal, or high. The results 

enable a diabetic person to modify his or her food intake, exercise, or insulin injections. 

Long-term consequences of uncontrolled or poorly controlled diabetes 

• blindness 
• kidney disease 
• nerve damage leading to abnormal sensations, including pain in the hands, feet, and legs 
• vascular (blood vessel) disease leading to heart disease and strokes 

Long-term outlook for diabetes if treated and controlled 
People with Type I diabetes can live happy, healthy lives if they follow their treatment plans. 

HYPERTENSION 

The following is drawn from materials from the American Heart Association (http://www.americanheart.org) 
and the National Heart, Lung, and Blood Institute (http://www.nhlbi.nih.gov/health/public/heart/index.htm). 

What is hypertension? 
Hypertension, or high blood pressure, is defined in an adult as a blood pressure greater than or 
equal to 140 mm Hg systolic pressure or greater than or equal to 90 mm Hg diastolic pressure. 
Hypertension does not refer to being tense, nervous, or hyperactive. Optimal blood pressure for an 
adult is 120 mm Hg systolic and 80 mm Hg diastolic. Blood pressures are normally written as systolic/ 
diastolic, such as 120/80. 

Cause 
In most cases, the cause of high blood pressure is unknown. This type of high blood pressure is called 
essential hypertension. 

In the remaining cases (5% to 10% of cases), high blood pressure, called secondary hypertension, is a 
result of another health problem such as a kidney abnormality, tumor of the adrenal gland, or congenital 
defect of the aorta. Blood pressure usually returns to normal when the underlying cause is corrected. 
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Symptoms and diagnosis: 
Diagnosis of high blood pressure is based on the average of two or more readings taken at each of two or 
more visits after an initial screening. 

Hypertension usually has no symptoms. Many people have high blood pressure and don’t know it. If 
hypertension is severe, symptoms may include 

• tiredness 
• confusion 
• headaches 
• anxiety 
• excessive perspiration 
• pale skin 
• muscle tremors 
• chest pain 

Treatment 
The prescribed treatment depends on the severity of hypertension, but may involve the following 
components: 

• taking medication 
• modifying diet to reduce sodium intake 
• increasing exercise 
• maintaining proper weight 
• limiting alcohol intake 

Long-term consequences of uncontrolled hypertension 
High blood pressure directly increases the risk of coronary heart disease (which leads to heart attack) and 
stroke, especially along with other risk factors. Uncontrolled hypertension can also lead to renal failure. 

Long-term outlook for hypertension if treated and controlled 
Hypertension is controllable with treatment, which may require periodic adjustment. 
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Evaluating the Cases
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Name(s)______________________________________________________________ Date ______________ 

As a team, decide which member of the group will watch or read each case study. When you finish 
with your case, answer questions 1 to 6. Then, discuss and answer questions 7 to 11 with your group 
members. If you wish, watch or read the case studies again to help with your answers. 

Case Study: ________________________ 

1.	� What disease does the individual have? Is it chronic or acute? 

2.	� How did the disease change the individual’s life? 

3.	� What is the recommended treatment? 

4.	� What did the individual do to improve his or her recovery? 

5.	� What did the individual do that impaired his or her recovery? 

6.	� Are there other things the individual could do to help with the disease? 

Comparing the Cases 

7.	� Which individuals were successful in their treatment? Which individuals were not? 

8.	� Who was cured of their disease? What is the difference between treatment and cure? 

9.	� How are the treatments for the different diseases similar? 

10.	�How are the treatments different? 

11.	�Can you identify similarities and differences in the actions or strategies that individuals took to help 
them deal with their disease? 
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