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IlIness is the night-side of life, a more onerous citizenship.
Everyone who is born holds dual citizenship, in the kingdom
of the well and in the kingdom of the sick. Although we all
prefer to use only the good passport, sooner or later each of us
is obliged, at least for a spell, to identify ourselves as citizens
of that other place.

—Susan Sontag, Iliness as Metaphor
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are complex and difficult, but if we understand the context in which
the details are discussed, we can make decisions that lead us where *
want to go.

The /;w/important word to the reader is that the subject matter of this
book is serious, but one can be serious without being somber. | tried to
eliminate all technical jargon, be it scientific, medical, or cultural. |
promised my mother that | would write a book that she and her friends
can read and enjoy ...and | never lie to my mother.












ticated as that found in the Sunday supplement. Many had probably been
attracted to their profession by reading Microbe Hunters, an incredibly pop-
ular and stunningly incorrect book by Paul de Kruif, or Arrowsmith, Sin-
clair Lewis’s romantic version of the physician-bacteriologist. It is a virtual
certainty that the corrected versions of the romantic assumptions Dr. Kass
then presented to them were too unbelievable to register properly in their
consciousness. He told them that the “data on deaths from tuberculosis
[as well as diphtheria, scarlet fever, measles, and whooping cough] show
that the mortality rate from this disease has been declining steadily since
the middle of the nineteenth century.” Furthermore, this steady decline
in deaths was not altered measurably by any of the great scientific discov-
eries of their predecessors. Contrary to all they had been taught, those
great scourges of humanity had begun to be brought under control before
medicine became scientific!

It is extremely important to realize that the president of the Infec-
tious Disease Society of America was not telling its members that all of
their work was for naught. Far from it. Their work and that of their pre-
decessors was of great value in healing those individual patients who
still contracted the diseases. Extending the life and alleviating the pain
of the individual patient are the most valued aims of medicine and for
this they had every right to be proud of their heritage and of their cur-
rent work. This part of his message we all can understand, and as one
who was cured of tuberculosis because of scientific medicine (and as a
result of the experience went on to become a biomedical scientist), | can
offer a personal testimony to the power and value of their work. But why
were neither | nor that audience nor the vast majority of people with
whom | discuss the question aware of the facts of history?

Most of us have been taught that there has been a steady march of
progress in medicine, leading inexorably to a high-tech future. 1 will
argue in this book that a realistic understanding of the nature of progress
in medicine, and the role that science plays in that progress—a role that
is quite different from the romanticized versions we have been taught—
is absolutely crucial if we are to see clearly what medicine can give us in
the future. Only when we have this realistic understanding can we
understand the limits of what science and medicine can give us. This
book will show that for most of our history nothing changed in either our
conception ofor our treatment o fdisease. Change came such a short time ago
that it will be clear to even the most romantic reader that our medical
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‘to stain’ can still be used in the double sense of dyeing as well as pol-
luting. Let us remember, then, that $ # ”
(author’s emphasis). So there is little question even from the etymology
of the words we use today that infection was equated with impurity and
we know, of course, that one of the major roles of religion is to drive out
the impure. Leviticus 13 tells us how the leper is to be driven out and
isolated because he is unclean:

And the leper in whom the plague is, his clothes shall be
rent, and his head bare, and he shall put a covering upon
his upper lip, and shall cry, Unclean, unclean. All the days
wherein the plague shall be in him he shall be defiled; he is
unclean; he shall dwell alone; without the camp shall his habi-
tation be.

It is tempting to think that this passage and others in the Bible and
classical literature indicate that the ancients had an awareness, perhaps
similar to ours, of the nature of infection and disease, to somehow see
this as the earliest seeds of public health. But when we think about the
balance between faith and reason in the response to epidemic diseases,
we must force ourselves to remember that the people we are talking
about knew nothing of disease-producing microorganisms, a point so
important that it cannot be overstated. It makes sense to isolate the
leper if you suspect that he is the vehicle of the disease, and indeed, as
we will see shortly, quarantines were instituted during times of epi-
demic disease as a means of preventing the spread. But the anthropolo-
gist Mary Douglas has very eloquently argued that there are far more
examples of separation of the “unclean” that do not have any public-
health value than those that do. An important thesis of her book #

6 % that rituals of purity and impurity are the central project of
religion, and of course, religion is the expression of faith.

A Brahmin should not be in the same part of his cattle shed
as his Untouchable servant, for fear that they may both step on
places connected through overlapping straws on the floor.
Even though a Havik and an Untouchable simultaneously
bathe in the village pond, the Havik is able to attain a state of

(purity) because the water goes to the ground, and the
ground does not transmit impurity.
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hese measures were taken when the cause of the plague, if
divine punishment as a cause is set aside, was thought to be
bad air or dirt or spirits, so the remedies all involve cleansing
and purifying and isolating. Much of this seems reasonable

even by modern standards, but much of what was done we know nc
was of no use. It is unfair to those people at risk of their lives to the
plague in the fifteenth century to say that they should have behaved as if
they lived in the twentieth century: The cause of the plague was beyond
the scope of their imagination. How could they even begin to imagine
that it was caused by living things invisible to the eye and transported by
the fleas of rats? I fully expect that writers four hundred years from now
will look back with astonishment at the way we have responded to AIDS.
In Nassarina’s description we see the emphasis on reason. In Carlo

Cipolla’s poignant little book, ) , %# 25
# # we see the conflicts between the representative of the
% (reason) and the Church (faith) in the isolated Tuscan vil-

lage of Monte Lupo in 1630. The local priest planned prayer services,
vigils, and processions through the streets that would bring all of the cit-
izens of the village together so that God would have mercy and see that
they truly repented for whatever it was that had brought about the
divine wrath. At the same time, the representative of the Florentine

% came to town and tried to institute measures, such as those
described by Nassarina, designed to keep people apart from each other,
following the idea that the only way to stop the plague was to rely on
methods of isolation and purification. This conflict between faith and
reason is understandable and was the rule of the day until the last few
decades of the nineteenth century, when science started to become a
belief system comparable to religion and faith in the measures of “rea-
son” began to replace faith in the measures of religion.

0 we see that since civilization began twelve thousand years ago,
death was a constant presence in the lives of ordinary people,
until as recent atime as the middle of the nineteenth century. It
is necessary to keep the fact of how recent our views of health
have been formed as we try to understand why we think as we do about
health and disease, the role of science and technology in our lives, and
the goals we should expect from our health and science establishments.



Chapter
2

La Longue dureée

f sickness, dying, and death were everywhere from the time of the

Greeks until the beginning of the twentieth century, what was the

response of the people who suffered and those who treated them?

How is it that between the fifth century % and the end of the
nineteenth century, the whole long period when Western civilization
flowered, the general level of health changed so little? A powerful new
way of thinking and looking at the world, called science, developed in the
seventeenth century, and yet for almost three centuries after it began to
change dramatically the world and the way we look at our place in it,
infant mortality remained at around 25 percent and disease and debili-
tation were the lot of the average person. How is it that not until the
middle of the nineteenth century did medicine begin to use this power-
ful new way of thinking to bring about the same kinds of changes sci-
ence was effecting in navigation, manufacturing, mining, and warfare?
The answer we will pursue in this book is that so little changed in what
we did about disease because so little changed about how we thought
about it. It was not until science developed to the point that health and
disease could be reframed that we were able to change what we did
about them. But the surprising fact is that this reframing came about
after deaths from infectious diseases had already begun to decline. Nev-
ertheless, the reframing of health and disease that science brought about
is one of the most significant advances in human history, and an under-
standing of how it happened is essential if we are to understand what
science and medicine can provide for us in the future.

None of us has ever known any way of looking at health and disease
other than our modern scientific way, so we find it hard to believe, really
believe, that the concept of what constitutes health and disease was dif-
ferent from ours from the time of the Greeks until the time when some
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the Greeks framed the nature of health and disease, with its emphasis
on the maintenance of internal balance, remained largely unchanged for
that incredibly longue durée.

ow did this worldview affect the way Greek physicians

looked at their patients? Both external and internal forces

could alter the balance of humors, so the roles of climate

and place were very important to them. For example, they
were convinced that people living in cities exposed to hot winds were
susceptible to different kinds of illness than people living in cities fac-
ing cold winds. This was because “health is maintained by equal rights
of the qualities of the wet, the dry, the cold, the hot, the bitter, the
sweet, etc.” When one of these opposites dominates, disease occurs; “as
to their causes by an excess of heat or cold; as to their occasion by an
excess or deficiency of nourishment; as to their locale, blood, marrow,
and brain are affected.” A whole host of factors can throw the humors
into a state of imbalance, because “health is a mixture of the qualities in
proper proportion.”

Of course, from common sense observation, the Greeks knew that
everyone living in a region of hot or cold winds did not come down with
the same symptoms, and they certainly knew that in epidemics, even
those as calamitous as the plague of Athens, many were spared. The
explanation that fit into their worldview was that while changing exter-
nal conditions could cause an internal imbalance, those who did not
come down with disease had somehow managed to maintain the inter-
nal balance of their humors in the face of the external force. Heredity
too played arole: “One consumptive is born from another,” according to
Hippocrates. Dropsy, gout, and epilepsy were also thought to be con-
trolled by heredity, or more correctly, heredity was thought to control a
predisposition for the humors to become imbalanced in a way that led to
the symptoms of diseases that came to be called dropsy, gout, and
epilepsy.

The important point is that the observational powers of the Hippo-
cratic physicians were acute. Their explanations of what they saw differs
completely from our modern view, but we must remember that their
explanations were as consistent with the shared worldview of their
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The details of Grmek’ analysis need not concern us—indeed, they
make little sense to anyone not trained in medicine—but two things
merit comment. First, between the time of the Greeks and modern sci-
entific medicine, the description of the patient changed from one that is
easily understandable by everyone to one that requires a special vocab-
ulary. Anyone can sympathize with the suffering of the wife of Poly-
crates (whose name was evidently not important to her physician)
because everyone understands what she was feeling. But what is the
ordinary person, either patient or family, to make of Ms. Polycrates’
“dyspnea turning into orthopnea along with cancerous cachexia”?
Would the Polycrates family have understood those phrases, even
though they were spoken in their language? Most patients and their
families today would quite correctly say that “it was Greek to them.” In
our move to modernity we have relegated the suffering of the patient,
which was once understandable to all, to the technical world of the
expert, a point to which we will return.

But now comes an even more important, but not unrelated, point. It
probably comes as no surprise to the modern reader to learn that the
Greek physician could do little that by our modern standards of scien-
tific medicine we would consider adequate to the symptoms of Ms.
Polycrates. He could diagnose, predict the outcome, and comfort the
patient and her family. A little-known fact, however, is that the physi-
cian even into the early years of the twentieth century could have done
very little for her except perform laboratory tests to make the differen-
tial diagnosis between consumption or a tumor and then give comfort.
This will be quite clear a bit later in this narrative, when we come to the
description of what Lewis Thomas and his father before him learned in
medical school at the beginning of the twentieth century. Physicians in
the early years of the twentieth century could more precisely diagnose
an ailment and give a more accurate prediction of its outcome, but still
the most valuable thing they could offer to patients and their families
was comfort.

So something remarkable happened toward the end of the nineteenth
century to create aworld in which infectious diseases no longer caused a
society of sickness, death was no longer a constant presence, and physi-
cians were able to effectively change the course of disease. And these
changes, which we consider the norm of our existence, came about
within living memory of a large part of our society.
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The Church of course was not opposed to secular healing, especially
since so many people used it, and monasteries often became places of
both religious and secular healing. What had changed was the relation-
ship between the religious and the secular. After all, hadn’t St. Augus-
tine also suggested that the founder of the Church himself was a true
physician, the healer of souls (primarily) and of bodies (occasionally)?
The Muslim East had become the main repository of the Hippocratic
and Galenic writings and teachings, but even so, the secular medicine
that was practiced in the bleak world of Christian medieval Europe was
the medicine of the Greeks.

As the population rose during what is called the Dark Ages, the
impoverished, illiterate, primarily rural population became increasingly
urbanized as a result of economic growth, and workers increasingly
needed to be literate to carry out their tasks. Medicine began to leave
the monasteries and by 1100 St. Bernard’s was becoming a lone voice
when he appealed to his fellow monks living in an area notorious for
malaria not to turn to secular physicians. “l fully realize that you live
in an unhealthy region and that many of you are sick. ... It is not at
all in keeping with your profession to seek for bodily medicines. ..
to seek out doctors and swallow their nostrums, this does not become
religious.”

The monasteries became very proficient in growing the herbs that
were used for healing, and much of our knowledge of the kinds of
medicinal plants used during the period come from our understanding
of monastic gardens. They also became sanctuaries for the sick and
abandoned of society, while bloodletting, emetics, heat, and cold—all
things designed to reestablish the balance of the humors—were the
stock-in-trade of the secular physician, or # , and village healers.
To physicians in the Hippocratic and Galenic traditions, the individ-
ual was primarily responsible for leading a healthy life and maintain-
ing his balance of humors; now the elements of divine will and ret-
ribution entered the equation. It is necessary to balance the humors,
but the spirit must also be ministered to, and this was the role of the
Church.

By the twelfth century, between the end of the Middle Ages and the
beginning of the Renaissance, the teachings of the Greek physicians
had moved into Christian Europe and secular medicine was practiced
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widely. We are fortunate to have the written correspondence between
Peter the Venerable, the abbot of Cluny, and a medicus called Bartholo-
meus during the winter of 1150-51. Nancy Siraisi, in her book Medieval
and Early Renaissance Medicine, provides a vivid description of this case
that illustrates the therapies that were used and how little the ideas of
what constitutes health and disease had changed in the thousand years
since Hippocrates. It seems that because of the press of monastery busi-
ness, the abbot had postponed his regular bimonthly bloodletting for a
while. During that time he developed a case of “catarrh,” which forced
him to further postpone the procedure because his medicus told him that
bloodletting during an attack of catarrh could lead to a loss of the voice,
a drawback to a man who had to celebrate the mass and deliver sermons.
But because his catarrh did not improve, Peter concluded that it must be
due to an overabundance of blood and phlegm, so finally, after four
months, he had two large amounts of blood drawn in a three-week
period. The catarrh remained, and as he had been warned, his voice
began to be affected. Moreover, his chest felt heavy and he continued to
cough up phlegm. The local medici told him that his prolonged catarrh
was due to the loss of heat from the bloodletting, which left cold and
“sluggish phlegm diffused through the veins and vital channels” such as
the trachea (hence the loss of voice). They suggested the use of heat and
moistening foods and medicines, but Peter, who knew the works of
Galen, as did a growing number of educated people, objected on the
grounds that a cold, moist disease such as he had should be countered by
hot and dry, not hot and moist, remedies. But the medici told him that
while this was generally true, the throat ought to be soothed with moist
things and not irritated with dry substances. The medicines Peter took
during this long, unpleasant illness included hyssop, cumin, licorice, figs
steeped in wine, and syrups of tragacanth, butter, or ginger. Since the
venerable Peter died in 1156, we must assume that he recovered from
his illness.

The story shows dramatically how fifteen hundred years after Hip-
pocrates and 950 years after Galen, the concepts of health and disease,
and the medicines of Europe, had not changed. However, science was
about to change virtually everything about the way we viewed the
world and our place in it; everything except that which mattered the
most to real people—how we conceived of disease and how it was
treated.









Lu Longue durée

and union with God, while Boccaccio’s “human comedy” shows a world
in which the plan and design of God is no longer clear and man is left to
his own resources to find meaning and purpose in the world. Interest-
ingly, it is the plague ravaging Boccaccios world that provides the reason
for his characters to come together, perhaps signifying the disintegration
of the old world to make way for the emergence of the new.

Two hundred years later, Machiavelli pursued the same theme of sec-
ularization in The Prince (1552). All that most of us know about Machiavelli
is that he was Machiavellian, a man who urged ruthless and unprincipled
actions to achieve personal goals. This is also a caricature. In The Prince he
argued that the wise ruler must recognize that Fortune and Necessity, not
Divine Providence, determine the conditions under which men must live.
Only when there are leaders who are not encumbered by the outmoded
notions of virtue expounded by the Church will political order be restored
and maintained. In other words, The Prince is really a plea for the further
secularization of human affairs. Machiavelli has little to say about salva-
tion or the role of God in secular affairs; religion is significant only if it
inspires people to serve the state and thus helps the prince maintain social
order. In two hundred years we see the movement from a gulf between
human understanding of God’ plan for the world to a view that man must
control the world created by God.

The Renaissance humanists were fascinated with the systems and
categories of nature they found in the classical texts. But when they
turned their attention to nature itself, they slowly realized that much of
the classification was incorrect. Aristotle might be fine for defining how
people should govern themselves, but he was of little use in under-
standing nature.

Now it became important to see nature through one’s own eyes, not
just as it was written about by the ancients. In 1532 in Gargantua,
Rabelais is instructed by his teacher, Ponocrates, in the natural sciences,
geometry, and the full range of the world, but his education was not of
the world as written in books but the world as it was . .. “as they walked
through the meadows, or other grassy places, they examined the trees
and the plants, comparing them with the descriptions in the books of
such ancients as Dioscorides, Mariunus, Pliny, Nicander, Macer, and
Galen; and they brought back whole handfuls to the house.” It is clear
that this idea—that what is learned by examining nature can be used to
change nature—was the logical extension of the intellectual changes we
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La Longue durée

tury before they began to fade. Born in Switzerland as Theophrastus
Bombastus von Hohenheim in the 1490s, Paracelsus strongly opposed
the principles of Galenic medicine, arguing that healers should use spe-
cific remedies for specific diseases. It is tempting to sec the roots of
modern medicine, which is based on specificity, here, but while Paracel-
sus came to many of the same conclusions scientists would come to a
few centuries later, his reasons for arriving at them were different. The
reasons his ideas did not displace Galenic medicine are complicated,
uncertain, and beyond the scope of what we are looking at. Neverthe-
less, his ideas had a very large popular following for many years, due in
no small part to the fact that he wrote and lectured in German rather
than Latin, and make us realize that in the early years of modern science
medicine was not ignored. One scholar has argued that Shakespeare’
Alls Well That Ends Well is an argument for the medical theory and prac-
tice of Paracelsus, and he has been one of the most studied of early
physicians, alchemists, philosophers. But his ideas did not last long.

ith secularization, physicians began to perform dissections
on human corpses and saw that the anatomical specula-
tions of Aristotle were often fanciful and that Galen’s
anatomy (which had been derived from the dissection of
animals) was often wrong. The year 1543 was significant not only because
Copernicus opened the dialogue that would change our views of our
place in the universe, but also because the greatest of early anatomists,
Andreas Vesalius, published his magnificent human anatomy book.

But as we will see, the old ideas did not disappear in a flash. The
anatomists were still struggling to reconcile a view of biology handed
down from Aristotle, which taught them that the differences between
men and women were differences of degree but not of kind. It had cer-
tainly not escaped anyone’s notice that men and women appeared to be
different on the outside, so what happened when Vesalius and the other
anatomists began to look carefully at their insides? They saw the
“proof” of the classical teaching. “The new anatomy displayed, at many
levels and with unprecedented vigor the fact that the vagina really is a
penis, and the uterus a scrotum.” As the historian Thomas Laqueur
says, for the anatomists “believing is seeing” and women are only men
turned outside in.
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Chapter
4

“Pasteur” and the Authority of
Science

he “new philosophy” of science may not have had much
effect on either the constant presence of death or the way
people thought about disease, but it was beginning to per-
meate the thinking of almost everyone by the start of the
nineteenth century. Two Enlightenment personalities, one virtu
unknown today who appears at the beginning of the “Age of Reason,”
the other a well-known figure who lived just before the French Revolu-
tion, serve as examples of the extent of the rise of science during the
eighteenth century.

In the early part of that century, Julien Offray de La Mettrie (1709—
1751) was a physician and philosophe who railed against the theoretical
training in Galenic medicine that physicians received; to him the pre-
eminence of physicians was not only useless but downright harmful.
Surgeons, Mettrie argued, did far more good for people, and he called
for the application of the new philosophy of science into medicine.
He died early, and although his name is hardly known today, his ideas
can be found again and again in the medical ideas of the philosophes.
“Medicine is philosophy at work; philosophy is medicine for the indi-
vidual and society.” Yet for all of this radical talk, Mettrie was not
advocating that disease be reframed. After all, he pointed out in his
book Lhomme machine (1747), an obstructed spleen was all that was
necessary to turn a brave man into a coward; the human body was a
“machine which winds its own springs” and, by implication, balances
its own humors.

The second character, much more colorful and far more influential,
appeared by the end of the century. When Franz Anton Mesmer (1734-
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Chapter

Rewriting History:
The Triumph of Science

y the nineteenth century science was not only in the air, it rep-

resented two of the most powerful of modern ideas—progress

and faith in the power of humans to change the world. The

germ theory of disease was a radical new way of framing dis-
ease and represented the fulfillment of the faith in the power of science;
and while the conditions of life were actually being improved by better
sanitation, housing, and nutrition, science received the credit. The tri-
umph of science over public health is an important issue to examine
because it is on the basis of this misconception that we have set the goals
for what we want from science in the twenty-first century. Oddly
enough, it was the appearance of two new epidemic diseases, cholera
and polio, that brought together ideas of civilization and social justice,
and of science and medicine. In its responses to these new diseases, the
public health movement wholeheartedly adopted the germ theory and
in the process gained the authority of science, but in doing so, it abdi-
cated to “Pasteur” the credit for the eradication of disease for which it
was primarily responsible.

Today, with the germ theory of disease firmly entrenched in our
thinking, we know that cholera is a disease caused by infection with bac-
teria called Vibrio cholera. But before the acceptance of the germ theory,
what we today consider a basic and obvious fact was neither. The truth
of this message is dramatically seen when we examine cholera in the
period just before and just after the germ theory was gaining acceptance.

Cholera was the classic epidemic disease of the nineteenth century. It
had a profound emotional impact, but one that was quite different from
plague or smallpox. About half of those who came down with it died in a
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faulty diet or depressed emotions ... is completely without foundation”;
instead, he argued, it isa question of “polarity”: Cholera affected people by
changing the balance of “sympathies” and “antipathies” within the body.

So just as science had not yet established its authority in medical mat-
ters to allow physicians to distinguish between the ideas that disease
was caused by miasma, atmospheric effects, contagious seeds, or other
reasons, so too religion had lost enough of its authority to assert its
moralistic views on how the public responded to the advancing new dis-
ease of cholera. In a time when no one idea had authority, all were open
for consideration.

During the cholera outbreak in England in 1831, an eighteen-year-old
apprentice to a Newcastle surgeon was sent to help with the victims of
the disease at the nearby Killingworth Colliery. John Snow, the son of a
farmer, had been apprenticed at the age of fourteen and would soon be
ready to go to London to take his exams and become a member of the
Royal College of Surgeons; years later he would become the leading
anesthetist (he administered chloroform when Queen Victoria gave
birth) and one of the most respected surgeons in London. Snow was a
man of strong moral character, an active vegetarian for many years, and
a lifelong, vocal advocate of the temperance movement.

His experiences with cholera as ayoung man made him a lifelong stu-
dent of the disease, and Snow concluded that cholera “travels along the
great tracks of human intercourse, never going faster than people travel,
and generally much more slowly. In extending to a fresh island or conti-
nent, it always appears first at a seaport. It never attacks the crews of
ships going from a country free from cholera to one where the disease is
prevailing, till they have entered a port, or had intercourse with the
shore. Its exact progress from town to town cannot always be traced; but
it has never appeared except where there has been ample opportunityfor it to be
conveyed by human intercourse” (author’s emphasis). This, as we have seen,
was quite contrary to the general thought.

Even though disease was associated with dirt and poverty, it was com-
mon knowledge that in a crowded tenement some people came down
with cholera and others did not. While the “miasmists” invoked indi-
vidual differences, moral character, or any number of other things to
explain this fact, Snow’s explanation was different, and also very much
at odds with the prevailing view: “[T]he communicable diseases of
which we have a correct knowledge spread in very different manners.
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that the ovary and uterus controlled female characteristics (the word hys-
terica/ derives from the Greek word for “uterus™). So why not treat with
extracts of testicle to increase manliness, liver to return color to the wan,
or heart to give courage to the meek? When Claude Bernard brought the
idea of “internal secretions” into the scientific understanding of how the
body worked, it both fit into the newly emerging paradigm of specificity
and helped establish it.

Extracts of the endocrine glands, which we now know contain hor-
mones, had long been used in these therapies, and in the process of sci-
entification of medicine their specific roles began to be discovered. As
early as 1855 the English physician Thomas Addison showed that
pathology of the adrenal gland correlated with symptoms of the patients
when they were alive, and described the malady we call Addison’s dis-
ease. As the systematic correlation between symptoms in life and the
pathology found at autopsy progressed, and with the acceptance of the
importance of Claude Bernard’s internal secretions to the maintenance
of the milieu intérieur, there seemed to be ample “scientific” justification
for the therapeutic use of extracts of animal tissues. The difference was
that now a healer could use them not to establish general balance but
rather to maintain levels of whatever it was inside of these organs that
the body needed for its specific balance.

Claude Bernard’ successor as professor of medicine at the College de
France, Charles-Edouard Brown-Sequard, followed his illustrious pre-
decessor by carrying out a systematic search for the internal secretions.
He electrified his audience at the Society of Biology in Paris in 1889 by
reporting that he had shown the remarkable rejuvenating properties of
testicular extracts of young, healthy guinea pigs by injecting them into
himself. In the next few years he went on to show that other organs from
other animals had therapeutic effects, presumably because each was
responsible for a different, specific internal secretion. This wonderful
use of science was not lost on physicians or the public. It is estimated
that by 1890, twelve thousand physicians were giving testicular extracts
to their patients (and no doubt many, emulating Brown-Sequard, to
themselves as well). In fairness, Brown-Sequard was alarmed and upset
by the indiscriminate use of animal extracts; because “bacterial products
taught us how active the chemical compounds created by the infinitely
small were: the living cell, of each tissue that belongs to the organism,
must, by analogy, secrete some products, of which the efficacy is no

787






' DO

78



) ( o

pancreas by using the simple surgical method of tying off the duct of the
organ. He entered the following in his notebook on October 31, 1920:

Diabetus [sic]

Ligate pancreatic ducts of dog. keep dogs alive till acini degenerate
leaving Islets.

Try to isolate the internal secretion ofthese to relieve glycosurea.

In later years, Banting perpetuated the drama of the moment to estab-
lish himself as a lone, embattled genius who not only fought the disease
but also had to fight established academic greed for power. In fact, as
historians have looked into the events around the discovery of insulin,
the consensus seems to be that Banting’s original idea was only partly
correct and that he was an eager but less than adept experimenter who
had neither the training nor the experience to carry out the difficult
experiments to test the idea and follow through with the isolation of a
lifesaving molecule and convert it into a drug.

Banting did, however, realize that his idea had enough merit to pursue
and he requested a meeting with J.J.R. Macleod, the professor of physi-
ology at the University of Toronto, to discuss his idea and the possibility
of spending some months testing it in Toronto. On November 8, 1920,
they held a meeting in Macleod’ office, which in later years each would
remember quite differently. Banting remembered that “[Macleod] was
tolerant at first, but apparently my subject was not well presented for he
commenced to read the letters on his desk.” Macleod remembered that
“I found that Dr. Banting had only a superficial text-book knowledge of
the work that had been done on the effects of pancreatic extracts in dia-
betes, and that he had very little practical familiarity with the methods by
which such a problem could be investigated in the laboratory.” But inex-
plicably, Macleod gave the inexperienced and inarticulate young Toronto
graduate the use of some small laboratory space and several dogs on
which to test his idea. He also assigned a young graduate student,
Charles Best, to work with him. As inconceivable as it seems, these two
neophytes in the laboratory set out to isolate the secretion of the pancreas
that would relieve the symptoms of diabetes!

Their lack of experience in the laboratory showed, and Macleod
urged, cajoled, and eventually forced them to do more rigorous experi-
ments. When he finally became convinced that it might indeed be pos-
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the chronic diseases, but it could not yet identify what had caused the
problem. It is one thing to say that diabetes is the result of insufficient
secretion of insulin by the pancreas or that rheumatoid arthritis is the
result of chronic inflammation in the joint; it is quite another thing to be
able to say what caused the pancreas to malfunction or the joint to be
chronically inflamed. Because we had lived so long with infectious dis-
eases and were so relieved that they had been brought under control, *
% #

We had entered an era in which the medical arts were fully
replaced by the medical sciences, and we were certain of the fact that
science would give us the specific causes and the specific cures for the
chronic diseases. The revolution in genetics now seemed to be able to
fulfill that certainty.

The Genetic Revolution

reeders of plants and animals had known from time immemo-
rial that traits are passed from parents to offspring. The
description of the rules of inheritance that represents our mod-
ern view was published in the middle of the nineteenth cen-
tury, but it was not until 1900 that the “laws” of Gregor Mendel
(1822-84), an Austrian monk who conducted experiments on the trans-
mission of characteristics of garden peas at the Augustinian monastery in
Brno, were brought to light. In 1866 Mendel had published the results
of his work in an obscure local scientific journal, where they remained,
for all practical purposes, unread until they were discovered by three
separate investigators in 1900. In very short order whatever was respon-
sible for the transmission of heritable traits were named genes, and a sci-
ence to study the whole process, called genetics, became established.
By 1900, the scientific world was ready for Mendel’ laws about how
traits are inherited as units. We have seen the importance of studying
the functions of cells, the basic units of life, in the development of
medicine during the time when Mendel’s paper went unread. Darwin
had prepared the minds of scientists and educated laypersons for the
importance of the origin of species (and hence the mutability of biolog-
ical properties). The scientific N % made it seem only natural that
there were scientific rules of inheritance, and so genetic studies were
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shifted from the examination of patterns of inheritance to the study
of the ultimate of specificity, how individual genes encode specific
proteins.

By the end of the Second World War, genetics was firmly established
as a science, and its importance in medicine was beyond question. It was
important for everything from typing of blood for transfusions to identi-
fying genetic disorders with the hope of doing genetic counseling with
people who were potential transmitters of these disorders to their chil-
dren. But the promise of the power of science was in understanding the
mechanisms by which genes functioned; the goal became to discover
the nature of the gene and the material of which it was made.

he story of the discovery of DNA and the birth of modern
molecular genetics has been told often and well. Max Del-
brick was a pivotal figure in the conversion of genetics into
the most elite of scientific subjects in the years immediately
after the Second World War. Delbriick was already a well-known
cist when he emigrated from Germany to the United States in 1937. In
a 1949 article called “A Physicist Looks at Biology,” he predicted that
biology was going to be the new frontier of physics.

Delbrick and Salvatore Luria organized what would become a famous
summer course on bacterial genetics at the Cold Spring Harbor Labora-
tory on Long Island Sound. Here the physicists and chemists, many of
whom had worked on the atomic bomb and who were attracted to the
new vision of scientific work for the understanding and improving of life,
could literally learn the tools of their new trade. This privately funded
research laboratory would become the summer home and intellectual
center for the group around Delbriick, with winter headquarters at Cal-
tech. Caltech and Cold Spring Harbor became the breeding places of
most of those who shaped the revolution in molecular genetics. James
Watson, the codiscoverer of the double-helix nature of DNA, began as a
graduate student of Luria’s and was in the first generation of graduates of
this group of scientific elite.

This wasn’t the genetics of plant breeding or familial inheritance of
urine that turned black in the air. This was the genetics of bacteria and
their viruses, and it was led by people who thought in the quantitative,
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reductionist, abstract terms of physicists. The physical-chemical, reduc-
tionist mode of analysis that exemplified the group would grow into the
glamorous field of molecular genetics and give rise to biotechnology. A
new breed of biologists emerged who would transform biology and
make it possible to transform medicine. Little did the physicists who
founded the new discipline realize that their heirs would face some of
the same moral and ethical issues they had faced when they gave us the
atom bomb.

he double helix, the structure of DNA, has become the icon

of molecular genetics, but the understanding of the compo-

sition and function of the genes contained in that double

helix is what the new genetic revolution is all about. The

culmination of the research program in modern genetics came
1980s, when it became possible to chemically “read” the genetic code in
DNA and to isolate genes and clone, or duplicate, them. The technol-
ogy used to understand how genes function and what they are com-
posed of became the basis for the biotechnology industry, which is based
on taking the idea of specificity to its ultimate limit. Diseases and con-
ditions caused by the absence of a specific gene product or a defective
one could now be treated by isolating the gene that encodes the protein
and using it to produce large quantities of the desired protein. Insulin,
which had been made since the days of Banting by extracting the
molecule from the pancreases of pigs, could now be generated by the
new methods of biotechnology in the spotlessly clean industrial setting
of pharmaceutical companies. Human growth hormone, a protein that is
very scarce because it must be isolated from the minute pituitary gland,
would now be available for all of those suffering from dwarfism, its defi-
ciency. It did not take much imagination to realize that a technology that
allows the scientist to know the sequence of a gene and to have unlim-
ited copies of it on hand would be the prelude to rapid testing for carri-
ers of genetic traits, as well as the ability to correct them by replacing a
“bad” gene with a good one. And this is exactly the future of scientific
medicine that scientists, entrepreneurs, and some physicians have put
forward as the high-tech future that patients should anticipate. In this
vision of our medical future, we would move from “laboratory medicine”
to the new era of high-tech “genetic medicine.”
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The reductionist view is clearly and forcefully represented in a book
called > 2 2 & # -H# "

C ,edited by historian Daniel Kevles and geneticist Leroy Mood. In
the preface of their book, published in 1992, the editors quote the Nobel
Prize-winning geneticist Walter Gilbert, who says that the human
genome is “the very key to what makes us human, what defines our pos-
sibilities and limits as members of the species - 7

The promise of the power of genetics is more modestly and realisti-
cally laid out by Hood in a chapter titled “Biology and Medicine in the
Twenty-First Century.” Here he discusses the great advances in tech-
nology and fundamental understanding of how genes are organized:

This technology will figure in the diagnosis of genetic dis-
eases whose single-gene defects have been identified; in
determining the presence of dominant or recessive oncogenes
that may predispose an individual to cancer; in the identifica-
tion of infectious agents, such as the AIDS virus; and in foren-
sics . . . perhaps the most important area of DNA diagnostics
will be the identification of genes that predispose individuals
to disease. However, many such diseases—cardiovascular,

neurological, autoimmune—are polygenic. ...-# %
% * % %
6/( % *

5# [author’s emphasis].

It is in this last statement that the differences in the viewpoints of the
two sides are clearly seen. By now the fact that intelligent and well-
meaning people are found on the polar extremes should come as no sur-
prise to the reader, and the outcome of the debate is as important as the
debates in which Pasteur engaged with the German chemists or the
French physicians. /| % 1 * ok

, * 5 , % *

# .

Given the importance of the debate, how is the nonscientist reader to
balance the claims of those scientists who are certain that the reduction-
ist approach to understanding our genes will provide the understanding
of normal functions and the cures for chronic diseases with those scien-
tists who argue that this is a futile enterprise because the functions of
genes are too complex to be understood using traditional reductionist
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The double-helix structure of DNA has become the icon of modern
medicine, simultaneously representing both the power of scientific
research to discover the deepest mysteries of life and the promise of
research to deliver relief from pain and suffering. The similarity
between the twined snakes of the caduceus, the symbol of the medical
profession, and the structure of our genetic material is becoming deeply
ingrained in our expectation from science and medicine. The promise of
eliminating disease and suffering through engineered genes, replaced
parts, and synthetic molecules has replaced the thrill people felt when
insulin was introduced in the 1920s and cortisone in the 1940s. Those
condemned to an early death by diabetes or to middle and later years of
incapacitation due to rheumatoid arthritis or hypertension have known
that through the application of science, medicine can give them lives
that approach normal without curing their disease.

The new biology of complexity that genetics is revealing is beginning
to strike a cautionary note in the planning of many scientists. If the won-
drous complexity that is being revealed continues—and | know of no
one who doubts that it will—we are going to be in for more and more
surprises. The very good news is that as we begin to understand the
complexity, whole new avenues of creative therapies should become
opened to us, but we must begin to make it clear that we arent waiting
for miracles but want a steady stream of improvements in therapies to
give each of us the optimal amount of health during our lifetime.

e + # $% * # % % #
5* % %

en life expectancy was only thirty years, death usually

came suddenly and was the universal enemy. Now that

life expectancy approaches eighty, we have time to con-

template the approach of death and to become accus-
tomed to our aging bodies and minds. How we deal with these questions
will determine the quality of our extended life spans.

Through all of the two thousand years when death came early and
healers could only attempt to balance the humors, the holding back of
death was the noblest goal of the healer and the inability of the healer to
prevent death was the main limit of medicine. Now the role of the
healer has changed: We all must die, and death must not be seen as a
defeat of the healer or a weakness of the patient. What do we mean
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Finale: Changing
the Metaphor

y all objective standards, people in the industrialized nations

are healthier than they ever have been, yet there is growing dis-

satisfaction with health care and growing evidence that people

perceive themselves as less healthy Costs have become uncon-
trollable; there are too few primary-care physicians, endless waits, and
impersonal treatment—the list goes on and on. An aging population wor-
ries about spending its waning days without dignity and in pain, and vast
amounts of money and resources are spent on high-technology solutions
that benefit only a few or keep people alive a few painful months longer.
Harsh therapies with little effect are administered at the same rate as
those that give great benefit. It is a system seen to be out of control, with
every segment of society blaming the other. The sad facts are that if
there is an essential element of truth in this litany, it is that we all are to
blame because we have all been willing partners in making promises
about and expecting miracles from scientific medicine. Scientists have
promised wondrous cures as a result of basic research, physicians have
promised to roll back death and eliminate pain through specialization
and high-tech medicine, the pharmaceutical industry warns that if profits
are curtailed they will stop developing innovative lifesaving drugs, the
press breathlessly reports yet another medical miracle, and patients urge
all of them on by wanting desperately to believe each of them.

But when we look at the history of how we got to where we are, it
begins to look as if all is not lost. In this book we have seen that our pres-
ent situation has not been developing inexorably through the long corri-
dors of history. Scientific medicine as we know it is a product of the long
twentieth century and the worst of its aspects have been with us for only
the last fifty years. The old people who worry about financial ruin
caused by spending their last days on expensive machinery are the first
generation to have lived through the modern era. Someone who will be
eighty years old in the year 2000 was born when insulin was developed.
People who were teenagers when penicillin became commonly avail-
able and the Salk vaccine was developed are still in their productive
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Readings and Notes

This is not a scholarly work, and | have made no attempt to document
every statement made in the book. Instead, 1 have listed some of the
significant works used in the research for each chapter and identified
the quotes in the text. | hope this will allow readers who want to pursue
any of the topics a way of getting started.

Introduction

Callahan, Daniel. Setting Limits: Medical Goals in an Aging Society. Simon &
Schuster, 1987.

Chorover, Stephan. From Genesis to Genocide: The Meaning of Human Nature and
the Power ofBehavior Control. MIT Press, 1979.

Cummings, E. E. Six Nonlectures. Harvard University Press, 1965.

Delaporte, Frangois. Disease and Civilization: The Cholera in Paris, 1832. MIT
Press, 1986.

Duster, Troy. “Genetics, Race, and Crime: Recurring Seduction to a False Pre-
cision,” in DNA on Trial: Genetic Identification and Criminal Justice. Cold
Spring Harbor Laboratory Press, 1992.

Kass, Edward. “Infectious Diseases and Social Change.” Journal of Infectious Dis-
eases 123(1971)110.

Rosenberg, Charles. “Framing Disease: Illness, Society, and History,” in
Rosenberg, Explaining Epidemics and Other Studies in the History of
Medicine. Cambridge University Press, 1992,

. “all that we have asked” Kass, p. 111.

. “Let me simply put my own view” Delaporte, p. 6.

“In some ways disease does not exist” Rosenberg, p. 305.

“while you and i have lips . ..” cummings, p. 47.

. a “disease” called drapetomania ... Chorover, p. 149.

. The potential rascist implications ... see Duster,

. “l'want Clinton to save my life,” The New York Times, 17 June 93.

. “[w]e owe science our understanding” Arthur Kornberg, Science, 14 Aug
92.
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p. 50. “pulverized toads and specified quantities of the first menstrual blood”
Baldwin, p. 231.

. 51. “atoads pisse is so hot” Baldwin, p. 240.

52. “divers times examined the same matter [human semen]” Dobell,
p. 104.

53. “When people fell sick in 1660 Roy Porter, in Wear, p. 92.

54. “I am sorry that you have been plagu’d” Roy Porter, in Wear, p. 102.

56. “the advocacy of a specific drug” Rosenberg, p. 14.

56. “every part of the body was related” Rosenberg, p. 12.

56. “by belching, breaking wind” Corbin, p. 11.

56. “The child seemed perfectly well” Rosenberg, p. 18.
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3. The Seeds of Change
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p. 126. “Well, then! Men of little faith!” Dubos, footnote, p. 339.
p. 128. “my experiments with these substances” Brock, p. 196.
p. 129. “compared the action of Koch’ fluid” Brock, p. 206.
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135. milieu intérieur. . . Olmsted, p. 224.

137. “It is true that you do not bleed your patients” Olmsted, p. 30.

137. “I have heard thee spoken of” Olmsted, p. 31.

139. “M. Claude Bernard” Olmsted, p. 18.

139. “The blood contains all the elements necessary” Olmsted, p. 107.

142. ... German “medical science had reached an all-time low” Ack-
erknecht, p. 6.
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