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Unit 1

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 which
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 fascinat-
ed 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.

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.

A Swarm of Tiny Specialists

Studies of the cell — what it is, what it does and how it reproduces itself — have re-
vealed 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 com-
prises an almost unimaginably busy chemical laboratory with a highly ordered division of la-

bor.
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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 pas-
sage 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 surpass-
ing skill. One type breaks down the food given entry by the cell membrane and converts it in-
to 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 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 special-
ized 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 en-
zymes 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 elec-
trical 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.

- 2 .
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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 separaie 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 oc-
cur 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 ac-
tual 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 is considered to be any-
where 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.
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New Words

ambivalent / @mbivalsent /
taboo / tabu: /
conviction / kan'vik[an /
legion / li:dzen /
cynic / sinik /

cynical
tenement / tenimant /
ailing / ‘eilin /
hulk / halk /
an all-too-ailing hulk
psychiatrist / saikaistrist /
geneticist / dzinetisist /

genetic

genetics

gene
perpetuator / papetjueits /
valid / 'veelid /

validate / 'veelideit /
anatomy / anaetomi /
physiology / fizisladzi /
bedrock / ‘bedrok /
a swarm of
disparity / dispaeriti /
prodigious / pradidzes /
tissue / tisju: /
nucleus / ‘njukliss /
deoxyribonucleic / diioksiraibenjuklizik / acid
cytoplasm / saitopleezem /
membrane / 'membrein /
chromosome / 'kraumasam /
organelle / ‘oigonel /
surpassing / saIpa:siy /
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calcium / 'kalsiom /
sodium / ‘ssudiem /
intricate / 'intrikit /
kilter / ‘kilte /
chunk /tfagk /
bacteria / bak'tiarie /
endocrine / ‘'endsukrain /
endocrine gland
digest / daidzest /
digestion
digestive
enzyme / ‘'enzaim /
intestine / in'testin /
pancreas / peenkriss /
epithelium / epi@i:liom /
epithelial
bowel / ‘baual /
spindly / ‘spindli /
brittle / britl /
spongy / ‘spandzi /
resilient / riziliant /
cartilage / kaitilidz /
calcified / ‘keelsifaid /
calcify »
fatty / ‘feeti /
padding / 'padig /
lining / lainig /
plasma / ‘plaezmo /
excrete / ekskrit /
cornea / 'komie /
windshield / 'windfiild /
retina / retino /
secrete / si’krit /
secretion

mucus 7/ ‘mjutkes /
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