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Throughout history, people have created explanations for disease. Many
diseases have been seen as being spiritual in origin —a punishment for a
person’s sins or as the capricious behavior of gods or spirits. From ancient
times, the most commonly held biological theory was that illness was attributable
to some sort of imbalance of body humors (hypothetical fluids that were
described by their effects, but not identified chemically). Hence, for thousands
of years the treatment of disease consisted of appealing to supernatural powers
through offerings, sacrifice, and prayer, or of trying to adjust the body humors

by inducing vomiting, bleeding, or purging™*'.

However, the introduction of germ
theory in the nineteenth century radically changed the explanation of what

causes diseases, as well as the nature of their treatment.

As early as the sixteenth century, there was speculation that diseases had
natural causes and that the agents of disease were external to the body, and
therefore that medical science should consist of identifying those agents and
finding chemicals to counteract them. But [be / of / some / that / might /

(n
no one / suspected / invisible organisms / the disease-causing agents], since

such organisms had not yet been discovered, or even imagined. The
improvement of microscope lenses and design in the seventeenth century led to
discovery of a vast new world of microscopically small plants and animals,
among them bacteria and yeasts. The discovery of those microorganisms,
however, did not suggest what effects they might have on humans and other

organisms.

The name most closely associated with the germ theory of disease is that of
Louis Pasteur*?, a French chemist. The connection between microorganisms and
disease is not immediately apparent — especially since (as we know now) most
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microorganisms do not cause disease and many are beneficial to us. Pasteur
came to the discovery of the role of microorganisms through his studies of what
causes milk and wine to spoil. He proved that spoilage and fermentation*® occur

when microorganisms enter them from the air, multiplying rapidly and producing

waste products. He showed that [if / it / of / out / food / kept / spoil /
2)

were / would not / microorganisms] or if they were destroyed by heat.

Turning to the study of animal diseases to find practical cures, Pasteur again

showed that microorganisms were involved. In the process, he found that
3
infection by disease organisms — germs — caused the body to build up an

immunity against subsequent infection by the same organisms, and that it was

possible to produce vaccines that would induce the body to build immunity to a

disease without actually causing the disease itself. Pasteur did not actually

demonstrate rigorously that a particular disease was caused by a particular,

identifiable germ; that work was soon accomplished, however, by other scientists.

The consequences of the acceptance of the germ theory of disease were
enormous for both science and society. Biologists turned to the identification and
investigation of microorganisms, discovering thousands of different bacteria and
viruses and gaining a deeper understanding of the interactions between
organisms. The practical result was a gradual change in human health
practices — the safe handling of food and water; pasteurization™* of milk; and the
use of sanitation measures, quarantine*®, immunization, and antiseptic*® surgical
procedures — as well as the virtual elimination of some diseases. Today, the
modern technology of high-power imaging and biotechnology make it possible to
investigate how microorganisms cause disease, how the immune system combats
them, and even how they can be manipulated genetically.

Hi#L © AAAS Project 2061, Science for All Americans (1990).
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purging™! : to cause the body to release all waste products

Louis Pasteur®® : a French chemist (1822-1895)

fermentation®® : a process of allowing bacteria to grow in something as it
ages, such as wine, cheese, or natto

pasteurization®* : heating something to a certain point and then cooling it
quickly in order to kill bacteria — often done with milk

quarantine™® : putting someone or something into isolation — removing them or
it from contact with others

antiseptic*® : clean; sterile; an absence of bacteria or germs
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War is an exceedingly complex phenomenon. There are many kinds of war.
In a sense, each war is different from every other. There are also major types of
war. Perhaps there are three main categories of warfare: limited war, civil war,
and total war.

(77) The combatants may possess limited resources. (1) They may be
willing to employ all of their resources, for which reason limited wars.may be in
a sense total wars, but the paucity of means keeps the combatants from doing as
much damage as they mig(lf)lt like to do. (77) Other wars are limited because one
of the combatants chooses to make them so. Still other wars are limited because
stronger neighbors insist that they be so. () Small wars break out from time
to time in Africa, Asia, and Central America, but they are not allowed by the so-
called Great Powers to spread and become total. () Such wars may be very
destructive and continue for a long time, but they do not constitute a real peril to
the life of the world. At least this has been true in the past.

Civil wars, like fights between close friends or members of a family, tend to
become particularly vicious and destructive. They are often total, in the sense
that the combatants do as much damage to one another as they are able to.
However, by definition, the arena of a civil war is limited. It is fought within an
area that is often small, between groups that have limited goals. Civil war has
not been really perilous to the entire world either, at least until now. Such wars
are terrible scourges for the countries where they occur, but they have not
endangered the human race.

Total war is war Between major groups of the human species which are
willing to employ all of their resources of men, money, and material for the
attainment of the ultimate goal, which is simply victory. If the price of victory is
the total destruction of the life and wealth of both sides, so be it. Such wars
have imperiled the world but so far have not been able to destroy it. So far, too,
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they have not been fought with nuclear weapons.

The perﬂ of a total war between two combatants possessing nuclear
weapons is recognized by everyone. So far, no one has figured out what to do
about it. A nation’s nuclear weapons are usually controlled by the mind and will
of a single individual. Perhaps a dozen individuals in the world during the last
decade of the twentieth century have the capacity to start such a war and to
bring on its attendant peril. Will any of them do it?

There ié little more to say now than that we hope not. Reason, of course, is
on our side. It would not be reasonable for any of the handful of individuals who
are able to do it to start a nuclear war. Such a war, it seems, could not be won
in the usual sense of winning. That is, no aim except simply victory could be
attained. And is it truly victory if everyone is destroyed and you are merely the
last to perish?

Hi#f : Charles Van Doren, A History of Knowledge (1991).
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(1) paucity

(A) surplus (B) existence (C excess D lack

(2) scourges

(A) mistakes (B) troubles (C) behaviors D news

(3) attainment

(A) realization (B) attraction (© conquest D ability
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Wars are limited for various reasons.
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