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Foreword
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A pupil’s experiences between the ages of 11 and 16 probably shape his
ultimate view of science”and of the natural. world. During these years
most youngsters become more adept at thinking conceptually. Since
concepts are at the heart of science, this 1s the age at which most stu-
dents first gain the ability to study science in a really organized way.
Here” too, the commitment for or against science as an interest or a
ation is often made. -
Paradoxically, the students at this critical age have been the ones
least affected by the recent effort to produce new science instructional
materials. Despite a number of commendable efforts to improve the
situation, the middle years stand today as a comparatively weak link in
science education between the rapidly changing elementary curriculum
and the recently revitalized high school science courses. This volume
and its accompanying matenals represent one attempt to provide a
sound approach to instruction for this relatively uncharted level.

At the outset the organizers of the ISCS Project decided that it
would be shortsighted and unwise to try to fill the gap in middle
school science education by simply writing another textbook. We chose
instead to challenge some of the most firmly established concepts
about how to'teach and just what science material can and should be
~ taught to adolescents. The 1SCS staff have tended to mistrust what
authorities believe about schools, teachers, children, and teaching untl
we have had the chance to test these assumptions in actual classrooms
with real children. As conflicts have arisen, our policy has been fo rely
more upon what we saw happening in the schools than upon what
authorities said could or would happen. It is largely because of this
policy that the ISCS-materials represent a substantial departure from
the norm. -

The primary difference between the ISCS program and more con-
“ventional approaches is the fact that it allows each student to travel

-
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at his own pace, and 1t permits the scope and scquence of anstruction

to vary with his interests, abilitics, and background. The 1SCS writers

have systematically tried to give the student more of a role in deciding

what he should study next and how soon he should study it. When the

materals arc used as Wtended, thc IXCS teacher serves more as a

“task caser” than a *‘task master.” It 1s his job to help the student

answer the questions that arise from his own study rather than to try
to-anticipate and package what the student needs to know.

. There fis nothing radically new in the 1SCS approach to instruction.

Outstanding teachers from Socrates to Mark Hopkins have stressed the

need to personalize education. 1SCS has tried to do sofnething more

than pay lip service to this goal. 1SCS’ major contribution has been to

design a system whereby an average teacher, operating under hormal

constraints, in an ordinary classroom with ordinary children, can in-

The development of the ISCS materidl has been a group cﬂort from
y the outset. It began in 1962, when outstanding educators met to decide
what might be done to improve middle-grade science teaching. The
recommendations of these conferences were converted into a tentative
plan for a set of instructional materials by a small group of Florida
State University faculty members. Small-scale writing sessions con-
ducted on the Florida State campus during 1964 and 1965 resulted in
pilot curriculum materials that were tested in selected. Florida schools
during the 1965-66 school year. All this preliminary work was sup-
ported by funds generously provided by The Florida State University.
In June of 1966, financial support was provided by the United States
Office of Education, and the preliminary effort was’ formalized’ into
the ISCS Project. Later, the National Science Foundation made sev-
eral additional grants in support of the ISCS effort.
" The first draft of these materials was produced in 1968, during a
summer writing conference. The conferces were scientists, science
educators, and jynior high school teachers drawn from all over the
United States. The original materials have been revised three times
prior to their publication in this volume. More than 150 writers have
contributed to the materials, and more than 180,000 childréen, in 46
states, have been involved in their field testing, ~
" We sincerely hope that the teachers and students who will use this
material will find that the great amount of tlmé, money, and effort
that has gong into its development has been worthwlile. -

‘Tallahassee, ﬂoﬁda _ The Directors _
February 1972 ~ INTERMEDIATE SCIENCE CURRICULUM STUDY
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Notes to the Student

-t
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The word science means a lot of thmgs. All of the meanings are right,”,
but none are complete. Sczence is many things and is hard to de-
scribe in a few 'words.

We wrote this book to help you understand what science is and what

scientists do. We have chosen to show you these thmgs ‘instead of
describing them with words. The book describes a scries of things for
you to do and think about. We hope that what you do will help you
learn a good deal about nature and that you will get a'feel forthow
scientists tackle problerhs,

How Is this book different from other textbooks?

This book is probably not like your other textbooks. To make any
sense out of it, you must work with objects and substances. You should
do the things described, think about them, and then answer any ques-
tions asked. Be sure you answer each question as you come to it.
The questions in the book are very 1mportant. They are asked for
three reasons:
1. To help you to think through what you see and do.
. 2. To let you know whether or not you understand what you’ve done.
- 3. To give you a record of what you have donc so that you can
use it for review. “

How wlll your class be organized?

"Your science-class will probably be qune different from your other
classes. This book will let you start work with less help than usual
from your teacher. You should begin each day’s work where you.left

" off the day before. Any equipment and supphcs nee ed will bc wait-

mg for you. — 1 1
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Your tgacher will not read to you or tell yvou the things that you are
to learn. Instead: he will help you and your classmates mdvidually.
Try to work ahead on your own. If you have trouble, first try to
solve the problem for yourselt: Don't ask your teacher for help unul
yow really heed it. Do not expect him to give you the answers to the
questions in t‘gc'honk, Youp teacher will uv to help you find whete
and how you went wrong, but he will not do your work tor you.
After a few days, some of your classmates will be ahead of you and

-others will not be as far along. This 1s the way the course is supposed

to work. Remember, though, that there will be no prizes for fimshing
first. Work at whatever speed 1s best for you. But be sure you under-
stand what you have done before mouving on.

Excursions are mentioned at several places” These special activities

<are found.at the back of the book. You may stop and do any excursion

that looks interesting or any that you feel will help you. (Some ex-
cursions will help you do some of the activities n this book.) Some-
umes, your teacher may ask you to do an excursion.

 What am | expected to learn? f 4

During the year, you will work very much as a scientist does. You
should learn a lot of worthwhile information. More important. we
hope that you will learn how to ask and answer questions about
natiire. Keep in mind that learning how to find answers to questions is
Jjust as valuable as learning the ganswers themselves.

~ Keep the big picture in mind, too. Each chapter builds on ideas
already dealt with. These ideas add up to some of the simple but
powerful concepts that are so important 18 science. If you are given a
Student Record Book, do all your writing in it. Do not write in this

book. Use your Record Book for making graphs, tables, and diagrams,

t00.

From time to time you may notice that your classmates have not
always given the same answers that you did. This is no cause for
worry. There are many right answers to some of the questions. And
in some cases you may not be able to answer the questions. As a
matter of fact, no one knows the answers to some of them. This may
seem disappointing to you at first, but you will soon realize that there
is much that science does not know. In this course, you will learn
some of the things we don’t know as well as what is known. Good luck!
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Take It Off - '

“How’d you like to lose ten pounds of fat? Get nd of your
head!”

Everyoné has heard this joke. But to many overweight
people, being fat is not funny. One of the biggest persons
who ever lived, Robert Hughes of Hlinows, weighed 1,069
pounds just before his death in 1958. That's about 900 pounds

too much. Few people have that much of-a weight problem. °

Still, millions of people are seriously overweight.

Why do some people get fat when they eat certain kinds
of food and not get fat when they eat other foods? How much
food can you cat and stay healthy? Why do people on diets
+ count Calories? These are some of the questions that you
will tackle either in this chapter or in its excursions.

The “guinea pig” for your experiments on food and body
weight will be yourself. You will study your own eating habuts
in relation to some of the things that scu:mm.s have learned
about the body and its needs. .- 1 4

[T
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EXCURSION 2

EXCURSION 3

From tme to tme i thas umit, vou will be asked to do
Problem Breaks. 1hese are problems tor you to solve, without
much help from your book or your teacher. The problems
will usually help you to understand what you are studying
in the chapter. But that’s not their major purpose. They are
designed to give you practice i problem solving, and in
setting up your own expenments. You should try every Prob-
lem Break—even the tough ones. And 1in most cases, you
should have your teacher approve your plan before trying
it. The first Problem Break in this unit is coming up next.

~

PROBLEM BREAK 1-1

To study your ecating habits, you need to know what they
are. To got this information, you will keep a daily record
of everything you eat’during the next five days. While your
list grows, you will study the way your body workx Then
at the end of five days, you will use your list and your new
knowledge to decide how healthy your cating habits are.

First, make a chart like the one shown in Table 1-1. To
let you carry the chart with you, put it in a small notebook
or on scparate sheets of paper. Be sure to leave lots of space!
You will probably be surprised at how many thmgs you cat
in a day.

On the chart, keep track of everything you eat or drink
(except water) for the next five days. Table 2 in Excursion

1-2 will help ypu decide how many Calories each kind of
food has. And if you need help in defining Caloncs then -
Excursion 1-1 is just for you. If you ecat things ‘not on the
list in Excursion 1-2, check.other Calorie tables or ask your
teacher to help you with the “Calories” column. -

Table 1-1

E(« T AT T, m«vaWf’;vwwmr}vw: SEYPR TI MUY LI TIRME 7 NWFH
SAMPLE FIVE-DAY FOOD CHART E

Amount Eaten
Food (cups, glasses, ounces, etc.)

\
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-
Remember to hist cvery bir of food vou cat or drink.
Sccond, prepare a separate chart ol your activities tor these

five days. Ncatly evervthing you do can be considered one

of the following five activities. . .

l. Slcc[‘)\mg

2. Awake, but not active (Reading, watching television,,

studyingy riding on a bus, sitting 1 class, eatng)

Light acuvity (Wiilking, slow bievehng) )

4. Modcrate actvity, (Playing l’il_lg—l’nng, sweeping the
floor, mowing the lawn)

5.-Strenuous activity (Swimming, doing exercises in gym,

basketball, tt‘nis. runnmg‘)

hat

After You have studied the hst-above, esumate the amount
of ime}in hours (not minutes) you spend cach day in cach
type of activity. Make your estimate to the nearest quarter
hour (15 mthutes = 0.25 hour; 3@ minutes = 0.5 hour). Look
at Excurslon 1-3; it will help you make the estimates. After
you have tigured out, pretty well, how many hours you devote
to each activity, fill in Table I-21n your Record Book. (Be
sure you end up with only a 24hour day!)

AN i
Time Spent
\ Type on THhis Acuvity §
Day 1 of Acuvity N (n hours)
J
Sleeping
Not acuve

Light acuvity

Moderate activity

Strenuous activity

_ Time Spent .
Type on This Activity ®
Day 2 of Activity (in hours) ..

Sleeping

- Not active

Light activity

Moderate activity

Strenuous activity

CEXCURSION

Table 1-2

CHAPTER 1. 3

4
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‘ ‘ : Time Spent . ’ . ]
| . | .o Type on This Activity - ¢
: _ |  Day4 of Activity (in hours) ' '
b Slecping ' “4 . | .
' ' . . — ° '
! . Not active _ { ,
\ o Lighs activity b )
. . Moderate activity o
3 » R )
' . ) o Strenuous- activity . i
s . A 8y , ) \
n k h - R Al ‘1 .
: ' . Time Spent 3
. . - : o Type . " on This Activity | l .
. o - of Activity (in hours) . . . .
)Y Slecping ‘ 3 ’
~ - Not active ) _i
v Light acuvity 4 i T
) Moderate activity R
= 3
Strenuous activity .
" TN .Al‘ i h o e P e 1A AR L n‘ltﬂiﬂla" L% . O
‘. . L]
' ~ Note Abont all that most people know about Calories is that '
_ . people who are dieting count them. A little later in the chapter, 4
\ : - ' - you’ll learn exactly what Calories are and how they are meas- l
- ' ured. |
: w0 . ~ While you make your food chart and your activity chart, i
' you should go on to study the next few pages. In five.days T
4 CHAPTER 1 you'll be ready to work with the two charts.
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. Screntists have developed a very usetul model that can help
: you study the relationship between bodv werght and tood
intake. To sce how the model works, vou will tirst study a
‘ thermostat. Although vou and a thermostat look gquite difter-
ent, you both work very much alike.
You can construct a thermostat quite casily. To do so. you .
/% will need the following equipment. ' \,\
I 6-volt dry cell or other current source
I binretal stiip, about 10.5 cm long . Y \ v
| piece #24 nichrome wire, 60 cm long, |
4 bolts, abouy 4 ¢cm long. with wing nuts
N t b
" ¢ 1 pegboard st:*nd
- 4 test lecads ’ ‘ /
. ~ 1 6—vojt bulb and socket :
1 angle bracket ' . a
' ACTIVITY 1-1. Wrap the nichrome wire tightly around a pencil | ‘ :
or other small round object to fopm a coil. Slip the coil oft
. carefully. ‘
' . - \ ./ Nichrome wire —
' ) - : .
I SSEeBUEEIEEEENEEERD D .
\
4 : . ..
n ACTIVITY 1-2. Fasten the angle bracket to the center of the ¢ 5 <
. pegboard as shown. '
_ * Wing nut
;o LN ee® : * L.
L LI o ee - &
e XX
. . .
[ ]
L 4
. e ©8 00
® 0060 009 o0
o0 o0
LN N L
, \
b 5
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ACTIVITY 1-3. Attach the bimetal strip to the angle bracket

. - with boit #£1 as shown. Be sure that the silver side of the strip
~ is\up. OO0 00O
| Y ' (OO : .
& "0 0O ,
Bolt 1 t :
™ - 0O Siiver side up
) ~ A oo / N
A —7 1

0O00O00O
ACTIVITY 1-4. Clamp the last two bolts (Wbits #2 and #3) -
to the pegboard as shown.

*

ot3 . ' »
{Close or
-8 just touching) _ .o ¢
ACTJVITY 1-5. Attach the nichrome wire coll to the bolts as S
' Bolt1 - » ¢ shown. Be sure that the bimetal strip touches the.nichrome ‘

wire at bolt #3 but not at bolt #2, nor between the bolts.

[

: /= (Touching) .

()
ACT{VITY 1-6. Connect the bulb to bolts #2 and 3 with test s
Bolt 2 leads as shown. r .

. oo - s
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"L Bolt s
(

/

2
N T gy v

i‘ Bolt 2
|

*
® & &6 9 & o o

.+ 6 s
‘

(..—.._

To current supply

ACTIVITY 1-7. Connect bolts #1 and 2 to the 6-volt ‘cell as
shown. If the buib dbes not light and the nichrome wire does . .

not get warm, check all connections.
A}

When you have the bulb lit and the nichrome wire hot,
watch the bimetal strip carefully. )

[11-1. What happened to tht bimetal strip?

[11-2. What happened to the light bulb? Continue to observe
the, strip and the bulb. -~ ° " <

[11-3. Describe what happened next to the strip and the
- bulb. :
0% > v ) .
Today the temperature of many buildings is controlled by _
thermostats. Perhaps thert is a.thermostat on the wall in your ' .
classroom that can be skt at any desired temperature. A '
thermostat turns a furnace or an air conditioner on and off. S .
This keeps a room’s temperature aimost constant no matter '
what the weather outside is like. -
* » 3
(J1-4. What part of your thermostat system acts like the
“furnace in a room thermostat system?

» [11-8. Which part of your thermostat system indicates that ‘
't}lc “furnace” is on? ¢ 3 CHAPTER 1 . 7
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[11-8. How does the thermostit in your system tutn ofl the
“furnace” in your system?

[(311-7. How does the thermastat in your system turn on the
“furnace” in your system?

[7J1-8. What tells the thermostat in your system when to turn
the “furnace” off and on?

Room Thermostat Thermostat N
Temperature Set Point Switch Furnace Resuit

L4

Circuit Furnace Heat is lost from the room.

7 ]
0°F Open Oft Temperature go? down.

o

] ’
A

N .

65" F Closed On Room temparature goes up.

75°F “Circult 1 . Furnace Furnace shuts off.
Open ott ! Heat is lost from the room. / i

\ Temperature goes down again.

* ®

s

Figure 1-1 - Take a look at Figure 1-1. It shows how the thermostat

in a building works. The figure applies to your thermestat, . :

~ . too. Notice that a thermostat is really just an electrical switch. .
. . When the temperature falls below a certain point, the switch '
' ' " closes and turns the furnace on. When the temperature rises
to a certain point, the switch opens again. This turns the
- furnace off.

. A record of the furnace being turned on and off by the
: _ ‘thermostat is shown in.Figure 1-2. The room temperature -

APTER 1 - . - varies, but it stays quite close to the desired st point. '

1 4 . N
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Circult Furnace 9 Furnace gives out heat. .
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{ Perhaps your classroom has-a wall thermostat. If so, answer Figure 1-2
l ' the next two questions. If it does not, skip over the questions

and begin the next section.

© [J1-9. At what tempérﬁture. 1s your classroom’s thermostat
. - usually set? ‘ v

CoL (J1-10. By how many degrees does the temperature of your
classroom go above or below the thermostat set point? (You
must find some way to measure room tempeggjure to answer

~ . this question.5 . : _ .

Lo // Situations like the one involving the thermostat are often FEEDBACK SYSTEMS
+ - called fegdback systems. If you have studied ISCS materials : .
T before, you know that & system is several objects (compo-

. _ nents) that influence each other. A feedback system is a system ' .

e * in which the components influence each other in a fairly

P definite way. Let’s see what that way is.

. Figure 1-3 shows-one way to diagram a feedback system

°

that includes a thermostat. Study the figure carefully because. .
; Figure 1-3 .

t . later you'll need to, make drawings like it.
" Temperature Thermostat Thermostat .
rises above senses the sends measage to " Furnace
set point. increase. turn furnace off turns. off.
/\ (open switch), i
P ) {I/ -
4 i ~ v
' Fumace Thermostat Thermostat . ~
A u sends message . senses the Temperature .
. -ims on. to turn furnace on decrease. drops below )
(close switch). - set point. : 9




’ Stimulus
Change

Response

Change |

t . (Too much heat)

1]
»

(Too little heat)

{Heat turned oft)

(Heat turned on)

.

r

[ 11-11. In what form 1s the nressagt that the thermostat sends

to the furnace?

Notice that a rise 1n room témperature causes a fall in the

input of heat to 1t from the

furnace. On the other hand, a

Jall in room temperature causes a rise in heat mput. The

change 1n room temperature

i1s the stimulus that causes the

furnace to respond with more or less heat.

In the thermostat system,

the sumulus change and the

response change are opposite. When one goes up, the other
goes down. This" type of situation is shown in Figure 1-4.
It 1s called a negative feedback system because the stimulus
change is opposite to the response change.

You can think of negativ
When something changes, so

eedback as a steadying process.
hing else happens that then

tends to -bring things back to where they were. Figure 1-5

Figure 1-4 shows the general way that™hegative, or steadying, feedback
Figure 1-§ WOr ks.
) Input of The regulator
ysomething A regulator sends a message The controller
goes up. senses the rise to a controller slows the input.
¢ /\ v to slow the Input
] L ﬁ ]
— The controller The regulator . B
increases tells the The regulator _The input
. the input. _controller to senses the fall. goes down.
inErease the input.

.

Negative feedback In the body

A lot of things that go on in your body work on the nega-
tive feedback principle. The pupil of your eye is a good

example. To see why, you will need a partner.

ACTIVITY 1-8. Look at the size of the puplis of your partner’s
eyes. Then notice what happens to the puplis’ size when more

-

or Io_u light falis on them.

{11-12. Describe the reaction of your partner’s puplls as the

light falling on them increases or decreases.
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As you know, the pupils of your cyes are actually apenings

( through which light passes. ‘When the openmg s large, lots

of light passes in. When it is small, less hght s passed. Using

this information and your observations, let’s try to diagram

the system of which the pupil is part. We'll use the form
shown in Figure 1-5. Our results arc in Figure 1-6.

Figure 1-6
Input of light 7 The “‘light slat"j | i
into the eye Some "light stat™ sands a message The pupil
goes up. senses the rise. 1o the pupli closes down.
/\ r to close down.
J L - J L
The:"light stat" J \f
sends a message The “light stat” input of light
The pupl! opene;. to the pupil senses the fall. into the
. ta open up. oyo falls.
¢ .
A
[11-13. What’s your guess as to how the message from the
“light stat” gets to the pupil?
In this unit, you will study the way that many things can
affect your body. Each time, you will discover that part of
your body acts like a feedback system. When the feedback
system is working well, it keeps you in good health. In other
words, when things happen to you, it restores you to the way
you were before. That’s why it’s a negative teedback system.
Negative {sedback and eating
For many people, a negative feedback system tends to keep
their body weight about the same. Their appetite seems 10
be controlled by how much food their body needs. Food
intake goes up when the body needs more food. When the
body neceds are smaLl. intake goes down. (See Figure‘1-7.) g gure 1-7.
Input of food Some *Appetite stat” Appetite
goes up. “appetite stat” ends a message is reduced.
) senses the rise. to the brain
/} ' |_to reduce appetite.
J , J L
“Appetite stat” V
Appetite Is sends a message “Appaetite stat” Input of food
increased. to the brain senses the fail. goes down.
to increase appetite.
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[71-14. What makes the situation diagrammed in Figure 1-7
a negative feedback system? (Hint: What is negauve feed-
back?)

Not everyone is lucky enough to have his intake of food
under the kind of control shown in Figure 1-7. Some people
seem to eat morc food than their body needs. This is what
feads people to become overweight. Next you will try to
discover why and how this happens.

To understand what comes next, you must know what
calories (with a small ¢) and Calories (with a capital C) are
and how they are measured. Use the following checkup to
find out if you need help with this.

-

CHECKUP -
In your Record Book, finish each of the following statements.
1. A calorie is a unit used to measure .
2. A Calorie is equal to . calories.
3. One calorie will raise the temperature of one gram
(1 ml) of water at room temperature N °C.
4. It would take - calories to raise the tem-

perature of ten grams of water from 10°C to 20°C.

Check your answers gn the first page of Excursion 1-1.

{1J1-15. How many calories would it take to raise your body
. temperature 1°C? How many Calories would it take? =~

Perhaps you had trouble answering the last question. If
so, some more information may help. Here are two common
formulas used to calculate the amount of heat nceded to
change the temperature of water. '

calories = mass (grams) X 'changc in temperature (°C)
h)
mass (grams) X change in temperature (°C)

- Calories -
1,000

Notice that to usc the formulas, you must know the mass
of the object being studied. This means that to answer ques-
tion -1-15, you must know your mass in grams. You can
calculate this by multiplying your weight in pounds by 454

(grams).
| [‘_'11-18. About what is your m}{ in grams?

.95 ¢

L]




Remember that water 1s used to operatonally define the
calorie. The amount of heat that ses the temperature of
. agram of water 1"C may raise the temperature of something
else more or less. But since you are made mostly of water,
you can assume that it takes the same amount of heat to
raise your temperature as it would t raise the temperature
of the same amount of Wfter.
If you didn’t answer question 1-13 the first ime, Uy st again
now. ] .
Table 1-3 shows about how many Calories the average
tccn-agcr needs each day.

_ Table 1-3
?,_..,,.,,,\. - . e e R I .a - - P I L R - »- .-.. . --.:1!1
) o AVERAGE DAILY CALORIE NEEDS
g Age Range Girls” Needs Boys® Necds
(in years) (in Calornes) (in Calories)
13 ls " 2,600 3,100 . | ]
‘ 6wly © 2,400 - 3,600

el 57

» '.I -
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[(J1-17. According to Table 1-3, about how many Calories
. do you need per day? "

[J1-18. As boys get older, do they need more, or fewer,
Calories per day?

[J1-19. As girls get older, do they need more, or fewer, | _ L
Calories per day? .

Table 1-3 shows that the older girls get, the fewer Calories
they need, but that older boys need more Calories than
younger ones need. Agtually, most men and women need
fewer Calories as they get older. But those who are active
in sports or who do hard work may continue to need a lot
of Calories for a long time.

Let’s assume that the food you eat daily produc(,cs about . *
2,800 Calories of heat. What effect would this much heat '
have on your body tempemturc" An obvious start on the
question is to find out what your temperature is now. Activi- 8
ties 1-9 and l lO show you how. . : CHAPTER 1 13
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Alcohol

Thermometer

3
L3
<

ACTIVITY 1-9. Place a clinical thermometer in a Jar of alcohol
to sterilize iIt. Then shake it hard a tew times until the mercury
is pushed to the bottom of the thermometer tube.

ACTIWTY 1-10. Put the thermometer under yourtongue. Leave
it there for three or four minutes. Then read the temperature.

PP ~ .,‘: PR
NN L ¥R i
.‘”“ i \\.1:- La} '-}.‘\‘

[J1-20. What is your body temperature?

[J1-21. Predict how much your body temperature would go
up if one day’s supply of food (2,800 Calories) were all

changed into heat energy and kept in the body.

If 'you had trouble answering the last question, this infor-
mation should help:

2,800 Calories x 1,000
Your mass in grams

‘ Change in body temperature =

If your body kept all this heat inside, you would sﬁ'rely
be as crispy as a toasted marshmallow! Obviously, your body
temperatyre never gets that high. What happens to all the
heat energy from the food you cat? There are at least three

“answers to that question. Let’s look at these one at a time.

14

Kesping body temperature constant

A rock outdoors in cold weather soon becomes about the

el

same temperature as the air. The same rock bathed in sun-

light on a summer day may get almost too hot to touch. This

{
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1S quit(‘ different from what happens i vour lm(\v When )

you go out m very hotor very cold wcather, your temperature You T ' M

stays about the same. H N
It takes lots of energy just to keep your body temperature WARMER T A

about the same because your body s usually warmer than THE ROOM

its surroundings. TEMPERATURE'

((11-22. How much warmer than room temperature is yout
body temperature right now?

The energy nceded to keep your body temperature con-
stant comes trom the food you cat. How much encrgy you
need depends mostly upon how well your body breaks down
your food and how cold your surroundings arc.

[711-23. 'Would it take more, or less, energy to keep your body
temperature normal on a cold day than on a hot day?

The temperature of your body is controlled by a negauve
feedback system. The systermn works very much like the ther-
' mostat that keeps a room’s temperature constant.

' [711-24. Fillin the boxes in' Figure 1-8 in your Record Book {
" . to show Hdw your body’s temperature control system works.

In completing the diagram, you can assume that your body
has a “thermostat” and a “*heat suppher.”

$
4N \ (
m J\[/ ,‘
haasd ‘ ¢
' N ’
]
{ Figure 1-8
' Note Actually, your body does have a system that acts like \ \
| a thermostat and a system that supplies heat ehergy. Bul these '
: systems are much more complex than the ones in the furnace
! situation you studied earlier. CHAPTER 1 §
! - '
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PROBLEM BREAK 1-2

What is the set poimnt of your body's temperature control
system? The “normal”™ human temperature 1s often listed as
98.6°F (37°C). But most people’s temperature is a little
higher or a little lower than this. 37°C 1s only the average
for a lot of pcople of all ages.

If you have a clinical thermometer at home, you can find
out what your temperature sct point is. You can also find
out whether your body temperature stays constant or whether
it varies around the set point. Always follow the directions
in Activities 1-9 and 1-10 when you measure your tempera-
ture.

Check your temperature every day for a week while you
are in class. At home, take your temperature often at regular
intervals. When you have temperatures for at least four days,.
graph the data on the grid in Figure 1-9 in your Record Book.
To help yok in yoygplotting, we have marked six-hour inter-
vals for eadh day pn the time scale.

.y

- . \

A

38

37

36|

Body Temperature (°C)

35

- 34

g 0 6 1218 24 6 12 18 24 6 12 18 24 6 12 18 24
jp——— 18t Day —d¢— 2nd Day —j¢—— 3rd Day ——s— 4th Day —
[J1-25. Based upon your graph, what is your, set point for

body temperature? o

_ When at least ten of your classmates have taken their body
temperatures, find the average of these. (If you can’t’get ten
measurements now, come back to this a little later.) ‘

-

[11-28. How closely does the average of your classmates’ -

temperatures compare to th?“y)rmal” temperature of 37°C?
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Quite a bit of the energy from your food is used just to
keep your body temperature constant. But we sad carher
that food energy was used for at least three purposes. What
are the other wo? Lets icc.

Using food energy for doing work

You use a lot of the encrgy from your food to do work.
Everything you do involves work —walking, raising your
arms, moving your eyes, even just reading this page. In fact,
you do quite a bit of work while you rest or sleep. Your
heart beats, your blood circulates, and you breathe even
though you aren’t aware of these things. Being alive means
doing certain kinds of work, so 1t takes energy to stay ahive.

The amount of food energy that you need for doing work
1s also controlled by a negauve feedback system. The parts
of the system are an “cnergy supplier,” an “energy-flow
controller,” and the muscles that do the work. Ag you do
more work, the amount of energy supplied to yoiﬁimus‘clcs
goes up. The supply of energy is cut as"you begin to do less
work.

(J1-27. In your Record Book, fill in the boxes like those in
the space below to show how the amount of energy passed
to the muscles for doing work is controlled. Remember, you
can assume your body has an “energy supplier” and an
“energy-flow controller.”

Figure 1-10

-
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Food energy storage

Most of the energy that your body gets from its food 1s
used to do work and to keep the body temperature constant.
But suppose you are one of those people who taﬁf\s in more

food energy than you need for doing those things. What

happens to the extra energy?

"CHAPTER 1
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It vou studied Volume 1 of ISCS, you learned about the
Law of the Conservation of Encigy. That law sad that energy
can be changed from one form to another but is normally
ncver “used up.”

The Law of the Conservation of Energy mcans that any
food energy left over i your body from domng work and
keeping your temperature the same docsn’t just disappear.
It must go somewhere! Bug where?

Scientists have a good idea of what the body does with
its extra energy. It turns out that the body has a way of storing
cnergy to be used later. This stored cnergy takes the form
of fat!

" JAny extra food energy taken in by the body piles up as
fat. If, on the other hand, the body needs more food energy

' thgn it takes in, it takes energy out of storage. This means

that fat is used up. The feedback diagram in Figure 1-11

\ Figure 1-11  shows how this works.
L" o : More la},bum up.
- *Food stat'’ )
Input of tood Some *‘food stat’ sends a message Fatcells
energy rises. senses the rise. to fat cells build up fat.

to store energy.

“Food stat"

; "LP“' °: “Food stat” sends a message Fat cells
°°’ ‘d"°w°V senses the drop. to fat cells break down fat.
goes down. to release energy.
. T _ _ Moare oﬁoMﬁom
\ or tompomtun control.

18 CHAPTER 1

[J1-28. Suppose you take in more food cncrgy than you
need. What will happen to your body weight?

-

[J1-29. Supposc you take in less food energy than you need.
What will happen to your body wcxght‘k

[J1-30. Suppose you start doing less work but keep eating
the same amount of food. What wxll happen to your body
weight?

Many middle-aged people weigh much more than they did
when they were young. Yet thpy cat no more today than thcy
did then. C '

[31-31. How do you explam this wcxght gain?

»

————
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Calories and body weight '

A pound of body tat represeats about 3.500 Calores of

stored encrgy. In other words, to gaimn a pound ot body fat,
a person must take m about 3,500 more Calones of encrgy
than he uses m domg work or temperature contiol. On the
other hand, to lose a pound_ of body tat a pcrxun's cnergy
mput must be about 3.500 Calories less than his cnergy
output. If his encrgy mnput and output arc the same, then
his body weight will remain the same.

((11-32. Suppose a person 1s overweight and wants to shed

;- a few pounds. What two things can he do to lose weight?

[]1-33. To lose 10 pounds, how many Calories must a person
give up?

(7]1-34. Supposc someone needs 2,400 Calories a day for
doing work and temperature control. If he cuts his food
intake to 1,200-Calorics, how many Calories is he giving up?
How long wpuld it take him to los¢ 10 pounds of tat?

AN
\

Me and my calories <

. By now you should begin to see that how much you weigh
is largely a numbers- game. Too many Calories in and not
enough used up and ypu gain weight. Not enough Calories
in, compared with the amount needed, and you lose weight.
Equal input and output and your weight stays the same.

PROBLEM BREAK 1-3

Your next problem will be to find out how you are doing
in the diet numbers game. In Problem Break 1-1, you bégan
10 keep track of your food intake. Now you will compare
tlhc number of Calories that you took-in per day with the
ndmber of Calories that you actually need. This comparison
will tell you how your appetite control system is working.
Table 1-4 will help you with the anthmeuc. Complete the
Input column with the numberssyou got in Problem Break
1-1. Use the data on your daily activities to fill in the Output
column. Remember to use your listeof the things you’ve done
over the last five days and the values for your size, weight,
and activities from Table 1 of Excursion 1-3 to figure out
your daily Calorie “output.”

'FINGER EXERCISE |
TAKES A LOT OF

Y EXCU

ENERGY (WORK)

lelad?
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Dauily Calone Daily Calone
Input Output MDiflerence

! ) Day 1

Day 2 \

! ' Day 3
Day 4 \, ‘

Day 5

- Average

"Table 1-4 ¢

To fill the Difference column, just compare the number
of Calories in the Input column with the number in the
Output column. If your input is more than your output, put
a plus sign (+) in front of the number in the Diffeérence
column. If your output is greater than your input, use a minus
sign (—). For example, +25Q means that input was 250

™y Calories greater than output, and —250 means that output
was 250 Calories greater than mgut

Once Table 1-4 is completed, you are ready to draw some
conclusions about your eating habits. Use the Average row
of the table to answer these questions: :

S M P D5 b b2/ 8 oot a0 g 0 g

o

[11-35. If you keep eating and living as you do now, will
‘you weigh more, or less, one ycar from now? '

-

[11-36. How much more or less do you prednct that you will
weigh? (Hint: Remember that 3,500 extra’ Calories equal 1
pounq of fat.) » \

[11-37. Is your appetite control systcm working well?

S e wem oo

e\!hy is body weight so Important?

By now you ‘should understand the factors that determine
body weight. You should also see how- negative feedback
systems work ta keep body weight upder control. Finally,
you know enough overweight people to realize that the appe-

- tite control system gets out of adjustment quite easily.
So what if you eat more food than you really need and __
» ©+ . you get fat? If you don’t mind looking a little chubby, should‘

20 CHAPTER 1 © - Yyou worfy about it? 3 3 _ "
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A lhttle body tat 1s both uscful and pood. 1t shapes the
body and provides a supply of cnergy o cmarpencces. Bug
more than fifty mullion Amencans are scnously overwerght
For those people. bemg overweight is a serious health hazard.
Why? Let’s see.
For every pound of extra fat, the body has to build about N
200 miles of extra blood vessels to supply food and oxygen.
With this extra mileage, the heart must work extra hard to
pump blood through these tubes. Thus, 1 turn, can produce
serious strain.

| . . . : o

[[J1-38. List ay many other physical effects of being over-
! weight as youlcan think of. C
i ~ You've probably scen weight charts. They usually list the
’ average body weight according to one’s sex, age, and build.

Anyone above or below the average weight is “overweight”
a4 »y [ M . >y > ) ? LY o
, or | underWL'nghl. Are you average, (vcrwcfght. or under eXCURSION
weight? To find out, turn to Excursion 14, “‘How Do You . a a9

Measure Up?”

Is the aVer.age weight the best weight? Is it just as unhealthy . ;
to be underweight as to be overweight? You should be able
; " to anSwer these questions after you gudy Table 1-5. (The
N ‘table deals. with boys and men, but the trends are the same
' for girls and'women.) The table shows the death rate for
men of 'varimeeights, heights, anh\qges. A death rate of
¥ 4 . LOO is the average. A rate greater than 1.00 means that
people are dying earlier than they should. A rate of less than :
1.00 means that thgy live longer than the average. - CHAPTER 1 21
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DEFATH RATI FOR MEN OF

DIFVEFRIENT WEHIGHTS

Ages Under 40 Ages 40 and Qver

Weight Shoit | Mediam | Tall | Short | Medium | Tall
40 Ib below average | 115 115 - 1.20 1.00 1.00
20 Ib below average | 0.95 0.90 090 | 100 0.9% 0.95
Average wqight 1.00 10O 100 | 1.00 1.00 1.00
20 1b above average | 1.15 1.10 1.10 | 1.20 1.20 .10
40 1b above average | 1.35 1.25 125 | 135 130 [ 125
60 1b above average | 1.90 1.45 1.45 | 1.60 1.50 1.45

Table 1-5

[J1-39. Is it healthiest to be overweight, underweight, or
average weight?

Studies have shown that such diseases as heart trouble and
diabetes are more common among overweight people. This
fact probably accounts for the increased death rates shown
in Table 1-5. Because of these and other facts, doctors almost
unanimously recommend that people keep their weight under
control.

PROBLEM BREAK 1-4

This is an optional activity. Be sure you get your parents’
okay before trying it! If you have diabetes or are taking
special medication, changes in your diet may be unwise.

How long would it take you to take off or to gain 2 pounds?
That’s your task for this problem break! Do it any way you
want to, but keep a careful record of your procedures, your
diet, and your results. Try to do it within one week. Be sure
to weigh yoursclf at the same time each day.

As you think about this chapter, keep in mind that there

. is much more to food than just Calories. Vitamins and min-

erals are also important. You can have a “perfect” diet in
terms of Calories, yet one that lacks the necessary vitamins
and minerals. Such a diet could lead to serious problems.

-
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In this chapter, you've learned about the relationship be-
tween diet and body weight You've seen that negative feed.
back systems help keep your food intake in balancg with vour
encrgy needs. You've also scen that the body's teedback
systems sometimes don’t work very well. When tlus happens®
| health problems can result.

Over the next sevéral weeks, you will look at some more
of your body’s feedback systems. You will also find out what
happens when things occur that afleet the way these systems
work.

Before going on, do Self-Evaluation 1 in your Record Book.
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Where There’s Smoke,
There’s Fiﬂ;’e

Good health is really good negative feedback. When your
negative feedback systems work as they should, they keep
your body’s activities near the proper set points. When they
don’t work, disease and even death can result

Today we hear a lot about the dangers to health caused
by smoking. In this chapter, you will try to find out what
relationship, if any, there is between smoking and health.
“You will also be studying the effect of smoking on the body’s
all-important negative feedback systems.

Antismoking buttons are common. So are television, radio,
and magazine statements like these:

1. One out of every seven deaths this year will be linked

to cigarette smoking.

2. Men 25 years old who have never smoked will live 6}
years longer than men who smoke 20 to 40 cigarettes
a day. -

3. Up to 10 times more cigarette smokers die of lung
cancer than nonsmokers. ‘

4. Of men agéd 25, twick as many heavy smokers as non-
smokers die before reaching 65. .-
.\S. About 3,200 children and teen-agers start smoking cvery

'\ day. If this continues, about one million children now
in school will dic of lung cancer by age 70.
. 6. Every smoker is injured. Smoking kills some, makes
others very ill, and gives all smokers far more than their
. shate of minor illness and loss of workdays.
7. .On the average, a hegvy smoker smokes about 750,000
cigarettes during his lifetime. Fram doing this, he lgses

38

3,400,000 minutes of life compared with a nonsmoker.
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Sounds pretty bad! But is there any evidence to back up ‘4
the claims? Or are the statements just a lot of scare propa-
ganda? Here's your chance to find out.

You are mainly interested in the relationship between
smoking and human health. ‘But studies that involve people

' ) are quite hard to do. You can, heWever, find out how smoke

' affects other living things. Let’s try an cxpcnmcm with plants

first. While you are waiting for results, you can sfudy what
| . smokmg may possibly do to pcoplc. ) \

_PROBLEM BREAK 2°1 ” f B

In this problem break you’ll study thc effect of cngarettc
chegnicals upen living cells. The next three activities show
you  how 16 collect concentrated cigarette chcmlcals. You will
need the follow;mg materials:. .

¥

“»

L

. 1 35-ml air piston - . L
"1 6-cm pieec of rubber tubing - o

2 baby-food jars with hds - "
-1 cigarette. : :

Corp and pea seeds or scedlings . ’

; Tape

Matches
Papc'r towels

P

T

.,

ACTWITY 5-1 Tape ﬂw clgnuuo to one end of the !ublnn | . !
Piace about 15 mlllll!tm of water in the baby—{ood Jos. - : -

PR T . " ACTIVITY 2-2. Push m plungof ofthealrpiston alithewsy . |-
N : E _ " in; then/push the end of the piston Into the tubing as shown.
L A *«  #+ Light the clgantto. Slowly pull oat the plunnor to “umolno




ACTIVITY 2-3. Caretfully remoye the tubing and bubble the
cigarette smoke s/owly through the water as shown. Repeat
until the clgarette is fully smoked. Place the lid on the jar
"when storing the solution.

Smell and, if you wish, taste a drop of the cigarette-
chemical solution.

Just how you study the effect of cigatette chemicals upon P
cells is up to you. Here are a few possibilities. Your teacher 1 -
has some corn and pea seedlings. Every day you could apply
some of the cigarette-chemical solution to a portion of the
plant, such as the stem or leaves. Then you could decide
whether those portions of the plant grow normally. Or you
could use corn and pea seeds to find out whether cigarette

" chemicals ‘affect their germination. Actmty 2-4 shows you
how to do this. .

Wet towel

* Soeda

‘ACTIVITY 2-4 Cut out 2 pieces of paper towellng to fit the Cigarette-chemical solution
_ ' bottom of a baby-food Jar. Wet the toweling with the cigarette- '
. chemical solution. Place a tew seeds on one moist towel. .
‘Cover the seeds with another towel; wet with the cigarette- : .
- ‘chemical solution. Piace the lid loosely on the jar and observe ) o :
' . the seeds as they germinate during the.next several days. CHAPTER 2 27 S~
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Describe your experiment and report your findings and
conclusions in your Record Book. Don’t forget to set up
controls. Once you have this experiment under way, it will A
take only a few minutes each day to make your observations
and record your findings. Use the rest of your time to move
ahcad in the chapter. . % _

“The Inside story

Now let’s try to find out whether smoking affects any of .
. the negative feedback systems of your own body.
As a first step, you need to know what certain parts of
the body look like when they are normal. Then you will have S B
something to compare them with when you try to find out
. : what tobacco smoke does. -
. Most of the organs insid@ your body are lined with a tissue
called epithelium. The inside of your mouth is a good exam-
: ‘ ple of epithelium. Most epithelium on the inside of your body ~ -

is a soft wet tissue with lots of blood vessels. Skin is another

type of epithelium. T _ -
e Figure 2-1 shows what epithelium looks like under a’#hi-
PR N ' croscope. Notice that it is made dp of several kinds of units, ,
: . . called cells. The cells havc.%’ﬂ‘ercnt shapés and are arranged s
in layers. ' L B e

- . . A.TL

. , e gy &g N - '
= : 'Fm‘.. - = 0 » Y

. . E4 ¢ < EeT . . : B : -

~_ Ciliatedcells .. Clila *

" The cgitheliuni shown .jn Figure 2-1 is from a ﬁérson’s L
lungs. It helps the'body get rid of dust that is breathed in. = = - .°

28 . 'GHAPT_ER. 2. N Tﬁe “goblet cells”. produce a sticky material called mucus. s
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Gemms, dust, and other particles get trapped in the mucus
from the goblet cells.
The ciliated cells in epitheha have hairlike structures,
called cilia, that beat back and forth. The cilia push mucus
* and the matenals trapped in it up to the nose and mouth,
where it can be removed.

-

[J2-1. In what way is the epithelium part of a negative feed-
back system? ' o

[J2-2. What does it help to control?

The arrangement of cells in epithelium normally stays
about the same. When a cell dies, a new cell like it is pro-
duced. Cell production goes on at the same rate as cell death.
Figure 2-2 shows how the process of cell production can be
thought of as béing controlled by negative feedback.

Cell production
regulator sends
a message to the
cell production
controller to speed
up cell production.

Cell loss

rate goes up. Change in rate

asensad by cell
production regulator.

Cell production
controller speeds
up cell production.

44|\ :

11

T

" Cell production
regulator sends a
message to cell
production controlier

p to cut production.

-Change in rate
sensed by cell
production regulator.

™ Cell production
rate goes down.

Celi production
rate goes up.

| B : :

. What's tobacco smoke anyway? -

* Okay, now you sce how the epithelium of the lungs and
‘windpipe looks and works when normal. Next you will try
~to find out what the epithelium of smokers looks like. But
before you do, let’s take a look at what tobacco smoke is.
Table 2-] describes a few of the more than 500 materials
that have been found in tobacco smoke. ) '
Cigarette smoke is a mixture of gases, chemicals, and mil-
lions of tiny particles. During smoking, these materials are
drawn into the nose, throat, and lungs. What do they do to
_those structures? Let’s see! | ¢ :

-

Figure 2-2

»
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Goblet cells

Clilated cells '

g e O S R . - e
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Chemical Descniption

: Nicotine A poson: large -doses can cause death due to
1 : failure of the breathing system.

About two dozen chemicals have been found
to cause cancer in rats and mice il} laboratories.

Cancer-producing
substances

Many substances in tobacco smoke are known to

Liritants
: irmjtate the breathing system.

" Carbon Monoxide | A poisonous gas; large doses can kill by re-

1 (CO) ducing the amount of oxygen that the blood can °
L. ) carry. &)
; Arsenic A poison that can cause cancer !
E;u..-.'.:(, PRI BASEERPPL . IS SN SN -N..a.\;.....,x....*u...m. a s nm e onin van 7 __.:
Table 2-1

Several studies have compared the physical differences
between smokers and nonsmokers. Most of these studies were
made on the bodies of people who had died. Only after death
can detailed observations of the inside of the body be made.

In many of these studies, human cells, tissues, and organs
were studied with a microscope. To learn more about cells,
tissues, and organs, turn to Excursion 2-1, “How Are You
Organized?” If you have a microscope available, that excur-
sion will also show you how to look at some of your own
celis. ' : ' . :

Figure 2-3 shows the epithelium from the windpipeof a

rson who has smoked for a short ime.- ~
person who ' s Flgu#l 2-3

-

Basal calls '

2 sl 2 ‘ 7 T o 38
AR, e T R R R
. . R R R

S . P




[ ]2-3. Describe any differences that you sce between the
cpithclium shown m Figure 2-3 and the normal cpithelium
shown in Figure 2-1.

[(12-4. Describe what must have been different about the rate
of basal cell production to produce the differences between
Figure 2-1 and Figure 2-3.

(]2-8. Briefly explain your answer to question 2-4 1 terms
of the feedback diagram in Figure 2-2.

In people who have smoked a long time, the epithelium
of the windpipe changes even more. It is often thicker be-
cause of more basal cells and bigger goblet cells. The cihia
are often fewer and beat more slowly. (See Figure 2-4.) Figure 2-4
#

B “;i:ar R N |
[(12-6. What would be the effect on the body of bigger goblet
cells? (Hint: What do goblet cells do?)

[(J2-7. What would be the effect on the body of fewer and
slower-beating cilia? 3 '

. Tar lrritants .

You remember the cilia move mucus and its trapped ma-
‘terials from. the lungs and windpipe to the nose and throat.
When the cilia become fewer or beat more slowly, mucus
begins to pile up. Materials trapped in the mucus irritate

- the’ epithelium in the windpipe and the tubes in the lungs .
(Figure 2-5). :

Figure 2-5
CHAPTER 2 31
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Often the smoker tries to get rid of the irritation in his
: lungs by coughing. This may cxplain the s@called smoker’s
cough. Do nonsmokers have as many nasty coughs and other
respiratory problems? Table 2-2 umay help you answer this
question.
Table 2-2 «

- - .. . . -
3

COMPARISON OF SMOKERS WITH NONSMOKERS

k - Percent with Other
Percent with Cough Respiratory Problems °

Smgkers Nonsmokers »Smokcrs Nonsmokers

¥ -

i 240 | 74 25.8 145

an#.amummw»ﬂu~ RN T T PO R TR SRR

]

.-\ []2-8. What do you conclude about the relationship between

‘ : smoking and coughs and other respiratory problems?

Long-term effects on opithollum &

o - In longtime smokers, both the kinds of epithelial cells
’ produced and the number of each kind are often quite ab-
mormal. Somehow the materials in tobacco smoke seem to

ect tht feedback systemthat keeps cell production and

growth close to a set point. Sometimes the ciliated cells lose

N their cilia entirely and the arrangement of other cells is
disturbed even more (Figure 2-6). )
Figure 2.8 v & M’%“W
\i6 ooy ieg




cpithelium cell

Scientists have concluded that control over
division is often lost completely in smokers. If this happens

Figure 2-7

cells around them (Figure

abnormal cells grow wildly and a condition known as cancer
s. Cancer cells grow and reproduce so fast that they

destroy or push aside the normal

2-7).

develop

N

3

the air that’s breathed in.

Abnormat call

Cancer ceil
Now let’s make another comparison between the lungs of
a smoker and those of a nonsmoker. This ume we’ll look

at the tiny air sacs that receive

Effect on air sacs

-
4 o
3L
.mo
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Figure 2-8 shows a microsco
Notice that the sac walls are thin.

Because

the walls are so twisted and coiled, there is lots of surface -

and carbon dioxide in and out of the bloodstream.

Figure 2-8

pass through.

-

(o]
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for the gas
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Alr sacs c

of normal
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Abnorma
alr sacs
¢ oftlung P
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Figure 2-9 Now look at Figure 2-9. It shows the way the air sacs of 'i
many heavy smokers look. |
) [)2-8. How does Figure 2-8 differ from Figure 297 ,

[J2-10. What effect would the change shown most likely
N have upon a person’s breathingg
Amount of smoking and changes In the windpipe

So far, you’ve been comparing the lungs of smokers with

those of nonsmokers. You’ve not considered very much

) whether lung damage is related to the amount of smoking

ko : . that is done. Does a lot of smoking produce more changes X
" i the lining of the lung than a little smoking? Table 2-3
contains data on changes in the epithelium of the windpipe
. of smokers. Perhaps it will help you answer this question.

Table 23 S o
;F‘“"-’N;“‘_'.E £ T T RTINS O R P PR e oy ""i”‘*“?"{‘“"r"“m“*‘?‘j*’!m
L EPITHELIUM CHANGES FROM SMOKING A
U ' ' Percentage of “”%
¥ Percentage of Epithelium Samplu‘ac (
. . ’ Amount of Thickened Epithelium | with Completely -
‘ Smoking in Samples Abnormal Cells '} ' o
’ ’ " Nonsmokers L 1% %
R . i§-1 pack daily ~ 8% 0% L.
S - : 1-2 packs daily o %
| ~ *More than 2 packs daily T
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'(7J2-11. What do yon conclude about the relatonship between
a. the amount of smoking and the degree of thickened
cpithelium? )

b. the amount of smoking and the ‘presence of abnormal

cells? R
~

PROBLEM BREAK 2-2

Is there any difference between the normal pulse and
breathing rates of smokers and those of nonsmokers? Does
exercise have a different etfect gn the pulse and breathing
ates of smokers than it has on those of nonsmokers? Does
it take longer for the pulse and breathing rates of smokers
or of nonsmokers to return to normal after exercise?

Find two groups of eight to ten people (smokers and
nonsmokers) and collect the data you need to answer the
questions just posed. Try to keep the smoking and nonsmok-
ing groups alike in terms of age, physical condition, etc’ If
you don’t know how to measure pulse and breathing rat¢sy
ask your teacher for help. For subjects, you can use friends,
relatives, or classmates. '

If you would like, try to compare heavy smokers with light
smokers, as well as smokers with nonsmokers. Record all data
and conclusions and descriptions of experiments in your
Record Book. If you have trouble in deciding what questions
10 ask, Excursion 2-2 will help.

‘In Problem Break 2-2, you probably found some fairly big
differences between the heartbeats of smokers and the
heartbeats of nonsmokers (and between the heartbeats of

light smokers and those of heavy smokers). With each beat,

the heart pumps about 70 ml of blood. =~ .

[J2-12. Compared with the average nonsmoker, how much
more blood is pumped by the heart of an average smoker

~ per hour? per day? per year? ‘

-

If you would like to find out more about your heart and
. how it works, try Excursion 2-3, “The Round-and-Round
System.” ‘

In the next problem break, you will try to measure another
change in the blood system as a result of smoking. You will
do this by measuring fingertip temperatures.

. 48
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PROBLEM BREAK 2-3

Do you suppose everyone’s hingerups age-tqually warm?
LeCs compare the hingerup temperature of smokers with that
of nonsmokers and find out, To do the study, you will need
to test at least ten smokers and ten nonsmokers (get more
if_you can). You will nced a thermometer to do the study.

ACTIVITY 2-5. Have each person hold the thermometer as
shown. Read the lemperature when the liquid stops moving.
Record the temperatures In Table 2-4.

Table 24 v
F,"‘\'”. - et f;w.l"\—l'?f_\?lMg‘V,) VA A TTAYA N AT AN N Y TR Y WSS (O ST ey 'T’TL")WI”"J'!}E
FINGERTIP TEMPERATURE (°C) j
Smokers ’ Nonsmokers 1,
1 6 3 NJ 6
1 —
12 . - 7 2 7 ‘
i3 N 8 3 8
.S " 10 s 10 4 )
Average: Average:
E-r'u:,.,.. W Basae e s e e e . . .- . 4 oL todd

Explain in your Record Book your observations and con-
clusions from the fingertip temperature experiment.

Statistics on smoking and disease

Still more evidence of a relationship between smoking and i
health has come from what are- called statistical studies. In

49




- ——

-

~
statistical studies. groups of pgdple are compared For exam-
ple, the smoking histories ot persons with lung cancer might
be compared with those®of people (the control group) with-
" out that discase. Let's look at the results of some statisprcal - . ™,
studies.
Figure 2-10 shows what has been happeming fsince 1900
to the number of people dving fiom certain causes. On the
graph, a line that slopes™own to the nght shows that the )
number of people dying from that cause is becoming less
' \ when compared with other causes.
7 . “
All causes Death rates  ° Figure 2-10
of death \’V\"‘v\/\\
L . . /W\V_,\A _ .
”\%
Other causes \"v\_, \
Heart and e~
circulatory ™M JC:;:\/V\.. v ~
. diseases \\
Pneumonia ’ h~—
and influanza--.
. v Tuberculosis-~
AN
Other infectious .- V\JV\ \\./
diseases \/\” XL/XQWW
Cancer (except_____/ J C \\
lung cancer) V\"\_1
’
¥
. | e
. "j“
. e o/
/ & |
* Lung cancer .--.- ’ %
- 1800 1910 1920 1930 1840 1950 1960 CHAPTER 2 37 .
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Figure 2-11

(J2-13. Is the death rate for most diseases gomng up, gong
down, or staying about the same?

((]2-14. What exceptions to the general trend do you notice?

The death rate for most diseases has been dropping stead-
ily. But for most kinds of cancer, the rates have been going
up. The rise in death rate is especially steep for lung cancer.
More detailed information on what has been happening to
lung cancer death rates is given in Figure 2-11.

-
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(J2-15. How many male Americans do you predict will die
of lung cancer in 19757 How many females? (Assume that
the population of the U.S. is about 220,000,000 and that the
numbers of males and females are equal.) '

PROBLEM BREAK 2-4

" The difference between the lung cancer death rate for men

“ang the rate for women is very great. What could account

for such a huge difference? Discuss your ideas with your

- friends, parents, and classmates. Then describe your thinking

in your Record Book. Also note any additional information
you would need in order to test your theory.
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* smoke the same number of cigarettes. The number 4,258 was

.of cigarettes smoked are both going up at the same time.

CIGARETTE USE IN THE UNITED STAILES®

Year Number Used/Person - Year

1930 1389
’ 1940 2,558 !
; 1950 3522 . A
a 1960 o 41m 1
s ,
; 1965 4,258 {
i 1970 |
l.‘l’o lation 18 years of age and over
i Popu g ]
L ORI FHUP S SRR URIYNIE WPUL MRS WO YO RIS L S S M e U L.d

- ) Table 2-5
Could the rapid increase in lung cancer that you've seen N '

be related to smoking? Table 2-5 shows the history of ciga- ;
rette use over the last 35 years. .

[]2-16. How many cigarettes do you predict the ave'rage
person over 18 smoked in 19707

[12-17. What assumptions did you make in answcring ques-
tion 2-16?

Be ‘careful as you interpret Table 2-5. It does not mean
that every person in the United States smoked 4,258 cigarettes
in 1965. Obviously, not everyone smokés, and ot all smokers

gottén by dividing the totdl number of cigarettes sold in 1965
by the total number of people in the United States over 18.
~ Well, it seems that lung cancer death rates and the number

[J2-18. Does this fact prove that cigarette smoking is a cause
of Jung cancer? Explain.

No matter how you answered the last few questions, you
will probably agree that it would be a good idea to get more
evidence. After all, some nonsmokers die of lung cancer _ )
while some heavy smokers never get the discase. A ' CHAPTER 2 39
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Yearly Deaths from Lung Cancer
per 100,000 Men

Figure 2-12
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1 - 2 packs |
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packs dally

Figure 2-12 relates the number of cigarettes smoked by
men to lung cancer deaths among men.

532-19. Describe what relationship Figures 2-10, 2-11,
-12 suggest between lung cancer and the number
rettes smoked. -

ida-

FR N

-Table 2-6
E..- ‘e B e e T e e R T N ARG S S A pe-z—;«*u""rmwﬂc—q-l
f Amount Risk of Getting Lung Cancer - p
f Smoked Compared to “Never Smoked” :
Less than § . 4.7 times greater risk X
pack daily :
. dto 1 pack —_ timds greater risk
P daily
: 1 to 2 packs —— times greater risk
daily ‘ .
a More than 2 ¢ . tlimes greater risk '
X ‘packs daily 7
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Lung cancer death rates are clearly assoaated with n-
creased smohing. Table 2 0 can help you see what happens
to the nsk of getting lung cancer as smoking increases. i
your Record Book, complete the table by using the data from
Figure 2-12. Nouce that the top row has been completed for
you. To get the number 4.7, we divided the “Less than A
.pack" rate (56) by the “Never smoked™ rate (12).

PROBLEM BREAK 2-5+

You’ve seen that smokers have a higher death rate from
lung cancer than nonsmokers have. s smoking the only
variable that 1s associato{i‘i}mth the increasing lung cancer

death rate? Figure 2-13 provides some helpfigl information
”»

for answenng that question.

100

per 100,000 Persons

Lung Cancer Death Rate

Less than 1000 to 10.000 to
;1000 people 10.000 people 50,000 people
‘ Size of Community

-

In your Record Book, describe what Figure 2-13 suggests
as to the relationship between death rates for lung cancer
and the size of the town people live in. Also discuss any
possible reasons you can think of to explain why nonsmokers
in large cities die from lung cancer more often than do
nonsmokers in small towns.

Is lung cancer the only disease that smokers get more often
 than nonsmokers? Table 2-7 gives some more data on the
death rates from other diseases.

' oty
Ty, A R

Figure 2-13

More than

50.000 paople .
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N < FIVAR ) D [+ 9 ZA0H R
i rQQ-r'w—-r-n- A s P . Ce ..-..:.....,,..._....... . . . . -~
B . . ‘ : Ratio of Smokers to
e . Cause of Death Nonsmokers
P , — \
; - i . Bronchius and emphysema 6.1 10 1.0 \
: S _ ’ i’ Cancer of the voice box . 54110
- . " Cancer of the mouth and throat 411010 o ~
' ‘@ Cancer of the fod tube T 341010, . L
- e Ulcers, of the stomach and :
“ - e ‘ small intestine . - 2810 10 ;
- : . - e Qther blood vessel discases £ 261010
e . ©  Cimhosis of the liver | ¢ 221010 A i
. . ® .
v ' N Cancer of the bladder ) . 191010 T ’{ '
. T o ‘ : Heart artery attacks . 1710 1.0 E -
. - . ' ' Other heart discases ' 170010 i‘} -
' { . High blood pressure R ‘ 151010 = .
o E Accidents, violence, suicide = 12 0 1.0
N e T E&’x&‘. i " ;
’ Table 2.7 i
PROBLEM BREAK 28 )
~—Tmee ] Can smoking be all bad? Did you notice that one group
R : ; )of smokers had almost the same ratio (1.2) as nonsmokers
. (1.0)? Why do you suppose about the same number of smok-
. ers as nonsmokers die from accidents, violence, and suicide?
Record your ideas in your Record Book.
§ Emphysema is one of the diseases that smokers get much
more often than nonsmokers do. This disecase results in a
painful fight for each breath. To get a feeling for what it's
like to have emphysema, try the next activity.
™~
Ca L ACTIVITY 2-6. Take a deep breath and hold it for. about 30
L : A - 'seconds. After 30 seconds, try to inhale several.times hefore
' - 42 CHAPTER 2. - ° ' you let ahy air out. - T T, : )
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Activity 2-6 shows you how it feels to have cmphy&l;cmu.
Abott thirteen times as many smokers as nonsmokers have
emphysema.,Many common activitics are very hard for the
.emphysema victim to do. Try the followng actuvity.

ACTIVITY 2-7. Hold a lighted match about 20 cm from your
mouth. With ‘your mouth wide opén, try to biow out the match.
(Don't close your lips as you usually do when you blow out
# @ flame.)

PROBLEM BREAK 2-7

Well, you've now compared a lot of statistics. You've
looked especially at how smokers stack up against nonsmok-
ers in terms of death and illness rates. In general, smokers

“seem to have higher death rates than nonsmokers. Also, the
death rate for lung cancer scems to be directly related to the
number of cigarettes smoked daily. As one rate increases,

«.so does the -other.

Bo the data prove that the two rates are assouatcd" Scien-
tists have trouble answering this question. What do you
think? Is there any difference ‘between an association and
a cguse? Record your )’deas in your Record Book.

What if someonge smokes but doésn’t inhale the smoke into
his lungs. Does that make any difference? The data in Figure
/2-14 may help you answer the question. To make it easy to
compare, we have set the death rate at 1.00 for individuals
who have never smoked. '

28

2.20

Never Do not inhale inhale . Inhale
smoked inhale slightly moderately  deeply

<

Figure 2-14

CHAPTER 2




[12-20. Describe what happens to the death ratc as the
amount a smoker inhales goes up.

Do pipe and cigar smokers have the same death rates as
cigarette smokers? Figure 2-15 gives you information about
this question. (Notice that, here again, the dcath rate for
nonsmokers is set at 1.00.) ' o

Figure 2-18

26
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garettes
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_.-~[72-21. If one doks smoke, does it appear to be wiser to
smoke cigarettes, cigarg.or a pipe?
\

Carbon monoxide (CO) is a poisonous gas that forms when
things burn with little oxygen. It combines with the blood
far more easily than oxygen does. ‘When enough CO gets

" to the blood, the person dies filom lack of oxygen. On page
30, Table 2-1 shows that CO is found in tobacco smoke. Now
Table@-8 shows the amount of CO found in the air breathed
out by smokers and nonsmokers.

(*12-22, How is the amount of CO bréathgd out related.to
the amount of smoking? AN

.

[J2-23. How is inhaling while smoking related to the amount
of CO breathed out? -

[J2-24. How would you explain the féirly low amount of ¢
CO in the air breathed out by pipe of cigar smokers? ..
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EXHALLI D CARBON MONONIDE (C0)

Amount of Q)

Amount ol Smohkme (10 paris pet milhon)

Never smohed 32
Ex-smokcet 39
Pipe o1 cigar smoker onlv 54
Half pack ol agarcties per day. i
Inhaler 171
Nominhaler 90
Half to 2 packs of cigarcties per day.
Inhaler 275
Nontnhaler 144
More than 2 packs per day. g
Inhaler 32.4
Noninhaler 25.2
> . . . L o i
Table 2-8

([ ]2-25. More CO in the breath suggests that the blood con-
tains more CO as well. What effects could more CO 1n the
blood have on a person?

A point of no return?

Well, you’ve seen some of what we know about the effects
of smoking on the body. This kind of data has been made
available by the American Cancer Society and other orga-
nizations and has had quite an impact. Many people are
seriously thinking about giving up smoking,

Suppose a heavy smoker were to quit smoking? What eftect
would this have on him? Would the negative feedback system
of the body regain control and reverse any changes that have
happened? That’s not a simple question, but let’'s sece what
we know. ] ’

It seems that the fairly minor changes associated with
smoking disappear when people stop smoking. Extra mucus
stops being produced, cilia beat again, and the epithelium
of the lungs gradually becomes thinner. Coughing seems to

disappear, too. 5 8
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Figure 2-16 25

201 Stopped smoking . 10 yoars

Reiative Death Rate

v ' 05

Key:

10k

But what about lung cancer? Do the chances that a person
will get lung cancer go down 1f he stops smoking? Figure
2-16 has some interesung information ou this subject. In the
figure, the death rate for nonsmokers is again sct at 1.00.

8til
. Stopped smoking smoking
within the last 202

monrg than 1.82

10 years ago
1.50

Never
smoked

1.
1.00 08

Smoked fewer than 20 cigarettes per day - 0 ' -

Smoked 20 or more cigarettes per day I’ I

-

[12-26. Does it do any good to stop smoking? What do you
conclude from Figure 2-16?

Is smoking a personal matter? -

Some habits affect only the person who has them. Is smok-
ing in that category, or can it also affect others?

[12-27. Describe s‘my ways that smoking might affect others

" besides the smoker.

Your descriptions should have included some interesting
possibilities. Nonsmokers often complain when they are in
a closed room with smokers. Ashes, cigarette butts, and the
smell of tobacco also bother nonsmokers. Over 130,000 fires
every year are related to cigarette smoking. : ‘

There is another important effect that you may not have

thought of. Pregnant women who smoke tend to have babies
that weigh less than the babies of nonsmoking women.
Women smokers tend to have more premature babies than
do nonsmokers. Today about 34 percent of the women of

. childbearing age in the United States smoke.

*
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(J2-28. What might be some effects of being born with a
lower-than-normal birth weight?

Perhaps you know that there 1s no dircoeConnection be-

tween the blood of a pregnant woman and her developing
child.

[j2-29 How would you explain the lower birth weight for

children born to smoking mothers?

There are economic as well as health effects of smoking.
Federal, state, and local governments collect a lot of tax
money on the sale of tobacco and tobacco products. Newspa-
pers and magazines carn thousands of dollars for carrying
cigarctte advertising. And, of course, thousands of people
car their living by working in the tobacco industry.

[12-30. The evidence strongly suggests that smoking can

injure health. What factors would make it hard to pass and
enforce a law making it illegal to smoke? (Discuss this ques-
tion with your classmates, parents, and friends before an-
swering).

Well, you've taken a long look at what happens when

tobacco smoke is introduced into human systems. Other
chemical inputs have different effects. Yow'll leam about
some of them in the next several chapters.

Before you go on, though, be sure you have completcd
Problem Break 2-1. If not;, do so now.

[J2-81. Do the rcsults of Problem Break 2-1 provc -that
smoking injures the body?

[0J2-32. Suppose you found that the seeds moistened with
cigarette-chemical solution ' germinated after the control
seeds. Could you say lhat the seffion was the cause?

[J2-33. Since plants have living cells just as pcople do, per-
haps a solution that is harmful to plants could be harmful
to humans. Which term best shows the way to dcscnbc this
relationship: cause and effect Sr association.

, lll«lgolhd on, do Seif-Evaluation 2 in your Record Book.

60
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Chemicals and Your Body Chapter 3

You'll probably agree that the evidence in the last chapter
is frightening. In the face of such evidence, 1t's amazing that
anyone still smokes.

When you ask pcople why they smoke, you get a lot of
answers. Some say they do it *“to be one of the gang.” Others
say that smoking relaxes them. Sull others say that they like
the taste of tobacco smoke. But there is moré to why people
‘smoke than these explanations suggest. Just ask someone who
has tried hard to quit smoking. They’ll tell you that 1t takes
more than simply making up your mind.

Physical dependence

After taking a’lot of certain substances like tobacco smoke
into their bodies, people find it hard to stop doing 1it. When
this happens to someone, he is said.to be dépendent upon
the thing, ‘

Dependence can be either physical or psychological. Let’s
take a look at physical dependence first because many com-
mon things can lead to physical dependence.

62

1T IS NOT HARD
TO QUIT-IVE
QUIT MANY TIMES.

J

49




~Sunplc physical dependence is Tike a bad habit  Some
people, tor example, get used to taking asprn for pamn. Soon
they reach for the aspinin bottle without thinking. This kind
of dependence 1s casy to coriect. It just takes a little will-
power.

In more serious physical dependence, the body gets used
to some substance and reacts as if it were vital. This leads
to an irresistible craving for the substance. Addiction to cer-
. ' tain drugs is a good example of this.

People who try to stop using some substance that they are
physically dependent upon sometimes fecl withdrawal illness.
If they stop using the substance suddenly rather than grad-
ually, they are said to be taking the “cold turkey” cure. With-
drawal illness results when the body has to get along without
a substance it has come to depend on. It is a serious matter
and can even causc death. '

Some of the common symptoms of withdrawal illness are
L - listed in Table 3-1. :

v Table 3-1

r“1:n AR IR T T TRV YT S ST e MO AR SIS S Ve ST
i . 3

1 ‘ _ g Withdrawal Illness Characteristics

Twitching, cramps, and aching muscles and bones
Convulsions '

Nausea, vomiting, diarrhea, sweating

Waltery cyes, runny nose, yawning, and gooseflesh
Trembling and restlessness
Wide-open eye pupils
Loss of appetite : : o
Increasc in blood pressire '
Frightening visions and dreams
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[13-1. Do people who try to quit smoking show any of the

symptoms listed in Tajple 3-1? (To find out, ask somegne who

has tried.) ' -
Withdrawal illness often leads a person to kecp using a

harmful substance. He realizes that he is dependent on the

‘ . . substance, becomes unhappy, @}d tries to stop. But the pain

- . he feels as he tries to stop causes him to keep using the
) - ~ substance. T ) -

S0 CHAPTER 3 {1]3-2. Operationally define physical dependence.
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In Chapter 2, you learned that tobacco smoke can affect
the babies of pregnant women. This 1s true with withdrawal
illness, too! If certain drugs arc taken by a pregnant woman,
her unborn child may become physically dependent on the
drugs. Soon afler birth, the baby must be treated just as an
addict is treated. Either a subsutute drug or a tapering-oft
process must be used. Otherwise, the baby takes the “cold
turkey” cure and may die.

Psychological dependence

People can become psychologically dependent on sub-
stances, too! When they do, the substance has become more
than just a habit. People who are psychologically dependent
on a substance feel mentally lost without it. Such people
might do almost anything to get the substance, even though
their bodies don’t physically need it.

[]3-3. Give an operational definition of psychological de-
pendence.

[])3-4. In your Record Book, describe, in your own words,
the difference between physical dependence and psychologi-
cal dependence. p
Substances can certainly physically damage the body. They
can also do psychological damage. Continued use of certain
chemicals can change people’s personalities, interests, and
values. Most cases of physical dependence can be cured. It
is likely though that when substances produce psychological
damage, the person is incurable. In any case, psychological
dependence is very serious and difficult to treat.

increasing
Chemically . dosage
comfortable ' ) . Addiction
[
A A \ t .
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EFFECTS OF OTHER
INPUTS

'§52. CHAPTER 3

1 he common teims hooked and addicred are used to de-
seribe psychological dependence. A person’s whole hife may
revolve around the drug expencence. Getung and using the
drugs arc all the person thinks of.

[13-5. Explain whether you think the desire to smoke is
psychological, or physical, dependence and why.

As you now see, putting substances like tobacco smoke
into the body is dangerous for two reasons. Such substances
not only can cause damage and illness, but can lead to
dependence as well. It is especially bad when a person be-
comes dependent on some substance that docs damage to
his body. Cigarette smoking may very well be an example
»f just that situation.

“I noted with éismay that my environment was undergoing
progressive change. Everything scemed strange and I had the
greatest difficulty in expressing myself. My visual field
wavered and everything appeared deformed as in a faulty
mirror. 1 was overcome by a fear that I was going crazy.
The worst part being that I was clearly aware of my condi-
tion.” ?

So wrote Dr. Albert Hofmann in 1943 after he had ac-
cidentally inhaled the drug called LSD. Five years earlier,
Dr. Hofmann and another scientist had discovered the drug

" LSD. But they had no‘idea then of LSD’s unusual properties.

Now it became clear that LSD could greatly change the way
people think and act and the way the world looks to them.

As a result of experiments with drugs like LSD, we now.
know people’s mentality as well as their physical condition
carf’be changed by drugs. Drugs can cause people to behave
as if they were mentally ill. Drugs can also cause people to
remember long forgotten events or cause them to become
depressed or happy. -

Is the use of drugs. that affect the mind dangerous? The
answer is Yes for those drugs that are known to create de-
pendence or damage and Maybe for the rest. None of these
drugs are known to be entirely safe. You will have a chance
to study what we know about these drugs a little later. But’
before you do, you will study some related questions._

1 Albert Hofmnnn, “Discovery of D-lysergic Acid Dicthylamide—LSD,” as in
Sandoz Excerpta (1955) 1:1-2, p. L.
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How can the substance m agarette smoke cause the cells A MODEL FOR THE
himing the lungs to teproduce faster? How can substances  EFFECT OF
cause people to see things that aren’t there and to behave  SUBSTANCES ON
strangely? What do substances do to the body that leads to THE BODY
physical and psychological dependence? The answers to these
questions are not really known, buta simple model 1s helptul.
To understand that model, you need to think again about
negative fecedback.
Earlier, you used the feedback diagram shown i Figure
- 3-1 to explain how the pupil of the eye reacts to hight. Take
a look at 1t ?1gain. Y

Figure 3-1

Input of light ) “Light stat” “Light stat** .
to the eye — senses the sends a message The pupil

increases. r Increase. to the pupil closes down,
to close down.

+
“Light stat” \/

The pupli <- sends a messagt<i—- “Light stat” Input of light .

opens. — to the pupil senses the into the eye
to open up. decrease. is reduced.

Notice especially the boxes numbered “3” and *“7.” Ques-
tion 3-6 refers to these boxes. Try to answer 1t now. If you
draw a complete blank, come back to it later.

[13-6. In what form could a message be sent from one part .
of your body to another?

Scientists have learned that there are at least two kinds
of messenger carriers in your body. Here are a few clues
about these messengers. v

1. If you grind up certain parts of one female frog’s body ‘ t
and inject them into a second female frog, the second '

- frog will soon lay eggs.

2. Material from the adrenal glands of one person can
cause another person’s heart to speed up.

3. Electrig meters connected by wires to a person’s skull
will show the presence of current

4. Electric currents sent to a cat’s brain ¢an cause changes

in the way the cat acts and cause 1t to move parts of
its body. CHAPTER 3 53 ' .
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GOOD DRUGS
AND BAD DRUGS

CHAPTER 3_

[73-7. What two ways of sending messages do these clues
suggest myy be used in animals’ bodies? \

-
1

By now you may have concluded that chcr\nicqls are one
of the things that carry miessages from enc part of the body
to another. There is no longer any doubt that this is true.
In fact, we now know that almost all the body’s organs are
affected by chemicals that travel in the blood. Such chemical
messengers are called enzymes or hormones.

Take another look at Figure 3-1. Try to vizualize how
chemical messengers ‘might control the negative feedback
system shown there. Think in terms of two ‘such messengers.
One chemical might carry the “shut down” instruction to the
pupil while another could carry the message “(Pcn up.”
[13-8. Suppose a lot-of the “open up” chemical was injected
by a doctor into a person just before a bright light was shined

" in his eyes. How would this change what is shown in Figure
- 3-17 . ' x

You know that chemicals can have physical-and psycho-
logical effects. One way to explain this is to assume that these
chemicals carry information to certain orgdns to do certain
things. Perhaps this information overpowers the messages
that normally reach those organs from otherparts of negative
feedback systems. When this happens, control is lost and the
organ behaves unusually. - "

-

*[]3-9. Explain in your own words how chemicals might

pro@fuce their physical effects on the_body.

" Mueh of what your d®or can do to help you get well
depends upon lris knowletlge of what chemicals do to the
body. When he tells you' to take some drug,qag knows that
that drug will produce some desirable effect. With drugs, he
can make you sleep, keep you awake, killpain, gr make your
blood clot.

But there are a lot of chemicals whose effects are not well
understood. There are others whose effects are quite harmful.
There are even some so-called good drugs that have bad side
effects. In the next chapter, you will take a look at what we

-
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’ \

. know about some fauly well-known drugs. 'I& first onc ’
! you'll study v not usnally thought ot as a drug nt all. But
it probably causes more problems than all other diugs com-

bined. (s alcohol. i

Before golng on, do Selt-Evaluation 3 in your Record Book.
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Yo’u’re bown Chapter 4
Before You're Up -

i b Hooch, horse, hocus, ‘ .
. . Meth, dexies, anhd dust.

Sniff, stick, sip, pop—

Man, you're -gf)md.

When you are up,

: _ ~ You are too far up. 4
~ 'When you are down,
- You are horrid. _
' &
If that sounds like gibberish to you, you're lucky. You haven’t ‘ \

_been around. That little verse lists common drugs, tells how

they are taken, and describes what happens. It’s okay to poke
_ fun in verse at their use, but drugs and what they can do
S need to be considered seriously. ' :
" In Chapter 3 you learned some general ways in which oo i

~ chemicals can affect the body. You also looked at a model
that suggests how drugs produce their effects. Now you're
ready to look at some drugs and what we know about-their -

effects on the body.

&

N .
T

{ . : :
o You should know before you start that our knowledge of
" dtug effects is still a littlefuzzy. This is so because studying

» X 5
o *  the effect of any drug is not easy and some drugyhave been
"~ studied very little as'yet, o e ‘ : 57
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"Red Devils"

i
Seconal Nembutal Yuinal Amytal
Secobarbital Pentobarbital Amo-with secobarbital Amobarbital
“Yeallow Jackets™. “Rainbows"" “Blue Heavens’
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Depressants—the “down’ chemical _

Y Depressants are chemicals that stow the body down. Doc-
tors use depressants to relax excited patents and to make
people less nervous. They are also useful in treating high
blood pressure, epilepsy, and sleeplessness, and to relieve
pain and coughing. Some of the depressants, along with the
sfang words someumes used to describe them, are listed 1n
Table 4-1.

Table 4-1

DEPRESSANTS
' Helpful Uses
' When Prescribed Usual Method
Chemical Slang\'l"crms by a Phvsician of Taking
Herown o H, hairy, Harry, horse, None: so addictive that Injecting in muscle or
joy powder. junk, scag, any possible value is vein
. scat, schmeck, smack, greatly outweighed by
. white stuff dangers -

i - Morphine Dreamer, emsel, hard Relieving pain durning Injecting in muscle or

S stuff, hocus, junk, M, heart failure, heart at- vein
' : Miss Emma, morphie, “tacks, and cancer
, morpho, unkie, whitg
i t stuff ~
' : Codeinc Schoolboy In cough medicines and Swallowir‘#\g liquid or

% to relieve severe pain tablets

: Alcohol Booze,-hooch, juice Swallowing liquad

Bart/Rurates Barbs, blue devils, blue Prevention of epileptic Swallowing pills or
: heavens, candy peanuts, . seizures, restlessness, capsules ,
- downers, goofballs, high blood pressure

nimbies, phennies, .

pinks, rainbows, red T

devils, seggy, sleeping J '

pills, stumblers, tooies, ~ .

yellow jackets
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Too much of any depressant can Cause death, Users of

sleeping pills someumes lose track of how many pills they
have taken and accidently Kl themselves. Somctinies an
overdose of sleeping, pills happens on purpose. too. Today

more pcoplc comnut suicide with barbiturates than with

ﬂ Drowsy
ﬂ , Coma and possible
- - Sleep -
p,
Some @
More %, /

Depressants can have both physical and p.stychologtcul

effects. After taking a depressant. a person’s heartbeat slows,
his breathing rate goes down. his blood pressure diops, s
speech becomes waclear. and his coordimaton s less sharp.
Users of depressants also have slower reactions, are less able ’
to think clearly and to concentrate, and have trouble control-
ling their cmotions. Most of these symptoms wear oft” after
a short time, but there may be contuing effects too.

guns.

Excessive
numbaer

.

- As drugs wear off ...
* >

)
a dreamitke state, \ o
except when in need of a “hx' - pinpoint eye pupils
and a pale complexion

then behavior can

While under drugs . - . become violént
Sometimes people inject dtpressants into their own bodies.
Such people_are Qften careless with the needles they use. :

Diseases, like hepatitis, that are caused by dirty needles are
common among people who inject drugs like heroin. The

hole left by a needle can let discase-causing bacteria and  “Needle tracks”
(small needie marks)

viruses into the body, so drug users often have boils and other o i over a vein
on arms or legs

infections.
’ Boils often crop up
near old needle marks.

"Dirty needle disease.”

like hepatitis, are common
among people who use drugs.
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HOW'S YOUR A. Q. Alcohol is the most commonly used of all depressant drugs.
(ALCOHOL QUOTIENT)? In fact, many people think of alcohol as simply a beverage
: rather than a drug. But its cflects are clearly those of a |
depressant drug Alcohol has been studied more than any ’
other depressant, so we know more about its efects. For this
reason, we will take an especially hard look at the way alco-
| hol affects the body.
i You may have been surprised to see alcohol labeled as
‘ Stomach a depressant. Many people think of alcohol as a “pepper
upper.” They even talk about “getting high” on alcohol. But
we now know for sure that alcohol slows down the part of
the brain that controls behavior (through a negative feedback ‘
system). |
Let's see what we know about the effects of alcohol. First,
aleohol. gets into the blood very quickly. It is not digested
in the stomach and small intestine but, rather, goes directly ‘
into the blood. Once there, the alcohol becomes mixed with b
ﬁgg'ﬁb‘;’t‘:ﬂces the blood. How much effect alcohol has on the body depends - ,
pass Into blood upon how much of it there is in the bloodstream. The amount
caplliaries. of alcohol in the blood is usually measured as a “blood-
alcohol percentage.” After a person drinks a few ounces of
whiskey, for example, his bleod-alcohol percentage may go

! up to 0.06%.. - .
Flow of blood
through
capillary Cautlon Did you read the blood-alcohol pereentage correctly? .

. 0.06% does not mean 6%. It means six hundredths of one
percent. An easy way 10 think of six hundredths of one percent

‘ [ is 6 parts of alcohol in 10,000 parts of blood. : !
‘ _ - - ~ Table 4-2 shows the blood-alcohol percentage of people

; ~ _ after they have drunk various amounts of alcohol. The

’ : ~ table also describes some of the known effects of drinking

l > ‘ . alcohol.

l . .

[]4-1. Describe gencr;nlly what happens to the effect of alco-
hol on the body as the blood-alcohol level goes up.

_ As you can see, a lot of things happen to a person’s body

. after he drinks alcohol. When the amount of alcohol is small,
negative feedback systems seem to be able to return the body

about to normal fairly quickly. But heavy drinking or long-

60 CHAPTER 4 term‘drinking can lead to more permanent changes.

- ey

J..

v

o3 Je0AL %A < Lo Lotk N waur . Juied O agesy IR L gt 3
R 1 RN Ry AR A E AN RS Bt PN Y -%
) & i




— | —— | mire————

SOMLE FHETOTLS O ALCOHOLIC DRINKS
Time tor
Amount of Blood- All Alcohol
Alcohohe Alcohol Lypical Lilects to Leave
Dnnk 1 evel on the Body® the Body
1 highbadl (1} or OO¥e Shight changes i teehg, but the way the person 2 hours
whishey) tecls (mad. happy. cto) vares
1 cochtanl (14 02
whiskey)
$4 0z plain wine
2 bottles beer .
2 hghballs 0.06% Warm fechng; mentally relaxed, reacts less 4 hours
2 cocktails o pressure
Ll oz plain wine
4 bottles beer
3 haghballs 0.0Y% tmotions and behavior exaggerated; tatkanve, 6 hours _
3 cocktails noisy :
164 oz (1 pt) wine .
6 bottles beer ’
4 highballs 0.1 2% Awk¥Ward. clumsy movements; some 8 hours
4 cocktaly unsteadiness when standing ot walking
22 o7 plain wine
8 bottes (3 qv) beer
5 highballs 0.15% Drunkenness: walking, talking, thinking very 10 houss

S cocktals
27} oz plain wane
4 pt whiskcey

abnormal

* Based on a person of “average” size (150 pounds). People weighing more or less would s

gradually wear off. '

L

The most important results of drinking have to do with alco-
hol’s dulling effects on the brain. Because the brain controls
most of our thinking and physical activities, this dulling can
affect not only the person who drinks but other people near
him as well. One good example of this has to do with the
way alcohol affects a person’s ability to drive a car. Lets
. take a look at this. '

-

.

OF ALCOHOL

SOCIAL EFFECTS

how more or less effect. The efjects <

Table 4-2
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Look at Figure 4-1. The data there compare dnvers who
have not been drinking with drivers who have been drinking
moderately. The table shows how quickly two groups of such
drivers were able to stop a car on a dry road.
Notice that at 70 miles an hour it took the drinking drivers
133 feet more to stop their cars than it took those who had
not been drinking. How long is 133 teet? To find out, you :
Figure 4-1  may want to measure ofl the distance.

' 20 MPH AVERAGE STOPPING DISTANCES FOR PASSENGER CARS
: R 59 feet
| 30 MPH Normal stopping dist g |
| foot ormal stopping distance
88 fee [_—___] including reaction time '
110 feot . ‘
! 40 MPH , Stopping distance when :
' ! 149 foet moderate drinking !
! 166 feot is involved. ‘
; 50 MPH L
; —1 243 foet
| 304 fest . |
i
' 60 MPH
366 feet -
=l _ 457 teeot
. 70 MPH
? 532 feet

[]4-2. Why are the differences in stopping distance shown
in Figure 4-1 so important? v

Studies have shown that stopping ability is only one of

many driving skills affected by alcohol. These differences

. mean that a person who has been drinking is simply not as . .

. safe a driver as one who has not been drinking. This is borne ‘
out by the graph shown in Figure 4-2. It shows that a driver
with a blood-alcohol level of 0.11% is ten times more likely

to cause an accident than is a nondrinking driver. - d

. : Many states now have laws against driving after drinking, ’

Most of these laws use a blood-alcohol percentage level as

‘s the operational definition of when a person has had too much

alcohol to be able to drive safely. Illegal blood-alcohol per-

centage levels vary from state to state, with the range from

0.08% to as high as 0.15%.

.
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level. Discuss whether or not you feel that this percentage
is a good cutoff point. (Look back at Table 4-2. It may help
you decide.)

[]4-8. According to Figure 4-2, drivers with the following,
illegal blood-alcohol levels are how many times more likely
to have a traffic accident than nondrinking drivers: 0.08%?

0.10%? 0.15%?

After a person drinks alcohol, how long does %&akc for
his driving ability to be affected? The_ data in Figure 4-3
relate to this question. The figure shows how the dnving
ability of a 150-pound person who has taken 1 oz of alcohol
is damaged over a period of time. ‘ '

‘o

|
|

riving ability (%)
8

Figure 4-3

.8
0 e e P e —-
Yo 7™ 3 1 . 1Va 1y 1%
* Time (hours)

76
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2Va

45
40
35
g 30
o
£2%
- _‘:‘g 25
£3 £ 20
§es
< oes 18
5 10
5
] :
.00 02 04 06 .08 10 A2 14 186 18 20
Blood-Alcohol Level (%)
(]4-3. Many states have set 0.10% as the illegal blood-alcohol  Figure 4-2

Vi
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Figure 4-4

To get 1 0z of alcohol, a person must diink:
one bottle (12 oz) of beer.

[ 14-5. About how long after dunking wasat betore the most
damage was done to the person’s driving abihity?

[ 14-6. How long did 1t take the 1 oz of alcohol to begin to
damage the person’s dniving ability?

At this point, you might be wondering what a person needs
to drink to get one ounce of alcohol. Figure 4-4 shows this
for three common alcoholic drinks.

or
a shot (V2 jigger) of whiskey

an average (3 to 4 o0z) glass of wine.

VARIATION OF
EFFECT

64 CHAPTER 4
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Alcohol doesn’t affect everybody the same way. Some people
can drink more with less eflect than others. Nor does alcohol
affect the same person the same way at all times.

(JJ4-7. List as many variables as you can that might explain
why alcohol affects people differently.

Take a look'at Table 4-3. The table compares the effect

+ of selected alcoholic drinks on the blood-alcohol level of
people of different weights.

Table 4-3 .
g,‘ o e~ v s e o e e e e
L Resulting Blood-Alcohol 4
i Level (%) According to ]
f Alcohol Body Weight (in 1b) _£
~ Beverage Content Amount 100 | 140 | 180 | 220 :
{ Beer - 4% 12-0z 04 1 031 021 02°¢
g bottle or can _ i
, Wine 12% 3oz 031 03] .02 .02,
‘ glass - * ;
 Liquor 40% 1-0z 03 | 03] .02] 02
(strong) glass
Mixed drinks 30% H-oz 08 ] 06| 04 ] 04"
. (strong) - glass ' .
k.‘sno-iu\. ~ntas - . fv Bk Bdehan e e __.,__,..,,,‘,'_,J\.\“’

7
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((]4-8. Why 1s more alcohol needed to mcicase the blood
alcohol level of heavy people than of people who weigh less?

People who become physically dependent on alcohol are
called alcoholics. And as with all other dmgs, alcoholics have
withdrawal symptoms when they try m?ﬁl‘ up alcohol.

The effects of the other depressants histed in Table 4-1 look
to be about the same as the ones listed for alcohol. But there
is one fact that you should know about. Studics have shown
that taking one depressant dryg can affect what happens
when you take a sccond drugy he best example of this 1s
the effect that taking barbiturates has on people who later
drink alcohol. Studies show that alcohol has a much greater
effect on people who have already taken barbiturates than
on people who have not. Because barbiturates increase the
effects of alcohol, it is hard to control the total effect of the
two drugs taken together. Sometimes those who try to take
both find they have made a fatal mistake.

All depressants are known o produce physical and psy-
chological dependence. For this reason, they must be used
with great care. The lives of many users of these “down”
drugs have been ruined by the effects of physical.or psy-
chological dependence. When people become dependent on
one of these drugs,rthey will do almost anything to obtain
the drug. This can lead-to money problems and trouble with
the law. '

Well, after this look at depressants, you should be able
to tackle the next two questions. '

[]4-8. Give an operational definition of depressant.

[]4-10. What are the useful and the dangerous effects of
depressant drugs?

-

Did this chapter get you down? Well, the next one has
an up-beat. '

e

_Belore going on, do Self-Evaluation 4 In your Record Book.

.

IT'S NOT SO SIMPLE

s
ARt
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Wake Up Chapter 5
and See Things \

Most people are like prizefighters— they'd rather be up than
down. Those who sell drugs are aware of this. So there are
about as many “wake up” drugs (stimulants) on the market
as depressants.

Stimulants are chemicals whose effects are the opposite of
depressants. These drugs speed up the body’s activities. Some
examples of stimulants, along with the slang terms used to
describe them, are shown in Table 5-1.

Medically, stimulants are used to prevent sleep and rehieve
drowsiness of tiredness. They also help overweight people
control their appetites. Stimulants may slow- down reflexes
and so should not be taken by people like astronauts, fliers,
or truck drivers. Athletes sometimes take stimulants in hopes
of performing better (even though many sports associations
have made them illegal). '
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Uisetul Propetizes When Ulsual Methad
Chenmucal Shane Terms Presertbed by Daoctor of Taking
Benzedime Benmies, baombido. None
. ! browns, coast 1o coasts,
co-pilots, eve ()pC'nCI‘.\.
footballs, hedits, I A
G .| Dbd proppers, peaches.
E | pep plls, roses. truck . B
i o dnivers. tumabouts, /
' 1 _‘}:::_ wake ups, wheels, . 1 Swallowing pil‘tur
i [ E whites. capsules. o1 mjecting m
, <€ Dexednne Dexies, hearts, Appetite-curber for vems
. : t oranges. Xmas trees overweight\people,
! { rehieve drowsiiess
i t Mecthamphetamine ‘ T _
1,;" : (methedrine) Crystal, meth, speed None -
'Y - -\
Cocaine Bernies, Bernice, Pam-killer for Smifting, chewing, or }
Burese, €, Came, ° operations : njecting :
| , Ceail. Cholly, Corrine, ‘ . ‘?
1 <Coke, dust flake, girl, | £
. gold dust, leaf, snow, ) S
star dust N
. Caffcine Java Added to aspirin to Swallowing liquid ‘
- | add cecuveness; :

rehieve drowsiness i
N N N . N . . :
[ YU R LY PR T AT NCANPPUTTS PUS I SRIVORE M L1 INEL ) AE-OF SR TR WS P SR NSRRI BE AR B AR B B e e b nast o

Table 5-1

PN

-
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[]5-1. What changes in the body da you predict that these

drugs cause?

Your answer probably included such things as increased
heart and breathing rates. Perhaps you listed higher blood
pressure, too~ These things do happen, but some other effects
of stimulants are not so easy to predict. These include wide-
open eye pupils, dry mouth, sweating, headache, loss of
appetite, and paleness.” S :

'[J5-2. What effiects pn the mind do you predict that stimu-

lants have? _ )

The psychological effects of stimulants are not so casy to
predict. But users are sometimes nervous and irritable. They
get “‘uptight,” can’t sleep, and behave in unexpected ways.

-
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The amphetamine user will be
W\ -
argumentative, overactive. unusually talkative.
gunerally unable ta vat- no appetite,
generally unable to sieep.
) ’ ~ ] \ uninhibited
) )} )
!
Harm from oral amphetamines , 7
(Q @ ) -

. confusion, “ i ( ( ( d (
unpredictable and unusual behavior that \
sometimes becomes viplant

9
9 79

?
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Stimulants seem to reduce tiredness because they help the-

" > ac . e o i you get
body use up its'stored energy. But the last of a person’s stored tob tired,
you are apt

energy may be used up suddenly and without waming. One
of the real dangers of stimulants is that when their effects
wear off, the body and mind may be near collapse from {ack
of energy. The person may even see Or hear things that aren’t
there. _ ‘ ,
Stimulants may be injected or taken as pills. When in-.
jected, the drugs are far stronger and longer lasting than 1n
pill form. ‘They, are also more harmful, a fact well known
by regular stimulant users.

to get sick.
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“ ' _ - The cflects on the body of sumulants are well illustrated

‘ ) , by the drug methamphetamine. commonly called “speed.”

R . _ Aftler ldl\lnz_‘ speed, the body goes thiough what s called a
? ) - “run.” Durning the tun the speed user, or “speed freak,”™ can
" . be dangerous to himself and to those around ham.

. S ) . C e
l . v . . . . Crystallized powder,
tabtet or liquid

. e " Exgpmely_ confuged,
- . N - .. Vor‘t{h mdlc(ablo
yjdon\bﬂh vior i§ common.

..‘-'Al.’,' : During a speéd run, the user becomes extsemely excited.
» e Theré is fo eating or sleeplhg}jthc user is just “‘strung out” e
hind “uptight.” A faster heart fate and higher blood pressure .

) “rnormal may make worse any heart conditions the user.
‘“gShock and evep_’deafhuhave occurred. .
everal-hqurs affer an injectiofi®of speed, the abuser may

““crash” ory“*amp, out.” Most crashes probably can’t be _
avoided. 'fﬂey happen because the user has exhausted his [
stored ener$y He may go into a deep sleep for 18 to48 hours.

When.h¢;gwakens from a crash, the speed user 1s tired,

- hungry, and often sad. To get rid of his sadness, he may take

gmphetanmk palls. ¢ (Because the amphetamines reduge his

_ , ., appelite; ‘e, may not eat. This ‘may cause him to become

. _ I ' rundown anﬁ easily- hit by disease. The real user may cven
: | . begm another’ ruh (Seé- F1§urc 5- l). ’

' ' . USUAL SPEED TRIP: N eRUNe ¢

3 to 6 days of
» confused
behavior -,

“CRASH"

‘ﬂ Stqgs taki
lnjtauztlonr;‘i

=¥ "B Sees things

o §

Takqs "Downers
. (depressants) ¢
b to calm. dowgp

- ) .
.Také% a stimulant
to get going again

. Awakens very
~sad anq tired

’

. “SPEED FREAKS”
Instead of taki
stimulant, will injéct
speead again and begin
another run’ i

W e g
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(715-3. Are the changes shown in Figure 5-1 an example of
ncgativc feedback? Explain your answer.

o Stimulants usually don’t physically damage the body. fiven
ilcavy users often return to full health once they stop takung
the drug. -

The body does not become physically dependent on stimy-
ulants. But it does become tolerant to these drugs. For most
users of stimulants, larger and larger doses are needed to0
roduce the same cfieet.

Psychological dependence upon stimulants 15 common.
The psychologicallyklependent person gets used to the effects
of the drug and turns to it to perk up mentally or emotionally.

You probably noticed that cafteinc was among the chemi-
cals listed in Table 5-1. Because caffeine is found n coffee
and tea, its use is completely accepted in society. The “*cotee
break” is an American tradition. The English have their tea.
Most people drink coflee or tea every day and feel that 1t
makes them more alert and less tred. _ :

On the negative side, people occasionally ‘become psycho-
logically dependent on caffcine. Caffeine is not known to
produce physical_dependence, but people often claim that
they need coffee in order to stay awake. Others complain
that they can’t sleep after even one cup of coffee. All in all,
the danger from drinking cotlge and tea is probably slight. -
(Some cola drinks contain caficine, tov.) ~ ¥

PROBLEM BREAK 5-1 . ' ' .

Here’s your chance to design an experiment to study the

ects of caffeine. -You are to think of a way to test this
;gpothpsiS: -
. “«Students who drink coffee (or tea) will do more poorly
onsa school test than students who do not drink coffee (or
tea).” . )

Don’t- forget to include in your description the experi-
mental and control groups you would use. You ‘may want
to actually do the experiment. Perhaps you’d like to try some
others as well. For example, you might try to tind out if there
are differences in the heart or breathing rates of cbffee (or.

 tea) drinkers. and nondrinkers.

Now that you’ve surveyed the stimulants, you are ready
to try the next two questions. * ' W :

: _
.
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B EXCURSION 2

HALLUCINOGENS—
THE “ALL AROUND"
CHEMICALS

[ 154. In your Record Book, describe how you could find
out il someonc had taken a sumulant.

[LJ5-5. Give an opcrational defunton ol sumulani.

2 o

Veiy simply. hallucinogens are substances that affect the
mind. They get their name because they often lead to whal
are called “hallucinations.” Excursion 5-1, “Is It Really
There?? deals with hallucinations. 1f you don’t know what
a hatlucinatjon 1s, do that excursion now.
Some examples of hallucinogens are shown in Table 5-2.
As a group. the hallucinogens are commonly called “mind
benders,” “‘scramblers,” and “mind blowers.” Unlike stimu-
‘lants and depressants, hallucinogens are not usually used as
medicines.

Table 5-2 .
_I | it taaadirdtalh RIS bl i {1 S LA T FETH I IR et AR Y A B i B e A AR R M & - . "’ ay
T f 4 ¢
; b HALLUCINOGENS ;
i L
' ' . Useful Properties When Usual Method $
' " Chemical* Slang Terms Prescribed by Physicians of Taking i
: , LSD Acid, Big D. cubes, None _ Swallowing -
: sugar, 25, trips , - ) 3
. Mescaline Big chicf, cactus, mesc, ~.*None. * Chewing and. swallow- i
j : moon, P, peyote. S - ing; sometimes injected !
; Psilocybin Mushrooms None / Swallowing -~ .:3
_ ' Marijuana Bobo bush, fu, gage., None Smoking or swallowing ¢ i
: giggle-smoke, grass, - 1
o 'g hash.. hay, hemp, jive, . a _ é;
e locowéed, manicure, » « 3
Mary Jane, mezz,
; _ Mohasky, mooters, i
. more a grifa, muggles, 3
T .- mutah. pod, pot, rope, ( :
' splim, stuff, Sweet . q
vk . Lucy. Texas tea, weed !
- : . - W»:ji-'--'-* % IPYRE VNI AP CPLTR PSRN PE . R L PPN RTINS { -Mw&é&wu‘&‘u‘:&.ma.wm»wum_M.\... S e ARAILA e B RV LR e tan et e, ...m..x.ahi

A .

; o Many hallucinogens are made from parts of plants (sce

Figure 5-2). For example, mescaline comes from the peyote
cactus. LSD originally came from a mold that grows on
grainsy and marijuana comes from the hemp plant. -

3 .
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Manjuana is often made mto homemade agarettes (called
“sticks,” “jomnts,”" o “recfers™) and smoked. Someumes,
though, 1t is swallowed. caten. chewed. or smifted. See bagure
53 The active chemmeal m marguana has been manufac-
tured. This substance 15 someumes ijected anto @ vem or

muscle.

Leaf. Stems, Seeds

Smoke

i

Figure 5-2

Figure 5-3

Marijuana (pot) is just one of several chemicals that come
from the hemp plant (Cannabis). This common weed grows
in many parts of the world. Sec Figure 5-4. Marijuana is
a mixture of the dried leavey uand stemy of the hemp plant.

A much strolh,'tLgJZUg that 1s made from hemp 1s hashish.
Hashish is made from powdered dust that comes from the

_tops of the female hemp plant.

Some of the psychological eflects of marijuana are listed

below. - )

-

People who smoke pot often
e don’t care what they do.
mix up time and distance. .
see things that aren’t there:
escape for a short time from reality.
behave in odd ways that may harm others.
may feel safe cven when they are in danger.
may become psychologically dependent on it

The physical effects of hallucinogens can be measured. But
these are usuasly minor-compared to effects caused by the
depressants that are called hard drugs (heroin, morphine,
etc.). The physical effects of hallucinogens vary among pco-
ple, but some common ones are expanded pupils, lower body
temperature, chills, and nausca. "

[§

T

Figure 5-4
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[ 15-6. Would a person with cxpandcd pupnl:». be bothered
bys o1 fecl comtortable in, buight hght?

Table 5-3 describes the eflect of marijuana on the heartbeat
of two groups of people. The first group (new users) had
never smoked marijuana before. Members of the other group
were regular users of marjuana. The results are given as
changes from the normal heart rate 15 minutes-and 90
minutes after smoking marjuana. A plus sign (+) before
a number means the heart rate was faster than normal. A
minus sign (— ) means the heart rate was slower than normal.

Table 5-3

> LT b AaC s ek P ) ) Ll e £t /b USRI N i
{4
B .

b i e | mn'f"qu'qs

-

~>h'_.n-KSJLA‘

pry

EFFECTS OF MARIJUANA ON HEART RATE 1
3 15 Minutes 90 Minutes
l Manjuana Marijuana
E Mystery 1ow High Mystery How High
¥ Subject Drug dose dose Drug dose dose
r v New Users j
B +16 | +20 | +16 +20 6 | _4a 1
| 2 +12 +24 | +12 -6 +4 | -8 1
3 + 8 4+ 8 | +26 — 4 + 4 + 8
x +20 +8 | 0 - 0 +20 | — 4
ts +8 |+a | -8 0 +22 | -8
| 6 +10 +20 +28 S 20 - 4 - 4
L7 + 4 +28 | +24 +12 $+ 8 | +18
8 -8 +20 | 424 -3 P+ | A4
L 9 L0 | '+20 | +24 +8 - +12 0
Average | + 18 | +169 | +162 | + 08 | +.76] —29
3 Regular Users 2 -,
10 +32 T4
N LI +36 | +36
‘12 +20 +12
13 ‘r] + 8 o + 4
f -+ 12
15 +54 - . Y
‘16 +24 . 0
+60

1 A . L .
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[115-7. Why doces the table hist changes from the pcn‘.nn‘s
normal heart rate wstead of showing, has actual heart rate?

[ 15-8. What ctlect does matijuana seem o have on heartbeat
rate?

[ 15-9. Does manjuana have more cject on the heartbecat iate
of regular uscrs or of new uscis?

(}5-10. How much doces the heartbeatyrate of new users vary
15 minutes after smoking a high dose bt marijjuana?

(]5-11. Why do you think that only high doses were gven
to regular users? :

[[15-12. Is the effect of marjuana on heart rate more like
that of a depressant or a stmulant?

You probably noticed that a Mystery Drug was listed in
Table 5-3. You'll find out what that drug is a httle Jater.
Why do people use marijuana? Table 5-4 shows a few of
the reasons given by 32 adults who had used marjuana ten
* or more times. Notice that the reasons are almost tie same
as thosc:givcn by people who smoke ordina /éigarcttcs.

. Table 5-4
E?..F,.....W,,,,‘.,.._\_.,A..-W... R RN R R
! 3
o 'REASONS FOR USING MARUUANA
\-“{- - Percent of Use
* Stated Reason Frequently | Occasionaily
" 1. To produce a sense of wéll-being '
(a “high™) 66 25 :
o 2. To relax ' 0 32 :
3. To relieve tension ofr slress v 387 44 '
4. To increase sociability 25 S50 o
5. To increase enjoyment of plays.
. movics, etc: . 22 44 )
6..To go along with the group : " 16 41 '
7. To relieve depression 16 25
~ _8: To cope with uncomfortable :
social situations 13 28

- pat <

.
1

RO SR T i TR R SR SeZ BRI A G [PRIPPINE SRV

ko

“The reasons given for using marijuana can be broken down-

. into-several groups.
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[ 15-13. Which reasons listed might be considered as coping
with problems?

Note that the percentages listed in the two right-hand
columns difler in many places.

[7]5-14. Record in your Record Book what differences you
predict between the personaliies of heavy and light man-
juana users.

Earlier you saw that alcohol lessens driving ability. Un-
fortunately, we don’t really know what happens to peoples’
driving ability after they usc marijuana. But we do know what
experienced users of marijuana say happens to their driving
ability. Table 5-5 shows the opinions of 32 adults who bad
used marijuana ten or more umes. :
Table 5-5 ° .

7T - "
F . EFFECTS OF MARUUANA ON DRIVING o

F Condmion Number of Responses *

Y Never drove ajter 1aking manjuana - . 8

i Felt t‘f\,al_ uémg marijiana lcsscncd.drivmg
- abulity. - 20

| Telt o dropain diiving ability after
“taking marjuana 4

IR T SR Groryevs RUN LR SOREEE SO e st i
Perhaps you know that people who use hallucinogens (like
marijuana) often overesumate how well they can perform
afier taking a drug. Some scientists have reported that this

happens.

[15-15. What do you conclude about the effect of maﬁ"ijuana
on driving ability? '

o

If physical changes were the only effect of hallucinogens,
nobody would worry much about them. These effects don’t ~
“seem to be very serious. But it is the psychologigal effects
of hallucinogens that have focused so much attention on
these drugs. 1t's hard to describe these effects decause they |
differ from person to person and in the same person at
. 76, CHAPTER 5 : different times. o :

>




P A ) RAR R L il e ¥ o

. -

.
: [et's take a mare &tailed look at some reactions to an-
'3 other hallucinogen LSD. we'll look p;unculurly at.the psy-
chological effects that have been reportted. In pure form, £SD
is colorless. odorless, and tasteless. Because a small dose
produces results, 1t is usually muxed with other substances.
LSD i§ most frequently tound n capsules, tablets, hqud
vials, pieces of paper, and sugar cubes.

Symptoms are usually greatest two to three hours after an
average dosc of LSD. The drig's etlect then begins to wear
off. After cight to twelve hours the user has usually recovered
completely.

What are the psychological symptoms of a dose of LSD?
Figure 5-5 describes some of the things that LSD users report.
Volunteers were questioned every hour starting a half hour
after they took the drug. The graph shows the percent of
Yes answers at each ume.

Figure 5-5
Are You Nauseated? Do You Feel Dizzy? " s Your Hearing Normal?
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| 15-16. How would you describe what LSD scems to do to
people’s minds?

[715-17. Do the effects seem to be directly related to dosage
levels? :

(15-18. How long do the psychological cflects of LSD (at
these dosage levels) scem to last?

(715-19. Does a larger dose produce longer lasting effects than
a smaller dose? '

[ ]5-20. What other effects would you be interested in trying
to measure? ‘ -

Table 5-8

L <l ori i s R R ora e L ek L s ot d il S A

EFFECT OF MARIJUANA ON ‘THE DSST

15 Minutes _ 90 Minutcs

Marijuana . Marijuana

;L-:

Mystery | Low High Mystery Low
Drug dose dose v dose

[~%

g e
8%
et £

1

i New Users

R

-8 17
+6
-4
+1
-1
-4
+3
-4
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Regular Users
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+ 1
+11
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Are you still curious about the Mystery Drug? Good!
You'll learn more about 1t in the next chapter.

Some users of hallucinogens claim that the chemicals “ex-
pand” the mind. They believe these drugs make people more .
' creative and productive. Let’s see if marijuana affects think- . S
ing ability.
Table 5-6 shows the effect of marijuana on the Digit Sym-
bol Substitution Test (DSST). (Sec Excursion 5-2, “The ‘::(ﬁlj RS ON |
DSST,” for an explanation @f this test.) The test was given
. to a group of regular marijuana users and to a group who
. " were using the drug for the first time. On a signal, each
- subject tried to fill in blanks on a test sheet with symbols
l that matched a code. Each subject had the code available
throughout the test. The numbers in the table show the gain
or loss in scores made after smoking marjuana compared - - .
with scores made before smoking it. A plus sign means the
score went up and a minus sign means that it went down.

l []8-21. Which group (new or regular users) had the greatest
) 1; change in scores at 15 minutes? at 90 minutes?

I

{

(18-22. What effect did dosage level have upon the scores
‘of the new ugers?

- []8-23. Did the scores made after 90 minutes improve over - ' >
the scores at 15 minutes for new users? for regular users? :

. []8-24. What do you conclude about the effect of marijuana _ .
on the new users’ test-taking‘ility@ : o _ .-
' [15-25. What do you conclude about the effect of marijuana \
on the regular users’ test-taking abulity? CHAPTER 5 79
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-

I marnjuana smokmg related to alcohol dninking? to
smoking tobacco? If you'd like to hnow more about this, sec
Excursion 5-3, “Pot or Booze?” _

The hallucimogens have not been studied enough to know
what long-range cflects they may have on the body or mind.
Some scientists believe the use of such drugs thay lead to
chromosome damage. (Chromosomes are the part of cells
that carry genctic informaton.) This thecory needs more
checking.

Table 5-7 gives the results of one study that compared
chromosome damage mn LSD users and in nonusers. Note
that chromosome damage was also found in some babies
exposed to LSD before they were born. This happcned when
their pregnant mothers took LSD. '

Table 5-7
r e e e e | ;
CHROMOSOME DAMAGE
l . Percentage with Chiomosome Damage
Group Range Average
Nonusers : 6 10 16+5% 9.03%
LSD users - . 8 to 45% 18.76%
Infants exposed to LSD
before birth 9510 28% 21.5%
t
[ DN . . - K

[]5-26. What do you conclude about the theory that LSD
causes chromosome changes?

Another poorly understood cffect of the hallucinogens 1s
called a flashback. Even without taking the drug again, pco- -
ple sometimes notice later some of the drug’s effects. Flasky
backs may happen several years after a person stops using
a hallucinogen like LSD. If. a person’s last LSD expenence

was a bad one (bad trip), the flashback can be very terrifying.

[)5-27. In your Record Book, describe how you could tell

" if someone was under the influence of a hallucinogen.

[15-28. Give an operatonal definition of a, hallucinogenic

e o]
’
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Well, you've now looked quickly at some of the physical

and psychological effects of some of the common drug.s. It

you find you need to review what you've learned or want
a little more information, scec Excursion 54, “Drugs In a
Capsule.”

Betore going on, do Selit-Evaluation 5 in your Flec(fiﬁ Book.

-"

g FLASHBACK
(RECURRENCE

CHAPTER 5
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Should It Be | Chapter 6
Against the Law? | -

pol

| . Before you wind up your studies of the effect of .drugs on
‘ .- the body, yju should think about two more things. First, you
’ ** should identify the mystery drug that was described in the

last chapter. The data in Tables 5-3 and 5-6 indicate that 7
this drug can strongly affegt the body. You should certainly i ’ , : i
learn what the gdrug is. '

Another important part of the drug problem has to dq with
the law. You should know how laws affect the use of drugs.
Furthermore, you should tonsider why wE?havc drug laws,

- whether the laws we have are effective, and whether we need - .
any more such- laws. - . .
First, let’s ;,denufy the mystery drug and try to decide how
. .it-produces its eﬂ'cu Then we'll lobk at the legal question.

. . : . . . . .
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CHAPTER 6
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Would the mywtery drug please wlennfy uself?

In the last chapter. vou studied some experiments that
involved a mystery drup. What was that dig? Hefore you
find out, lets look at a few more studies that used 1t

One such study involved atthnins panents The patients
were given a tablet of the mystery drugn place of «lnolhcr
medicine that had cased therr pam It the tablet did not hclp
the patiecnt got an injection of the mystery drug. Table 6-1
shows the results.

Table 6-1
| n
MYSTERY DRUG EXPERIMENTS
lmprovement
, - —
Condinon of Patignts Group A Group B
Type =1 arthnus 58% 69% :
Type #2 arthritus 49% 63%
\ L KEY
g ' Group A: Patients given mystery drug tablet
i Group B. Pauems gien a tabler of the mystery drug and the an mjerdmt
i of the mystery
Lo !

Table 6-2 shows what happened in another study, m‘volvmg
other illnesses.

Table 6-2
P e e e e e . - nrr >
- MYSTERY DRUG USEFULNESS ) 1
{ Percentage who felt cured '
Condition by the mystery drug
Pain following an operation 30
Cough 40
~ Headacht 52 '
- Seasickness ) 58
Nervousness and tension 30
Common cold 35 '
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This must be some drug! Could 1t be the wonder drug
that man has searched for for centunies? Want to know what
it is? i
Sugar? Starch? Salt water? Bet you didn’t know these were
such powerful “Medicines.”

PROBLEM BREAK 6-1

"You are Yo try to explain how sugar, salt water, and starch
eem to cure people of many ailments-Record your explana-
tion in your Record Book. Then discuss it with your teacher,
_your classmates, nd/or your parents. Finaily, try to tind out
how doctors explain this effect (talk to your doctor if you
can).

Mystery drugs are called placebos by doctors. Placebos are
often used in studying the effects of drugs on people. In Table
6-2, you saw that about 40 percent of people given placebos
claimed that the placebo helped them. Obviously, any really
effective drug would have to do better than that. The test
& a new drug is whether it works better than a placebo.

K 4 -

(J6-1. Is an aspirin a placebo? Explain yoyr answer.

It’s quite ob ious that people are quite different. Even the
same ptrson geacts differently at different times. This makeg
.it hard to-pfedict the effect that any drug will have. Miiny
doctors feel that a drug’s effect will vary depending upon-~
how a person thinks it will affect him. It seems that the more
a person believes a drug will help, then the more it actually
helps. . o -

’

Figure 6-1

THE POWERFUL
PLAREBO .
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~ When somceone knows he s petung a pl;lu'hu nstead of
el medicine, the placebo usually docsn’t help im. Wath
this in muind, scientists often setup a double blind experiment.
_ In this kind of expenment. neither the paucnt nor the doctor
- : knows whether the patent gets a placebo or the real drug.
(In fact, most patients have noidea that a placebo experiment
‘ 1s going on.)

. [16-2. What vanable docs the usc of a double-blind experi-
\ ’ ment help to control?

‘ WHAT ABOUT Your last problem in connection with drugs has to do with
THE LAW the law. By now you realize that some drugs can do great :
harm tp people and to society. For example, alcohol leads
' " to a lot of traftic acgidents in which people are killed and
- ' property is damaged. Also, some pedple’s lives are ruined
because they become physically dependent upon drugs. To -
protect peoplg and society, therc are laws against using or
evc? carfying certain drugs and against driving when drunk.
Arelthese laws effective? Do we have enough such laws? Do
we have too many? These¢ are some of the problems you will
explore next. . .
Before you can think clearly about drug laws, you should
know 4 few things about why we have any laws at all. This .
is a very complicated subject, but we'll try to raise some of
: : ‘the most important points about it. - I

+

.

\ .

LAWS TO PROTECT * . Unfortunately, pepple don’t always get along with one an-
PEOPLE FROM PEOPLE .other. People sometimes murder other peo;ﬂe, they steal each
: ’ other’s property..and they try to take advantage of each other. -
Even whole countries have a hard time- getting_along. Mil-
. ' lions of people have been killed and hurt in wars fought over
) often_ugimportant national interests! )
: "For a long time.it’s been known that people sbmetimes.
E . do cruel things to one another. The first laws made were
o / ' " . mostly to protect people from ather people~An example of
* ' ", an early set of laws with this purpése is Hammurabi’s Code.
s L This code of law was wriften almost 4,000 years ago. A few
' . ' _ rules from this code appear in Figure. 6-2. Look them over
- g - . and notice that many of them aim 1o kéep one person from :
. 86 CHAPTER 6  °* taking advantage of-enother. " 7 R
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f':; Hammurabi's Code \ ;j/
! p’-\j If a fire has broken out in a man’s house and .25 ;
l)f} one who has come to put it out has taken any- 2.0 ;
e g2} thung., that man ehall be cagt_into the self-same ;«Xf A |
i .
N If a woman, who is not living in the convent 2. |

! N ! : L ~7

L?\\; open a beer-shop or enter a beer-shop for drink, 204 l !
?:\8 that woman shall be put to death. Y |
[\\S If a son has struck his father, his hands shall K \ :
! be cut off. =22 |
v = f
= If a patrigian has knocked out the tooth of a ) i
o ’\'Qf plebeian, he shall pay one third of a mina of by
58 silver. . =
> &
= If a surgeon has operated on a nobleman for ) /
2 . N 7 :
N~ an eye injury and has made the noblemart lose b '
Ly his eye, the surgeon’s hands shall be cut off. g;‘
I&—J v T | 7,
1 \ A
S VY E R E R R RNy DR ERRAE |
. Figure 6-2 ;

| .

b As you can sce, in Hammurabi’s time, punishments tended % :
t0 be on the hard side. But as you can guess, no matter how g
hard the punishment, some people still chose to break the _ !
law. . . ‘ ) : , i
In any listing of laws, some laws are more important than  LAWS, RULES, ) :

" others. Two men are standing on the sidewalk. :One, man  CODES, AND NO-NOS '

' steps out into the st and crosses against the traftic hight. )

' The other man goé¥into a bank and robs it. Both have
broken laws, but one is a criminal and the other is not.

And, of course, laws change with time. The Pilgrims passed '
N a law that made it a crime to have a fire in the fireplace //
between the hours of 9 RM. and 5 a.Mm. Even today, at cer- , N
tain times and in certain places, it is against the law to be . :
out alone in the street at night. ‘ . CHAPTER 6 87
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Most people agree that wc\sl have laws to protect people
trom other people. But making such laws s not ecasy. The
main trouble 1s that 1tas hard to predict what wall happen
when people do what secem o be mnocent things. For ex-

¢ ample, some people feel that society soon will suffer because
too many children are being born. If this is true, then pcople
who ten years ago had a lot of children were actually harm-
ing society. Yet there certainly was no thought then of pass-
ing.a law aganst having children.

Passing moral laws is even harder than passing laws to
¢ photect people from people. First, people don't always agree

e e ALY pOOd AT What- 1s-bad: - Many-a-taw- aimed gt s

keeping people from doing.something considered to be mor-

\ ally bad has been called unfair sooner or later. Secondly,

it is very hard to make moral laws work. Making something

illegal doesn't always stop people from doing it if they don’t
feel that the thing itself 1s bad. -

PROBLEM BREAK 6-2

r

e et 3

In this problem break, your problem is to survey opinion
regarding what movies young people should or should not
see. To make the survey, you will ask several types of people
these questions: Ly

1. What types of movies (if any) should young people be
barred from seeing?
2. Why did You answer question 1 as you did?

You are to ask these questions of as many people as pos-
sible and carefully note the answers you get. Try to include
several kinds of people in your survey. Some examples of
people who might give interesting answers are these: Young
people, including your classmates; teachers; muinisters,

priests, rabbis; theater owners; doctors; parents.
I

In your Record Book, keep track of people’s responses to
. your questions. With each set jof answers, record sex, age
leyel, and occupation of the petson interviewed.
When yoy have interviewed 4t least 25 people (get more
if you can), fry to summarize the responses in a table. Then
describe in’writing what you have discovered about how .
different types of people feel about movies and young people.
- Finally, state what your survey suggests about-what rules
should be made as to what movies youilg people should see.

-
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One last pruhlcm with passing laws 1s that this can aftedt
peoplc'.\ jobs. Usupally a lot of people cam thenr hving, by
making ot sclhing whatever it 1s that will be outlawed People
who makce a pmdu'cl and those who distnibute or advertise
it can be thrown out of work 1if that product s outlawed.
Television commercials for the agarcette mdustry are a good
example of this kind of problem.

‘ ness. Millions of people carn all or part of their hving from
! cigarettes. Farmers who grow tobacco and people who buy
the farmer’s tobacco and sell 1 to ciganetie companlcs’ﬁ'muld
be out of work if cigarcties were outlawed. So would the
people who work for cigarctic companics, the truck dnivers
who move cigarettes around the country, and the store own-
ers who sell cigarettes. '

Even state and local governments would suffer if a law
were passed against making or selling cigarcttes. All the tax
money that is now collected from the sale of cigatettes would
be lost. Governments'would have to find other ways to tug
up money to keep schools open, build roads, and maintain
parks. ', _

As you can now sce, deciding what laws to pass 1s a very
complicated business. Before a-lawmaker passes a law, he
must decide whether the gains. from the law are hikely to

' society, butahey can also lead to reduced freedom for people
P ~ and to real cconomic problems as well. '

The history of laws against drinkingtalcohol shows the prob-
lems that laws can lead to. )
About 125 years ago, a law was passed in Maine that made
selling or making alcoholic drinks illegal. This law was sug-
* gested by groups who felt that drinking alcohol was morally
wrong. They pointed out the way men’s lives can be ruined

by liquor. - \
. 3 \
| e 102
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be greater than the losses it would produce. Laws can benefit

ECONOMIC EFFECTS
OF LAWS

""""|""""""""""""“"'""""""Making"ﬁnd"Se}!mg-mgmmw.» has.hecome a very big buse-

DRINKING LAWS—
A CASE IN POINT
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Soon several other states tollowed Maine’s lead. They, too,
passed laws agamst using or selling liquor. But soon liquor
manufacturers in states without such laws began to complain
about those states who had them. Their main point was that
the United States Constitution won't let a state keep its cit-
zens from buying liquor made outside of that state.

In 1890 the Supreme Court ruled that the liquor manufac-
turers were right. Because of the Supreme Court ruling, most
state laws against the sale of liquor were dropped by 1918.

® Those against selling liquor kept trying to make it illegal..
As a result of World War I, these people’s-requests were - oo .

partly met. In 1919, Congress passed a law against using fruits
and grains to make alcoholic drinks untl the war ended.
Using fruits and grains for this purpose was felt to ‘be a
waste of food needed for war purposes. Byt the ban was
not lifted at the énd of the war because a new amendment
to the United States Constitution (the 18th) made the making
or selling of alcoholic drinks illegal everywhere.

Before the 18th Amendment became law, many people
had to approve it. First, C?ress had to agree to ask the
states to approve the amendment. Second, at least three
fourths of all the states had to approve .the amendment.
Finally, Congress had to agree to actually make the amend-
ment law. These approvals were all gotten, and a]though

President Wilson objected, prohlb;uon became the law in-

. 1920.

The' t%n years after prohibition became law were very
tough for state and local governments and for the national
government. The trouble was that many people refused to
stop using alcohol'even though this was now against the law.
Law officers just couldn’t stop the demand for alcohol.

Gangsters and other unsavory characters soon 591 into the

liquor business.

-

Complaints about the prohibition law grew qmtc loud. .

Police claimed they didn’t have enough people to enforce
“the law. Health officials found that people were gétting sick

and even dying from drinking liquor made in bathtubs,
mountain stills, and the like. Cities and states complained
that they couldn’t operate without the tax.meugey they used
to get from the sale of liquor. Local citizeps complained
because liquor was hard to get and very expensive. Liquor
. manufacturers complained that their businesses had been
oomplctcly ruined. :
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In 1930, Congress and the states undid what the prohibition .
amendment had done. They passed the 21st Amendment o
the United States Consttution. This did away with the 18th
Amendment and returned the law o where it was before
1919. The change was objected to both by some churches
and by many gangsters.
- The argument over whether liquor should be made illegal

continues today. In some states and in some towns, liquor
l is still illegal, but the number of such laws 1s growing smaller
i every day. M - ( RSP PUR SR S0
[]6-4. Suppose a friend gave you nine arguments in favor
: of something. You can think of only one or two arguments
. against it. Should you accept his position? In your Record

Book, state why or why not.

— e g
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_Today most states have laws against using or even carrying SHOULD THERE BE
drugs like marijuana, heroin, and LSD. These laws are sup- " LAWS AGAINST
| posegA0 protect society and to protect people from ruining DRUGS?
_ own lives. But some people claim that the laws are
{Gnfair because there is not enough proof that drugs really
harm people or society. Others want the laws dropped be-
cause people will use drugs no matter what the law says.
These people claim that the drug laws only make pevple feel .
guilty and put the selling of drugs into the hands of criminals,
so that it cannot be controlled properly. Let’s take a look
at these arguments. .
~ First, as you now know, not all drugs have the same effect.
Much evidence suggests that hard drugs, like herom, can
. harm people and society. Because these drugs can lead to
physical dependence, using them can dominate a pergpn’s
life. A person driven by the need for drugs often loses his
ability to think of anything else. Such a person often can’t
- hold a job or even keep himself healthy.
+  Those who become physically dependent upon hard drugs
often do harm to society, too. Drug addicts often turn to
'Y ' crime to get enough money to buy the drugs they need. Police
" claim that most of the crime in large cities is associated with
drug addiction. ) ‘
" The claim that drugs can harm people and society is prob-
- -ably accurate for hard drugs like heroin. Most people agree
. that we need laws against the use of these drugs. :
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SUMMARY

The situation with respect to maryuana and LSD is less
clear. As y@ learned 1 Chapter 5, we really don’t know
very,much about the eflect of these drugs. A lot of studies
are being made to find out how these chemicals affect people.

-Unul those studies are complete, the argument over whether

i1l continue. Today, the case against LSD seems to
ing stronger while the one against marijuana seems
to be weakening,

~...As_you, think abdut marijuana and LSD, keep in mind
that” the evidence for using these drugs 1s at least as weak 7}

.as the evidence against their use. Perhaps the best way 1o
sum up the situation is to say that these drugs may or may
not be harmful. Although some authorities are still uncertain
about the effects of drugs, almost all of them agree that using
any drug purely for enjoyment is a very risky business.
L | ’ t

Well, there you have it. You now know in general what is
known about the effects of certain inputs on the body. In
some cases the evidence suggests a bleak picture. Overeating,
smoking cigarettes, using alcohol in large amounts, and tak-
ing drugs like heroin are dangerous things to do. The risks
associated with using marijuana or fairly small amounts of
alcohol seem to be less great but are still there.

Whether effective laws against the use of some inputs to
the body can or should be passed is a tough question that
is now being studied. In the meantime, however, your deci-
sion as to whether you will smoke, dnnk, overeat, or use
drugs may very well be the most important one you will ever
make. ’ Lo

Before going on, do Self-Evaluation 6 in your Record Book.
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and difterent.
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Dg you like to take trips, to try something differen( 1o see
new things? Excursions can give you the chance. In many
ways they resemble chapters. But chapters carry, the main
story line. Excursions are side trips. They may help you to_
go further, they may help you go nto difterent matenal, or *°
they may just be of interest to you. And some excursions are
provided to help you understand difficult ideas.

Whatever way you get there, after you finish an excursion.
you should return to your place in the text material and con-
tinue with your work. These short trips can be interesting

Excursions’
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In this unit the term calories is used a lot. If you don’t know
what calories are, this excursion will help Z«)u to find out.

Long ago, people thought that heat was a massless sub-
stance that Rowed from one object to another. They called
this mysterious fluid caloric. Later, howgver, this model was
dropped for one that considered heat t(/ be a form of energy.

Eventually, scientists found that they could measure the
amount of heat that went in (O water. All they had to do

was multiply the mass of the water by the number of degrees
the temperature went up. When they named the umt for

»

measuring heat, they used the term calorie.

Today a calorie is defined as the amount of heat it takes
to raise the temperature of one gram of .water one degree
Celsius. Here then is an operational definition for heat:

Amount of heat gained or lost (in_ calones) =
Mass of water (in grams) X change: in temperature (°C)

Stated in another way:

calories = grams of water X change in temperature (°C)

108 .
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Excursion 1-1

Answers -!o Chechkup
on page 12.

1. Heat
2. 1,000
3. 1°C : "

4. 100

Do this excursion If you got
the wrong answer to any ques-
tion. e

95
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Whén some substances” burn, they give off a lot of heat,
Others give ofl less Heat. In this excursion you will measure
how much heat varnous matenals produce. To do this, you
first need to buld a calonmeter. You will neced a partner
and these matenals:

1 alcohol burner and stand
1 beaker, S0 ml or larger
40 ml tap water (This is 40 grams.)

1 wired can (See Figure 1))
1 thermometer
1 potholder (or tongs)
1 paper towel
8 straight pins '
15 mini-marshmallows
~3 nuts (peanuts if possible)

ACTIVITY 1. Remove the bottom wires from the can. Then
thread 3 marshmallows on one wire and 2 on the other. Push

all the marshmallows as close together as you can.
- { . L

ACTIVITY 2. Put the marshmallow wires back on the can as

shown. .

4

ACTIVITY 3. Pour 40 ml (this is 40 grams) of water Into a
beaker. Record the temperature of the water In Table 1 inyour
Record Book.

{ ’ |

¢

ACTIVITY 4. Read carefully before dding this! Be sure to use
a potholder gF tongs to hold can. Don't pick It up with your
hands. Hold the can over an alcohol flame until all the marsh-
mallows are burning. Using tongs, quickly set the can on the




heating stand away from the burner. Instantly place the beaker
of water onto the wire basket in the top of the can. Leave
it there untii.the marshmallows burn out.

ACTIVITY 5. After the marshmallows stop burning, measure
the new temperature of the water (°C). Record under Final -
Temperature in Table 1.

Repeat the marshmallow activities two more times. Then
find out what the average gain in the water temperature is.

. Use 40 ml of fresh tap water for each tnal. )
' Next, for comparison, let's measure how much burning

nuts can raise the temperature of water. To do this, you will

. need the same equipment that is listed on page 96.

ACTIVITY 6. Push two straight pins Into each nut as shown.
Balance one nut across the bottom wires as shown.- Repeat
Activities 3 through 5. When you are all done, clean the wires, .
can, and stand. Record the data in Table 2. - '

.'.1-‘._ e v - - '-"""(_1_!
g MARSHMALLOWS i
_ Mass of | Starung | Final | Change in
Trial | No. of Mini- Water Temp. | Temp. Temp.
No. | marshmallows | (grams) cC) | O )
1 5 w0 | ‘
2 _ 5 40
b ' 3 5 40

b Average Tem-
. ' ]
Yable 1 perature Change
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* [ . NUTS ’
P e e e ey ._._..‘._1 ______ _—
‘ Masw of Staring t il Chagge an

!Tnal Waicr Temp Temp Temp. v -
' ! No No of Nt (yrams) (Y (") . (°C) . |

» P T 1 a0 | ' : i
\ L R . ~40 B _ o
'2 3 | 7 40 - \

N ‘ . Average Tem- : .
lbl. 2 ) . . perature Chango

S

h : wwmwﬁw&zwwumu»m “M-MM o ,&x

Al
. Y ' " (J1. Was all the heat produced by burning the nut or the ' ‘
) ' N marshmallgws used to raise the temperature of the water?” l
R ‘ ; "~ [7J2. Use the formula given on page 95 to find out how many
’ , ~ calories of heat were passed to the water during the burning
- ' of 5 marshmallows; of 1 nut. (Use the average change in

temperature for your calculations.)

e e -

[3. Let’s check to bé sure_you answered the last question
. . correctly. See if your calculations were done like this:

e mass X change in temperature = calories

Marshmallows: ___ grams of water X ___°C = ___ calories
Nut: __ grams of water X . °C =.__ calories S S

: By now you should know that a calorie is the amount of - - '
: | ~ heat it takes to raise the temperature of 1 g (1 ml) of water
' . ' . 1%C: This kind of calorie is often called a simple calorie e

e Y (spelled with a small ¢). But when people talk about the .
) - calories in food, they are talking about 1,000 simple calories
S - (one lulbcalone) For simplicity, a kilocalorie is usually called
- ' a Calorie (spelled with a capital C). Thus, 1,000 caloncs

: o equals one Calorie.

. . -

-~

: : [J4. How many Calories arc equal to 4,200 calories? . .

St [35. How many Calories would it take to raise the tempera- S
v L ‘ _ture of 1,000 grams (1 htcr) of water 1°C.

. Ly
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The number of Calories in different foods varies grcatly. One
reason for this has to do with wmch onc of three chemical
classes the food belongs to. Table |l sh@s'y)c number of
Calories in equal amounts ot these hreé classes. "

) ’ Tabl‘1 :
s

S N .{

. . . i
\"‘ .. o N
Class Calones . i
) of Food “ | per Gram T e
N ) . ’ Carbot;;dmtc 4
AN Protcin' 4
/’ Fat . 9
&
(J1. If you wanted the most Calories, bite for bite, which
o _class of food would you eat? .
' [J2. Suppose you wanted to avoid Calories. Which type of ‘
food would you cut down on? -
non-
| - . \ - 112 .
\ * .
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Table 2 will help you find out how many Calones are in
the food you cat. But rememblr two points as you use the
table.

1. The number of Calonies on the chart will not always
be the exact number of Calories you get. What food !
‘does for you depends in part on the way it is cooked. -
A . - . /
Also, everyone's body uses food a htde differenty. -
2. There is much more to proper eating than just counting
Calories. Such things as vitamins and minerals are as
important to good health as energy (Calories).

‘ Table 2 is for use in Problem Break 1-1 and the activities
on pages 1-20 of Chapter 1. Keep in mind that the figures
in the table are only approximate. If you need Calorie figures
for foods not listed, consult other tables. Your teacher can
help you find such tables. )

,.)

*
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. - Table.2
> ) . ) N ' 1
1 . x Food j Mcasure Calones Food Mensurce Calones
Beverages Raisin 1 shee 605
) '« Apple Juicc 1 cup 120 Rolls, sweel 1 med 138 :
) Coftec. black I cup 0. Rye I shee 57 :
Cocoa 1 cup 24 Waflle (no syrup) 1 (4 \g) 120 :
- VR Cola drninks I glass 105 White 1 shee ’ 64 .
' " Cream (heavy) 1 thsp 50 Whole wheat 1 shee 55
o0 U Milk, choc. I cup 185 n
Milk, skim I glass 90 Cereals ’ ;
Milk, whole I glass s .~  Branfake beup 1 .
. Milk shake I glass 340/ £.ookcd cergals 1 cup 165 ; :
& . -  Orange juice A cup 105 (\orn Flakes ! cup 06 3
- Tea . I cup 0 Grape Ngls ) 1 thsp. 28 -
& Tomato_juice I cup 50 Puffed Rice I cup 55
A - Rice K{nsplcs 1 cup . 133 N
Cakes. Pies. etc. ] _ - 7/
~ Angcltood cake 2" wedge 110 Fruits and Nuts - . '
. . _ Browmes | 1 piece 100 Almonds I cup 850 !
. i Chocolate layer ' : Apple I med. _ 75 ’
i *  cake, fudge frost. t slice 350 Applesauce Leup 184 P
I Cookies I large 120 Apricot | large 18 ,
: Cupeake. iced | ged. 185 Avocado 1 med. 160 !
{ Doughnut, cake 1 med. 135 Bamfnu \ I targe 19 ’
T Doughnut, jelly . I meg. 185 - B‘cmcs I cup 73 ,
r Pic, apple Lo &dgc 335 (;amaloupc‘ ) 4 med. 60 ;
P, pecan 3 whdge ‘4 570 Cranberry Sauce 3 cup . 225
i. i s Dates, dnied 3-4 daitces i15 ]
© Main Dishes o Fruit cocktail - } cup 60 - 4
¥ Baked beans-pork { cup 240 Grapefruit } 60 .
. Chicken pie 44 diam. 535 Grapes sm. bunch 55 .
. Hamburger & bun I med. 315 Orange y - 60 % .
* 7 Hotdog & bun | med. 770 Pcach 1 med. 35 :
.. Macaroni & cheese { cup 350 anuts (roasted) 1 cup 805 !
Y,. . Pizza, serving 1 med. " 185 Pahr 1 med. S0 }
i Rice, boiled 3 cup 100 - \Pcdans 1 cup 750 .
. Soup, creamed .| 1cup 135 Rlum 1 med. 35 }
' .Soup, navy bean 1 cup 170 Prunes, dpicd 4 large 115 g
" Spaghetti beup = | 260 Raisins - {cup 115 !
Stew (meat-veg.) 1 cup 252 Strawbcrries . 1 cup 55 )
ol T N w W -
o © Breads, etc. ' W:lt::t:lsclon : :l‘:rc : 632 E
. Biscuit ' . 1(27) 60-85 ' '
Cornbread 1 slice . 100 Dairy. Foods 4
) Crackers, saltine 2 med. 35 Butter 1 tbsp. 100 }
. . French toast . . Cheese 1” cube 110 :
¥ (no syrup) i slice ‘ 140 Cheese, coftage 2 tbsp 30 !
© 1 Melba toast 1 slice 20 Ice cream, vanilla } cup 145
\ Muffin 12" 100-145 Sherbert - § cup 130 4
: Pancake (no syrup) 1 (4) 60 \ "
’ . ;. . L " . _ NPTy et e e 2 e b e rgJ
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b ood ’—] M(‘u\nrcv‘] CAlonces b ood Mcasure h Calonies
Mear, ik, Poulin begetables
. Bacon - 2 shces 100 Asparagus 6 speais 22
s Beef, roast 1 shee 75 Canots, cooked 1eup 20
' — L.ggs ) 1 med. RO . Carot_1awn I sm (o med. 25
Fish J oz 135 Canot-rasin sal Jabyp 4 150
' Fishsucks . 1 3Joz 170 Cclery 2 s stalks S
| Frankfurter 1 med. 155 Coleslaw $ cup 60
\ ! Ham (lcan) 2 oz 125 Corn $ cup RS
' . Hash Y Joz 120 Comn on the cob | car 84
i Lamb “ 1 chop 140 Green beans } cup v 15 :
' . Liver Jor 195 Gireen leafy veg. 4 cup 20 0
1L.uncheon meat .1+ 2 shices Ibb—" L cttuce (head) } med. - 15
:‘ Pork 1 chop 250 1 1ma beaps A cup S\
. Sausage 1 link 90 Peas ) cup 60 N
' Stcak L] 3om 250 Pickle, dill I large 15 :
" Tuna, canncd : § cup 113 Pickle, sweet | 22 oz
r ~ PRotatoes, 2
Candy —_— French fried 6 picces 90" '
. (:andy bar, avg. . sm, 130 Mashed ) cup 65 §
. (andy. hard . t 1 30 Salad Q CUP . l% L i
,  Caramel 7% ! 30 Sweet 4 cup . 85 3
! Fudge, plain = 1" sq. s . White, baked 1 med. 80 Y
: Mgmhmallow_s . 1 , 25 Radish . | 1 g
} ~ Mints or patties v 1 . 40 Squash 3 cup , 65 3
l Miscellaneous ' < Tomato | 1 sm. to metl. 25 ‘j
i ga‘s“P ’ 1 thsp . 20 Salad Dressings ) 3,
) po oy 2 thsp 33 French 1 thsp 60 1
¢ Jam. syrup, honey 1 tbsp 60 ltalian | 1 thsp 85 é .
f - Jello Youp 30 Mayonnaise ﬁ 1 tbsp 110 E
sl I S B R S - SR RS
N ’ Roquefort 1 tbsp 100
l Popoom, Thousand lsland 1 tbsp 50 ¥
lightly buttered $ cup 35 , - 3
’} Sugar 1ts - 16 '
Vinegar
ﬁ CateZan nn.\.\ﬂa.i St : e oo
g Table 2. (Contl\uod) ' . ’
.
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Activities and | EXcursion 1-3
Calories '

} This excursion will show you how to find out how many
N Calories of energy you usc up every day. To do the excursion,
. you need a complete record of everything that you did durning
a day. You probably collected such a record as a result of
the suggestion made on page 3. You need that record and
this excursion to do Problem Break 1-3 on page 19.
-Translating the amount of tme you spent doing certain
things into the number of Calories used 1s casy. Hete’s how
you do i{.

1. First, round to the nearest half hour the amount of ume
you spent. Zero o 30 minutes should be listed as 0.5
hour, 31 to 60 minutes as | hour, 61 o 89 minutes
as 1.5 hours, and so forth. Record these new numbers
in Table ! in your Record Book. Also record your

i weight 1n pounds n lh; table. '

2. Make sure the activity time-adds up to 24 hours. If you
have too much ume ﬁited, cut some half hours of quiet

activity. If you are shoft, add time to your Sitting quietly

row. . X
! 3. For each activity, multiply the time in hours times the
Calories used per pound times your weight in pounds.
' This will give you the amount of energy (Calories) you
' used up on each activity. Record this information under
¢ the Calories Used column.

' 4. Add up the total number of Calories used in all activi-
. ties. Record this as the Total Calories Used per Day.
. . 5. Record the total energy used per day in the Output”
' /" column of Table 1-4 in your Record Book.
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Table 1

- - » - g "!‘ — \\‘ A
Calones used \ !
Rounded Time (per pound of bady, Body chghl
Acuwvity (n hours) weirht per hr) (m pound«) Calones Used
Bl()'clll.lg.(l'asl) 34 !
Bieveling (slow) ’ ) 11
l)lshW\ashing , 035
l)rcw;; and undressing . 03
“lia(ing - ‘ - 0.2 . /
Playing Ping-l’orng 2.0 ’
Rupning . 3.3 , A 1 \
‘Sitting quietly 0.2 ! ;
Siecping 0.2 ‘§
Standing 0.3 &
Studying or writng 0.2 . ( {
Swimming 3.6 ™ ”
Tennis 3.0 ' ‘Z'
Typewriting ragidly 0.5 \ ) }
Violiu playing . ‘0.3 1 i
Volleyball | - 25 . | 3
Walking 0.9 ! ‘ }
Work, heavy 26 1
Work, light 1 1.0 '
. S i Total Calories Used per Day
Lu‘&;;ﬂftzﬂwwwﬁwawlﬁAﬁwwuwm&&ﬁ.w’.-.-t-‘.-«m‘ b S AR A ki
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104  EXCURSION 1-3 | ,
, _ —
, 117
; . ?"_ g ““? T _***.=~ Jadli b B ' : ‘.t(.

\

»

a— it e e e W\

Ny

b - B

4




"How Do You - =
Measure Up? - S/ '

-

This excursion will help you find out if you are heavier or
lighter than doctors think you should be. To do it, you need
_a few facts about yourself.

1. Ho 1 are you (in inghes)?
_ much do you weigh?
3. How old are you?

: ]
~ Are you sure of your height and weight? If-you have any
- . doubts, try to get permission to check them on the school’s
height and weight scales. | .
S ’
re

\

Compare your weight with the average weight shown in
Tahle 1 for other students of your height, age, and sex. If
you are within about 10 percent, you are net over- or under-

-« weight. You may be/even farther from the average if your
bones are especially heavy or light. So the figures should not .
necessarily worry you. But if you vary a lot from the norm,

* you ought to see a doctor. He can tell you if you are seriously
overweight or underweight and what to do about it.,

«
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AVERAGL WHIGHTS FOR BOAYS AND (iIELS
Height Age 1} Age 14 Agc 15 ’ Age 16 Atl‘ 17 /\E\LTN‘ Height
(inchgs) Bove Guls Bu‘! Garls | Bovs  Garls | Boyvs Guls Bovs  Gaals | Bove  Garls | (inches)
s2 " 64 < 52 °
53 68 T > 53 {
54 71 7131 N . 54
5% 74 77 74 78 88
56 78 81 78 83 g0 ¢ 56 /
57 g2 | sa | 83| s 83 | 92 57 '
58 8$ 88 86 93 87 96 101 58
59 89 92 90 96 90 | 100 90 | 103 104 " 59
60 93 97 A,) 94 | 101 95 | 105 96 | 108 109 11 60
61 97 | 101 99 | 105 100 | 108 F1o3 | n2 g o106 | 13 116 61
62 102 1 106 F 103 100 Qs i3 ftor | ns gy 1z jreyis 62
63 107 L 1o Lwos ] 2 o] e i3 2 pug e f o123 120 § »63
04 mrl s b3tz st e § vz | 120 ) 121 o122 § 126 123 64 .
65 117 { 120 § 18 | 121 ol 122 b w223 a2z | zs s | oaze 65 -
66 19 | 124 122\ 124 F 125 1125 § 128 | 128 § 132 | 129 ] 136 | 130 66
67 124 1 128 | 128 130 | 130 | 131 134 | 133 ] 136 ] 133 | 139 | 135 67 :
‘68 S L) 134 | 133 134 | 135 | 137 | 136 [ 141 | 138 ] 143 | 138 f 68 :
. 69 N 1370 135 § 139 | 137 § 143 | 138 ]| 146 | 140 | 149 | 142 69 :
70 143 | 136 § 144 | 138 | 145 | 140 | 148 | 142 § 151 | 144 70 ]
7 148 | 138 | 150} 140 § 151 | 142 § 152 | 144 § 154 | 154 7L .
72 ' 153 155 156 158 72 3
73 157 160 ‘ 162 164 73 T !
74 160 164 168, 170 74
. i
i . ) i
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How Are You
Organized?

Take a look at the creatures drawn in Figure 1. They look
 like ¢omething from a science-fiction movie, don’t they? You
may be surprised, however, to learn that these beasts are so
small you can only see them with a microscope. Even though
they are small, the paramecium and the amoeba can do
many of the things that you can do. That's how we know
they are alive. -

Figure 1

But there is an important difference between you and
animals like the paramecium. The paramecium has only one
-cell. But you are made of billions of cells. In this excursion
you will learn what cells are and how the cells in your body
‘'seem to work together. What you do first depends . upon
whether you have a microscope available. If you have one,
you should do the activity that follows. If you haven't, skip
over to page 111 and begin there. o '




Cover slide
i

e

Air bubble

(@)

Magnified microscopic o)
view

Watch out for Bubbles!

Plece of
paper tows!

‘lodine

. interpret what you’ve scen.

AN

among the easiest to study. /
. L4

/ ~
To look at some cells from your body. you need these
things: N \

microscope
toothpick (flat type)
microscope slide
dover slip

medicine dropper
pair of tweezers
lodine (optional)

Y

ACTIVITY 1. With the broad end of a fiat toothpick, gently
scrape the inside of your cheek. Spread the material from your
cheek onto the center of the microscope slide. Add a little
water (or lodine, see beiow) and put the cover slip on as
shown. Look at the slide through the microscope.

Cautlon If you've never,used a microsz'ope before, check with
your teacher ‘before going ahead. Microscopes cost a lot of
money and can be ruined if you don't use them correctly.

If you color ‘cells, you can often see the parts of them
better. You can do this by putting a little iodine on them.
If iodine is available, use a drop of it in place of water. Or,
better still, follow the directions given in Activity 2 to stain
the slide you’ve already made. ~

[J1. Sketch in your Record Book what you see through the
HICTOSCORE. B
‘Ask your teacher for reference material that will 'hclp you

N

ACTIVITY 2. Place a Hrop of lodine on one edge of the cover
slip, and & srnail plece of paper towel on the opposite edge.

The towe! will draw the lodine across the cells.

For comparison, you may-also want to look at some cells
from other living things. The cells of the common onion are

iy .
Y * Al Lo i
o celial Bl Bk




ACTIVITY 3. Cut an onion in half_as shown. Then, using

tweezers, pull off a smali plece of the thin, transparent mate-

rial from the inside of the outer layer.

Place the onion sampie in a drop of water in the center
of the microscope slide. Follow directions in Activities 1 and
2' )

[J2. Which are larger, the individual cells from the onion
or from yous cheek? .

[13. In what ways are the cells of your cheek like those from
_the onion? g

If Ihcrc is a pond nearby you may want to collect somé
water ¥nd search for little creatures like those shown in
Figure 1. All you have to do is put a little dnied grass or
leaves in an uncovered jar of pond watex and wait a week
or so. If the water isn’t polluted, it will be teeming with tiny
creatures like the ones shown in Figure 2.

Pond water
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very hiving thinp s made of one or more cells But cells

arc obviously not all ahke. What the cell looks hike and s

size depend upon what the cell does. Because cells do differ-

> ent things, they do not look alike or nccessarily have the
same parts.

1 In single-celled creatures, one cell has to do cverything.
In many-celled creatures, like you, a lot of cells often work
together. When this happens, the cells that do the same job
are called fissues. Tissues, then, are similar cells that work
together to do some special job.

What jobs do tissues do? To answer that question, let’s
compare the body of a many-celled creature to a factory that
manufactures a lot of things. Table 1 makes~such a com-

| _ panson.
; Ta\uo 1
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Jobs Done in the Facl%-

Tissues That Do Siniilar Jobs
in the Body

’ —_— -

t 1. Protection. Fence around factory that lets 1.
needed materials in and out but keeps bur-

glars out.

-—

Epithelial Tissue. These cells “fence” the body
and line cavities like the lungs and stomach.

PR TSR

2« Supporting Parts. The factory is built strongly 2.
with girders, beams, and trusses.

‘Connective Tissue. These tissucs support and

-are bones, cartilage, ligaments, tendons.

hold together the pafts of the body. Included

3. Machines. Machines do the work of a factory. 3.
Some maéhincs work automatically -under

’ . - computer ¢pntrol, and others must be run by

. people. .

R e

Muscle Tissue. Muscles move different parts
of the body. Muscles like the ones in the heart
work automatically. Others, like those in our
arms and legs, work only when we want them
to. .

-

. -

4. Management and Conirol. Executives manage
s factories; they communicate with the workers ..
_through-letters, telephones, ctc. Management
‘has. to comminicate with people xnsndc ahd .
) outside the factory.

-
Y

4

- . L,

Nerve Tissue. The main control center of the
body is the brain. Organs like the cye and the
car let the brain know what is happening in-.~
side and outside the body. Messages between
the brain and other parts of the body are
carried by nerve tissue. :

5. Expans:on and "Continuation. Many factories 5.
keep training new people to take the plaoc of
- e those who resign or retire. "

—

All tissues except nerve tissue are continuously
being replaced by newer cells. T
-

ks 3,
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Organs

Organs are the next level of body organization above cells

and tissues. When several tissues work together to do a nee-

essary job, the structure they make 1s called an organ. . )
Many of the familiar parts of the body are organs—the

stomach, brain, heart, lungs, etc. Some of these organs are

made up mostly of onc kind of tissue. For example, the heart -

is mainly muscle tissue and the brain is mainly nerve tissue. )

But other organs are combinations of a lot of difterent kinds

of tissues.

(]4. What kinds of tissues make up the eye? the stomach?
the skin? (Check your answers at the end of this excursion.)

(]8. List as many more examples of organs as you can think
of. '

Systems _ 3

Just as cells combine to form tissues and tissues combine
to form organs, organs combine to form organ systems. Many
sets of organs work together in the body to do important
jobs. Two of the important human organ systems are shown
in Figure 3. , .

) -

'
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EXCURSION 2-1

[[18. Look at the two organ systems shown in Figure 3. You
are 1o list the names of the organs that make up cach. (Use
your Record Book tor rccording and use any refcrence mate-
nal that will help you.)

Together, your organ systems carry out all the funcpions.
of your body. Each system does something, special. Yet cach
system works in cooperation with cvery other system.

PROBLEM BREAK 1

How do the organ systems cooperate? This problem break
will give you a chance to think through the answer. Use any
reference Ealcrials you can find to answer the following

questions. Record answers in your Record Book.

1. In wha o the digesuve and circﬁlatory systems

&» the muscular system and the skeletal
system work together? )

3. In what ways does the pervous system work together
with the circulatory and respiratory systcms?

You've npw seen that your body is organized into several
levels. The basic units are the.cells. Cells that work together
to do some important job are tissues. Tissues working to-
gether often form organs, and several organs may cooperate
In an organ system. - )

i_)‘ -
Answers to question 4:
Tissues in Tissues in Tissues in
the Eye the Stomach  the Skin®
*,2,3,4° 1,234 1,234
* Numbers refer to Table 1. . N
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Right Question

To get a good answer, you have to ask a good queston. To
get the best answer, you have o ask the best question. How
do you ask good questions? That’s what this excursion will
help you do.

Many scientists gain their data by asking people duestions.
They do this in two ways: through an interview or through
a questionnaire. Asking questions of people face-to-face 1s
an interview. Asking questions on paper and h; ving the
person write his answers.is using a qucstionnairc"f' 'he next
two sections will show you the advantages and disadvantages
of the two methods.

The interview .

Usually, an interviewer talks with one person at a time.
This means that he has to talk to a lot of people to get much
information. If time is short, the interview may not be the
better of the two methods to use.

But there are some real advantages to interviews. Some

of the strengths of an interview are listed belo\w“.
. \ N
Some advantages of interviews:
1. Sometimes people will talk more than they will wrnte.
. 2. Movements, looks, or tone of voice may give other clues

about what people really think.
3. In an interview, you can ask the person to make a point
clear or to give more information.’Better data can often

be gotten in this way.

You've often seen the value of controlling variables. This
is just as important in conducting interviews as it is in doing
experiments. If the results of several interviews are to be
compared, all interviews must be as much alik\as possible.

126
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{11 What steps could vou tahe to be sure that interviews

with two people are alike?

If you try to interview people, you will have to make a .
lot of decisions. One of those 1s whether you should read
: prepared questions oF MeEmMone the questions and not use
v notes.

(7]2. What are the advantages and disadvantages of rcading
and of memonzing?

' You will also have to decide whether to take notes durning
the interview or to try to remember what went on. Some
people like to know that what they say is umportant enough
to he written down. Others may become rattled if they see
you taking notes, and they may not answer completely. It
also takes time to make notes, and this could make the
interview too long,

/ The questionnalre

-

The written questionnaire is another way to get data from
people. Questionnaires can quickly reach many more people
than an investigator could visit in person. For this reason,
they are often used to save time. But questionnaires can be
pretty dull. People often refuse to fill out questionnaires, and
often give only partial answers. )

. An example of a questionnaire is shown in Figure 1. Study

, the questions and the form carefully. Of course, you may

' want to ask very different questions and use a different way
_ ' for subjects to answer. Note that this questionnaire aims at
i gathering facts ‘gbout smoking. It does not try to find out

how people feel about smoking. N
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Smoking Expenence Questionnane Date e
NAMC o i ABE Sex ot
City Louxgy State

_.._._,___._.—____.._._.__.._.__._____—_.___._‘__..____._.w_...___.._

Please draw a line from the age you started smoking
to your present age or to the age you stopped smoking.

et e o ekl

Vary the height ot your hne according to how many !
Cof ci ; N a
packs of cigarettes you smoked per day. :
t
Cigarette smoking N
3 A
o~
a
~ 0 2
N 3
) Xt
t [\ 1
- ‘ _
%2 o0 '
T < o . 5 20 25 30 35 aQ 45
) : Years of Age j
! |At what age did you begin smoking cigarettes? ... F
» ‘How many packages do you now smoke per day? 3
E How lony a cigar%llu butt do you usually lcave? 3
) o St .- ~ -
b jofcig. —— 3 of cig. — & of cig. ... i of cig. }
< At what age did you quit smoking cigirettes (i’ you }
have)? — i
L} 3
Pipe or cigar smoking (show which by circling one) }
2 ¥ .
2a :
39 =
a g !
: §g 10 ‘,
H $s s
N '
. 10 15 20 25 30 a5 40 45
‘ : Years of Age

" Atwhat age did you begin smoking a pipe or cigar? _
\ How many cigars or pipefuls do you now smoke per day?
L 4 .

How much do 'you now inhale?
__* Not at all ___ Slightly Moderately . Deeply
At what age did you quit gfhok'mg a pipe or cigar (if

If you have smoked only once in a while, please check
here. )

[
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Lo learn how a person feels about something, a different
type of question 1y needed. Some cxamples are shown in

Figure 2,

-

-
e SN

! < Qi v e e e ~ v e ome i s e e - © o mve yeren e g
: Figure 2 r . '
Show how you feel about the following statements.
Check the box that best describes your feehing about
cach of (e five statements. .
b .
3 Neither
) Strongly Mildly agrec nor  Mildly  Strongly
“ ’ agrec  agice  disagree  disagree disagree
. A Smoking _ t
. ©COosts more L
, o b thdn the o O o a4 ooy
pleasure A
: is worth. - '
( 3 ‘ i
_ B. When 1 have
: " children, 1 \
! hope that a a y O 0 0O
v they never o
Vi ‘smoke. o .
! s D C Thereis " i3
: l nothing ' o
! wrong with u U o = D . %
) § smoking. E
. e 7 By
'~ D. Smoking . : - ’f,
« | isadiny I o O 0. 1
i _ habit. g
I E. There is . R
; nothing .
; wrong with » N i{
: smuking as ' ¥
% long as a 0 0 4 O Q R
| penon Lo A
! doesn’t : : : y 2
¢ smoke t00 ’ .
- k' much. . o ‘ X
3
! » . i
, . ] . 4
' >
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Some rules to keep in mind as you make up and usc a
questionnaire are the following,

Ground rules for making and using questionndires

g

I. Make the questionnaire as short as you can but long
cnough to get what you nced to know.

2 Include a statement telling the subject what the study
is trying to find out.

3. Give full and clear dircctions as to how the questions
are to be answered.

4. Make it possible for the subject to answer quickly by
circling oz checking his choice. {But you may also want

to make
he wants to.)

t possible for him to give a long answer if

5. Use such simple and clear language that the words or
the ideas cannot be misunderstood.

Bl

Arrange the questions in a logical order.
Never show what kind of answer you would prefer. (If

you do, the person may give you the answer he thinks
you want instead of reporting his own ideas.)

8. Make sure that the people who fill out the questionnaire
are from the group you want to study. If you want to
study teen-agers, don’t send your questionnaire to busi-

nessmen.

You will also have to decide such things as how you are
going to spread and collect the questionnaires and what you
are to do about questionnaires that are not returned.

. [J3. What are some of_the possible advantages and disad-
vantages- of not forcing people to put their names on ques-

tionnaires? .

More than the facts

Most questionnaires or interviews contain both questions
that. ask for facts and questions that ask for opinions. The
. facts might be such things as a per 's pame, age, sex, and
occupation. Opinions are beliefs or feelings a person has.

One of the hardest things to a\«%id'in writing good ques-
' tions is vagbc terms like often, much, usually, good, poor,

_ seldom.  Every wo
. meaning -to .you.

d in a question should have the samc
d to.the person you are studying. This

’
.

¥
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mceans that you may have to define the terms vou use. We
supprest that you use operational defimtions to avard as much
confusion as pessible. .

One of the best ways to find outaf your questions are good
15 to try them out on somebody before you do your study.
- Remember that in an interview vou can make your meaning

clear; i a questonnaire, you Win be there to help
straighten out meanings.

On your questionnaire you will also have 10 decide how
many choiges 10 give the subject. Some examples of two-,
three-, four-, and five-choice possibilities are shown i 1gure
3 below. Another well-designed five-choice cxamp‘lc was

! _ given 1n Figure 2.

TH IR R AP PP TR GRNCT YT AT TR M S TR A ST I I YV A ARG sy wq-mvm’g

Two-Choice Answer Three-Choice Answer

Yes No - Yes ‘Maybe ¢ No
0 O a 0 a

~ True False ' Always Sometimes  Never
S s R o R ]
Male Female For - Depends Against:';_f,:;_.

R=I =

S
G4

' Always Usually Do Usually Don’t :-;chér
ARtwi O ~ R
" Serious Moderate Occasional ‘No
. Problem " Problem Problem Problcm

a 0o
F ive-Choice Answer -
ngh \Abové Average Average Below Average Low '
0 a .o I S
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Raw and cooked data

You are not finished when you have completed your in-
terviews or added up the replies to your questionnaire. At
that point, all you have is raw data. You musl still interpret
those data. y ‘

How you interprel the data will depend upon why you
asked the questions in the first place. In general, however,
you might try to find the answers to such questions as these:

“Did males answer the same way 45 females?”

«Did adults answer the same way as teen-agers?”

“Did men answer the same way as teen-age girls?”

“Did people who held one beliet answer certain questions

the same_way as people who held another belief?”

Adding up the total number of ditferent types of answers
to a question is important. But to answer questions like those
above, you will have 10 look at your answers in other ways.
That is, for each question, you might also count how males
and females, adults and teen-agers, people 1n one type of
job or another, etc., dnswered the questions differently. Study
the example in Table 1.

4
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EXCURSION 2-2
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{ ke
% YLS NO
) Adults Teen-agers Adulis Teen-agers
§ Males 14 8 6 9
Females 1] 10 4 12
Totals 43 31 i
r .
1
L—"«"‘- I W TP NRTOTYCN TGV JY W.JU P PETTURUPERIRRPIT TN SUPVPT YN T SV IVE "IN a..e«-..-n“o»‘
Table 1

The totals indicate the general direction of the replies.
Notice, however, that the numbers in the squares give you

much more information than the totals alone do.

Good luck on making your questionnaires or conducting
your intcrviews.
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The Round-and-Round Excursion 2.3
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System

Perhaps you have wondered what is happening inside your
body when you feel your heart beat. This excursion is about
that and how the blood pumped by the body gets from place

to place.
Because the heart is so important, you'll begin your study

of circulation there. Figure 1 shows the main features of the .

heart as they would appear in a person facing you.

Notice that the heart has two kinds of chambers—auricles
(two) and ventricles (two). And note that blood flows in and
out of these chambers through several blood vessels.

_*} * o .
To all parts of " To lungs . T
the body ' ;

From head é
and arms From lungs

&

Left auricle

a

Right .
\lurlclo Valves between auricles
N _and vemﬂglu
Left ventricle
From all parts
of the body

~ " Right ventricle

I

Valves between ventricles|
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{_11. Winch are more muscular, the walls ot the auricles or
the walls of the ventricles?

Figure 2 shows how the heart scems to work. The_heart
acts like two pumps stuck together. One pump (the right’
auricle plus the right ventricle) sends blood to the lungs. The
other pump (the left aurnicle and the left ventricle) pushes
blood 10 the rest of the body. °

Left ventricle

-

’ <

. [DJ2. Which is mor¢ muscular (thicker), the wall of the right
.or of the left ventricle?  ~ S

; I . | - [J3. Why do you think one ventricle has a thicker wall than »
| the other? , ' - ) '

- R ..

3 .

. o As important as the heart is, it is only a part of the circula-

~ tory system. Most of the system is a set of tubes (blood « - ;

‘ _ vessels) through which blood flows. . n = J
P | . You can easily se¢:some blood vessels through your skin.

- ' o Look at the inside of your wrist and forearm. Blood vessels - .

A S like the ones you can see there Were studied by William
a - o * Harvey more than 300 years ago whenéhe, discovered that
L ~ the blood circulates. Figure 3 on the next page shows part

122 EXCURSION 2-3 of Harvey's notebook and the kind of W he made.” °
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Let an arm be tied above the elbow. . . . In the
co\lrse of the yeins, certain large knots or elevations
(B, C, D, E, F) will be perceived . . . ; these are all
formed by valves, If you press the blood {through]
... a valve, from H to O (Fig. 2), you will see no
influx of blood . . . ; yet will the vessel continue suffi-
ciently distensted above that valve (O,G). If you now

~ apply a finger of the other hand upon the Kstended
part of vein above the valve O (Fig. 3), and press

~downwards, you will find that you cannot force the

- blood through or beyond the valve. If you press at

* one part in-th€ course of a vein with the point of a

. finger (L, Fig. 4), and then with another finger streak

« the blood upwards beyond the next valve (N), you

. will perceive that this portion of the vein continues

i empty (L,N). That blood in the veins therefore pro-

Lceeds . . . appears.most obviously. :

oo o o w e -
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The plpes

The three main types of blood vesscls i your cuculatory
system are shown in Figure 4.

Capillaries of
the lungs

T Veins—]It

4

g

Caplilaries
.ot the body

i

f

Ejd.. What is thé name’ of ® vessels ,that,carry-blood away

from the heart? ‘ , cow
.. [J5. What are the vessels that carry blood toward the tgart? -
" [J6. Which vessels qbnncct the veins to the artcnﬁcgz _

-

E

»
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The blood

* Blood is complicated stutl. Everyone knows that blood 1s
a liquid. But almost half of blood 1s really made up of things
floating in that hquid. By far the most important ot these
are blood cells. The most common cells in the blood are the
red cells (Figure ). a Iy

~

»—/.. - .
: b , y N ,

. [N o Nt ! T

- oW I - A BN \\‘:.\ “__ Celis of the body
‘| ’ ) . S ! LN LN Ve
~— _'.,-" - ‘ . .

R antiin] L -
- As red blood cells pass through the lungs, they pick up

oxygen. The oxygen comes through the walls of the capil-
laries in the lungs and into the red blood cells. Then these
I oxygen-rich blood cells go back to the heart to be pumped

' to all parts of the body. In the capillaries of the body, the :
red cells release the oxygen to the body cells. They also pick ' -
up carbon dioxide from the cells to be carried back jo the ' _
lungs, ' - - EXCURSION 2-3i 125 ,
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Lhe cunculation of onvpen throuph the body s related 1o

body’s needs. Durning excraise, when the body needs meore

yaen, the heart beats faster. This sends more oxygen-

. loadéd red blood cells 1o the body. When the body is at rest,

it needs less oxygen; so the heart slows This 1s an cxample
of how the body's negative feedback system works.

\ _ : The crrculatory system works pretty much automatically,
You needn’t think about your heart rate to kcep it working,
From before you are born unul you die, your heart keeps
pumping away.
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- Is It Really There? Excursion 5-1

P
Take a close look at the hat in Figure 1.
(11. Is the brim or the height of the hat greater?
Let's try some other questions of this sort. (In each of the ‘ {
following three questions, use a ruler to check on your
guesses.) >

(J2. Which ladder in Figure 2 is longer?
(33. In Figure 3, 1s line A or line B the longer?

A Figure 1

Figure 2

: . :
Figure 3 — o i

f
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EXCURSION 5-1

7 o ’.L. 'y
Y

[ 14. Which group of circles in Figure 4 has the larger central
cudle  the lett kmup o the tight goup?

( ~
”Your measurements should have shown that the hat is as

~wide as i1t 1s tall, that the two ladders and two lines are the

same length, and that the two central circles are the same
size. What you have been looking at are zllustons—-thmgs that
look different than they really are.

[15.-Try to explain why each of the figures you looked at
were so tricky. What is there in each of the figures that makes
it so hard to judge the distance involved? .

11lusions are quite normal and almost everyone sces them.
Not so normal are hallucinations. In an illusion, you misjudge
some real object. On the other hand, a hallucination is seeing
something that is not really there. -

In summary, an illusion .is a mnspcrccpuon—you see
something dlﬂ’crcndy than it is. A hallucination is secmg
something-that is hot rcally there at all—the pcrccptxon 1s
completely in your mind.”
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Study the set of black squares in Figure 5.

| [s]es]n]s]s]s
BO00O0OG0
BOO0O00naG
B:laiwiaininis]s ]
BOQCOGaa

[]6. Describe what you see in the white spaces where four

< black squares almost' meet. -

L

[]7. Was what you saw in the white spaces of Figure 5 an
illusion, or a hallucination?

To most people, illusion means optical illusion like the ones
in Figures 1 through 4. But illusions can involve other senses
than sight. Sometimes taste, hearing, or smell can be in-
volved. \

Hallucinations can also involve other senses. A person
sometimes hears, tastes, smells, or feels things that don’t exist.
In fact, hallucinogenic drugs, su¢h as LSD, sometimes bring
about hallucinations that mix up .the senses. LSD users
sometimés say that they *“feel colors,” or “taste music,” or
“see smells.” This experience, which is not well 'understood,
is one thing that leads to a *‘bad trip.” It is so far outside

of dormal experience that it seriously frightens many drug

users.

A third term that is often used in describing the effects
of chemical inputs is delusion. Delusions are like halluci-
nations in that they aren’t produced by-real objects. But there
is an important difference between delusions and halluci-
nations. Hallucinations deal mainly with the senses; delusions
involve one’s feelings or beliefs. Like hallucinations, delu-
sions are not common in normal individuals.

Several delusions can be described. One is called persecu-
tion delusion. People with this delusion feel that people are

out to get them. A person with this delusion may interpfet.

"normal behavior in others as a plan to harm, injure, or
discredit him. -

Xt

Figure 5

EXCURSION 5-1
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Another delusion, commonly assouated with the halluaino-
genic drugs, can he described as ivincibiity. A person with
this delusion may feel that he cannot be harmed. He may
walk.in front of cars, fly out a window, or cut or shoot
himself.

[7]18. Prepare a report on the delusions some drug uscts ex-
perience, based on reports in the newspapers.

EXCURSION 5-1
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The DSST Excursion 5-2

\'

You’ve probably taken a lot of tests in your life - wtelligence
tests, interest tests, aptitude tests, cte. Psychologists spend a
lot of their time trying to measure things hike thinking and
reasoning. In this excursion you will learn how to use¢-gne
common psychological test, the Digit Symbol Substitution
Tést (DSST).

A person taking the DSST 1s given a page of numbers
with blank spaces beuneath (sce Figure 1). At the top of the
page is a code that shows a symbol for cach number. The
person who takes the test tries to put the right symbol under
as many numbers as he can in a certain length of time.

DSST Test Code Figure 1
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The following activity frames show you how to set up an
expenment with thg DSST. You will need to work with a
partner, taking tyrfis giving and doing the test.

ACTIVITY 1, First, make up a simple code. M{dlﬂoroni
symbols trom those In the sample but kéep them simple.)
Write your code at the top of the test page. Do not let your
partner see the code until the test begins.

A

2 3 4 5 6 7 8 9

)

Lijatietiiuvyiiof|al X

ACTIVITY 2. Then write 100 numbers with spaces beneath as
In Figure 1. Piace the test page In lront of your parlnof with
thc code covered.

[y

ACTIVITY 3. Uncover the code and give your pur‘or 60 sec-
€ onds to complete as many squares as possible. He should
be able to see the code at all times. At the end of 60 seconds,
count the number of times your partner wrote the right symbol

" nextto a number. The squares should be filled ln in order,

wlthout sklpplng any. L ¥ \

e e
- —




[ ]1. What was your partner’s score on the DSST?

Repeat the activity, switching roles this time.
(]2. What was your score on the DSST?

So what? What good is it to know someone’s score on the
DSST? The next section will give you. several possible an-
swers. But first, try to answer the next quesuon. . .

[J3. What do you think is being mea)urcd by the DSST?

The DS$T score is simply measurement of what a human

can do. By itself, the pSS’l' score i1s no more useful than
knowing the height or weight of a person. However, therg -

is a difference. Because of your experience you know what
weight or height measurements mean. When you are told
that someone is 6 feet tall, you can picture such a person.

. Few people have enough experience with the WSST to know
whether a score of 92 is high, low, or avcrage.

The scores that you and your partner got may be far apart.
If you gathered the scores of all your classmates, you would
probably find that they were quite different too. But when
the test was given to new and regular marijuana users in
Chapter 5, the comparison was made only with the person’s
own score. The test was used to find out how much a person’s
score changed from before smoking marijuana to afterwards.

116
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PROBLEM BREAK 1

You now have had some experience with the DSST. You
also have studied some of the effects of marjuana. Refer
back to Table 5-6 in Chapter 5. Sce if you can figure out ’
why marjuana caused the changes in the scores. Talk 1t over
with your partner 1f you like. Then write a short description
of your conclusions in your Record Book.

-
( . :’l
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Pot or Booze? Excursion 5-3

Alcohol and marijuana are often ¢ompared today. Both drugs
are considered bad by many people. Yet both drugs are also
used by millions of Americans. Just what are the difterences
between the use and the effects of the two drugs? That's what
this excursion is all about.

Let’s look at the results of one recent study. Ten young /
male volunteers who were regular users of marijuana but
not of alcohol were studied. Each man was given either
marijuana, a harmless substance he thought was marijuana,
alcohol, or a drink he thought contained alcohol but did not.
Marijuana was given in two forms—-cigarettes t0 be smoked
and capsules to be swallowed.

Y”'In,

The men were given some tests, one of which you already
know about—the Digit Symbol Substitution Test (DSST).
(Turn to Excursion 5-2 if you don’t know this test.) They were < - XCURSION
also asked to estimate how many seconds passed between
two sounds given 15 seconds apart. ' 135
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Table 1

r B I

A tn e mmmIo o s

[#

i Finally, the men’s heartbeat rates were measured. The tests
and measurements were made before and after the subjects
took the substance given them. Some of the results obtained

" are shown in Table L.

e~ e

e ._4..,.,.!‘

Measurcment

Smoked
,Manjuana

Alcohol
Substitute

Maryjuanax
Substitute

Manjuana

Capsulc Alcohol

Before | After

Before | After | Before | After | Before | After Bcfo_rc After

DSST (not
; completed)

62 63

—

62 62 — — — — — —

Time Esti-
mation (sec)

14.7 150 | 143 16.7 14.7 11.7 154 14.7

: Heartbeats
f (per min)

147 | 158

n 83 -

— — 65 77 69 75° 69 7

1.
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[(J1. Take a look at how marijuana affected the pen’s heart-
beat rates. Does this suggest that marijuana acts like a stimu-
lant, or a depressant? '

“ 2. In terms of its effect on heartbeat rate, does alcohol
seem to act like a stimulant, or a depressant?

(13, Did marijuana make the men think that time p?‘f -

faster, or slower? ‘

[J4. Did alcohol make the men think that time passed faster,
or slower?

[(J8. Suppose you had been doing the experiment. How
would you have set it up differently and what clse would
<~ you have measured? - '

i

Utifortunately, the data on the DSST in Table 1 is incom-
plete. But another test. was given to measure the subjects’
feelings. The results were then summed up as shown in Table
2. The higher a number in the chart, the more commonly
the cffect was felt by the men. '

.. []8. For each of the'following four categories, record which
substance produced the greatest effect: Feeling of well-being;
Fecljng of dissatisfaction; Thinking; Vision.

v

"




..

- [J8. How many people out of the 32 studied (Table 3) re-

™
COMMONNESS OF SUBIHCLS
EXPERILNCING EFFECT

4

FEELING Smoked Marijuana Alcohol
¢ EXPERIENCED | Manjuana Capsule Alcohol | Substitute

_Fedling of
well-being 31 1 16

" Peeling of - \ }
" disgatisfaction 15 27 27

P
—

|
i hinking aflected 17 15 21 .
< - -
! Vision, hearing, ”39 ,!
: .

N,

etc., affected K VA 16 : 2(;
AR

{
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“ Table 2

(17. Did smoked, or capsule, marijuana produce the greater
effect? ) '
People often use marijuana instead of alcohol because they
think that marijuana produces no hangover. Is this really
true? Table 3 gives the-opinions of 32 adults who have used

marijuana ten or more times. .
- ' Table 3

v .W 4 Tin M LTS, YT Al r I P S AT MR U TS L ST T m: ‘m 4 0ot e 1
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E. . l

AFTEREFFECTS OF MARIJUANA

i
E _ : Condition ' Number

Sometimes have bad
aftereffects. 12

Do not have bad
aflereffects. 20

- A
- .

Marijuana users who complain of bad aftereffécts usually
mention being overly tired, irritable, or unable to concen-
trate, and having headaches.

ported undesirable aftereffects? What percent is this?

(J]9. What other information’ would you need before you
could compare the aftereflects of alcohol and marijuana?

159
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Table 4

'EXCURSION 53

3

A lot of people think alcohol, marjuana, and other drugs
cause cnime. Is this true? Lets see. Many criminals and
delinquents use marijuana, alcohol, or both. But 1t’s hard
to say what this means. Does it mean that diugs cause crime?
Or could 1t be that crune leads people o use drugs? Or are
drug use and crime both related to a person’s personality?
There are no good answers 10 these questions now.

There is considerable cvidence that serious crimes are
associated with being drunk from alcohol. Table 4 summa-
rizes one large study of almost 900 people picked up during
or immediately after they committed a major crime. Unfor-
tunattly, .this kind of informauon 1s not available on the
rclauonslnp between martjuana use and crnime.

o e e
CRIME-ALCOHOIL. RELATIONSHIPS ﬂ?
. %
Drunk to Non- '
Cnime - drunk Persons

(:ullings I1to i

1
!
d
]
h!
Other assaults * 10to ] : Tj
{

Carrying concealed weapons w0l
N
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' [J10. What relationship do the data in Table 4 suggest be-

tween drunkenness and crimes of violence?

About all that can really be said now is that there seems
to be a difference in the psychological effects of marijuana
and alcohol. Alcohol is often associated with aggressive be-
havior. On the other hand, marijuana seems to have the
opposite association. Marijuana users seem to be less able
to carry out plans and have less interest in doing so. As a
group, *“potheads” tend to be passive and to withdraw from
activities.. - '

[J11. Overall, how do the effects of marijuana seem to com-
pare with the effects of alcohol? (Record your conclusions
in your Record Book.)

Caution Here again, you should be. cautious about over-
generalizing. Always remember not only that humans differ
Jfrom person to person but also that the same person doesn’t
alwdys\ react the same_ yfy to the same chemical input.
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Drugs—In a Capsule Excursion 5-4

(."s—

This excursion 1s designed for your reference and informa-
tion. The information on slang terms and methods of taking
the drugs (see Tables 4-1, 5-1, and 5-2) 1s not repeated here.
The question marks in some boxes indicate a difference of
opinion among scientists who have studied the drug.

Af the terms used in the  chart are unfamiliar to you, use
reference materials.in your classroom or library to learn their
meaning.
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Depressants
i
\ . Dependence
.' ’ b
Drugs Ongin and torm Physical Psvchological Tolerance
Herom Comes frigm morphine: a white, ofi-whate, Yes Yes Yes
or brown powder
i
;
}
Morphine The mam active substance 1 opium, white Yes Yes Yes
,1 powder, light airy cubes, or small white
. 1 lﬂbICb
Codeine Substance in optum; can be gotten from Yes Yes Yes
4 - morphine; less potent than cither opium
or morphine
. Alcohol Made by fermenung grapes and grains Yes Yes Yes
. . ¢
. Barbiturates Manufactured chemicals Yes Yes b Yes
| 3
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Withdiawal
Symptoms

n

Death by

Overdose

Posable Physical

Comphueations

Mental
Comphaations

Probable
Risk of
Abuse

Vomiung, drarthea,
shaking. achey,
pemspiration

Coma,
lungs tail

Needle-caused micec-
tots, overdose, Toss
of coordimation,
dulled senses,

cnn.\‘np;llmn

Coma,
lungs fail

[unkceaness, antsodnal
behavior, toss of ap-

pclite, drowsiness

High

Loss of coordimation,
overdose, dulled

SCNANCS, C()I\\lll).’ill()l\

As above but less
noticecable

Possible
but
unhkely

- As above

Constipation

Drowsiness, loss of
appeute

#

High

Minor

As for herom, but
with hallucinauons
in addinhon

Coma,
lungs tail

Licitated hver. pan-
creas, stomach,
and nerves; over-
weight. bramn
damage

Driunkenness, loss of
coordination, anti-
soctal behavior, bran
damage. serious men-
tal iliness -

Vomiting, diarrhcea,
shaking, aches,
swcating, and
hallucinations

Cnnlll.
lungs fail,
shock

QOverdose, loss of co-
ordinauon, slurred
speech, poor appe-
tite, convulsions,
staggenng,

Drunkenness. depres
sl0n, poor concentia-
uon, serious mental
disease, drowsiness

EXCURSION 5-4

- ~.vr-~yv1

141




‘o
EEEE—— ——— :— . : A—— » : E——— L]
VA Y e Iy § Em .
/
. N W ¥l 1 nm W 2z
3
P s AR o e meaameg LT PR O L SR LS S ayas et Ve LA et 9 TR TR ST e - .
. Stimulants v
» ) b v
Dependence
i Drugs Origin and Form Physical Psycholopgical Tolerance
Amphctamines Manufactused chelflicals - No? Yes Yes
{
Cocaine l.eaves of the coca bush (not No Yes No
cacao). white. colorless, flufly
powder that looks like snow .
Caffeine In tea, coflee, cocoa, and cola; No Some Yes }
i ~ odorless, bitter, white powder
~ Hallucinogens .
i LSD Can be manufactured No Yes Yes
4 : ' (extremely -
, rapid)
w 14
: Marijuana (Cannabis) | Dried flowering or fruiting top No Yes? Partial
1 ~ of the female hemp plant
i % Mescaline | From the peyote cactus - No Yes? Yes
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Probable
. Withdrawal Death by Possible Physical Mental Risk of
Symptoms Overdose Comphicatuions Comphications Abuse
Depression, | Convulsions, Loss ot appente, needle- Diunkenness, mental iliness, thgh
apathy coma, brain caused infection, blood- antisoctal behavior, rest-
hemorthage vessel discase. shaking lessness and arnitabality,
; hallucinations, talkatve-
NEss. agEIessIveness
None Convulsions, Loss of appenite, dam- Drunkenness, mental iliness, High
lungs tail aged nose membrane excited state, hallucina-
from sniffing, loss of co- nons, appeute loss, lack
’ . . -
ordimation, convulsoas, of sleep N -
bramn damage >
None None recorded | None or nunor Lack of sleep or None
restlessness )
None Lethal dose Unconsciousness, heart Panic. mental illness, hal- High
» .
unknown failure, chromosome lucination, unpredictable
changes, brain dam- behavior. antisociil be-
age () havior. anxiety. and
personahty changes
None Unknown Bronchius, eye mmfections, Rare panic or mental 1ll- Moderate
. and indigestion ness, unpredictable be-
havior. hallucinations,
. antisocial behavior,
personality changes
None Unknown Unknown Y Similar to LSD and man- High
juana
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