


The Cambridge lllustrated History of

Medicine



Published by the Press Syndicate of the University of Cambridge
The Pitt Building, Trumpington Street, Cambridge CB2 1RP
40 West 20th Street, New York, NY 10011-4211, USA
10 Stamford Road, Oakleigh, Melbourne 3166, Australia

© Cambridge University Press 1996

First published 1996

Project editor: Sarah Bunney
Picture research: Sara Waterson
Layout: Andrew Shoolbred
Indexer: Barbara Hird
Cartography by European Map Graphics Ltd, Finchampstead

Origination by HiLo Offset, Colchester

Printed in Great Britain at the University Press, Cambridge

A catalogue record for this book is available from the
British Library

Library of Congress cataloguing in publication data
The Cambridge illustrated history of medicine / edited by
Roy Porter,

p. cm. - (Cambridge illustrated history)

ISBN 0-521-44211-7
1. Medicine - History. I. Porter, Roy, 1946- . Il. Series.
R131.C232 1996
610'.9—dc20
95-38000
CIP

ISBN 0 521 44211 7 hardback

Half-title: A woodcut from Paracelsus's Opus Chymrgicum (1565)

shows physicians and nurses attending a patient

Title-page: The old sick ward of StJohn's Hospital, Bruges,
by Johannes Beerblock, 1778



Contents

Introduction

1 The history of disease
Kenneth E Kiple

2 The rise of medicine

Vivian Nutton

3  What is disease?
Roy Porter

4  Primary care
Edward Shorter

5 Medical science
Roy Porter

6 Hospitals and surgery
Roy Porter

7 Drug treatment and the rise in pharmacology

Miles Weatherall

8 Mental illness
Roy Porter

9 Medicine, society, and the state

John Pickstone

10 Looking to thefuture
Geoff Watts

Reference guide
Chronology
Major human diseases
Notes
Further reading
Index of medical personalities

General index

Picture acknowledgements

16

52

82

202

278

304

374
378
380
383

387
394
400



Opposite: A woman’s body
revealed by false-colour mag-
netic resonance imagery
(MRI). MRI is one of several
recent scanning techniques
developed within high-tech
medicine in the past few
decades. Specifically useful
for the detection of abnormal-
ities in the soft tissues of the
body, its images are recon-
structed by computers.
Renaissance anatomy devel-
oped techniques for exploring
the dead body; the invention
of X-rays a century ago pro-
vided a vision of the hard
parts of the living body; and
now, today, the body’ entire

structure is becoming visible.
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Introduction

Never have people in the West lived so long, or been so healthy, and never have
medical achievements been so great. Yet, paradoxically, rarely has medicine drawn
such intense doubts and disapproval as today. No-one could deny that the medical
breakthroughs of the past 50 years - the culmination of a long tradition of scien-
tific medicine - have saved more lives than those of any era since the dawn of
medicine. So blase have we become about medical progress, that it is worth tak-
ing stock ofjust some of the tremendous innovations taken for granted today yet
unavailable a century or two ago. These advances are discussed and explained at
length in the chapters that follow. By way of introduction, here is a brief summary
of the most dramatic changes that have occurred during the second half of the
twentieth century.

At the outbreak of the Second World War, penicillin was still at the laboratory
stage and remained rationed for several years. Before the advent of such antibiotic
'magic bullets’, pneumonia, meningitis, and similar infections were still frequently
fatal. Tuberculosis - dubbed the 'white plague’ to contrast it with the Black Death
(and because sufferers had a characteristic pallor) - was long the single most
important cause of death in the developed world. But that was given the coup de
grace by the introduction of the BCG vaccine and streptomycin in the 1940s. The
1950s extended the ‘first pharmacological revolution’ on to a broad front. The
new biological drugs beat the bacteria, improved the control of deficiency dis-
eases, and produced effective medications (such as the psychotropic drug chlor-
promazine) for mental illnesses. The first vaccines against polio arrived at the
same time.

Other drug breakthroughs, notably steroids such as cortisone, made it feasible
to capitalize on the growing understanding of the immune system. By tackling
the rejection problem, the development of immunosupressants opened up vast
new fields for plastic and transplant surgery. Cardiology also blossomed. One
milestone was the first surgical intervention in 1944 for ‘blue babies’ born with
congenital heart disease; thereafter, paediatric cardiology forged ahead. Open-
heart surgery dates from the 1950s; bypass operations, another leap forward,
began in 1967.

By that time, surgery was beginning to resemble space travel, and it was also
capturing the public’s imagination; it seemed to know no bounds. Organ replace-
ment was developed, first with kidneys. Transplants became banner headlines in
1967 when Christiaan Barnard sewed a woman’s heart into Louis Washkansky,
who lived for 18 days. By the mid-1980s, hundreds of heart transplants were
being conducted each year in the USA alone, with two-thirds of the recipients sur-
viving for 5 years or more. During the past 50 years, surgery has not just grown:

its nature has been transformed. Early in the twentieth century, its essence lay in






The 1940s brought the first
surgical intervention for con-
genital heart disease, the so-
called blue-baby syndrome,
which heralded the begin-
nings of modern cardiac
surgery. First undertaken at
Johns Hopkins Hospital in
Baltimore on 29 November
1944, the operation was pio-
neered by Helen Taussig, an
American paediatrician who
went on to become the first
woman to be appointed a full
professor at Johns Hopkins
University. Taussig worked on
congenital heart disease in
association with the cardiac
surgeon Alfred Blalock. She
was actively involved in the
diagnosis and aftercare of the
patients on whom Blalock
operated. Here she is (on the
right of the photograph) with
one of her patients in about
1945. The black box is a hear-
ing aid (Taussig was partially
deaf at the time).
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extirpation: locate the lesion and cut it out (often effective but rather crude). Now,
its philosophy has become far more sophisticated: that of continuous repair and
(perhaps endless) replaceability.

Alongside these practical leaps forward in intervention, science has been con-
tributing to healing. Such technological breakthroughs as electron microscopes,
endoscopes, computerized axial tomography (CAT), positron emission tomogra-
phy (PET), magnetic resonance imaging (MRI), lasers, tracers, and ultrasound
have created a revolution in medicines diagnostic capacities. Lasers brought
microsurgery. lron lungs, kidney-dialysis machines, heart-lung machines, and
pacemakers have all taken thfeir place in medicines armoury. Meanwhile, research
in basic science has transformed our understanding of the body and its battles
with disease. In particular, genetics and molecular biology developed rapidly after
Francis Crick and James Watson5 discovery of the double-helical structure of
DNA and the cracking of the genetic code in 1953. Genetic screening and engi-
neering have been making great headway. At the same time, brain chemistry
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opened new horizons for medicine: research on endor- H
phins has been laying bare and mastering the secrets of .
pain; synthetic manipulation of neurotransmitters such as fJ h )
L-dopa has provided treatments for Parkinson’s disease

and other disorders of the central nervous system. So long

a Cinderella, clinical science - the application of scientific

methods to the actual experience of sickness - has come

into its own, thanks partly to the randomized clinical trial,

developed from the mid-1940s.

Such advances in science and therapeutics have not
blossomed in a desert. They have arisen from the vast
endowment of medicine as a social utility (discussed in
Chapter 9). In the UK, the creation of the National Health
Service (NHS) in 1948 remains a red-letter day, but nations
worldwide have been devoting ever larger public and pri-
vate resources to medicine. In the USA and several Euro-
pean Union nations, more than 10 per cent of gross
national product now goes on health. The World Health
Organization (WHO) continues to expand. Its programmes <0 ‘Yt
of disease prevention and eradication, especially in devel- LA
oping countries, have had some striking successes, notably
the global eradication of smallpox in 1977.

To put developments in a nutshell, two facts give pow-
erful (if conflicting) evidence of the growing significance
of medicine. First, the doubling of world population in the
past 50 years (from around 2,500 million in 1950 to an estimated 6,250 million by
the year 2000), no small percentage of which has been caused by new medical
interventions and preventions. Second, the introduction of the contraceptive pill,
which, in theory at least, paved the way for a safe and simple means to control that
population. These developments are well known, but familiarity does not detract
from the achievement. Many revolutions have occurred in human history - the
introduction of agriculture, the growth of cities, printing, the great scientific
advances in the seventeenth century, and the industrial revolutions. But not until
the last half of the twentieth century has there been a medical revolution with dra-
matic therapeutic implications, if we take as our yardstick the dependable ability
to vanquish life-threatening disease on a vast scale. The healthiness and longevity
of the rich world, and the populousness of the poor world, alike attest this.

A major aim of this volume is to set those changes in medicine in their histor-
ical context. We trace the long tradition that arose out of Ancient Greece, which
first set medicine on a rational and scientific foundation. We examine the trans-
formations stimulated by the Renaissance and the Scientific Revolution, which

presented medicine with the triumphs of physics and chemistry. And we consider
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A page from a manuscript of
William Harvey’s called De
Musculis (1619), now in the
British Museum. Medicine
advanced from traditional
practice to scientific research
once Renaissance anatomists,
such as Harvey, began the sys-
tematic dissection of the
human body and laid bare for
the first time its various sys-
tems. Observation and
experiments in the seven-
teenth century put medicine

on a new footing.
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Colombian scientist Manuel
Patarroyo with a model of his
new chemical vaccine against
malaria, a disease that affects
more than 300 million people
and kills around 2 million
people each year, most of
them children in tropical
Africa. In 1995, Patarroyo
gave the World Health
Organization the rights to
develop, distribute, and sell

the vaccine - known as SPf66.

Field trials in Africa have
yielded contradictory results.
But an effective vaccine is
urgently needed because
drug-resistant strains of the
malaria parasite are spreading.

The Cambridge lllustrated History of Medicine

the remarkable contribution of nineteenth-century medical science, with its
advances in public health, cell biology, bacteriology, parasitology, antiseptis, and
anaesthetic surgery. Major advances were made early in the twentieth century:
X-rays, immunology, the understanding of hormones and vitamins, chemother-
apy, even psychoanalysis.

As the following chapters show, a historical understanding of medicine is far
more than a cavalcade of triumphs. It involves the attempt to explain the more
distant and indirect antecedents of modern changes, to show why one path was
taken and not another, to examine the interconnections of the theoretical and
practical aspects of medicine, science, and healing, and doctor and patient; to
analyse the relations between the broad trends and leading individuals; and, not
least, to lay bare the thinking - often to our minds bizarre and unscientific - that
lay behind the physiological and therapeutic systems of the past.

But The Cambridge lllustrated History of Medicine also attempts to go beyond
simply telling the story of the rise of medicine and its interplay with science, soci-
ety, and the public. It aims, through historical analysis, to put medicine under the
microscope, and to raise questions about the great forces that have fuelled med-
ical change over the centuries and continue to do so. Who has controlled medi-
cine? Has it been shaped by supply or by demand, by money and market forces?
How adequately has it met the needs of the sick? How responsive has it been to
the wishes of the medical profession? What has been the role of the state in
financing and directing healing?

The volume thus poses questions about medicines social and political roles.
For if healing has, obviously, been medicine’s task, has it also had hidden pro-

grammes, which, as some critics have alleged, may have an unsavoury side? The
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involvement of German doctors and scientists with the Nazi final solution, from
unethical and deadly human experimentation to the supervision of the gas cham-
bers at Auschwitz and elsewhere, needs to remembered alongside the selfless ded-
ication of innumerable other physicians and health professionals. Partly by way of
recoil from the atrocities of the Second World War, doctors have been conspicu-
ous in humanitarian movements during the past 50 years, including campaigns
for nuclear disarmanent and against torture.

Questioning the roles of medicine is important, not for any cynical reasons but
because if we are to understand the directions medicine is taking now - its prior-
ities, funding, and regulation - itis crucial that we have a historical perspective on
how it has come to be. That is why it is helpful to return to the paradoxical state
of medicine today.

In spite of all the tremendous advances, an atmosphere of disquiet and doubt
now prevades medicine. The flag-waving optimism of the 1960s has disappeared.
Euphoria bubbled up over penicillin, over the coming of heart transplants, and
over the first test-tube baby, Louise Brown, in 1978. Now, fears are growing over
the strange powers that medicine might assume as genetic engineering and
biotechnology expand. At the same time, as health costs get out of hand,
prospects loom of real medical cutbacks in major Western societies. Will the
development of scientific medicine make it unaffordable to many people? Will it

11

Medicine has reduced infant
mortality and increased life
expectancy in the past 100
years but this has led to a
steady rise in the worlds pop-
ulation. Excessive numbers
increase poverty and worsen
disease. The World Health
Organization estimated in
1995 that a fifth of all the
people in the world live in
extreme poverty, almost a
third of the worlds children
are undernourished, and that
half the global population
does not have access to essen-
tial drugs. But international
relief campaigns directed at
the developing world have
repeatedly faltered before the
‘population’ problem.
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Triplets with suspected AIDS
in Uganda. Their father died
of the disease. Growing
awareness in the 1980s of the
vast scale of infection with
the human immunodeficiency
virus in Africa led to different
responses in the West. There
were calls to strengthen med-
ical help to the Third World.
Fears also arose about further
terrible diseases that might be
transmitted from tropical
environments to Western
nations, in which infectious
diseases were believed to
have been conquered’. Media
hysteria about epidemics of
new and deadly viral infec-
tions, such as Ebola and
Marburg disease, continue to
enflame the latter reaction.
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succumb to an inverse square law - growing costs and complexity entailing
diminishing utility?

Now that the big battles have been won, medicine is more open to criticism.
Setbacks, major and minor, naturally do not help. For example, thalidomide
proved disastrous; iatrogenic (doctor-caused) illness has grown; research on can-
cer, schizophrenia, multiple sclerosis, Alzheimers, and other degenerative dis-
eases creeps fowards at a snails-pace; and doubts remain about the medical basis
of psychiatry. In Britain, the NHS has been turned into a political football and
faces disintegration or possible dismantling; in the USA, insurance and litigation
scandals dog the profession. In rich countries, the needy still get a poor medical
deal. In the developing world, for lack of international will, malaria and other
tropical diseases remain rampant, while diphtheria and tuberculosis, once
thought to have been routed, are resurgent in the former USSR and other indus-
trialized nations. Not least, the pandemic of AIDS (acquired immunodeficiency
syndrome) destroyed any naive faith that disease itself has been conquered.

Medicine is arguably going through a serious crisis, one that is in large part the
price of progress and unrealistically high expectations that have been whipped up
by the media and indeed by the medical profession itself. Medicine may appear to

be losing its way, or rather having to redefine what its goals are. In 1949, in an arti-
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cle in the British Medical Journal, the distinguished physician Lord Horder posed
the question: ‘Whither Medicine?’, and returned the answer direct: ‘Why, whither
else but straight ahead’. Today, who even knows where ‘straight ahead’ lies?

For centuries, the medical enterprise was too paltry to attract radical critiques
of itself. It had its mockers, yet those who could invariably called the doctor when
sick. As Edward Shorter suggests in Chapter 4, in what might paradoxically be
called the good-old-bad-old-days, things were simple: people did not have high
expectations of medicine, and when the Old Doc typically achieved rather little,
his patients did not blame him too much. Medicine was a profession, but it car-
ried no great prestige and had rather little power. In the twentieth century, by con-
trast, medicine has claimed greater authority, and has become immensely costly.
Once medicine grew mighty, it drew critics. And once it proved effective, the
scourge of pestilence was forgotten, and the physician became exposed to being
viewed primarily as a figure of authority, the tool of patriarchy, or the servant of
the state.

In one other key respect, medicine has become the prisoner of its own success.
Having finally conquered many grave diseases and provided relief for suffering, its
goals have ceased to be so clear and its mandate has become muddled. What are
its aims? Where is it to stop? Is its prime duty to keep people alive as long as pos-
sible, whatever the circumstances? Is its charge to make people lead healthy lives?
Or is it but a service industry, to fulfil whatever fantasies its clients may frame for
their bodies —for instance, a facelift or cosmetic remodelling?

In the particular case, many of these quandaries can be resolved reasonably sat-
isfactorily with the aid of common decency, good will, and a sensible ethics com-
mittee. But in the wider world, who can decree for the directions medicine may
now be taking? Now that (in the rich world at least) medicine has accomplished
most of its basic targets as understood by Hippocrates, William Harvey, or Lord
Horder, who decides its new missions?

In this situation, public alarm is bound to grow over the high-tech ‘can do, will
do’ approach apparently embraced by scientific medicine at the cutting edge -
medicine led by an elite that sometimes seems primarily interested in extending
its technical prowess, with scant regard for ends and values, or even the individ-
ual sufferer. Where patients are seen as ‘problems’ and reduced to biopsies and lab
tests, no wonder sections of the public vote with their feet, and opt for styles of
holistic medicine that present themselves as more humane.

What may be more disquieting than the switch to alternative treatments is the
publics fixation on medicine. Ironically, the healthier Western society becomes,
the more medicine it craves; indeed, it comes to regard maximum access to med-
icine as a political right and a private duty. Especially in the USA, where a free
market operates, intense pressures are created - by, for example, the medical pro-
fession, medi-businesses, the media, and compliant (or susceptible) individuals -

to expand the diagnosis of treatable illnesses. Scares about new diseases and con-
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ditions arise. People are bamboozled into more and more lab tests, often of dubi-
ous reliability. Thanks to ‘diagnostic creep’, ever more disorders are revealed, or,
as many would say, concocted. Extensive and expensive treatments are then
urged. In the USA, the physician who choses not to treat leaves himself exposed
to accusations of malpractice. Anxieties and interventions spiral upwards. Practi-
tioners, lawyers, and pharmaceutical companies do well, even if patients don't get
well; and medicine is increasingly blown off course.

To understand the roots of the trouble, particularly in the USA but elsewhere
too, we need to examine these elements in the light of historical change. The
problem is endemic to a system in which an expanding medical establishment,
faced with a healthier population of its own creation, is driven to medicating nor-
mal life events (such as the menopause), to converting risks into diseases, and to
treating trivial complaints with fancy procedures. Doctors and ‘consumers’ alike
are becoming locked within a fantasy that unites the creation of anxiety with
gung-ho ‘can-do, must-do’ technological perfectibilism: everyone has something
wrong with them, everyone can be cured. Medical success may be creating a
Frankenstein’s monster, what has been called by Ivan lllich, a critic of modern
medicine, the ‘medicalization of life’. To air these predicaments is not antimedical
spleen - a churlish reprisal against medicine for its victories - but simply a real-
ization of medical power that is growing not exactly without responsibility but
with dissolving goals. Even though this may be in medicine’s finest hour, it might
also be the dawn of its dilemmas.

For centuries medicine was impotent and hence unproblematic. From the
Greeks to the First World War, itsjob was simple: to struggle with lethal diseases
and gross disabilities, to ensure live births, and to manage pain. It performed these
uncontroversial tasks mostly with meagre success. Today, with mission accom-
plished, medicines triumphs are dissolving in disorientation. The task facing
medicine in the twenty-first century will be to redefine its limits even as it extends
its capacities.

The triumphs and trials of modern medicine can be understood only in a his-
torical framework. That understanding must be based on proper scholarship. All
too often oversimplified and caricatured visions of the rise of medicine are repro-
duced in books and newspapers. For example, the late and extremely distin-

guished American physician, Lewis Thomas, wrote that

The history of medicine has never been a particularly attractive subject in med-
ical education and one reason for this is that it is so unbelievably deplorable ...
bleeding, purging, cupping and the administration of infusions of every known
plant, solutions of every known metal, every conceivable diet including total
fasting, most of them based on the weirdest imaginings about the cause of dis-
ease, concocted out of nothing but thin air - this was the heritage of medicine

until a little over a century ago.
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One understands the emotions behind Professor Thomass statements. His
view, however, amounts to extremely bad history: almost every statement con-
tained in the quotation above will be shown, somewhere in this volume, to be
untrue. If we reduce the history of medicine to a travesty, through gross oversim-
plification, how can we expect to achieve more than a superficial grasp of trends
at work now? One of the main aims of this volume is to create the sense that med-
icine has been constantly remaking itself, demolishing old dogmas, building on
the past, forging new perspectives, and redefining its goals. In one respect, of
course, medicine has always been about the same thing: healing the sick. But what
that has entailed - imaginatively, organizationally, scientifically, humanely - has
forever been (as this volume shows) in a state of transformation.

A few further words of explanation are due. This volume does not attempt to
be a universal history of medicine worldwide, and some topics - such as primary
care, surgery, and psychiatry - are covered in more detail than, for example, trop-
ical medicine, dentistry, medical jurisprudence, and complementary therapies.
The book is essentially a history of the roots, rise, and present state of the major
specialities of Western medicine, or, as it might be called, scientific medicine. Very
little is said about the medical systems to be found in the hundreds of tribal soci-
eties the world over; nor are there chapters on Chinese medicine, Islamic medi-
cine, the Ayurvedic medicine of India, and the many medical systems that have
flourished in Asia. The omission of those traditions is not acomment on their his-
torical importance or value. To have done such subjects justice - and to have
included more detail on other subjects - would have doubled the length of the
work. These topics have been sacrificed for coherence and concentration. We
have chosen instead to examine in detail the historical roots of Western scientific
medicine, which, to a greater or lesser degree, is now becoming the dominant sys-
tem of the world. Why this is so is one of the questions we address in this volume.

As the story told here shows, we are today living through momentous times for
medicine but ones also full of doubt. During the past two centuries, and especially
in recent decades, medicine has grown ever more powerful and successful. Yet
there is deep personal anxiety and public debate about many of the directions in
which medicine may be heading. The paradox involved (better health and longer
life, but greater medical anxieties) may be understood, if not resolved, by the his-
torical perspectives that this volume offers.

Roy Porter

15
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Chapter |

Kenneth F. Kiple

An early human ancestor may
have suffered from a chronic
disease caused by an excess of
vitamin A. The disease, hyper-
vitaminosis A, affects bone
structure and scientists claim
to have identified the charac-
teristic pathology in the fos-
silized bones of a hominid
(probably Homo erectus) that
lived near Lake Turkana in
Kenya about 1.65 million
years ago. A rival theory is
that the hominid had the
treponemal disease yaws.

The preserved parts of its
skeleton are shaded black

on this diagram.

The History of Disease

Humans have been fighting the diseases of ‘civilization’ since they began congre-
gating in large numbers. There is written and pictorial evidence of this from Egypt
and Mesopotamia around 1000 bc, India about 750 bc, Greece of the sixth century
bc, and China about 100 BC. Yet, as the Canadian physician and historian William
Osier commented, ‘Civilization is but a filmy fringe on the history of man’. By this
he meant that the past four or five millennia represent a tiny fraction of 1 per cent
of the time since human ancestors first appeared on earth. There is, of course, no
recorded history of the ailments of people before the emergence of civilizations
and thus before the diseases that they spawned, but we can make informed

guesses about them from skeletons and other archaeological remains.

BEFORE FARMING

For at least 4.5 million years, human ancestors (hominids) were hunters and
gatherers. They lived in scattered groups of perhaps 50 to 100 individuals. The
low numbers and low densities of the populations reduced the incidence of viral
and bacterial infections so that people were not troubled by contagious diseases
such as smallpox or measles, whose pathogens require large and dense popula-
tions for survival. Moreover, the lifestyle of hunter-gatherers spared them other
ilinesses. They were restless folk, often on the move, and thus not tied to a neigh-
bourhood long enough to pollute water sources with human wastes that transmit
disease, nor to pile up refuse that attracts disease-carrying insects. Finally,
hunter-gatherers had no domesticated animals. Tamed animals helped to create
civilizations with their meat, hides, milk, eggs, and bones but also transmitted
many diseases.

Our hunting, fishing, and gathering ancestors did not escape diseases alto-
gether but they were less exposed to them than are modern humans. There were
two principal sources of disease in those far-off times, one of them wild animals.
Infections (zoonoses) were acquired by eating or just being in contact with ani-
mals. The second threat of disease came from organisms that were present in pre-
hominid ancestors and continued to evolve with humans. In this second category
were numerous wormes, lice, and bacteria such as Salmonella and Treponema (the
agent of yaws and syphilis).

The zoonotic illnesses in the first category may have included trichinosis,
sleeping sickness, tularaemia (rabbit fever), tetanus, schistosomiasis (bilharzia-
sis), and leptospirosis (Weils disease). Other possibilities are one or more of the
various forms of typhus, malaria, and even yellow fever. Encounters with these
infections would have been mostly incidental and individual and would seldom,
if ever, have affected many members of a group, especially in view of the mobility
of hunter-gatherers and their tendency to abandon areas when food became short.



The History of Disease

Such mobility also put hunter-gatherers within reach of a wide range of wild
plant and animal food that presumably helped establish the kinds and quantities
of the nutrients that humans need today. Studies of the few remaining
hunter-gatherers of present times point to the consumption of a truly astounding
variety of foodstuffs. If such variety was characteristic of hunter-gatherer diets of
the past, it may partly explain anomalies of modern humans, such as the ability to
develop scurvy if food contains insufficient vitamin C (ascorbic acid). Humans
and only a few other animals cannot synthesize their own ascorbic acid. Because
of the importance of vitamin C to metabolic processes (see page 46), it seems
unlikely that an ability to synthesize it would have been lost in evolution, unless
it had been rendered superfluous - unnecessary because ascorbic acid had been
well supplied by the diet over hundreds of thousands of years.

If, however, early humans were blessed with nutritional plenty and a life rela-
tively untroubled by disease, why is it that they remained hunter-gatherers for
more than 99.5 per cent of the 2.5 million years that ‘cultural’ (that is, toolmak-
ing) people have been on earth? Why did human populations not quickly mush-
room in just a few thousand of those years to the point where people could no
longer feed themselves with hunting and gathering strategies?

Such population crises may, in fact, have occurred countless times. Famine
must often have intervened to bring population size back into line with the avail-
able food supply. Doubtless, too, many lives were lost in high-risk, high-return
endeavours associated with scavenging and hunting of large animals. Doubtless
many were lost in the higher-risk, higher-return business of Kkilling fellow
humans. Other checks on population growth may also have operated to permit

hunting and gathering to continue for so long. Childbirth was risky and many
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Forest clearance for crop-
growing in northern Thailand.
When farming began 11,000-
10,000 years ago the act of
breaking the sod for cultiva-
tion brought humans into new
and intimate contact with
many disease-causing organ-
isms and the crops created
new environments for small
populations of parasites to
grow into large ones.
Agriculture also intensified
the exploitation of natural
resources. Environmental
degradation has typically been

the consequence.
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infants probably died from natural causes. Infanticide may also have been prac-
tised. Indeed, viewed within the context of the restlessness of hunter-gatherers on
the one hand, and the fact that, when moving, they had to carry everything they
owned, on the other, it is difficult to believe that infanticide was not an important
factor in checking the growth of ancient populations.

In spite of these restraints, populations grew. If a hunter-gatherer band became
too large to function efficiently, it split into two. This kind of multiplication took
ancient humans into every corner of the Old World after 1.8-1.5 million years
ago. From their ancestral home in Africa, Homo erectus populations expanded into
the tropical regions of Asia and later into more temperate zones, continuing their
peripatetic existence. Even the first modern humans (Homo sapiens), with brains
the size of ours, continued as hunter-gatherers for some 100,000 years.

The advent of a sophisticated tool culture around 40,000 years ago led to effi-
ciencies in hunting and food preparation but there was no major change in the
nomadic lifestyle until 12,000-10,000 years ago at the end of the last ice age. This
presents us with another puzzle, especially for those who believe that replacing
hunting and gathering with the domestication of plants and animals was a major
improvement in the human condition.

American anthropologist Mark Cohen has argued that people were wise
enough to know when they were well off - they became farmers only because
increasing population pressure left them little choice. By at least 50,000 years ago,
humanity had spilled over from the Old World to Australasia and sometime before
12,500 years ago to the Americas as well. During the coldest parts of the ice age it
was possible to walk over to these new continents on land. When the ice caps
melted 12,000 to 10,000 years ago and the seas rose to seal off this kind of migra-
tion, there was simply no place to absorb surplus populations. Stone Age technol-
ogy was strained to its utmost to support people in all the habitable parts of the
Old World, and in the words of an American historian, Alfred Crosby, humankind
was now faced with the choice of becoming ‘either celibate or clever. Predictably,
the species chose the latter course’: people settled down and took up producing
their own food.

FARMING AND DISEASE

Once set on that course, events moved with dizzying speed - at least when mea-
sured against the 5 to 6 million years that the human family has been around. As
Mark Cohen has remarked, around 10,000 years ago almost everybody lived
exclusively on wild food; by 2,000 years ago, most people were farmers. Such a
transition was indisputably the most important event ever engineered by
humankind.

Wild grasses were tamed and tinkered with until they became domesticated
varieties of wheat, rye, barley, and rice. Dogs were probably the first animals to be

domesticated (around 12,000 years ago) and over the next few thousand years
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they were followed by cattle, sheep, goats, pigs, horses, and fowl. The few square
miles that a hunter-gatherer band might have quickly picked clean were thus
transformed into a base that could support many more people indefinitely. The
population expanded dramatically because those who surrendered their mobile
lifestyle were no longer constrained in the number of offspring they might have.
Rather, the more people there were, the more hands for the fields and security for
the elderly. It was from this crucible of the agricultural revolution that people
began learning to manipulate the planet - to rearrange its ecological systems, not
to mention the genes of the plants and animals within those systems. They began
the enterprise of undoing a self-regenerating nature without knowing what they
were doing, an unthinking process that has continued to the present.

The agricultural revolution thus had ecological downsides, the depths of which
we cannot yet fathom. One of these downsides embraces the many realms of par-
asites. By inventing agriculture, humans also cultivated disease. Pathogens of
domesticated animals now found their way into human bodies and began adapt-
ing to them as well. According to William McNeill, an American historian,
humans share some 65 diseases with dogs, 50 with cattle, 46 with sheep and
goats, 42 with pigs, 35 with horses, and 26 with poultry. These animals joined
with humans in fouling drinking water with their bodily wastes. Humans scat-
tered those wastes on the cultivated land, which maximized the opportunities of
parasitic worms and attracted disease-spreading insects.

Permanent dwellings attracted other domesticates, albeit self-appointed ones.
Mice and rats learned to take shelter with humans, enjoy their warm surround-
ings, and eat the same food. After several thousand years of co-evolution the day
has long passed when these small, furry animals could live without humans, to

19

The dog was probably the
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As populations rose with the
growth of civilizations,
humans provided perfect envi-
ronments for a range of living
parasites, such as hair lice.
This ancient louse revealed hy
scanning electron microscopy
was found attached to the
hair of an Eygptian mummy
buried in the Early Dynastic
Period (c. 3000 »c) at Abydos.
Lice and ticks carry typhus
and other so-called Tilth dis-
eases’ that are associated with
dirty clothes and poor domes-

tic hygiene.
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which they have become adapted so well. All too often, however, these commen-
sals have helped spread disease.

Permanent settlements attracted mosquitoes and other assorted blood-sucking
insects, which now had many human bodies to feed on. Mosquito breeding sites
were available in forest clearings and in stagnant water near dwellings.
Faeces-feeding houseflies flourished in these new settlements and their ‘dirty feet’
on food intended for the human stomach insured a variety of self-perpetuating
diarrhoeal diseases and bacillary dysentery. Fleas and lice colonized the outside of
the human body, and amoebas, hookworms, and countless other parasitic worms
moved into its interior. All would proliferate easily because people lived in close
proximity.

In spite of such disease-producing squalor, human breeding ability insured that
the festering villages became home for increasing numbers of people. Infant and
child mortality rates doubtless increased but birth rates soared even higher, which
meant more and more individuals living within spitting, coughing, and sneezing
distance of one another to lay the groundwork for a myriad of airborne illnesses.

Farming itself also promotes disease. Irrigation farming in the early river valley
civilizations, such as that of the Yellow River (Huang He) in China and the Nile,
especially the flooding of lands for the cultivation of rice, had the desired effect of
killing off competing plant species. But in the warm, shallow waters of the paddy
fields lurked parasites able to penetrate the skin and enter the bloodstream of
wading human rice farmers. Foremost among these is a blood fluke called Schis-
tosoma that uses aquatic snails as an intermediate host through successive stages

of development and produces the debilitating, and often deadly disease called
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schistosomiasis (or bilharziasis). Evidence of the presence of the disease has been
found in Egypt in the kidneys of 3,000-year-old Egyptian mummies.

Slash-and-burn agriculture - a method of land clearance in which vegetation is
cut, allowed to dry, and then burned before crop-planting - created niches in
which relatively small populations of parasites could breed into very large ones. In
Africa south of the Sahara, for example, it has been shown that this type of culti-
vation led to the proliferation of the mosquito Anopheles gambiae that spreads fal-
ciparum malaria, the most dangerous of malarial diseases.

Finally, just the act of breaking the sod for cultivation brought humans into
new and intimate contact with numerous insects and worms, not to mention
bacteria, viruses, protozoans, and the rickettsias (microorganisms intermediate
between bacteria and viruses) carried by ticks, fleas, and lice.

Clearly, then, the establishment of permanent settlements fforn about 12,000
years ago and the cultivation of land around them did human health no good. But,
even worse, disease came from the domestication of animals. Cattle contributed
their poxes to the growing pool of pathogens; pigs, birds, and horses, their
influenzas. Measles is probably the result of rinderpest, or canine distemper, oscil-
lating back and forth between humans and cattle or dogs; smallpox is probably
the product of a long evolutionary adaptation of cowpox to humans.

One says ‘probably’ because, although there is little doubt that humans
acquired most of their diseases after they became farmers, one can only speculate
about distant evolutionary changes. It was a process in which viruses and bacteria
ricocheted back and forth between various domesticated animal species that had
never before been in close contact and between those animals and their human
owners. In this new pathogenic crucible, microorganisms incubated, combined,
altered, perished, and prospered. Their prosperity was often a function of still
more evolutionary trial and error, in which pathogens found their way to inter-

mediary hosts, which serve as staging areas for later assaults on humans. Similarly,
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it probably took other microorganisms a long time to acquire vectors to shuttle
them about from intermediary host to people as well as from person to person.
Some diseases such as smallpox and measles were so perfectly adapted to
humans when they emerged from this crucible that they no longer needed their
old host or hosts to complete their life cycle. They were also so contagious that
they spread with remarkable ease from human to human. Indeed, the appearance
of these ‘new’ diseases that require only human hosts - but many of them - is tes-
timony to the population explosion that occurred after people gave up hunting
and gathering. This happened in spite of the declining health of people. As small
settlements grew into large ones they became even more squalid, and population
pressure dictated the concentration of the diet on fewer and fewer foodstuffs (see
page 45). In other words, people became nutritionally impoverished as disease
became more ubiquitous, opening the door to a synergistic union of malnutrition

and pathogens.

THE RISE OF NEW DISEASES

The roundworm (Ascaris), which was probably acquired from pigs, and the hook-
worm, both spread by faecal pollution of soil, would have joined in this assault on
the human body. These worms live in the gut and compete with their human hosts
for protein, causing anaemia. Deprived of nutrients important in combating dis-
ease, early farmers, especially their children, would have been less able to with-
stand the next wave of pathogens to invade them: and so the cycle continued.

Ironically, then, as humans switched their activities from living off nature to
vigorously manipulating it, they were increasingly parasitized by microorganisms
with a vigour of their own. The microorganisms had a clear advantage because
they reproduce with lightning speed and can go through several thousand life
cycles while humans are still working their way from infancy to reproductive age.

Humans were not totally defenceless in this apparently uneven struggle. Those
that survived a disease were, at best, left with an ability to escape completely its
next visitation or, at worst, with some immunity against its ravages. Humans
hence began developing sophisticated immune systems to enable them to live
with their invaders. Pathogens co-operated in this immunological development.
Although the most susceptible humans they infected died out, so, too, did the
most virulent pathogens, which killed themselves by killing their hosts. Thus
invader and invaded reached a compromise: the host survived but passed on the
pathogens to other hosts.

Immunities, developed by mothers against diseases they encountered, were
delivered across the placenta, which provided the newborn with some defence
against the inevitable invasion of germs. Some individuals are also protected
genetically from disease. In the case of the dangerous falciparum malaria, for
example, individuals with the sickle-cell trait, a deficit in energy metabolism
called glucose-6-phosphate dehydrogenase (G6PD) deficiency, beta-thalassaemia,
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Protection against malaria

Malaria is believed to have originated among African pri-
mates. In humans, it is caused by one of four species of pro-
tozoan parasites (genus Plasmodium) that are transmitted
from one human host to another by the bite of a female
mosquito (genus Anopheles). As the parasites enter the
bloodstream to feed on red corpuscles (erythrocytes), bodily
defences are summoned: white blood cells capture the par-
asites and digest them, and the spleen filters the debris out
of the system.

Parasite preferences can help to limit the extent of an
infection. Plasmodium vivax, for example, only parasitizes
young erythrocytes whereas P. malariae goes after mature
ones. Thus, P falciparum, which invades both types of cell
indiscriminately, is much more likely than the other malaria
parasites to achieve a life-threatening level of parasitic
activity.

Malaria immunities that hold down the parasite count
can be innate or acquired. In the latter case, the body devel-
ops an ability to produce antibodies that prevent the prolif-
eration of parasites. But this occurs only after a person has
survived several attacks and somebody who has earned

resistance does so only to one strain while remaining sus-
ceptible to others. As a result, natural selection in malarious
regions has gradually supplemented acquired immunities by
evolving innate resistance to the multiplication of parasites.
Most of these mechanisms were developed against falci-
parum malaria, which seems to be the newest as well as the
deadliest of the malaria types. Vivax malaria is much older
and more benign, but at one time it must have been consid-
erably more lethal. This is because almost all people whose
origins are in Africa south of the Sahara have acquired a
genetic trait (an absence of the Duffy blood-group determi-
nants FY° and FV*) that protects them against vivax malaria.

Duffy-negative red blood cells do not seem to be harm-

ful, but possession of the sickle trait - the best known of the
defences against Plasmodium falciparum - can be fatal.
Sickle-shaped blood cells, which discourage the multiplica-
tion of parasites, save lives in areas where falciparum
malariaoccurs. But the odds are one in four that if both par-
ents have the trait, then their child will be a victim of
sickle-cell anaemia.

Other, less-costly mechanisms of protection include a
deficiency in glucose-6-phosphate
dehydrogenase (66PD,
enzyme), and thalassaemia traits

a blood

alone and in combination with the
sickle trait. None of these is
restricted to persons of African
ancestry, but they occur most fre-
quently among them because of
their long association  with
malaria.

Such an association has also
prompted suggestions that other
blood anomalies among black peo-
ple
malaria. Certainly, the recent link-

may confer resistance to
age between malaria protection in
West Africans and histocompati-
bility antigens on the surfaces of
cells seems still more important
evidence of the ability of humans
to change in the face of endemic

disease.

23



24

A brass statuette ofJuara, the
Hindu goddess of malaria

fever, with three heads, three
legs, and six arms. The image
was probably used as an icon

to ward off attacks.

The Cambridge lllustrated History of Medicine

or several other blood anomalies have increased resistance to the
disease. Genes for such traits have proliferated in malarious areas.
Where parasitic worms are widespread, people develop a toler-
ance for the worms - or, as it were, a partial immunity to them.
Indeed, the rule seems to be that those who live in close prox-
imity to a particular pathogen for long enough develop an

ability to ‘live’ with the disease that the pathogen provokes.
Other diseases are, however, far more difficult to live with.
These are the pathogens that first emerged when human numbers increased suffi-
ciently to support them in their new form. Speculation about when and where
these new plagues of humankind first manifested themselves is fascinating but is
little more than quesswork, given the dearth of archaeological data and the fre-
quently contradictory nature of what there is. It was certainly not much before
3000 bc. Around that time, cities with populations as large as 50,000 were spring-
ing up in Mesopotamia and Egypt. In the Indus Valley in the Indian subcontinent,
too, large populations were also emerging. These had substantial cattle herds,
from which several pathogens, including perhaps that of smallpox, spread to
humans. Evidence to strengthen the suspicion that smallpox was present
quite early in southern Asia lies in the existence of ancient Indian temples
that appear to have been erected to worship a smallpox diety. In addition,
smallpox inoculation seems to have been practised in India in ancient times.
Focusing a little nearer present times, William McNeill decided that the
period beginning about 500 Bc was when pathogens began to have an impact on
the growth of civilizations in Asia and Europe. These were the microparasites that
trigger smallpox, diphtheria, influenza, chickenpox, mumps, and numerous other
ilinesses. They pass quickly and directly from human to human and need no
intermediary carrier. These new illnesses changed the course of human history.
Populations in which a particular disease had arisen presumably developed some
immunity against it, just as they had developed resistance to the older diseases in
their immediate locale. But marauders, merchants, missionaries, and marching
armies did not long permit civilizations to flourish in exotic isolation. Moving
from one place to another, they also linked their pools of pathogens. Thus, one

peoples familiar disease became another peoples plague.

The immediate consequence of an invasion by novel pathogens would have
been a massive epidemic and a dramatic fall in population as the most susceptible
individuals were eliminated. The survivors would have then begun the painful
process of population recovery, only to be set upon by another new disease, and
yet another. Populations that had grown large enough to host such illnesses
would have suddenly become too small to do so. With almost everybody immune
and few non-immune individuals being born, the ilinesses themselves would have
disappeared, only to return after the populations had grown large again and were

full of people with low resistance.
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While one group enjoyed an epidemiological respite, the new diseases attacked
other populations that had grown large, often near the limits of their food sup-
plies. In short, the new diseases became important in preventing human overpop-

ulation while immunologically tempering those that survived them.

CITIES AS MAGNETS FOR DISEASE

By limiting population growth, such diseases also made possible the agricultural
surpluses that sped the growth of cities. These in turn became magnets for
pathogens as well as people. Until relatively recently, cities were generally so
unhealthy that their populations could not replace themselves by reproduction.
They maintained their numbers or grew in size only because of migration from
the surrounding countryside. Many who were attracted to gregarious living per-
ished from the gauntlet of disease that accompanied city life. But those that sur-
vived joined a growing immunological elite of urbanites - a teeming infectious
multitude that was acutely dangerous to less immunologically developed neigh-
bours. When such biologically dangerous peoples had the urge to expand their
territories, their pathogens often spearheaded the effort.

Hence, wherever armies marched pathogens flourished. The Peloponnesian
war (431-404 bc) was one of the earliest and best examples of this. Before the war
we know from the Hippocratic treatises (see page 58) that, whereas the ancient
Greeks suffered from malaria and probably tuberculosis, diphtheria, and influenza
as well, they seemed to have been spared killer epidemic diseases such as small-
pox. However, growing populations, especially that of Athens, helped to kindle
the flames of imperial ambition. Those flames were abruptly extinguished during
Athenss war with Sparta and the sudden advent of epidemic disease.

The famous description by the Greek historian Thucydides tells us much about
this epidemic that reputedly began in Africa, spread to Persia, and reached Greece
in 430 bc. He claimed that initially it killed 25 per cent of the Athenian forces;
then lingered in southern Greece for the next 4 years, killing up to 25 per cent of
the civilian population. On the basis of the symptoms described, plague, small-
pox, measles, typhus, or even syphilis and ergotism have been proposed as likely
candidates. Whatever the disease was it seems to have destroyed the Greek peo-
ples ability to host it by killing or immunizing them. Whereupon it disappeared,
leaving in its wake the wreckage of Athenian dreams of hegemony, which has
been called a ‘turning point’in the history of Western civilization.

Disease occasioned other turning points. Roman conquest knitted together
much of the known world and most of its deadly pathogens by successively
embracing Macedonia and Greece (146 bc), Seleucid Asia (64 bc), and finally
Egypt (30 bc). Disease began affecting the Empire and Rome from the sec
ond century ad onwards. The first widespread epidemic, the so-called
Antonine plague, may have killed from a quarter to a third of the pop-

ulations in infected areas between ad 165 and 180, whereas a second,
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which struck between 211 and 266, scourged both Rome and the countryside. In
short, after ad 200 epidemics and barbarians joined in first battering and ulti-
mately bringing down the Roman Empire. A shrinking world also resulted in
wider and wider pools of diseases shared by more and more people in South Asia,
the Middle East, and East Asia; that is, centres from which diseases rotated out-
wards to draw other Old World populations into their vortices. The example of
Japan is a classic in this regard. Before ad 552, the Japanese seem to have escaped
the epidemic diseases that had long scourged mainland populations. In that year,
however, Buddhist missionaries from Korea visited the Japanese court, and
shortly after many Japanese died from what may have been smallpox.

In 585 - after a new, non-immune generation had arisen in Japan - there was
another outbreak of disease that seems clearly to have been smallpox or measles.
Once again many died. Then a century seems to have elapsed without notable
outbreaks of illness. The seventh century, however, was brought abruptly to an
end with the beginning ofJapan’s ‘age of plagues’ (700-1050). During the eighth
century, the country was rocked with thirty-four epidemics; in the ninth century,
it suffered through thirty-five; in the tenth century, twenty-six; and in the eleventh

century, twenty-four, sixteen of which had occurred by mid-century.

Chronology of the Black Death

Caravan

0 Aleppo
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In the forefront of the diseases known to have triggered these epidemics were
smallpox and measles, although influenza, mumps, and dysentery were also well
represented. All continued to pound Japan during the period 1050-1260 but not
with the same intensity, and the population finally began to grow after stagnating
for centuries. Much of the reason for this renewed growth may be found in the
fact that, by about 1250, smallpox and measles had come to be regarded as child-
hood diseases.

Viewed from the present day, such a transformation of plagues into childhood
illnesses stands out as a large milestone in the epidemiological history of
humankind. In the case of the Japanese, it meant that almost all of the adults had
already suffered illnesses that they could not get again. But it also meant that they
were producing enough non-immune children to hold onto the illnesses so that
they dwelled generation after generation in the bodies of the young - and did not
escape to return at a later date as devastating plagues. Epidemic diseases that
became endemic diseases were not only substantially less disruptive of political,
social, and economic life, they were also less wasteful of human life because many
epidemic diseases tend to affect the young less severely than they do adults.

Yet, if larger populations had the effect of taming many of the epidemic dis-
eases, such populations remained exposed to other serious infections. These were
diseases against which its members were immunologically defenceless because
they were diseases of animals, not usually of humans. One such illness is bubonic
plague, which has assaulted humans with extreme ferocity whenever and wher-
ever populations have accidentally been caughtin a crossfire of disease transmis-
sion involving rats, fleas, and the plague bacillus.

As had happened so often in the past, a killer disease (in this case, plague)
made its appearance when populations were enjoying a substantial period of
growth, and in Europe the next few centuries witnessed demographic stagnation
with populations reasserting themselves at different rates. After the Great Plague
of London in 1665, for example, the disease withdrew from northwestern Europe
but not the Mediterranean. Spain, which had suffered cruelly from epidemics in
1596-1602 and 1648-52, also endured another 9 years of plague from 1677 to
1685. The timing of these epidemics seems especially significant when one recalls
the rise in English fortunes during this period and the decline of those of Spain.

In the fifteenth and sixteenth centuries, however, not even plague was able to
stop the inhabitants of the Iberian Peninsula from engineering the beginning of
the European expansion. The Portuguese followed up the capture of Ceuta in
1415 (the year their queen, Philippa, died of plague) with the voyages of trade and
exploration that would ultimately take them into the Indian Ocean and on to the
threshold of a huge East Indies empire. Meanwhile the Spaniards were also active
in waters off the African coast as they conquered the Canary Islands. There, the
native resistance of the Guanches, although initially stiff, crumbled in the face of

diseases that eventually annihilated them. Sugar plantations were operated by
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The cause

The rodent disease that produces plague in humans is
Yersinia pestis (once called Pasturella pestis). It reaches
humans through frantic infected fleas searching for another
living rat after their infected host has died, but willing to
board a less-satisfactory host for a while.

After the flea bites its new host, the bacillus enters the
lymphatic system and heads for the nearest lymph node,
causing the characteristic swelling or 'bubo’ in the groin,
armpit, or neck, depending on the location of the bite. This
form of the disease is called bubonic plague, which histori-
cally brought death to about 60 per cent of those infected.

The septicaemic form, which is almost always fatal,
occurs when the insect injects the bacillus directly into the
bloodstream of the victim, giving the lymph nodes no
chance of containing it. The most deadly form of all, pneu-
monic plague, usually develops from bubonic plague. This, in
addition to being invariably fatal without antibiotic treat-
ment, needs no insect vector for transmission because it
spreads directly and quickly from person to person on breath
and in clothing. The cradle of the disease is believed to be
along the edge of the Himalayas where China and India
share a border - in part because the species of black rat
{Rattus rattus) that has traditionally been implicated in car-
rying plague seems to have originated in those parts.

The first documented outbreak of plague was in the
Roman Empire, which reportedly lost about a quarter of its
population to this disease that had abruptly joined with
other factors to topple it. Called the Plague of Justinian, the
disease is credited with devastating Constantinople in aa
542 and spreading from there into Western Europe, after
which it ricocheted around the Mediterranean for the fol-
lowing two centuries.

It was the second cycle of plague, however, that left its
greatest imprint on the known world. In its early stage, the
pandemic was sometimes known as the Black Death (see
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of plague

also page 78). Around 1300 it began a rampage in Asia that
then swept westwards, cutting huge swathes in populations
from the Middle East to North Africa and Europe. Between
1347 and 1350 Europe alone is said to have lost some 20
million people to the disease.

This pandemic, however, was just the first wave of a
pestilence that continued to erupt until about 1800, when
the second plague cycle mercifully came to an end.

Doubtless the complex circumstances that impelled
plague on this deadly tour can be found in many monumen-
tal events of the period linking East and West - the expan-
sion of Islam; the Crusades; the imperialism of the Ottoman
Turks; and the Mogul conquests. Nonetheless, in its wake
plague left some epidemiological mysteries that have not
been resolved.

One has to do with its point of origin and another with
the perigrinations of Rattus rattus, which moved from Asia
into the Middle East and Europe. Perhaps the most fascinat-
ing mystery, however, revolves around the question of the
failure of the plague to establish an endemic focus in
Europe, meaning that epidemics in Europe always repre-
sented a reintroduction of the disease from the Middle East.

A final mystery lies in why the plague did, in fact, disap-
pear, and why Europe was spared the third cycle of plague,
which began in Asia about the middle of the eighteenth
century and reached out as far as the Americas on one side
of the world and Australia on the other.

Other questions about the plague have to do with its
relationship to other diseases. Leprosy, for example, which
had been present in Europe since at least the sixth century
ad, abruptly receded in the face of the plague's initial
onslaught in the middle of the fourteenth century. But
tuberculosis simultaneously established a beachhead in the
European disease ecology, which would expand for many
centuries to come (see page 37).

The ‘plague banner’ of the Madonna della
Misericordia, Chiesa del Gonfalone, Perugia
(detail). The effects of the Black Death were
cultural and religious no less than epidemio-
logical. It induced a late medieval culture
haunted by the figure of Death.
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black slaves brought from the African coast to replace the dying Guanches. All of
this constituted awful and eerie harbingers of events soon to transpire in the
Americas.

It is important to note that, plague notwithstanding, the lberians who were
poised to reunite the New with the Old World were as immunologically fit as any
people on earth. For aeons they had been in touch with the outside world in a way
that few others had. Iberians had gone to Rome as emperors and lberian soldiers
had marched in Roman legions. From 710 onwards they were intimately involved
with invading Arabs and thus with the greater Muslim empire. Indeed, Iberia
became something of a melting pot of Christians, Arabs, and incomingJews. Cru-
saders paused at Iberian ports on their way to and from the Holy Land (sometimes
for lengthy periods as they were drawn into local political or military disputes).
Iberians traded from the North Sea to the eastern Mediterranean, and their fishing
fleets covered the North Atlantic. By the fourteenth century, the Catalans had
built a Mediterranean empire that stretched all the way to Greece. In the fifteenth
century, the Portuguese drew Africa and Africans into the Iberian sphere of path-
ogenic propinquity.

In short, the cities of Spain and Portugal, especially those with harbours, were
clearing houses of diseases as well as bank drafts, and in them, as in other Renais-
sance centres, diseases flourished. Bathing was frowned upon, and clothing was
coarse and changed infrequently. Hence the human body was a veritable nest of

lice and fleas. Human wastes were flung into the streets to mingle with those of
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dogs and horses. All of this was paradise for flies that flitted from faeces to food.
Water for drinking and cooking was practically a soup of microorganisms. Rats,
mice, and other assorted vermin burrowed, crawled, slithered, and skulked their
way through houses, shops, warehouses, churches, and taverns. The corpses of
dogs, cats, and even horses were, more often than not, left to rot, adding to the
stench of the streets, and providing sustenance for still more vermin.

Clearly, survivors of this milieu were equipped with very alert and agile
immune systems. To reach adulthood they not only ran a gauntlet of childhood
diseases, such as smallpox, measles, diphtheria and the like, but also had to
weather a gamut of gastrointestinal infections along with an appalling variety of
other afflictions of the skin, blood, bones, and organs seldom seen today outside
of the poorest countries. The explorers and conquerors of the Americas, then, can
be viewed as a sort of immunological elite, which made for a breathtaking (and

deadly) contrast between them and those they conquered.

DISEASE CONQUERS THE NEW WORLD

The ancestors of those who came to be known as Amerindians were hunters and
gatherers. At least 12,500 years ago, some traversed the Bering Straits from Asia to
Alaska on a land bridge created by the last ice age, which had substantially low-
ered the levels of the worlds oceans and exposed the shallow continental shelf
between Asia and North America. On the basis of genetic evidence it has recently
been suggested that others may have come from Polynesia. Crossing the Bering
Straits was not a sunny outing. The land bridge was bleak, foggy, and cold,
prompting some scholars to suspect that population pressure made such expedi-
tions not so much a matter of human restlessness but one of human survival. In
other words, the successive waves of migrants may well have been pushed into
adventure.

As we have portrayed them, hunter-gatherers were relatively disease-free, and
the rigours of the Bering crossing would doubtless have eliminated any that were
diseased or weak. Moreover, the pioneers left the Old World before the domesti-
cation of animals, which means that (save perhaps for the dog in the later waves)
they brought no other portable disease-carriers except themselves and they
encountered no humans, diseased or otherwise, after their arrival.

The ice age came to a close about 10,000 years ago. Ice caps melted and seas
rose to cover the land bridge and seal off the new Americans. At the same time the
great glaciers covering much of North America melted, opening up an entire con-
tinent to the arrivals. If the hunter-gatherers had dreamed of paradise, this was it.

The new land, however, had a few nasty surprises. First, the Americas had a
few unique illnesses to offer. Rocky Mountain spotted fever, for example, is an
American ricksettial disease found today from Brazil to Canada. Although the ill-
ness, which is transmitted by ticks, was really identified only in the twentieth cen-
tury, it is conceivable that it affected the continent’s early pioneers as well its
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modern inhabitants. Those who pushed into South America may have encoun-
tered mucocutaneous leishmaniasis (uta), a protozoan disease transmitted by
blood-sucking sandflies. Those reaching the Andes region risked Carrion’s disease
(also called Oroya fever and verruga Peruana). This illness is also spread by sand-
flies and its disfiguring impact is seemingly depicted on pottery thousands of
years old. Another native illness of South America is Chagas’ disease or American
trypanosomiasis, which probably had its origin in Brazil. It is caused by a try-
panosome protozoan carried by guinea-pigs and other animals and transmitted to
humans by blood-sucking bugs.

In addition, there were diseases of wifd animals such as trichinosis and
tularaemia to contend with, and, later, some diseases of civilization made their
appearance as a New World agricultural revolution got underway. The Maya, the
Aztec, the Inca, and the Mississippian peoples of North America settled into
sedentary agriculture and built complex civilizations complete with cities and
many of the attendant problems of health that, as we have seen, accompanies such
a lifestyle. Some kinds of tuberculosis developed and intestinal parasites and
hepatitis passed from person to person through water and food. Pinta, one of
several diseases caused by Treponema bacteria, seems to have been a problem
wherever it was warm enough for scanty dress to permit easy skin-to-skin trans-
mission. Other treponemal infections seem to have been present, including some
sort of (apparently) non-venereal syphilis.

But the New World peoples, who were named Indians’by Christopher Colum-
bus and his fellow adventurers, were Virgin soil’ for the avalanche of diseases that
arrived from Europe. They had been dangerously exempted from the disease
pools of the Old World, which the American scholar Alfred Crosby has listed as
including smallpox, measles, diphtheria, trachoma, whooping cough, chicken-
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The native populations of the
Americas were devastated by
an avalanche of infectious dis-
eases that European coloniz-
ers brought with them from
the fifteenth century onwards.
Smallpox arrived in the
Caribbean in 1518, and
entered Mexico and South
America soon afterwards,
Killing millions in epidemic
after epidemic. Later, the dis-
ease spread to North America.
This is one interpretation of
the spread of smallpox in
North America in the six-
teenth to eighteenth cen-

turies.
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pox, bubonic plague, malaria, typhoid fever, cholera, yellow fever, dengue fever,
scarlet fever, amoebic dysentery, influenza, and helminthic infestations. To this
list one might add illnesses such as typhus, brucellosis, erysipelas, filariasis,
mumps, onchocerciasis, relapsing fever, leprosy, and probably hookworm disease.

No one knows how many native Americans were present when Columbus and
disease arrived and thus no one knows for certain the numerical magnitude of the
demographic disaster they endured. Indeed, questions about the size of American
populations at European contact have been among those most hotly contested by
historical demographers and anthropologists throughout the twentieth century,
and the subject of keen debate in the Quincentennial scholarship of 1992. But
whether one is inclined to accept high estimates, of around 100 million, or a more
conservative 50 million or less, there is some agreement that the hurricane of dis-
ease that swept the Americas ultimately claimed about 90 per cent of the 1492
populations.

The first American epidemic, which struck the island of Hispaniola in 1493,
may well have been swine influenza. Other unnamed diseases followed so that
West Indian populations were in decline even before smallpox made its official
Caribbean debutin 1518. Smallpox accompanied Hernando Cortes to Mexico and
raced ahead of the Pizarros into Peru, greatly expediting both conquests, while
radiating outwards to kill other untold millions that the Spanish never had to con-
quer. Following this, epidemic after epidemic rained on the New World. One of
the worst to be recorded was the typhus epidemic that reportedly killed some 2
million in the Mexican highlands towards the end of the sixteenth century.

One can only imagine the horror: young adults are frequently the chief victims
of epidemics, meaning that few are left to plant, and cook, and clean, and care for
children and the old. The epidemics frequently descended in pell-mell fashion,
providing no time for populations to recover and immune systems to adjust.
Social, political, economic, and religious life crumbled, and the wonder is that
anyone managed to survive to develop immunities and pass them on. But they
did, and the mainland populations of Mexico and the Andean region gradually
recovered.

Population decline (and recovery) came later in North America. It took a par-
ticularly nasty downward turn in the Caribbean and in parts of Brazil where
decline actually meant obliteration. The reason for these differing demographic
circumstances, however, does not lie among Eurasian illnesses but rather in

another group of Old World diseases whose cradle lay in sub-Saharan Africa.

AFRICAN DISEASES ENTER THE NEW WORLD

The arrival of Africans in the Americas was a tragedy begotten by another New
World tragedy, the establishment of black slavery, which, in turn, was the conse-
guence of the fall in the indigenous population. The lIberian conquerors had

counted on the labour of the Amerindians to colonize the vastness of the Ameri-
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cas. But the rapid decline in numbers of native Americans meant that they had to
look elsewhere for such assistance. By 1518 the transatlantic slave trade was well
underway.

The arriving Africans bore many of the same immunities as the Europeans
because, for millennia, most Eurasian illnesses had regularly found their way into
sub-Saharan Africa in desert caravans and across the Indian Ocean. In addition,
Africans were resistant to the resident tropical illnesses of their own part of the
world, which most other peoples were not. One of these was falciparum malaria,
the most dangerous of the malarial types and also a relatively new one, which, as
we have seen, was spawned by the development of sedentary agriculture in Africa.
It had not remained strictly an African disease and at some time in the past it had
moved north to parts of the Mediterranean. Indeed, this was another lethal force
that some have credited with contributing significantly to the decline of the
Roman Empire. Evidence that at one time falciparum malaria was of considerable
prevalence in southern Italy and Greece can be found today in the blood anom-
alies of many Mediterranean people that we know are genetic defences against the
disease.

The incidence of such protective anomalies as the sickle-cell trait and glu-
cose-6-dehydrogenase (G6PD) deficiency is far greater among Africans, and is tes-
timony to their long and intimate association with falciparum malaria. Such
defences also testify to an extensive and extended experience with another, more
ubiquitous malarial type, vivax malaria, which has virtually disappeared from

Africa. Vivax malaria is believed to be among the oldest of the malarial types. Like
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From the sixteenth century,
smallpox was one of the most
feared diseases, partly
because of it high mortality
rate. Its florid spots - it was
known in English as the
speckled monster - deformed
the sufferer while infected
and often left permanent dis-
figurement. These pictures of
infected people come from a
twelve-volume compendium
of Aztec history and culture
compiled by a Catholic mis-
sionary scholar called Fray
Bernardino de Sahagun

(c. 1499-1590). His master-
piece Historia de las Cosas de
Nueva Espana (General
History of the Things of New
Spain), published in 1547-69.
is often called the Florentine
Codex after the city that now
houses it. The twelfth book,
in which these drawings
appear, describes the con-
quest of Mexico through

Aztec eyes.
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the other forms it originated in Africa where the protozoan Plasmodium, the cause
0f all malarias, parasitized thousands of generations of humans. In such a process,
however, close to 100 per cent of Africans acquired a genetic trait that protects
them against vivax malaria and probably against falciparum malaria as well (see
page 23).

With few human carriers of vivax malaria in Africa, the disease changed locales
to become a scourge of much of the rest of the world, including Europe. Hence,
Europeans were the carriers of vivax malaria to the New World; the more serious
falciparum malaria arrived with Africans. Anopheline mosquitoes were present in
the Americas to spread the protozoan infections and add them to the list of
microbes slaughtering the native Americans.

Yellow fever, that other great tropical killer to emanate from Africa, was slower
to make an American appearance because its principal vector, the Aedes agypti
mosquito, was not immediately on hand. Entomological evidence suggests that
slave ships brought Aedes from Africa, along with the yellow-fever virus. From
1647, when an epidemic in Barbados spread throughout the Caribbean, yellow
fever so scourged American coastal cities that it came to be regarded as an Amer-
ican disease.

In discussing the fall in the Amerindian populations, it is important to note the

impact of this second - African - wave of diseases. In the highland areas of the
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The origin of syphilis

Columbus and his men have often been blamed for carrying
syphilis from the Americas to Europe, from whence it spread
around the world. The case against Columbus has seemed
good, albeit circumstantial.

Syphilis broke out in 1493 or 1494 during a dispute over
the Kingdom of Naples. Spain and France were the major
antagonists although the French soldiers, in particular, came
from all over Europe. Initially, the disease was called the
'disease of Naples’, but it raged with such
virulence among the French troops that
France was forced to give up the cam-
paign. When the army broke up and Pol-

ish, English, Hungarian, Swiss, and
German as well as French soldiers
returned to their homes, the disease

quickly became known as the ‘French
Pox'- to everyone but the French.

The ltalians seem to have been the
first to note that some of the Spanish sol-
diers had accompanied Columbus on his
second voyage, thereby giving birth to the
notion of an American origin of syphilis.
this
idea, some claiming that the disease was

European physicians contradicted

a new one and others insisting that it was
merely a more virulent manifestation of
an older malady. It certainly acted like a
new disease in Europe. It raged for a time
with extraordinary virulence, became
milder over time and, then, by the eigh-
teenth century quietly assumed the form
we know today. Other evidence that
seemed to point towards an American
cradle for the disease lay in the Spanish
reports that the Amerindians experienced
much milder cases of syphilis than they
did.

The latter may be explained, however,
by cross-immunity received from other
treponemal infections that Amerindians
suffered, such as pinta and non-venereal
syphilis. In fact, all of the treponemal
infections seem to have the same causal
the
pathogens are indistinguishable under the

agent (a spirochaete bacterium);

Alongside the horrors of smallpox,
the ‘great pox’, or syphilis, captured
the imagination in the fifteenth cen-
tury. The Syphilitic by Albrecht
Dtirer, 1496.

microscope and cannot be differentiated in the laboratory
either.

This phenomenon has given rise to the theory that at
least the OIld World treponemal diseases - yaws, non-
venereal syphilis, and syphilis - are the same disease with
different symptoms and different means of transmission.
For example, in tropical Africa, yaws, viewed as the oldest
manifestation, is characterized by open sores on the body

and is normally spread from child to child,
by skin-to-skin contact. But in moving to
dry North Africa, yaws gives way to
non-‘venereal syphilis (bejel), which is also
essentially a disease of children, spread-
ing from child to child via shared drinking
or eating utensils.

It was only in Europe, so the argument
goes, that the pathogen was frustrated by
relative cleanliness and a cooler environ-
ment, in which ample clothing prevented

The conse-

skin-to-skin transmission.

guence was that the disease found
another means of transmission - a vene-
real one, from adult to adult. According to
this view, syphilis was in the process of
emerging as a disease entity in European
cities just as Columbus set sail.

There are other possibilities. Mutations
could also account for the various tre-
ponemal illnesses. Some sort of American
treponemal infection may have united
with a similar one in Europe to become
syphilis, with both of the earlier infections
subsequently disappearing.

Syphilis, along with some other tre-
ponemal infections, leaves a signature in
bone. At present, however, the findings
from buried remains are inconclusive.
There seems to be some evidence of vene-
real syphilis in the Americas before 1492.
And claims have been made for the dis-
covery of syphilis in bones of Europeans
interred long before Columbus sailed. If
nothing else, the story of syphilis does
highlight some of the problems of histo-

rians of disease.
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Andes and central Mexico, the native populations staggered under the assault of
Eurasian diseases, but they ultimately recovered. This was, at least in part,
because they were spared the African illnesses - the mosquito vectors do not
thrive at altitudes significantly above sea level. The populations of the low-lying
areas of the Caribbean and the Amazon basin, however, were seriously affected by
both the Eurasian and the African diseases and were almost obliterated. Other
less-lethal, but nonetheless formidable, African diseases also arrived on the slave
ships, among them dracunculiasis, filariasis, onchocerciasis, hookworm disease
(caused by the misnamed Necator americanus), yaws (allied to pinta), and even

leprosy, which had previously disappeared from Europe.

NEW WORLDS, NEW PATHOGENS?

The abrupt linking of the disease environments of Europe, the Americas, and
Africa has come under much scrutiny by scholars. Their suspicion is that it did
more than simply scatter known diseases more widely - that it, in fact, spawned
some new diseases for the world. From a European viewpoint, some new diseases
did seem to appear around the time of the Columbian voyages. Typhus was one of
these. It appeared in Europe during the last of the wars of the reconquest, as Spain
finally conquered Granada in 1492; the disease seems to have reached Spain from
the Arab world. In this case, therefore, Columbus is exonerated.

Like syphilis, smallpox presents historians of medicine with a puzzle. It seems
to have varied considerably in its virulence over time. There were two types of
smallpox before the disease finally disappeared in the second half of the 1970s:
variola major, which had mortality rates of up to 25-30 per cent, and variola
minor, a much milder disease with mortality rates of 1 per cent or less. Doubtless,
strains intermediate between the two also existed. Before about 1500 - in Europe
at least - smallpox was not a virulent killer, but around that date it became so,
causing some 10 to 15 per cent of all deaths in some countries. Investigators have
occasionally voiced the suspicion that the most virulent form of smallpox origi-
nated in sub-Saharan Africa, not Asia. Recently, the argument has been advanced
that it was with the Atlantic slave trade that this most deadly strain was unleashed.

These new, or newly modified, diseases served to enrich the already sizable
swarm of pathogens that swept over other ‘newly discovered’ peoples, who, like
the Amerindians, were so brutally united with the larger world. Vasco da Gama,
in leading the Portuguese into the Indian Ocean (1498) and an eastern empire,
also inadvertently spearheaded the spread of syphilis as far east asJapan. The voy-
age of Ferdinand Magellan (1519-22) finished what Columbus started by sailing
west and taking the Spanish into the East. And in the wake of his ships came dis-
eases with the crews of the Manilla galleons, as well as other explorers, mission-
aries, traders, and, in the eighteenth century, British and American whalers.

The inhabitants of many Pacific islands had suffered from malaria, filariasis,

and tropical skin afflictions before the arrival of Europeans. But these populations










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































