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Unit 1 Reading A

u LS
The Human Figure has always served as a subject for artists. This
sketch, by Leonardo da Vinci, was made to study proportions.
Reading A

The Human Complex
— A Never-failing Source of Wonderment

“In my view,” wrote Thomas Jefferson in 1814, “no knowledge can be more
satisfactory to a man than that of his own frame, its parts, their functions and
actions.” Distinguished thinkers before and since Jefferson have held this belief,
but curiously, it is not one that the average person wholeheartedly shares.
Man’s attitude toward his own body — his single most precious possession —
is decidedly ambivalent. At one and the same time he is fascinated by it and
fearful of it, partly in echo of ancient taboos, partly in the conviction that the
body is too complicated to understand.

The possible approaches to a study of the body are legion. To the cynic, the
body is no more than a tenement of clay; to the poet, a palace of the soul; to the
physician, an all-too-ailing hulk. The psychiatrist sees it as a housing for the
mind and personality. The geneticist sees it as a perpetuator of its own kind.
The biologist sees it as an organism which can alter the future as a result of the

experience of the past.
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All the specialized scientific views of the body are valid.
All, however, must start from the same premise: an awareness
of the body’s basic structure and functions — its anatomy
and physiology. And the bedrock principle of our present
understanding of the body is that all living matter is composed of

cells basically similar in structure and function.

the Third President of A Swarm of Tiny Specialists

America)

The Organelles in an
Animal Cell

Studies of the cell — what it is, what it does and how it
reproduces itself — have revealed it to be a fantastically complex
world in itself. One of the major wonders of the cell is the
disparity between its minuteness and the prodigiousness of its
activity. Each cell is so tiny that millions of them may be found
in a half-inch cube of human body tissue. Yet each comprises
an almost unimaginably busy chemical laboratory with a highly
ordered division of labor.

The cell has two main parts: a nucleus, containing the genetic
material deoxyribonucleic acid (DNA), and a surrounding
semifluid cytoplasm. Bounding the cytoplasm is the cell
membrane, which keeps the cell contents in and undesirable
material out, yet permits passage of both proper nutrients and
wastes. The nucleus — cell headquarters — governs the major
activities of the cytoplasm; its finest hour, however, comes at
reproduction time, when chromosomes containing DNA split. It
is in the cytoplasm that the cell’s day-to-day business is carried
on. Each of its various components, or organelles, is a specialist
of surpassing skill. One type breaks down the food given entry by
the cell membrane and converts it into energy. Another provides
the site for the synthesis of protein — along with reproduction, a
major function of most cells. Another packages the manufactured
protein for transport wherever needed in the body.

To operate efficiently, the cell thus requires specific help from
the body as a whole: food to provide raw material for the release

of energy, oxygen to help break down the food, water to transport



Different Types of Epithelium
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inorganic substances like calcium and sodium. Once its needs
are satisfied, the cell itself provides the intricate mechanism for
maintaining the balance essential to keep it in kilter — in short, to
keep the body alive and healthy.

Cells share certain common characteristics, but most of the
body’s cells develop specialized features and abilities. The
cells that form bone collect calcium salts; these cells are locked
together in solid chunks, immobile. By contrast, the white cells
of the blood, which fight off invading bacteria, roam freely about
the body. Other cells make special chemicals for the body’s use —
the hormones produced in the endocrine glands, or the digestive
enzymes poured into the intestine from the pancreas. Still other
cells form the incredibly thin membranes in the lung or kidney
that permit the filtering or exchange of dissolved body fuels and
wastes.

According to their particular features and their intended
functions, cells form different types of tissue: bone, muscle,
blood, nerve tissue, connective tissue and epithelium. The cells
that make up each of these are not identical, but belong together
by reason of underlying similarities.

For example, the cells of bowel muscle are rounder and
shorter than the long, spindly cells of leg muscle, yet both kinds
contract forcefully when stimulated by a chemical or electrical
impulse. The cells that make up bone tissue differ sufficiently
to make brittle bone in one place and spongy, resilient cartilage
in another, yet all store the salts which give bone its calcified
structure. The loose network of cells that supports the fatty
padding under the skin and the dense capsule of cells that holds
the knee joint in place are both forms of connective tissue.

All nerve cells, varied as they may be, receive and conduct
electrochemical impulses. All blood cells, varied as they may be,
float freely in a circulating fluid, plasma.

The most versatile cells are those of the various kinds of



epithelium. Forming the body’s external coating — the skin — epithelial

cells protect things inside from things outside. They also form the lining of

the mouth, stomach and bowel, the inner surface of blood vessels, and the
membranes that permit the lungs to breathe and the kidneys to excrete. Over
the cornea of the eye they become a sort of transparent windshield, to permit
the free entry of light to the retina. Other epithelial cells secrete a protective
mucus to keep intestines, lungs and nasal passages from drying out. Still others

manufacture powerful hormones that regulate the body’s chemical reactions.

Interlock and Overlap

The tissues comprise the structural materials of the body’s organ systems.
These, in turn, may be compared to a number of corporations with interlocking
directorates. Indeed the interdependence of the organ systems has led to some
disagreement over how many there are. The venerable Gray’s Anatomy —
used by medical students for more than 100 years — lists 10 systems: nervous,
digestive, respiratory, vascular, urogenital, endocrine, skeletal, muscular,
joints and external covering. Other authorities categorize joints and bones
together because they are so closely related, or separate the sense organs from
the nervous system, or lump all the internal organs — respiratory, digestive,
endocrine and urogenital — under the resounding title of splanchnological
system.

Far more important than their labels is the fact that the systems interact; the
breakdown of one can damage or destroy the others. Ideally, of course, all systems
would do their jobs perfectly all the time. Unfortunately, nature permits no such
perfection. All of them suffer from malfunctions at one point or another. The
wonder is that breakdowns are the exception rather than the rule.

Within the healthy body itself there is no absolute criterion for “normal”.
Variations occur not only between individuals, but within the individual
himself, sometimes from hour to hour, depending on his activity at the time.
Doctors privately joke that even a baboon could get through medical school if
he learned to say, with enough profundity, “It varies.” One of the practitioner’s
major headaches is to determine whether a patient’s condition reflects an actual
illness or merely a variation within a broad range of normal. The breadth of

this range may be indicated by a few statistics. The weight of the healthy heart
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is considered to be anywhere between 240 and 360 grams; the weight of the

healthy liver, between 1,000 and 2,000 grams; the level of sugar in the blood,

between 70 and 130 milligrams.

Vocabulary

complex /'’kompleks/ n. & a.

ambivalent /zm'bivalont/ a.

taboo /to'buy/ n.
conviction /kan'vikfan/ n.
approach /a'prautf/ n.
legion /'li:dzen/ a.

cynic /'smik/ n.
tenement /'tenamont/ 7.
all-too-ailing a.

hulk /halk/ 2.

psychiatrist /sar'kaatrist/ n.

geneticist /dzi'netisist/ n.

perpetuator /pa'petfueits/ n.

specialized /'spefslaizd/ a.

valid /'veld/ a.

premise /'premis/ n.
anatomy /o'netomi/ 7.
physiology /.fizi'bladzy/ .
bedrock /'bedrok/ n.
swarm /swom/ n.
disparity /di'speerity/ .
minute /marnju:t/ a.
prodigious /pra'didzes/ a.
nucleus /'njukliss/ .

deoxyribonucleic acid
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cytoplasm /'saitauplezam/ n.

membrane /'membrem/ n.

headquarters /hed'kwo:toz/ n.

chromosome /'kraumosaum/ n.

organelle /a:go'nel/ n.
surpass /sa'pa:s/ v.
synthesis /'sm0isis/ 7.
sodium /'ssudjom/ n.
intricate /'mtrikit/ a.
kilter /'kilts/ n.

chunk /tfagk/ n.
immobile /I'maubail/ a.
hormone /'ho:maun/ n.
endocrine /'endaukramy/ a.
gland /glend/ n.
digestive /dr'dzestiv/ a.
enzyme /'enzaim/ n.
intestine /m'testmn/ n.
pancreas /'pepkrios/ n.
dissolve /di'zolv/ 2.
connective /ka'nektrv/ a.
epithelium /.epr'iliam/ n.
underlying /.Ands'lammy/ a.

bowel /'bauval/ n.
spindly /'spmdly/ a.
brittle /'britl/ a.
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spongy /'spand3y/ a.

resilient /rr'ziliont/ a.

cartilage /'ka:t(1)lidz/ n.
padding /'pediy/ .

versatile /'vsisatail/ a.

external /ik'sts:nl/ a.
lining /'lamiy/ .
excrete /ik'skrizt/ v.

cornea /komnia/ n.

transparent /treenspaerant/ a.

windshield /'windfi:ld/ n.
retina /reting/ n.
secrete /sr'krizt/ o.
mucus /'mjukas/ n.
nasal /'neizl/ a.

interlock /mts'lok/ 2.

I. Comprehension Questions

t Unit 1 Practice Exercises
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overlap /ouva'lep/ ».

directorate /dr'rektorit/ n.

venerable /'venarabl/ a.
respiratory /ri'spaiaratari/ a.
vascular /'veskjular/ a.
urogenital /,jusrav'dzenitl/ a.
skeletal /'skelrtl/ a.
categorize /'katigoraiz/ .
resounding /rr'zaundmy/ a.
splanchnological
/splenkna’lodzikal/ a.

malfunction /mel'fankfan/ n.

absolute /'zbsslu:t/ a.
criterion /krar'triorion/ n.
variation /vearr'eifon/ n.
baboon /ba’buin/ n.
profundity /pra‘fanditi/ n.
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A. Based on the information in the text, choose the best answer to each of
the following questions.
1. What attitude have great thinkers taken toward the human body?
A) They have been curious about its functions and actions.
B) They have been satisfied with the little knowledge known to man.
C) They have shared the same belief with average persons.

D) They have regarded knowledge of the human body as taboos.

2. The second paragraph implies that :

A) all people basically take the same approach to the study of the body

B) all approaches toward the study of the body are scientific

C) a valid study of the body requires a sound knowledge of anatomy and

physiology
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D) anatomy and physiology are all we need to know to understand the
body
3. The studies of the cell probably do not include _____.
A) its structure B) its functions
C) its perpetuation D] its origin
4. What is true of the cell membrane?
A) It is one of the two main parts of the cell.
B) It is surrounded by the cytoplasm.
C) It forms an impassable wall to all materials.
D) It only allows certain materials in and out.
5. Organelles are involved in all of the following cell activities except _____.
A) the changing of food into energy
B) the reproduction of cells
C) the making of protein
D) the provision of nutrients
6. Which of the following is probably a common characteristic of cells?
A) They are highly mobile.
B) They function when basic needs are met.
C) They make special chemicals.
D) They have extremely thin membranes.
7. Cells making up one type of tissue _____.
A) are identical
B) are similar in appearance
C) share certain features and perform similar functions
D) receive and conduct impulses
8. Different categorizations of organ systems are mentioned to show
that . '
A) organ systems are often dependent on each other
B) organ systems operate in different ways
C) Gray's Anatomy is no longer used by medical students
D) organ systems should be organized under new titles



— Unit 1 Practice Exercises

B. Based on the last two paragraphs, decide whether the following
statements are true or false.

—_

[
[] =

1. The classification of organ systems is more important
than their interaction.

[]

2. As systems interact, the breakdown of one system can se- D
riously affect the others.

3. Although problems may occur in all organ systems at D l
times, they usually work well enough most of the time.

4. Depending on a person’s activity at a given time, variations | I
that occur within a range can be quite normal.

Ill. Words to Remember and Use

A. Complete the following sentences with proper words from the box,
changing forms where necessary.

ambivalent, conviction, approach, disparity, underlying, 1
l
I
|

resilient, versatile, categorize, transparent, criterion

1. They will soon introduce a more _____ decision-making process.

2. Rare cancers that occur in AIDS patients are the clinical indicators
of the ____ immune deficiency due to HIV.

3. Many factors, such as beliefs about health and disease, religious
_____and even consideration of prestige, influence the selection and
preparation of food.

4. Some researches have found a striking between the limited da-

mage to the brain and total destruction of the mind.

5. Prevalence estimates of overweight vary and depend onthe ______
used.

6. The bones of women are generally lighter and smaller than those of
men, while children’s bones are more than those of adults.

7. When on the basis of their particular features and intended

functions, muscles are divided into the voluntary and the involuntary.
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8. Different ___ to personal health can lead to different behaviors.

9. Many Americans are ____ about the high-sodium and high-fat conve-
nience foods; they love their taste, but are obviously worried about
their undesirable effects on health.

10. Aspirin is such a drug that it has been used to alleviate many

disorders, dangers and discomforts.
B. Suggest as many adjectives as you can that give qualitative descriptions
of different tissues.
For example:

1. brittle (bone) 2. transparent (cornea)
3. 4.
8. B.
7. 8.
£ 10.

lil. Listen and Respond

A. Listen to the short talk carefully, and fill in the blank spaces with the
information you get from the talk. (Write down the main points if the
missing parts are long.)

Epithelial Tissue
Epithelium forms a protective covering for the body and all its organs;
in fact it is the main tissue of the outer layer of the skin. It forms the
lining of

the blood vessels, the uterus and other body cavities.
Epithelium has , and the cells of which it

is composed vary accordingly. For instance, the cells of some kinds
of epithelium produce secretions, such as mucus, digestive juices,
perspiration and other substances. The digestive tract is lined with a
special kind of epithelium whose cells
. The air that we breathe passes over yet another form of

epithelium that lines the respiratory tract. This lining secretes mucus
and is also provided with tiny hair-like projections called cilia. Together,



