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Thou shalt not be afraid for the terror by night;


nor for the arrow that flieth by day;


Nor for the pestilence that walketh in darkness;


nor for the destruction that wasteth at noonday.


Psalm 91









Introduction: Definitions, Origins


October is plague season in Madagascar. The humid rainy season begins then, and the warmer temperatures are a breeding ground for the fleas that transmit one of the world’s most feared and deadly diseases. Its second pandemic, known to history as the Black Death, hit Europe in 1347 and within two years had killed a third of the population; in some places half. In isolated spots, the mortality rate was one hundred per cent.


So Malagasy authorities were naturally concerned when, in the autumn of 2013, plague began claiming more victims than usual. A rodent disease that remains endemic in many parts of the world, plague finds a conducive home on Madagascar, with the island reporting more plague deaths each year than any other part of the world save the Democratic Republic of Congo. In 2012, Madagascar had 256 plague cases, 60 of them fatal, the highest number recorded anywhere that year.


The International Committee of the Red Cross and the Pasteur Institute were becoming concerned about plague in the island’s capital, Antananarivo, in particular the crowded and insanitary conditions of the city’s main prison, Antanimora. Its three thousand inmates share their quarters with a thriving population of rats. Hopping from an infected rat – or other rodent – fleas take up residence in bedding, clothing and food, finding human hosts in densely crowded conditions with ease. Staff could be infected just as easily as prisoners, and they had daily contact with the outside world. Unless conditions in Antanimora improved, the possibility of an epidemic remained.


As it turned out, the epidemic did not happen within the confines of a jail: in December, plague claimed 20 lives in the village of Mandritsara, in the island’s northwest. Four other districts reported outbreaks of plague. Of the sixty or so new cases, nineteen proved fatal. Alarmingly, some of these were the more infectious pneumonic form of the disease. Although vaccines against plague have existed since the 1890s, the problem faced by the Red Cross and others in Madagascar is the difficulty in getting the medication to the affected areas – often remote villages in rural areas – in time. 2013 saw the worst outbreaks in years, and the media was soon buzzing with stories about the possible return of the Black Death, or the evolution of forms of the disease resistant to antibiotics.


The Madagascar outbreak was not the only plague outbreak to make the news. A teenage boy had fallen ill that summer, in Ichke-Zhergez, a remote village in the mountainous northeast of Kyrgyzstan, close to Lake Issyk Kul and the Kazakh border. Doctors in the regional hospital at Karakol didn’t immediately realise what fifteen-year-old Temirbek Issakunov was suffering from. It was only after he died, on 22 August 2013, that they announced that Temirbek had contracted bubonic plague, probably from the bite of a flea, or eating infected meat.


No one had died from plague in Kyrgyzstan since 1981. Five days later, a young mother and her two children were hospitalised, also showing symptoms of the disease. A press conference was hurriedly called in Bishkek, where government health officials tried to quell fears that an epidemic was upon them. They pointed out that bubonic was not the most deadly form of the disease, and that these were isolated, unusual cases. But they took no chances: a state of emergency was declared, and the doctors who had treated Temirbek were quarantined, along with 105 people who had come into contact with the boy; two teams were dispatched to his home village to round up as many rodents as they could. The authorities in Kazakhstan tightened border controls, and the Chinese withdrew their athletes from the Issyk Kul Sport Games, due to start in early September.


Plague is arguably the most notorious disease in history. That it should still make the news reminds us how much of a threat diseases still represent. The 2014 Ebola outbreak in West Africa took international health authorities by surprise. The outbreak was the first time the disease – first noted in 1976 – had reached epidemic proportions. On 8 August 2014, the World Health Organization declared it a Public Health Emergency of International Concern, and took the unprecedented step of allowing untested vaccines to be used in the field.


Disease has always provoked fear, sometimes worse than the disease itself. In 627, the Chinese emperor T'ai-tsung asked Lu Tsu-shang, ‘an official of talent and reputation’, to become governor general of Giao province in northern Vietnam. ‘You have the ability to pacify this frontier; go and defend it for me, and do not refuse on account of its being far away.’ Tsu-shang thanked the emperor, but when the time came to take up the post, refused to go on the grounds that ‘In the south there is much malaria; if I go there I shall never return.’ Tsu-shang’s fear of malaria was greater than his fear of imperial wrath. The emperor was so enraged he had Tsu-shang beheaded.1


It is easy to understand the concept of disease in the sense of plague – an epidemic both rapidly fatal and so notorious that it makes its presence felt both in folklore and in metaphor (to ‘avoid like the plague’) – but what actually is disease? Definitions have changed over time.


The Oxford English Dictionary defines ‘disease’ as:


A condition of the body, or of some part or organ of the body, in which its functions are disturbed or deranged.


The condition of being (more or less seriously) out of health; illness, sickness.


An individual case or instance of such a condition; an illness, ailment, malady, disorder.2


The OED also notes that disease can be used in the substantive sense of an ‘absence of ease’; figuratively, as ‘A deranged, depraved, or morbid condition (of mind or disposition, of the affairs of a community, etc.); an evil affection or tendency’; and can be combined to form ‘disease-germ, -maker; -causing, -producing, -resisting, -spreading, etc.’ As a verb it can be to ‘bring into a morbid or unhealthy condition; to cause illness, sickness or disease in, to infect with disease.’


As Robert P Hudson notes in The Cambridge World History of Human Disease, ‘semantic and logical quagmires... await anyone audacious enough to safari through the changing concepts of disease, illness, and health.’3 Hudson points out that ‘Disease has always been what society chooses it to mean – neither more nor less.’ Furthermore:


(1) The definition of disease has varied with time and place in history; (2) the names assigned to diseases are ultimately abstractions, although it is useful at times to act as though they are real; (3) what we mean by diagnostic terms, as with words in general, can be discerned more accurately by what we do with them than by what we say about them.4


There have been countless attempts to define illness, disease, and health. (Hudson cites a long list.) The history of disease, however we define it, is undeniably long, far longer than recorded history. This book, short as it is, will – of necessity – be somewhat cursory as a result. It will be largely a social history and, being mindful of semantic quagmires, scientific and medical terms will be kept to a minimum.


We will examine the prehistory of disease, noting its presence in the paleopathological record. Given the limitations of the discipline – as we’ll note in the next chapter, only certain diseases leave traces in bones – we will already be in one of Hudson’s quagmires. Ancient texts prove to be a veritable semantic minefield, with some ancient diseases remaining unknown. Likewise, ancient epidemics, such as the Plague of Athens, the Antonine Plague and the Plague of Cyprian, all pose epidemiological riddles that have yet to be fully solved. We only get onto scientifically firm ground in the nineteenth century, with the advent of germ theory and crusading figures like Louis Pasteur, Robert Koch, Rudolf Virchow and Joseph Lister. The twentieth century saw the advent of antibiotics and the development of public health.


It is in these great campaigns, beginning in the Victorian era, that we encounter disease in both the literal sense – people were dying of cholera, typhoid, and the like – and also the figurative: that people were dying was due to their communities being ‘deranged, depraved or morbid’ due to loose morals, lack of discipline, and poverty.


In the twentieth century, disease appeared in political discourse – Hitler’s references to the cancer of Judaism, McCarthy’s to communism – while at the same time medicine strode on, confident that all known diseases would be eradicated.


They haven’t been, of course. They’ve outsmarted us, evolving faster than medical research. For the ancients, disease was a punishment from the gods. Gods were replaced with miasmas, miasmas eventually with microbes. Every time human beings have changed their habits or their habitat, they have invited disease to join them.


It is in this sense that disease perhaps has its most useful definition, one we would do well to bear in mind, a definition that behoves us to keep on our toes, to remain ready for disease’s next evolution: disease is dis-ease, as the OED reminds us, a lack of ease.









1


Prehistory


There was once a time when there was no disease. Life spans were much longer than those we enjoy today, there was no suffering, and people possessed magical powers. They could fly, go to heaven at will, and understood the language of animals.


This is the myth of the golden age, found in cultures the world over. The oldest stories predate Eden: Sumerian cuneiform tablets speak of Dilmun, ‘a place where sickness, violence and aging are unknown.’5 When the sun-god Utu and Enki, lord of soil and earth, brought water, Dilmun flowered and became a beautiful garden. Another pre-Edenic tale is the ancient Persian story of Yima, the first human. During his time, ‘there was neither heat nor cold, neither old age nor death, nor disease’.6 Yima built a beautiful garden, the most widespread image for paradise. This is no coincidence, as Richard Heinberg noted: ‘The word paradise itself comes from the Avestan (Old Iranian) word Pairi-daeza, meaning a walled or enclosed garden.’7


But then disaster struck. Myths of the fall are as widespread as those of the golden age. In Eden, the Serpent tempted Eve to eat the fruit from the Tree of the Knowledge of Good and Evil. In Persia – one of the few stories not to attribute the loss of paradise to the actions of a woman – the Fall was brought about when Yima refused to do the bidding of Ahura Mazda, the Zoroastrian god. Divine displeasure resulted in shorter life spans, pain, toil, conflict, and disease. We have been living in this world ever since.


If paradise in mythology was a garden, in reality, it was probably a beach. Bacteria found at the Strelley Pool Chert in Pilbara, Western Australia, is thought to be around 3.4 billion years old, making it the oldest known form of life yet discovered. At that stage, the Earth was dominated by ceaseless volcanic activity, the continents still in the process of forming, the skies a thick cloud.


We could think of it as an age without disease, but it was also an age without life, or at least life as we know it. We would have found it impossible to breathe, as there was at that stage of Earth’s evolution no oxygen: life at Strelley Pool was sulphur-based. The bacteria probably resembled the extremophile bacteria that can be found today in sulphurous caves, acid lakes and in rocks far underground. Rather than being the heavenly arbours of Dilmun, Persia or Eden, the Earth when Strelley Pool Chert was home to the first bacterial life probably more resembled an apocalypse from a painting by John Martin.


Bacteria are not only the original form of life on Earth, but also far and away the most successful and abundant. They had the planet all to themselves for at least a billion years. When the Earth had cooled sufficiently, a type of bacteria known as cyanobacteria began to photosynthesise. That is, they were able to use sunlight to convert carbon dioxide and water into carbohydrates. Oxygen is the byproduct of this process. As Earth’s atmosphere began to fill with oxygen, the bacteria slowly began to use it as another energy source.


Around two billion years ago some photosynthetic cyanobacteria invaded other primitive single-celled organisms to form the first plant cells, which were better able to generate energy because they possessed chloroplasts, filaments that were devoted to photosynthesis. Microbial organisms called alpha-proteobacteria amalgamated with other microbes to form mitochondria. These new organisms were eukaryotes, meaning essentially that they were a larger, more advanced form of microbial life. But it is from them that all other life evolved, being powered by chloroplasts and mitochondria.


There were other simple life forms. Single-celled protozoa belong to this category of early life forms. Among their number was thought to be the plasmodium that causes malaria. However, at this very early stage of Earth’s history, there were no life forms in which it could cause what we know as malaria; it was simply a microorganism going about its business. Then, as now, that meant finding somewhere to live, generating energy and reproducing. Left to their own devices, most bacteria can reproduce themselves every twenty or so minutes. In one day, a single bacterium can produce a colony of over four sextillion.8 That stupefyingly large number has twenty-one zeroes after it. Another way of expressing this would be to say that, in a single day, one humble bacterium can produce more of itself than there are vertebrate life forms on the planet.


Bacteria sustain life on Earth. They are in the soil, the air and the water. Each gram of soil contains between one and ten billion bacterial cells, each millilitre of seawater around a million. They are in nature’s engine room, constantly transforming matter into energy, constantly purifying, taking in and giving out. In the human body, bacteria outnumber cells by about ten to one (that’s roughly 100 quadrillion bacteria to 10 quadrillion cells). Most of them can be found in the gut, and aid the digestion of food, or our immune systems. Others live on our skin, in our mouths, and in places you can’t mention in polite conversation.


Another early, very simple and very small life form was the virus. Unlike a bacterium, a virus can’t live on its own (it’s what’s called an obligate parasite). It must of necessity invade a cell and use its host’s energy before it can come to life. Once it has done so, a virus will turn the cell it’s living in into a production line, spewing out thousands of copies of itself. The virus does not do this out of spite, it’s not trying to cause disease, it’s simply doing what it’s doing. But viral replication nearly always weakens and destroys the cell it’s living in, and once the cells start to die off, the organ or organs affected will start to weaken too.


No one knows exactly when viruses first appeared, and to ask why is perhaps to ask the wrong question. It’s possible some were the result of imperfect bacterial cell division (although such imperfect offspring usually result in mutated bacteria, rather than viruses). The eminent virologist Dorothy Crawford has dubbed viruses ‘rogue pieces of genetic material’9 which have broken free and found a way to reproduce inside cells. In their natural hosts, viruses can often be benign, only causing disease when they infect a new host. Bats, for example, can carry many viruses that are completely benign to them, but when the viruses make the species jump to humans, they can cause some of the worst diseases currently known, such as Marburg virus disease. We could think of viruses as the microbial equivalent of the Asteroid Belt or Oort Cloud, objects that were too small – or too far away – to become part of larger bodies like planets when the Solar System was forming, and have remained ‘free agents’ (albeit bound by gravity) ever since. Viruses have always acted to keep life forms in check when any given life form threatens to become overabundant, whether it’s human, animal or blooms of algae in the sea.


Out of all the microbes currently known – there are around a million – only 1,415 are known to cause disease in humans.10 Many are helpful, such as the bacteria that help us digest food, and those that decompose matter and return it to the soil (including human corpses). Some viruses even produce things that we deem beneficial, or pleasing: the bands of colour in variegated tulips, for instance, are caused by a virus. Some bacteria are not naturally harmful to humans, but are only made so by a type of virus called a bacteriophage, or phage for short. The bacteria that cause cholera and diphtheria, for instance (Vibrio cholerae and Corynebacterium diphtheriae), would be harmless were it not for their resident phages ‘switching on’ the disease.


And then, around five hundred and fifty million years ago, the so-called Cambrian explosion happened: the first vertebrate life crawled out of the sea and onto dry land.


*


Mediaeval philosophers were fond of referring to the Book of Nature. If you could but read the Book of Nature, they argued, you would attain wisdom. In some senses, they were right: scientists researching the very early history of life on earth have the fossil record to consult. The fossil chapters from the Book of Nature tell us much about the earliest things to have lived on Earth, such as the Strelley Pool bacteria, or the weird and wonderful extinct life forms preserved in the Burgess Shale in the Canadian Rockies.


Human fossils are relative newcomers. Fossils of our ancestor homo erectus, from around 1.5 million years ago, show evidence of yaws.11 This is a tropical disease of the bones and skin that produces unsightly swellings and lesions, and leaves skeletal traces. (Yaws is also related to syphilis, although not transmitted by sexual contact. But more of that later.) Paleopathology can tell us what diseases leave traces in the bone: various forms of dental decay, osteoarthritis, rheumatoid arthritis, osteomyelitis, tuberculosis, leprosy, venereal syphilis, poliomyelitis, fungal bone infections, osteoporosis, rickets, scurvy, thyroid disease, diabetes and anaemia.12 Tumours can also leave traces, and bones of course will leave clear evidence of trauma (breakages) and disorders of growth and development. Some of these diseases are also found in animal remains. Arthritis, for instance, is found in the remains of cave bears.


Paleopathology has its limitations, however, as Charlotte Roberts and Keith Manchester note. Although a disease may appear to have been present in a body, it is not necessarily the cause of death. Bones can be fragile, and may not survive the process of excavation and examination, so the cause of death is often guesswork. A skeleton may not be representative of the community from which it came – the person could have been a relative newcomer, for instance – and total access to a complete cemetery is the exception, rather than the rule. Furthermore, if a person or community had not developed immunity to a disease due to surviving a previous occurrence, acute infective disease is ‘likely to have killed people very quickly in antiquity, especially if the individual had had no previous exposure or experience of the invading organism. Therefore, no evidence of abnormal bone change developed.’13


In other words, you die before your bones know what’s hit you. Roberts and Manchester point out that ‘Many diseases also only affect the soft tissues and therefore would not be visible on the skeleton. It is therefore quite possible that skeletons from the younger (non-adult) members of a cemetery population were victims of an acute, or soft-tissue, disease because frequently they do not have any signs of abnormal bone change. Additionally, their immune systems may not have been fully developed to defend against disease.’14 Despite these and other limitations, paleopathology can provide vital clues for trying to reconstruct what diseases our ancestors suffered from. ‘What can be indicated are the disease processes an individual may have been suffering from in life and whether the disease was active or not at the time of death.’15


Human bones aren’t the only thing to bear traces of disease. Coprolites, or fossilised faeces, also tell us something about prehistoric disease. From fossilised poo, a general state of health can be deduced. They can tell us whether the person had been infested with parasites such as worms, for instance. As Arno Karlen notes, paleoparasitologists, who study coprolites, prove that ‘one man’s mess is another’s treasure’.16


When groups of homo erectus moved from Africa to Italy, around half a million years ago, yaws made the trip with them.17 As to why early humans left Africa, there was probably no one reason. Hunter-gatherer communities could have been following game; they could just have easily been escaping other tropical diseases. Dorothy Crawford notes that sleeping sickness could have been a major problem for early peoples in Africa, as it’s endemic to the continent’s tsetse fly belt, and is always fatal if not treated.18 We know that the tsetse fly was active around a million years ago, as fossilised specimens attest. (The fly could also have been responsible for a sizeable extinction of prehistoric horses in North America.19) Starting with a headache, sleeping sickness progresses to attack the lymph nodes, produces a rash on the skin and makes the joints ache. When the trypanosome (the protozoan that causes the disease) enters the brain, lethargy, coma and death aren’t long in following.


Hunter-gatherer peoples would have been generally healthy, albeit with a fairly short life span of around 30 years. Many of the diseases that affected them would have been ‘wear and tear’ diseases like arthritis and rheumatism. (Although some of these conditions could have been hereditary, too.) Comprised of several large family groups – perhaps no more than fifty people – hunter-gatherers would have led a life dictated by the seasons and the movements of animals. They hunted, trapped, fished and stalked their prey. This search for food was constant. But there was a balancing act between hunter-gatherer and the environment. As Dorothy Crawford has pointed out, ‘On average, hunter-gatherers required around one square mile of foraging area per person, so the number of people in a band was critical: past a certain tipping point further increase would be self-defeating’.20 It’s thought that, if a group got too large, it would practise infanticide, or split into two.


But human populations grew, communities behaving unwittingly like bacteria in ceaselessly splitting into more and more groups, and following more and more big game for food. It did not end well, either for the hunter-gatherers, or the big game. Early humans are thought to have ‘exterminate[d] up to 90 per cent of the larger species’ between 50,000 years ago in Africa, 20,000 years ago in Europe and Asia and around 11,000 years ago in the Americas.21 This theory, known as the overkill theory, holds that mastodons, giant sloths and sabre-toothed tigers were all hunted to extinction in order to feed a growing human population. Following them into the cooking pot were gomphotheres, four species of mammoth, ground sloths, glyptodonts, giant armadillos, giant beavers, giant peccaries, the stag moose and the dwarf antelope, brush and woodland musk oxen, the American camel and the American lion, short-faced bears, the dire wolf and the dirk-toothed cat. Australia lost the diprotodon, the ‘one-ton wombat’, while New Zealand said goodbye to the moa, a flightless bird whose biggest specimen was larger than an ostrich.22


The diminishing number of animals to eat, and the threat of diseases like sleeping sickness, would have driven hunter-gatherers further afield. At this point, hunter-gatherers would have increased what is known as the human disease burden. There have been several shifts in this, and they have all caused irrevocable shifts in the pattern of disease.


The earliest human ancestors were apes, who lived largely in the trees. Some diseases would have been either endemic to life in that environment, or at least more common than they would have been on the ground. Certain birds, mammals and insects spend their entire lives in the canopy, and never come down to ground level. Other species, in contrast, require the shade and moisture of life on the ground. All creatures, regardless of what level of the forest they lived in, would have had their own viruses, parasites and diseases. As Arno Karlen notes, ‘Changing its niche by only a few meters can radically alter a species’ prey, predators and microbes.’23 Karlen also speculates that it could have been diseases acquired in the trees that may have first forced our ancestors to come down to ground level. Ancestral forms of viral diseases like polio and meningitis could have ‘left our arboreal ancestors too crippled to swing through the branches, and enough survivors squeaked out a marginal adaptation to the forest floor to launch a new species.’24


When our ancestors shifted their habitat down to the ground, they naturally also made themselves vulnerable to the new diseases that existed there, such as parasitic worms from animal droppings. And the flies that plagued those animals would have given the new ground-based human ancestors sleeping sickness. This was the first shift in disease burden, but over time, our ancestors – and their diseases – adapted to each other. Changes in diet could have led to a second shift: it is probable that our very early ancestors were herbivores, but life on the ground presented them with new opportunities in the shape of animals.


Eating meat, or an increase in the amount of meat in the diet, caused the second shift in the disease burden. Humans were now in more regular contact with animals in order to kill, butcher and eat them. This would have made them susceptible to animal diseases, which were able to make the species jump from animals to humans, known as zoonoses, or zoonotic diseases. This would be particularly true if the animal caught was itself sick; sick animals being slower and easier to catch than healthy ones. However, zoonoses don’t enter the human story in quantity at this time, as we’ll see.


Arno Karlen speculates that more meat in the diet would have had another lasting effect on human beings: by getting more protein more quickly, early humans would have had more time available for the development of culture. Neanderthals were known to bury their dead, for instance. One grave, from Shanidar cave in northern Iraq, dating from around 60,000 years ago, contains flowers buried alongside the dead man. There is no way the flowers could have got into the grave by accident, as they didn’t grow in that locality. Scientists were further astounded to find that the flowers in the grave – hollyhock and yarrow – have medicinal properties.25


So, with humans growing in number, they spread out geographically, as we’ve noted above, causing the third major shift in disease burden. Whether that was due to escaping illness in one area, or chasing animals they wanted to eat, is immaterial for a moment. This new shift in disease burden meant that, as with coming down from the trees, in moving to new lands, humans exposed themselves to new microbes, and new diseases.


This particular shift in disease burden is something most of us are familiar with. When I was growing up, it was a mysterious affliction known as ‘holiday tummy’. It happened on holiday, along with traffic jams and bad weather. When at one’s chosen destination, one scoured the menu for something sufficiently familiar to eat. Not finding it, one was then forced to sample the local cuisine, usually accompanied by varying degrees of protest or caution. Shortly afterwards, with the strange foreign concoctions safely off the plate and in the tummy, the toilet would need to be visited, usually to more protests, and this time with speed rather than caution. You have eaten new food in a new area, and have exposed yourself to new microbes, and are spending more time than usual in the bathroom. But this, in miniature, is a shift in your disease burden.


Eventually, around 12,000 years ago, humans began to settle, the so-called Neolithic or Agrarian revolution. The hunter-gatherer became a farmer. This caused another shift in disease burden, perhaps the most significant one in history. As soon as people gave up nomadism, they began to attract the attention of microbes in the soil, and also those of animals, which were increasingly being domesticated. It’s ironic that doing nothing more than staying put should mark one of the biggest changes in human experience, but that’s precisely what it did. As soon as sedentary communities began to appear, people exposed themselves to the billions of bacteria in the soil, and what their gardens and fields didn’t give them in the way of disease, their animals did.26


This is where zoonoses really began to make their mark. The list of diseases we’ve caught from our animals is a long one. Tuberculosis from cattle and birds; anthrax from grazing herbivorous mammals; leprosy from mice; rabies from dogs and bats; chicken pox is, unsurprisingly, from chickens; measles probably originated in canine distemper or rinderpest; while the common cold probably comes from horses. There are dozens more examples. The fossilised bones of a mother and child, dating from around 8,000 BC, found in the now-submerged town of Atlit-Yam, off the coast of modern Israel, show that both had suffered from tuberculosis.27 TB is also thought to have been active in Chile as early as 2,000 BC, which suggests it was brought over the Bering Land Bridge when the Americas were settled some 15,000–20,000 years ago.28


Certain roles within communities would have exposed their practitioners to disease: butchers and tanners, for example, would have been coming into contact with animal meat and hides on a regular basis, and would have therefore had a greater exposure to zoonoses. Tilling and ploughing the ground would have exposed the Neolithic farmer to millions of microbes in the soil that could easily enter the human body through cuts or cracks in the skin, or through eating with dirty hands. These were the first ‘occupational’-related diseases. Houses that lacked adequate ventilation would have led to respiratory and eye problems.29


But it was still a life of hard manual labour: bodies from one of the earliest known settled communities, As¸ıklı Höyük in modern-day Anatolian Turkey, occupied between 8,200–7,400 BC, show evidence of joint disease and trauma, and spinal deformities. These suggest rigorous lives of tilling, cutting timber, hauling, and the carrying of heavy loads. (Interestingly, people in As¸ıklı Höyük were buried beneath the floors of houses, rather than in a cemeteries.)


After farms, the next stage of the Neolithic revolution was the development of large villages or towns. Bones found at the Neolithic town of Çatalhöyük, close to As¸ıklı Höyük, thriving around 7,000 BC, indicate that its inhabitants probably suffered periodic outbreaks of malaria and some form of lung disease, in addition to arthritis, which was common in both young and old alike. Notes made from the 1997 season of excavations at Çatalhöyük suggest that ‘Epidemics of infectious disease are a possibility, wiping out whole families or returning year after year. Plague, malaria, enteric dysentery are possibilities. The habitual cleanliness of the house would have controlled infection.’30


Given the size of Çatalhöyük – at its largest, it had a population of 10,000 – contagious diseases would have certainly been known. Crowds are good for some pathogens in that they need a certain number of susceptibles in order to remain active. Measles, for instance, as David Quammen notes, ‘seems to have a critical community size of roughly 250,000 humans; in an isolated human population smaller than that (on an island, for instance), the virus disappears after everyone has been exposed.’31 The bigger somewhere like Çatalhöyük and communities close to it got, the more chances diseases had in gaining a foothold. Other diseases couldn’t possibly have existed at this time. As Alfred W Crosby notes, ‘Because it only persisted by passing from one human to another, smallpox could not have existed with its historical characteristics among the sparse populations of the Paleolithic Age.’32 When smallpox did finally appear in humans – possibly in late antiquity or the early Middle Ages – it probably came from dogs or cattle (and is related to cowpox, as Edward Jenner would find out many centuries later).


Sheer numbers of people would be aided and abetted by dirt, refuse and sewage. As soon as any of those things contaminated the drinking water and food, diseases would rip through a settlement. This had never been a problem for hunter-gatherers, who would be getting their water from streams or rivers, and probably doing what bears do in the woods, or digging cesspits. Either way, the possibility of contaminating their water and food was minimal.


One burial at Çatalhöyük begs more questions than answers. Like those at As¸ıklı Höyük, graves in Çatalhöyük were beneath the floors of the houses. One grave discovered in 1998, known as Space 115 (or Skeleton 3368, Burial 285, cut 3369, Space 115 Midden deposit, to give it a fuller description), however, was not under a house – it would have been out in the open when the body was interred, a space interpreted as a ‘courtyard midden’, making it ‘unique in the records so far’.33 The body is of a young adult male with seriously diseased bones, which suggests that the man had been an outcast because of his condition.


This midden burial at Çatalhöyük also indicates that disease is not just something that can affect the body and leave traces in the bones, but is also social. The disfigured, disabled or otherwise different were to be regarded as unclean, possessed by bad spirits or perhaps just unlucky, and ostracised (to judge from the uniqueness of the midden grave at Çatalhöyük). People struck low with a disease could have also been subject to early forms of surgery. Again, in the absence of written records, the bone record is our best guide here. Skulls from around the time of Çatalhöyük, perhaps a bit later (maybe 5000 BC), found in locations as diverse as France, Poland, South America and the Pacific, bear the distinctive signs of trepanation. This is the ancient art of drilling a hole in the skull, presumably to let bad spirits out.


As medical historian Roy Porter notes, ‘Illness is thus not just biological but social, and concepts of the body and its sicknesses draw upon powerful dichotomies: nature and culture, the sacred and the profane, the raw and the cooked. Body concepts incorporate beliefs about the body politic at large.’34 If someone within a community is designated sick, Porter argues, it is a reflection of that community’s principles of organisation. But the limits of where normal health ends and disease begins are fluid. This is perhaps reflected in modern semantic problems with the word ‘disease’, that we noted in the introduction. In addition, disease can carry a moral weight. The man seemingly outcast in death at Çatalhöyük could well have been an outcast in life, too. Some diseases have always been seen as punishment for wrongdoing and sin – leprosy being the prime example, associated in the Middle Ages with lust and improper desire. But as Porter points out, disease could also have a beneficial side: ‘“Sick roles” may range from utter stigmatisation (common with leprosy, because it is so disfiguring) to the notion that the sick person is special or semi-sacred (the holy fool or the divine epileptic). An ailment can be a rite de passage, a childhood illness can be an essential preliminary to entry into adulthood.’35


We could almost view the diseases brought about by the Neolithic revolution – the development of agriculture, towns and, in the course of time, cities – as being humanity’s own rite of passage, from the ‘childhood’ of the nomadic hunter-gatherers to the ‘adulthood’ of settled, ‘civilised’ life. And we’ve gained most of our diseases in the process, leaving Dilmun and Yima’s garden far behind.36









2


Antiquity


The Bible is seething with plagues. In the book of Exodus (Chapters 8 to 12), the Old Testament’s infamously wrathful God inflicts ten plagues on Egypt, as a punishment for keeping the Israelites captive. Acting with divine sanction, Moses and Aaron use their staffs, raise their hands and scoop out soot from furnaces to call down afflictions on the land (and, in doing so, become archetypal wizards to rival Pharaoh’s own, ancestors to Gandalf and Merlin). The waters in the rivers are turned to blood, killing all the fish; the Nile then teemed with frogs. Lice and flies followed, harming livestock. The Egyptians’ animals further suffered in an epidemic, and then – along with their human keepers – developed boils. A storm of hail and fire swept the land, followed by locusts and darkness. Finally, with land and livestock decimated, the firstborn children died.


Such widescreen, epic disasters have turned ‘Old Testament’ from a noun into an adjective (in the sense of ‘Old Testament wrath’, and the like). But how many of the ten plagues of Egypt were actual diseases? And could they have actually happened? Was it the hand of the Almighty, or could they have been natural phenomena such as drought. Or a metaphor for a bad harvest, shorthand for hardship? New research suggests that the plagues could have actually happened, but were a series of natural disasters inaugurated by climate change, centred on the ancient city of Pi-Ramesses in the Nile Delta.37 The reign of pharaoh Ramses II (1279–1213 BC) coincided with a warm, wet period, after which temperatures dropped. This, so the theory goes, caused the Nile to dry up, but not before the warmer temperatures had led the normally fast-flowing Nile to become a semi-stagnant artery of mud. These charming conditions would have been perfect for the formation of a form of freshwater algae known as Burgundy Blood algae (Oscillatoria rubescens), which is known to have existed 3,000 years ago and is still with us today. As the algae dies, it stains the water red, hence the water of the Nile becomes 'changed into blood'. (An alternative theory suggests the red colouring could have been caused by chromatiaceae bacteria, brought on by a drought.38)


The algae would also have started a domino effect that produced the second, third and fourth plagues – frogs, lice and flies. The algae would have accelerated the life cycle of frogs, and caused them to leave the river in search of a new habitat. Without frogs, mosquitoes and lice would have flourished in the absence of their main predator, causing insect-borne diseases to flourish; in Old Testament parlance, these were the fifth and sixth plagues – diseased livestock and boils. A volcanic eruption as far away as Crete could have caused a second domino effect, leading to the seventh, eighth and ninth plagues that brought hail, locusts and darkness to Egypt. Volcanic ash could have mingled with thunderstorms to produce hail; it could also have led to higher humidity, leading to a surge in the locust population; and it could also have caused darkness, the clouds of ash creating an eclipse-like gloom.


All of which brings us to the final plague, the deaths of the first-born. One theory suggests that this could have been caused by grain supplies becoming infected by a fungus. Emerging from a period of darkness and disaster, infants would have been the first to be fed, and therefore the first to die.


While this explanation of the ten plagues remains conjecture – indeed, the whole field of Bible-as-history is controversial – such chain reactions are not unknown and, as we will see in Chapter 5, were to cause catastrophe in nineteenth century East Africa.


*


The ten plagues of Egypt are not the only afflictions in the Old Testament: there are over a hundred mentions of disease. The books of Numbers (21:6,8) and Deuteronomy (8:15) both mention a ‘fiery serpent’, which, it has been suggested,39 could be a reference to the guinea worm, which causes dracunculiasis, a parasitic infection caused by drinking infected water. Mummies from this period (c. 1450–1500 BC) also show evidence of worm infestation. Worms are also mentioned in the Rig Veda, which was probably composed around the same time, offering magical remedies against infestation in both children and cattle.40


Elsewhere in Numbers (11:32–35), a plague broke out among the Israelites. Wearying of manna from heaven, they began desiring the varieties of meat they had eaten while enslaved in Egypt. They ate migrating quail, which had been forced to make an emergency landing due to a storm. The Israelites suffer from a ‘very great plague’ as a result of eating the bird meat. Although Numbers doesn’t provide any more information – other than to inform us that the Almighty was not very pleased with the gluttonous Israelites, who suffered many casualties as a result of their impromptu feasting – we could hazard a guess that, if there is any historical basis to the story at all, the Israelites could have contracted avian influenza from the birds. The word ‘plague’ in the Bible therefore doesn’t usually mean plague in the medical sense of bubonic plague. It is a somewhat nebulous term, usually signifying an epidemic, not infrequently mildly catastrophic.


The Bible’s relationship to historical fact is equally vague. It is more helpful for our purposes to think of it as containing some truth where diseases and epidemics are concerned, in that the descriptions given by the Biblical writers sometimes – as in the cases discussed – allow us to conjecture what diseases may have been active in that era. The writers themselves certainly saw disease as a divine punishment for the wrongdoings of humanity. This was the mindset of the culture that produced the Bible – and, indeed, of most societies up until the nineteenth and twentieth centuries, when the scientific causes of disease came to be understood. In seeing disease as punishment from the Almighty, the Judeo-Christian tradition is not unique: almost all mythic and religious texts see disease as an affliction sent down from on high for moral transgressions and all manner of wickedness.


However, some religious strictures (such as those from the Book of Leviticus) may have had a more practical origin. As the historian of disease William McNeill noted, the Jewish and Muslim prohibition of pork:


appears inexplicable until one realizes that hogs were scavengers in Near Eastern villages, quite capable of eating human faeces and other ‘unclean’ material. If eaten without the most thorough cooking, their flesh was easily capable of transferring a number of parasites to human beings… the ancient prohibition of pork presumably rested rather on an intuitive horror of the hogs’ behaviour.41


However, in the main, disease was punishment. In Genesis, Eve eats of the fruit of the Tree of Knowledge of Good and Evil: the consequences of this action include pain in childbirth; a multiplication of sorrows; enmity between men and women, between parents and children; patriarchy; and toiling all the days of one’s life until humans return to the dust from which they were made (Genesis 3: 15–19). Life spans also shortened, from the ‘old as Methuselah’ variety – Methuselah himself is said to have lived to the age of 969, Adam to 930 (Genesis 5:27, 5:5) – down to the less mythic ‘threescore and ten’ (Psalm 90:10).


Expulsion from the Garden saw human beings forced to live short lives of toil and tumult. God tells Adam that a life of toil will bring few rewards:


…cursed is the ground for thy sake; in sorrow shalt thou eat of it all the days of thy life; Thorns also and thistles shall it bring forth to thee; and thou shalt eat the herb of the field (Genesis 3: 17–18).


God seems to be compelling man to a life of farming, and the Neolithic agricultural revolution, as we’ve seen, brought forth one of the biggest multiplications of sorrows in human history: the shift to a settled agrarian existence formed another major shift in the human disease burden.


The familial enmity suggested by Genesis took immediate shape in the story of Cain and Abel. The two brothers could be seen as representing the clash between the hunter-gatherer and the settled farmer. After an unspecified argument – possibly over a woman – or because of jealousy when God accepted Abel’s offering, but rejected Cain’s, Cain kills Abel.42 God then cursed Cain (Genesis 4:11), afflicting him with the mysterious ‘mark of Cain’ (Genesis 4:15) and made his farmland barren (Genesis 4:12). Cain became a wanderer, like his murdered brother.


This could explain why Cain then goes on to found the first city, named after his son, Enoch (Genesis 4:17). Cities represent another major change in the human disease burden (as mentioned in Chapter 1). Like farms before them, cities proved to be fertile breeding grounds for disease. Lurking in contaminated drinking water, thriving due to bad or non-existent hygiene, exacerbated by overcrowding, carried from person to person and neighbourhood to neighbourhood by dogs, livestock and insects, diseases flourished in cities. Given the link between the development of urban living and disease, it might be appropriate to suggest that the mark of Cain could be nothing other than disease.


*


Greek myth accounts for the appearance of disease among people with the story of Pandora’s Jar which, since a textual corruption in the sixteenth century, has been known as Pandora’s Box. Hesiod recounts the story in Works and Days. Charged by Zeus with the task of creating humanity, the Titan Prometheus became moved by the lot of (a presumably all-male) humanity, and did all he could to help them. He tricked the gods out of food, donating the fare from a sacrificial feast to humans. Then he really got Zeus’s back up: he stole fire. Angered by Prometheus’s audacious theft, Zeus ordered the blacksmith Hephaestus to create the first human woman as a means of punishing humanity. Hephaestus set to work, sculpting a figure out of water and earth. Pandora – her name means all-giving, in that all the gods on Olympus gave her a gift – was the result. She was endowed with various divine attributes: Aphrodite gave her beauty, Hermes speech and cunning; Athena clothed her, while the Horae decked her hair with spring flowers. Pandora came to earth as a bride for Epimetheus, Prometheus’s brother, and brought with her a wedding present from Zeus: a jar. But upon arriving in Epimetheus’s house, Pandora’s curiosity got the better of her, and she decided to open the jar, releasing a cloud of spirits that ‘scattered pains and evils among men’. As with Eve eating the fruit, this was the moment when humanity became plagued with every known affliction: ‘thousands of troubles wander[ed] the earth./The earth was full of evils, and the sea./Diseases c[a]me to visit men by day and, uninvited, c[a]me again at night.’43 The golden age was over.


From Myth to Medicine: Disease in the Ancient Near East


The Bible is not particularly old: most of the Old Testament was written down between the sixth to first centuries BC; more recent than Hesiod, who wrote in the eighth century BC. The oldest records concerning disease are therefore not Biblical or Classical at all, but are to be found among Egyptian stele and tomb paintings and papyri; Akkadian tablets; and Chinese and Indian medical tracts. According to the historian Manetho of Sebennytos (fl. third century BC), Egypt suffered the earliest recorded epidemic, which was said to have occurred in 3180 BC. Writing in his Aigyptiaka (A History of Egypt), Manetho notes that the reign of the pharaoh Mempses in the First Dynasty was blighted by a terrible epidemic. Unfortunately, he declines to elaborate on what precisely it was, merely recording that ‘In his reign many portents and a great pestilence occurred.’


As in the Bible, ancient Greece and the story of Dilmun, other early cultures such as those of the Babylonians, Hittites and Egyptians, were not without their stories of disease as divine displeasure, or at the very least the work of demons. A gloss in the ancient Egyptian text known as the Edwin Smith Papyrus attributes disease to ‘something entering from outside’ which is ‘the breath of an outside god or death'.44 Another demon was said to enter the body through the eye, while the Ebers Papyrus refers to the stomach being susceptible to attacks from the nesiet demon; elsewhere, deafness is ascribed to inhaling air from the ‘beheading demon’.45 Despite this, it is with writings from ancient Egypt and Mesopotamia that we move from the realms of myth into history for the first time.


An Akkadian tablet from 1770 BC shows that King Zimri-Lim ordered a secretary to write a note for his queen, Shiptu, warning her about a servant woman named Nanna, who was suffering from lesions. The King instructed Shiptu to avoid drinking from shared cups, and not to use a bed or a chair if poor old Nanna had been using it before her. Zimri’s note to his queen is possibly the earliest surviving precaution for avoiding contagious disease.


The Babylonians give us the first description of what is probably rabies, as recorded in the Eshnunna Code, a legal document written around 2300 BC. The text describes how the bite of a dog could be fatal, and recommends a fine for the animal’s owner.46


If a dog is mad and the authorities have brought the fact to the knowledge of its owner; if he does not keep it in, it bites a man and causes his death, then the owner shall pay two-thirds of a mina (40 shekels) of silver. If it bites a slave and causes his death he shall pay 15 shekels of silver.47


However, being of a legal nature, the Eshnunna tablets don’t go into detail about precisely how a dog bite can be fatal, so we must be cautious with saying that this is definitely rabies. The name of the disease is not mentioned, being of a later coining – rather aptly coming from the Latin, ‘to rave’, while the name of the virus (‘lyssavirus’) comes from the Greek lyssa, meaning ‘to do violence’. As with the Biblical plagues, the Eshnunna Code is another example of how imprecise ancient texts can be when it comes to identifying disease. If a text was to describe some of the symptoms of rabies without mentioning the bite of a dog, then we would be on less certain ground; the disease could be epilepsy or tetanus, for example, which produce similar symptoms. But the presence of a dog (sometimes a bat, fox or jackal), and a bite, followed by madness and death, are strongly suggestive of rabies. (Rabies, or something very much like it, was also known in China, where it is mentioned in a text from the sixth century BC, and it is also described in a first century Indian source.)


Possibly the earliest known mention of epilepsy comes from an Akkadian tablet from c. 2000 BC. This text described the symptoms, in which the condition of antasubbû as ‘a person whose neck turns left, whose hands and feet are tense, and eyes wide open, froth flowing from the mouth and consciousness being lost’.48 There was a widespread fear that epilepsy might be caused by the ‘Star of Marduk’ (Jupiter) or demonic possession. Indeed, the name antasubbû means ‘touched by the hand of a god’.


Disease in Ancient Egypt


The role of demons as disease-causing agencies is attested to by some of the very earliest medical texts that have come down to us – the Egyptian medical papyri. Unlike the Eshnunna Code, Egyptian papyri such as the Ebers Papyrus are actual medical texts, devoting much space to disease, medicine and remedies. Although demonology was present in the Egyptians’ medical thinking, it by no means dominates. The papyri are ‘by far the most important sources of our knowledge’49 when it comes to trying to establish what diseases the ancient Egyptians suffered from.


One of the most important papyri – and the longest – was bought by a somewhat shady character called Edwin Smith, an American adventurer and antiquities dealer. On Smith, as the scholar of ancient Egypt John F Nunn comments, ‘there are rather diverse views’. He was reputed to ‘advise on, and even practise, the forgery of antiquities’.50 Smith acquired the papyrus at Luxor in 1862, and it has since become known as the Ebers Papyrus, named after the man to whom Smith later sold it. Nothing is known for certain of its provenance, other than that Smith didn’t forge it. The papyrus was said to have been found between the legs of a mummy in the Assassif area of the Theban necropolis, but when its importance was realised, the finders were dead – foul play does not seem to have been involved – and the actual location of the tomb was never established. One passage implies that the papyrus dates from around 3000 BC, stating that it was presented to the King of the First Dynasty, the pharaoh Den (whose reign began c. 2970 BC). However, such an early dating needs to be taken with a pinch of salt. Assigning a much earlier date to a papyrus – thereby hoping to invest it with the supposed authority that age brings – was common practice. In fact, a passage on the verso dates the papyrus to 1534 BC (in the ninth year of the reign of Amenhotep I).


The Ebers Papyrus is laid out in a somewhat haphazard fashion. Some parts of Ebers seem to assume that ‘the diagnosis has already been made and simply lists the recommended treatments.’51 Other parts are possibly in the wrong order or seem muddled. It starts with three spells designed to be used prior to, or in conjunction with, taking a remedy that the doctor has prescribed.52 Following this is a section which concentrates mainly on diseases of the belly, worms in particular. From the belly, the papyrus moves down to diseases of the anus. There are various prescriptions ‘to relieve a pathological condition of the body’, although what this is is impossible to say. Several other diseases are also difficult to identify. Specific terms such as ‘wekhedu of aaa’ remain obscure.


Although ‘wekhedu of aaa’ and other terms remain a matter for scholars to puzzle over, we can make a few educated guesses as to what caused the Egyptian gastrointestinal diseases. Parasites like worms (also known as helminths) have been a health hazard in Egypt for millennia, and can infest the human body after infected water is drunk or under-cooked meat consumed, eating food with unwashed hands, or skin contact with larvae in contaminated soil. Worms such as S. mansoni and S. haematobium are likely to have caused schistosomiasis (bilharziasis), ‘still a major cause of chronic ill health in Egypt’.53 Infection is most likely to have been caused in ancient Egyptians by immersion in river water. The worms lay their eggs in the bladder and the rectum. The eggs are eventually ulcerated through the bladder, and passed in the urine. The main symptom is haematuria (blood in the urine). Centuries later, this disease was still very much in evidence: ‘Napoleon’s troops reported that Egypt was the land of menstruating men’.54 Other symptoms can include anaemia, lassitude, loss of appetite, and lessened resistance to other diseases. There may also be interference with liver function, and a possible link to bladder cancer. ‘Schistosomiasis of the rectum can be painful and may explain the high percentage of ancient Egyptian remedies for “cooling and refreshing” the anus’.55 It’s also speculated that penile sheaths shown in some murals were worn to prevent infection. It was thought the worm swam up the urethra.


Given the prevalence of such afflictions, Herodotus commented ‘that the Egyptians were obsessed with their bowels’. 56 It comes as no surprise to learn that part of the Ebers Papyrus constitutes the ‘Book of the Stomach’, which concerns itself with various obstructions of the stomach. Various diagnoses have been proposed for the diseases described in this section of the papyrus: obstruction of the lower end of the oesophagus, pyloric stenosis, carcinoma of the stomach, peptic ulceration, even faecal impaction. Even food poisoning is suggested by Ebers paragraph 207, which gives the earliest record of directions for a physician to examine a patient’s stools.


After this are remedies ‘to cause the heart to receive bread’,57 and remedies for coughs and the gehew-disease. Both ‘bread’ and gehew remain unclear. The heart receiving bread could be a reference to a healthy circulation, while gehew disease could be in the domain of what modern doctors call ear, nose and throat complaints.


The papyrus continues, discussing treatment of eye diseases, and is ‘our main source of information on treatment of eye disease in ancient Egypt’.58 This may be the ‘book of eyes’ referred to by Clement of Alexandria (150–215 AD), who believed that the ancient Egyptians had 42 books of knowledge, six of which were medical. (The other five covered anatomy, diseases, remedies, doctors' instruments and women’s diseases.)


Treatment of bites ‘both by man and crocodile’ is followed by diseases of the head, and what to do with burns, beatings and flesh wounds. But the papyrus returns once more into obscurity with a section dealing with general suffering in relation to ‘secretions’ (setja), and another section dealing with strengthening the metu.


Metu is central to ancient Egyptian concepts of life and health. However, we’re not sure exactly what metu means. It seems to mean different things in different contexts: in some, metu seems to mean muscles, in others, the male member or impotence. In another case, ‘swelling of the metu’ sounds as though it could be a post-traumatic aneurysm. Heart disease is also attributed to the metu, as are liver diseases and our old friends, diseases of the anus. The Ebers and Berlin papyri (Ebers 856h and Berlin 163h) state that ‘all [metu] come to his heart… and unite at his anus.’59 This sounds like the Indian concept of the chakras, or the Chinese meridians, but remains guesswork.


Ebers continues to treat diseases of the tongue; dermatology; teeth; ear, nose and throat; gynaecology.60 Before we are much the wiser on any of these, ‘the content then changes abruptly to a section on household pests.’61 The metu is then discussed again, followed by ‘what little is said about the cardiovascular system’. The final part ‘is of a more surgical nature’ similar to the Edwin Smith Papyrus.62 (This papyrus, also discovered by Edwin Smith – hence the rather imaginative name – dates from around 1550 BC, and is concerned for much of its length with describing medical procedures, rather than disease.)


Cancer seems to have been relatively rare in ancient Egypt. As John Nunn speculates, this is probably linked with shorter life expectancy, genetic factors and environmental factors.63 However, ‘untreated cancer often produces large tumours before death, and it is therefore surprising that cancers are very rare, as in many ancient populations, in both mummies and skeletal remains.’64 The Ebers Papyrus contains a reference to ‘eating of the uterus’, which may refer to a tumour, although there is little scholarly consensus. Nunn does note however that ‘one could hardly deny that “eating” is a very graphic description of advanced malignancy.’65


The skin diseases mentioned in Ebers could be leprosy. However, as might be expected, the terminology prevents us from making a definite identification. Ebers recommends, ‘If you examine a large tumor of Khonsu in any part of a man and it is terrible and it has made many swellings.’ The physician knew he was powerless to treat it. As the papyrus continues, ‘you shall say concerning it: It is a swelling of Khonsu. You should not do anything against it.’66


As the great historian of medicine, Roy Porter, noted, leprosy ‘has a puzzling history. From as early as 2400 BC Egyptian sources contain references to a skin condition interpreted as leprosy, and 900 years later, the Ebers Papyrus mentions a leprous disease seemingly confirmed by Egyptian skeleton evidence.’67 The Bible appears to mention leprosy as well. Leviticus 13:2 reads, ‘When a man shall have in the skin of his flesh a rising, a scab, or bright spot, and it be in the skin of his flesh like the plague of leprosy; then he shall be brought unto Aaron the priest, or unto one of his sons the priests.’ In such a situation, the priest would have no option but to cast the person out of the camp, as leprosy was long believed to be highly contagious. (In fact, it isn’t, and is actually quite hard to contract. What seems to have inspired terror is the fact that leprosy can disfigure, especially the face.) Leviticus’s talk of leprosy – ‘living without the camp’ – was probably not leprosy in the modern medical sense (Hansen’s Disease) but could have been another dermatological complaint such as psoriasis. Nevertheless, the terror the disease inspired was real. Some Egyptian texts refer to the disease as ‘the death before death’, and lepers were cast out, being exiled to a place called the City of Mud.68


Evidence from Mummies


Skeletal evidence, as Roy Porter mentioned, is one of the other main sources for our knowledge of Egyptian disease, although mummies can be just as enigmatic as papyri when it comes to making firm assertions about disease.


The mummy of the pharaoh Ramses V (d. 1145 BC) shows signs of what may be smallpox. Although the surviving medical papyri don’t mention anything that sounds like smallpox, Ramses’ mummy shows the disease’s telltale lesions on its pockmarked face and shoulders. If he did die of smallpox, he would be one of the earliest known victims of the disease. Evidence from other skeletons suggests tuberculosis of the spine, and more obvious deformities such as dwarfism, club foot and hydrocephalus. Guinea worm infestation has also been detected in one mummy, which was known to have caused dracunculiasis. Bones also show evidence of stunted growth, osteoporosis; dietary toxins include lead.69


Other diseases have been conjectured, despite a lack of firm evidence from papyri, mummies, potsherds, funerary stelae or other sources. Malnutrition almost certainly afflicted the ancient Egyptians in years of famine. Polio appears to be depicted on some stelae – figures are depicted walking with sticks – and malaria would have certainly been a problem.


There is no firm evidence of plague or tetanus, although both would eventually appear in Egypt.


Disease in Ancient Greece


A thousand years separates the Ebers Papyrus from the next important group of medical writings from western antiquity. In The History of the Peloponnesian War, the Greek historian Thucydides gives a graphic account of the epidemic that struck Athens, his home city, in 430 BC:


The plague first began to show itself among the Athenians. It was said that it had broken out in many places previously in the vicinity of Lemnos and elsewhere; but a pestilence of such extent and mortality was nowhere remembered. Neither were the physicians at first of any use, ignorant as they were of the proper way to treat it, but they died themselves in great numbers, as they visited the sick most often; nor did any human art succeed any better. Supplications in the temples, divinations, and so forth were found equally futile, till the overwhelming nature of the disaster at last put a stop to them altogether.


He describes the symptoms, which included a terrible fever, livid patches on the skin, sore throat, a cough, vomiting, sneezing, fetid breath, convulsions, memory loss, exhaustion and severe diarrhoea. People were afraid to visit the sick, and the dead were buried without proper funeral rites. The death toll was so high – Athens lost a third of its population – that an air of lawlessness began to prevail, with widespread debauchery and crime:


Fear of the gods or the law of man did not restrain them. As for the first, they judged it to be just the same whether they worshipped them or not, as they saw all alike perishing; and for the last, no one expected to live to be brought to trial for his offences, but each felt that a far severer sentence had been already passed upon them all and hung over their heads, and before this fell it was only reasonable to enjoy life a little.


But what was the Plague of Athens? Thucydides records that there was talk the Spartans – with whom the Athenians were then at war – had poisoned the drinking water, but reserves final judgement. He does observe, however, that surviving the plague made one immune to it for life. Thucydides writes from personal experience: as a general in the war, he contracted the plague himself, but did not make the same mistake certain others did, of thinking they were then immune to all forms of sickness; no doubt they may well have succumbed to other ailments, rendering any celebration short-lived.


Various pathogens have been proposed as the cause of the Plague of Athens, including bubonic plague, influenza, typhoid fever, measles, epidemic typhus, and smallpox, all of which display some of the symptoms described in The History of the Peloponnesian War. However, the jury is still out. Paleopathology has so far provided no conclusive answers and scholars are still arguing over the correct interpretation of Thucydides’ text. What we do know is that by the time Thucydides was writing, maybe ten to twenty years later, Athens had not only lost the war against the Spartans, but had been forever crippled as a major power. The golden age of Athenian democracy and culture was over, hastened to its grave by the plague – whatever it was.


The Cult of Asclepius


In the wake of the Plague of Athens and the crippling of the city-state’s power came the rise of the cult of Asclepius the healer. Its origins are obscure, but it could have been in existence while Thucydides was still writing his history of the war (while the war was still being fought). With the cult of Asclepius, magic maintained its prominence in Greek thinking about disease. The irony was perhaps not lost on Thucydides, who is often regarded as one of the founders of history as a discipline. He downplayed the role of the gods in human affairs, and as such, his work can be seen as a blueprint for later writings about diseases and medicine. But that would have given beleaguered Athenians little succour after losing so many of their kinsfolk to the plague and the lengthy war against Sparta.


Asclepius was the son of Apollo and a mortal woman, reflecting the esteem in which doctors and medical practitioners were held in ancient Greece. Educated by the centaur Chiron, Asclepius used his learning to help humans with his medicinal know-how (plant remedies). So successful was Asclepius at this – indeed, he was said to be able to bring people back from the dead – that Hades, the god of death, complained to Zeus that the underworld was being deprived of its denizens. Zeus agreed that Asclepius had overstepped the mark, and promptly struck him dead with a thunderbolt. (Another version of the story has it that Asclepius was killed because he accepted gold for his services as a resurrectionist.)


Subsequently elevated to the rank of god himself, Asclepius was worshipped as the tutelary deity of medicine, usually depicted as holding a staff around which a snake had coiled itself. This symbol – the caduceus – became synonymous with the healing arts. Asclepius was often shown with his daughters Hygeia (health) and Panacea (cure-all). His sons were known as the Asclepiads, supposedly the first physicians; this title was later bestowed upon all doctors, although it’s not certain whether it was a slang term, or one to designate membership of some kind of medical guild.


The Asclepius cult spread during the fourth century BC, and by 200 BC, all towns of significant size in Greece had an Asclepion, or temple to Asclepius. Cos had perhaps the best-known Asclepion, although there were other notable examples at Epidaurus and Pergamon, birthplace of the Roman doctor Galen (for more of whom, see below). Rituals at Asclepia involved incubation, or temple sleep. The patient would sleep before an image of Asclepius, and hope that they would either be made well during the night by the god himself, or be given the cure in a dream (which sometimes required a priest to decipher it the following morning). People came to Asclepia seeking cures from blindness, paralysis, edema, tapeworms, abdominal abscesses, lice, headaches, wounds sustained in battle, infertility, gout, even baldness. If the patient was cured, the event would be commemorated on a plaque placed in the temple precinct: ‘Hermodikes of Lampsakos was paralysed in body. In his sleep he was healed by the god.’ But how did the gods heal? The experience of Alketas of Halika reveals something of their mysterious ways: ‘This blind man saw a vision. He thought that the god came up to him and opened his eyes with his fingers. The first things he saw were the trees of the Temple. At daybreak he left the Temple restored to health.’70


The Hippocratic Revolution


However, not all Asclepiads subscribed to the notion that disease had a divine cause. One doctor in particular caused a revolution that affected all subsequent medical practice: Hippocrates of Cos (c. 460 BC – c. 371 BC). Although Cos had a major Asclepion, Hippocrates, as Roy Porter put it, ‘plucked disease from the heavens and brought it down to earth.’71 Hippocrates was able to do this because of the relative openness of classical Greek culture, ‘a quality characteristic of Greek intellectual activity at large, which it owed to political diversity and cultural pluralism.’72 Unlike ancient Babylon, whose doctors were bound by the Hammurabic code, there was no regulation – to use modern parlance – of the medical profession. Theoretically, anyone could set up shop as a healer, shaman, doctor, exorcist or diviner – all of whose skills were known to have been sought out in ancient Greece to cure sickness.


Little is known for sure of Hippocrates – he exists in the same realm of mythologised history as Homer, Hesiod and Pythagoras. Indeed, a genealogy was drawn up linking Hippocrates to Asclepius, and the famous Hippocratic Oath sworn by doctors begins ‘I swear by Apollo the physician, by Asclepius, by health (Hygeia) and all the powers of healing (Panacea), and call to witness all the gods and goddesses...’ But Hippocrates needed no dubious links to deities, whether by genealogy or oath, both of which were probably not written down until after his death. He stressed observation and reason over supernatural explanations, and the school he founded was to exert an immense influence. Known as the Hippocratic or Coan School, the collected writings of Hippocrates and his followers were brought together sometime during the third century BC. (Hippocrates was mysteriously able to continue writing books long after his death.)


Although varied in style and substance due to the plethora of authors, the Hippocratic Corpus gives us a much clearer picture of what diseases the ancient Greeks suffered from. Interpretation of the Corpus involves the usual problem with ancient texts, in that definitions are sometimes imprecise, but modern doctors can assert with some confidence that Hippocrates and his followers knew of, amongst others, cholera, pneumonia (described as ‘a disease of the ancients’), meningitis, tonsillitis, epilepsy, septicaemia, various gastrointestinal disorders, tuberculosis, brucellosis, tetanus, malaria, and possibly influenza and polio.


The writings on malaria are particularly interesting. Hippocrates was the first to describe the disease’s ability to produce fever on alternate days (tertian malaria), or every third day (quartan malaria); its effect on the spleen; its seasonal distribution; and its link to stagnant water. Hippocrates and his school were also aware of the seasonal and environmental risks of infection, as in the case of malaria; the human immune system’s tendency to produce fever and swelling as a reaction to infection; and the need to cook meat and fish properly to avoid diarrhoea and food poisoning. Above all, the Hippocratic Corpus attempted to treat every known disease in a systematic and reasoned manner.73


Central to Hippocratic thinking was the theory of the four humours, based on the theory of the four elements. Formulated in the fifth century BC by the philosopher Empedocles (c. 490–430 BC), the theory held that all things were formed from earth, air, fire and water, and each of these elements had a defining characteristic: wet, dry, hot and cold respectively. From this, Hippocrates developed the idea that the body contained four humours, each comprising a pair of Empedoclean traits: black bile (cold and dry); yellow bile (hot and dry); blood (hot and wet); and phlegm (cold and wet).


As the body was understood to be the microcosm of the great world, so environmental factors also had to be considered. In the tract On Airs, Waters and Places, Hippocrates stresses the importance of seasonal influences such as the strength, direction and temperature of winds. What kinds of waters flow? Are they marshy and soft, hard and rocky, or salty and unsuitable for human consumption? And what about the position of the locality itself: is the land high or low, secluded or exposed? What are people’s habits like there? Do they eat and drink to excess? Are they idle or industrious?


Health was understood to be a balance of the four humours; this was the natural state of life. Illness only resulted when the humours were out of balance, usually due to a deficiency in one humour, an excess in another, or some unfavourable influence arising from the airs, waters and places. Despite the stress Hippocrates laid on observation and experience, the humoural theory dominated western medical thinking until the Renaissance.


Disease in Ancient China


Records from China about disease are amongst the oldest in the world: the last 3,000 or so years are covered in various forms – historical chronicles, oracle-bones and grave goods. However, like their ancient western counterparts, the Chinese records suffer from the same problems of interpretation, in that the terminology of traditional Chinese medicine is ‘based on a system hardly translatable into modern Western terms.’74 Not only that, but early Chinese script itself poses another problem. As Angela Ki Che Leung notes in the Cambridge World History of Human Disease, Chinese writing didn’t reach its modern form until around the third century BC, so these early texts on oracle bones and the like are written in pictograms, and an imprecision in the terminology is inevitably present: ‘For example, chi, which subsequently invariably meant “epidemic disease in general,” shows a man alone or lying on a bed with the arrow of the disease shooting into him.’75 (Disease as an arrow also recurs in Anglo-Saxon ideas about disease – see the next chapter – while the ancient Egyptians also conceptualised disease as being ‘something from outside’, as we saw earlier in this chapter.)


Furthermore, not only have the concepts of disease changed, but so have the diseases themselves, ‘so much so that it is impossible to determine whether an ancient classical term meant the same thing when used in premodern texts, or to find the exact modern counterpart of a disease discussed in old texts.’76 The term ‘fever’, for instance, was as vague as it was in western records, where it could stand for any number of conditions.


William McNeill listed 99 epidemics in China between 243 BC and the time of the Black Death in the fourteenth century, based on two earlier compilations, one from the Sung Dynasty (960–1279) and the other put together in the eighteenth century.77 These are, as we might expect of old sources, rather vague. In 243 BC, for instance, there was ‘epidemic throughout the empire’, while in 48 BC there was ‘Epidemic, flood and famine east of the pass’, which O’Neill tentatively identifies as Honan, Shansi and Shantung provinces. Even this scant information is better than that for the late second and early third centuries AD, where a number of epidemics are recorded, but their location and mortality rates seem to have escaped the original compilers completely.


The oldest Chinese records are oracle bones, dating from the Shang Dynasty (c. 1600–1046 BC). Written on scapulae and pieces of tortoise shell, they were used for divination. From the oracle bones, we can deduce that the ancient Chinese suffered from diseases of the eyes and ears; had dental problems and speech defects; abdominal diseases; dysuria; beriberi (or something like it); obstetric and paediatric problems; and, in addition, various lethal seasonal epidemics. Scholars are also fairly certain schistosomiasis was known.


Seals from excavated tombs provide another useful source of information about the diseases of the late Chou Dynasty (c. 1046–256 BC) and Warring States period (c. 475–221 BC). These seals reveal how disease had come to be seen as a field with many different aspects, rather than simply a general notion of ill health. The seal of the physician Wang indicates that he specialised in speech impediments; physician Chang’s seal reveals that his speciality was the cure of external lesions; physician Kao treated ulcers; physician Kuo dealt with beriberi and other similar conditions; physician Thu specialised in removing nasal polyps; and physician Chao seems to have been a kind of early psychologist.


Medical texts become an increasingly valuable source of data in the late Chou Dynasty, the so-called Spring and Autumn period (c. 771–c. 476 BC). The Yueh Ling (Monthly Ordinances) discusses seasonal diseases. An unseasonally warm or cold spring, autumnal summer or mild winter would spell epidemics. Epidemics in the spring could have been scabies; in summer, bronchitis and pneumonia; in autumn, ‘fever’ might have meant malaria, and in winter, typhus and tetanus could have developed. Texts written or compiled after the Yueh Ling began to differentiate clearly between tertian and quartan malaria. Tuberculosis was also recorded for the first time, as was leprosy.


The Chou Li (Record of Institutions of the Chou Dynasty, probably compiled in the early Han Dynasty, second century BC) also notes that each of the four seasons has its particular epidemics. Spring has feverish aches and headaches; summer, ‘itching scabies-like epidemics’; autumn brings malaria and other fevers; while in winter, respiratory diseases dominate.


A concept of ‘airs, waters and places’ becomes evident in many of the texts. Another book from the late Warring States period, the Lu Shih Chun Chiu, asserts that, in places where there is too much ‘light’ or clear water, diseases of the scalp (alopecia, ringworm, psoriasis) and goitre will occur. In places where there is an excess of ‘heavy’ or turbid water, people suffering from swellings and leg ulcers are commonly found, and there will be some who are completely lame (suggestive of beriberi). Acrid water will produce skin lesions, such as abscesses and boils; and where ‘bitter’ water flows, there will be many people with bent bones (rickets). Only in places where there is ‘sweet’ water, will people be free of problems. (Indeed, they are said to be ‘healthy and handsome’.)


Chinese thinking about disease was not entirely free of superstition. The chronicle known as the Tso Chuan, compiled during the Warring States period and covering the years 722 to 468 BC, records some bizarre magical remedies. In the year 638 BC, a deformed witch, probably suffering from rickets, was to be burnt as a remedy for drought until a sceptical official intervened and saved her. The Shan Hai Ching records less extreme forms of magic, detailing the medicinal value of certain plants, animals, herbs and minerals.


The Nei Ching (also known as The Yellow Emperor’s Inner Canon), which probably dates from the late Warring States period, was arguably the most important ancient Chinese medical text. It attempted to take the supernatural out of disease, much as Hippocrates did in Greece. No longer were diseases sent by gods, demons or troublemaking ancestors, but were seen to be imbalances of natural processes. Six ‘humours’ were identified: wind, humid heat, dry heat, damp, cold and aridity. The Nei Ching developed an elaborate classificatory system that utilised the concept of Yin and Yang (the two fundamental forces in the universe), the five elements of fire, water, earth, wood and metal, Pa Kang (or the eight diagnostic principles), and the concept of chi, or energy.


Galen & Disease in Rome


The history of disease in ancient Rome is patchy. Livy (59 BC – AD 17) records various epidemics in his History of Rome. Between 490 and 292 BC, and especially in the years 212–174 BC, ‘a mortality crisis is mentioned on average every 4.3 years’.78 Rome’s health appears to improve after that: from the mid second century BC to the late second century AD, only five epidemics are mentioned (142 BC, 23–22 BC, AD 65, AD 79/80 and 189). However, this could be a result of authorial bias, in that writers often ‘paid less attention to inauspicious events’.79 Epidemics were auspicious, endemic diseases were not, and therefore less liable to be recorded. Late Antiquity is a bit better – that is, worse – with ten epidemics listed between AD 285 and 750. As Walter Scheidel notes, ‘This paucity is undoubtedly a function of the nature of the evidence, rather than a reflection of dramatic improvement.’80
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