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Lesson 1 Medicine as a Science

Medicine in part is a branch of applied biology. The sub-
stance of biologic science underlies most of the medical progress
of the past half century which has so remarkably advanced the a-
bility of the physician to intervene in illness. Much of this
progress has been in fundamental or “Lasic” science, conducted
in the pursuit of truth for its own sake. Significant progress has
also resulted from research conducted by physician—- scientists
with a specified clinical goal in mind——for example, the eluci-
dation of a disease mechanism. Advances in medicine also contin-
ue to occur simply by astute clinical observations concerning pa-
tients and their illnesses, but these are now the exceptions.

A recent study traced the origins of ten major clinical inno-
vations in cardiovascular and pulmonary medicine to document
the actual antecedents of medical progress. Over 60 per cent of
the enabling discoveries were in the category of basic science;
over 40 per cent were the result of research carried out without
any particular clinical application in mind.

The present bioscientific character of medical practice is a
relatively recent development. Throughout most of recorded his-
tory medicine was anything but scientific, being dominated by
empiricism and shackled by dogma. Diagnoses were inexact,
causes of diseases poorly understood, and therapies frivolous and
haphazard.
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Harbingers of change emerged slowly in the early nineteenth
century, as new principles of physics and chemistry were applied
to medicine. Physiologists stressed functions of organs and tis-
sues. Pathologists, led by Virchow (1821 —1902), stressed the
critical study of normal and abnormal tissues and the correlation
of features of disease with precise anatomic observations. Bacte-
riologists, with Pasteur (1822 —1895) and Koch (1843—1510)
in the vanguard, began to identify the microorganisms and to im-
plicate specific organisms in specific diseases - the anthrax
bacillus in anthrax, the tubercle bacillus in consumption, the
pneumococcus in lobar pneumonia, the streptococcus in puerper-
al fever. The groundwork for future therapies was being laid by
these great scientists.

Slowly, specific therapies——insulin for diabetes, liver ex-

tract for pernicious anemia—— or specific immunizations-—-

diphtheria antitoxin, pneumococcic antisera appeared. But it
was not until the decade 1935 — 1945 that the entry of sulfon-
amides and penicillin into clinical medicine made curable a large
number of previously lethal and untreatable diseases. It is cus-
tomary to date the beginnings of modern medicine from these rel-
atively recent events.

The language of contemporary biologic science has become
increasingly biochemical. The compositions of organs, tissues,
cells, and membranes have been defined. The biosynthesis and
catabolism of hundreds of compounds have been elucidated. The
regulation of body processes has been described at progressively
finer levels, and in chemical language. Many pharmacologic a-
gents are now understood in terms of specific loci and mecha-
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nisms of action. The expansion of new knowledge continues at a
pace that is bewildering to all but experts in a given field. Cur-
rent advances are particularly rapid in immunology, molecular
biology . and peptide research.

We have entered & molecular age of basic biologic science,
and molecular biology is now a recognized discipline. The molec-
ular influence pervades all the traditional disciplines underlying
clinical medicine.

Medicine is not only a branch of applied biology, however.
It also subsumed many aspects of psychology, sociology, anthro-
pology, and economics. These disciplines, too long neglected,
are now increasingly recognized as intrinsically germane to

medicine as a discipline and the practice of medicine as a profes-

sion.
New Words
intervene v. (${EsiH)#E A, vanguard n. FERZa AL,
FEHMERE bt ]
pursuit n. iR implicate . REAKEHM--HE
elucidation n. [EBH, 300 WA
astute a. HEAY apthrax n. WIEMH
document v. FISCHEIEWE LRI puerperal a. 4y gfy; B 5181 5
PR EEF B
antecedent n. B ;A% pernicious a. HEH; B
shackle ». ## antitoxin n. {HHE
frivolous a. REEM antiserum n. {ilfii#
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harbinger n. %I%; 87k elucidate v. B ;B%

L



locus n. Bizesm ;se4t psychology n. ..

molecular a. 4744 sociology n. &
peptide n. Bk anthropology n. A s
pervade v. WE; 75 intrinsic a. F#H#Y
subsume v. o0E.818 germane a. WYIE LY

Comprehension of the Text

- Answer the following questions .

1. What is the main idea of the text?

- What is the relation between the progress of biologic science

and the progress of medicine?
What was discovered by a recent study which traced the ori-
gins of ten major elinical innovations in cardiovascular and

pulmonary medicine?

4. How was medicine like throughout most of recorded history?

e

- Why did harbingers of change in medicine begin to emerge

slowly in the nineteenth century?

» When and how did modern medicine begin?

- Why does the writer believe that <he language of contempo-

rary biologic science has become increasingly biochemical?

- What disciplines are now increasingly recognized as intrinsi-

cally germane to medicine?

- Decide whether the following statements are true or false ac-

cording to the text-

- As a whole, medicine is a branch of applied biology.

The progress of biologic science accounted for the medical
progress of the past half century.
4.



. Most advances in medicine today are made through simply as-
tute clinical observations concerning patients and their illness-
€s.

. After studying 10 major clinical innovations in cardiovascular
and pulmonary medicine, it was found that over 60% of the
discoveries were in the category of basic science while 40%
were conducted by physician-scientists.

. In the greater part of recorded history medicine was dominat-
ed by empiricism and bound with dogma.

With the advent of new principles of physics and chemistry
and their application to medicine, medicine began to progress
rapidly.

. Tt is customary to date the beginning of modern medicine from
the entry of sulfonamides and penicillin into clinical medicine
in the decade 1935—1945. '

The language of contemporary biclogic science has become
moie and more biochemical.

. The expansion of new knowledge continues at a pace that is
bewildering to experts in all fields.

10. It is now increasingly recognized that social sciences, such as

sociology, economics and ethics, are intrinsically related to
medicine as a discipline and the practice of medicine as a pro-

fession.



Lesson 2 Biologic Processes in Puberty

Somatic Changes

One usually becomes aware of the onset of puberty through
its somatic manifestations. But these are preceded by hormonal
changes, which in turn are triggered by activities in hypothalam
ic and other brain centers. The precise mechanisms that deter-
mine the onset of puberty are as yet unknown.

Height and Weight

The pubescent growth spurt is among the more dramatic
events encountered during development. Growth in stature is in
progress throughout childhood. Actually, by age 10, boys have
already attained 78 per cent and girls 84 per cent of their adult
height. What makes the growth spurt at puberty noteworthy is
mainly its rate rather than its magnitude. The height spurt typi-
cally starts at about 10. 5 years among girls, reaches peak veloci-
ty at 12, and ends by 14. But it may start as early as 9. 5 or end
as late as 15 years. Among boys, the onset is usually at about 12
to 13 (or as early as 10. 5 and as late as 16), the peak at 14, and
the end at 16 (or between 13. 5 and 17. 5). During the year of
peak height velocity, a body grows on an average of 3 to 5 inches
and a girl somewhat less. This means an actual doubling in ve-
locity of growth and approximates the rapid growth rate of the
two-year-old child. Following the growth spurt, the rate of
growth decelerates rapidly. Most girls at 14 years and most boys
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at 16 years reach 98 per cent of their ultimate adult height. Fur-
ther noticeable growth in stature ceases at about 18 years in
women and at 20 years in men.

The gain in weight during puberty follows a similar pattern
to height, but it is a more labile index of development than
height. The non-skeletal growth increments are more marked
than those for skeletal growth; by age 10, boys have gained only
55 per cent and girls 59 per cent of their adult weight. The fac-
tors which contribute to gain in weight are the increased size of
the skeleton, muscles, and internal organs, and the amount of
fat.

Musculature and Strength

There is a marked increase in the size and strength of the
musculature at puberty in both sexes but more so for males.
This is the result of muscle cells becoming more numerous and
larger. Among boys, the increase in number of cells is fourteen-
fold; among girls, ten-fold. In females, maximum muscle cell
size is reached by age 10. 5, whereas in males cells continue to
enlarge until the end of the third decade.

Body Proportjons

The difference between the physique of the child and the
adult is determined by variation in body proportions as well as
size. During puberty body proportions undergo marked changes,
and when these are in progress they may become sources of con-
cern and distress to adolescents who feel that they look neither
like their former childhood selves nor quite like adults. For ex-
ample, legs accelerate in growth a year before the trunk. con-
tributing to the stereotype of the gangling adolescent. Leg
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growth itself is not uniform; the foot accelerates first (though it
stops growing soon), followed by the calf and the thigh. Simi-
larly, hand and forearm grow ahead of the upper arm.

The adult face becomes distinctive through changes, under-
gone during puberty. The neural pattern of growth, which also
characterizes the growth of the cranium, places it ahead of other
systems in the developmental schedule. Thus, throughout the
growth period the size of the head becomes progressively smaller
relative to the rest of the body.

Internal Changes

Numerous internal changes accompany the more evident
manifestations of puberty. The heart, like other muscles of the
body, participates in the growth spurt and its weight nearly dou-
bles. The steady rise of systolic blood pressure throughout child-
hood accelerates and socon attains adult values. The concurrent
decline in pulse rate is checked, and there may even be a slight
increase in the resting heart rate. Blood volume, hemoglobin,
and the number of red blood cells are all increased. All these
changes are more marked among males.

The respiratory system undergoes similar changes. Lung
size and respiratory cspacity increase during puberty, whereas
respiratory rate continues to decrease. These changes once again
favor the male, including a greater efficiency in oxygen ex-
change.

The net effect of these and related physiologic alterations in
puberty greatly increases the capacity for physical exertion and
allows quicker recovery from its effects. (reater exercise toler-
ance combined with superior strength permits individuals of both
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sexes to vastly outperform their prepubescent selves in physical

effort.

New Words

puberty n. F#H
somatic a. JE{kM

precede v. HTF - H--f%
trigger ». 3|&,ME
hypothalamic a. METFH
pubescent a. KM
spurt n. ZTIRAIRE
stature n. §5.5H

noteworthy a. HBEEH. B¥
o}

magnitude n. MK, EX

peak n. (lITH, i

velocity n. EfF,#E3R

doubling ». hnfg. o4

decelerate v. 5N, BRAEE R

noticeable a. fBREN.BEY

labile a. BAEM, FREH
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neural a. WEMN, HBRKH

cranium n. k%%

relative to  HATHY, LIRS
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outperform v. ¥ TR, o B #H
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prepubescent a. FHMAHM
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1.
2.
3.

Comprehension of the Text

. Answer the following questions:

What is the main idea of the text?

What are the main somatic manifestations of puberty?
Compare the height spurt among boys and among girls during
puberty.

. Describe some internal changes at puberty.

. Choose the best answer according to the text.

are the main manifestations which make one become
aware of the onset of puberty.
a. Hormonal changes b. Somatic changes
c. The growths of musculature and strength

d. The changes of body proportions

Itis the __ of the growth spurt at puberty that makes it
noteworthy.
a. speed b. magnitude c. rate  d. size
The height spurt starts ____ among girls than among boys.
a. earlier b. later c. slower d. quicker
. Which of the following statements is true?

a. Both the gain in height and the gain in weight are reliable
indexes of development.

b. As an index of development, weight is more reliable than
height.

¢. As an index of development, weight is not as reliable as
height.

d. The gain in weight during puberty follows a similar pat-
tern to height, so they both are reliable indexes of devel-
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opment. _
. In males muscle cells continue to enlarge
a. and reach their maximum size at age 10. 5
b. even they are in their forties
c. even they are in their thirties
d. until the age of 29 or so '
Variation __ determines the difference between the
physique of the child and the adult.
a. in body proportions
b. in both body proportions and size
c. in body size
d. in body weight and height
Throughout the growth period the size of the head, as com-
pared with the size of the rest of the body, becomes
a. progressively larger b. progressively smaller

¢. proportionally larger d. proportionally smaller

i

During puberty, the heart participates in the growth spurt
and its weight
a. increases almost three times b. almost triples
¢. guadruples d. almost doubles
. Which of the following statements is true?
a. During puberty lung size, respiratory capacity and respi-
ratory rate increase markedly.
b. The increases in lung size, respiratory capacity and respi-
ratory rate during puberty follow a similar pattern.
¢. lLung size and respiratory capacity increase during puber-
ty, but respiratory rate continues to go down.
d. Along with the increase in lung size and respiratory ca-
o 11



pacity during puberty, the respiratory rate tends to accel-
erate, too.

10. Why can individuals of both sexes in puberty vastly outper-

form their prepubescent selves in physical effort?

a.
b.

C.

Because they have greater exercise tolerance.
Because they have iron will.

Because they have larger lung capacity and stronger mus-

cles.

. Because they have greater exercise tclerance and superior

strength.
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