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1
            INTRODUCTION:

REVOLUTIONARY, BY ANY STANDARDS

         

         Words, like coins, are subject to devaluations and debasement. Big words, like revolution, are particularly vulnerable. Because of its proper coupling with adjectives such as American, French or Industrial, the term ‘revolution’ has been exploited by a myriad writers seeking to hype up some comparatively minor change in, say, the kitchen, the workplace or the high street. In contrast to such insignificant events, a real revolution is something that transforms major aspects of our world and the way we see it. The extraordinary, albeit bloodless, scientific revolution that took place between 1880 and 1900 provides us with a paradigmatic example. For, in this short space of time, medicine underwent perhaps its greatest ever transformation. In just 20 years, the central role of germs in producing illness was for the first time decisively demonstrated and Western doctors abandoned misconceived ideas about the causes and nature of disease that had persisted, in one form or another, for thousands of years.2

         This extraordinary revolution was driven forward by two fiercely competitive teams. One was led by the painstaking, systematic and observationally brilliant German scientist, Robert Koch, the other by the bold, risk-taking and fabulously creative Frenchman, Louis Pasteur. The story of how mankind learned that tiny germs are the cause of infectious disease is in large measure an exploration of the remarkable series of experiments performed by this handful of men. Few individuals have ever had such a profound and lasting impact upon any field of human endeavour as these. Nor has science often seen rivalries so bitter and yet so astoundingly fruitful. When Pasteur and Koch embarked on their scientific careers, the germ theory had for centuries been little more than a loose conjecture, dismissed as fanciful by almost the entire medical establishment. In their final years, it was a universally attested fact of medical science.

         The medical world of 1900 was, in consequence, utterly different to that of 1800. After millennia of wishful thinking and groping in the dark, medical science at last got it right. Theories that had appeared entirely serviceable a few years before quickly became amusing curiosities. Doctors and surgeons wondered what could have induced their predecessors to bleed their patients till they were barely conscious. Others realised for the first time that coughs and sneezes really do spread diseases. And many more looked back in horror at their younger days, when a quick wipe of the scalpel upon an already bloodied apron, before 3moving on to the next surgical patient, was deemed ample hygienic precaution. Breathtakingly rapid, the discovery that germs cause disease was emphatically revolutionary.

         Anatomy of a Revolution

         This book charts how, why and by whom germ theory was transformed from a hotly disputed speculation to a central tenet of modern medicine. The issues at stake are simply stated. For germ theory to become the orthodox view, three things had to be established. First, that microbes can cause illnesses within the body. Second, that they can be spread from one person to another. And, third, that for each form of infectious disease there is a specific microbial agent. In other words, the same microbe will always produce the same disease in susceptible hosts.

         Naturally, more than a century after the germ theory was vindicated, these ideas can seem rather obvious. So our first challenge is to get inside the heads of people who for so long resisted a theory that to us is perfectly straightforward. Until around the 1850s, most doctors had always assumed that each disease could be caused in a variety of different ways; people succumbed to exactly the same illnesses but for entirely different reasons. There were no necessary causes and, as a result, there was little impetus for doctors to look for specific disease-causing agents such as germs. This is the medical worldview that 4germ theory would have to overthrow. Yet, despite this major disparity between medicine old and new, the germ revolution didn’t appear out of nowhere during the late 1800s. Much as Sir Isaac Newton spoke of having stood upon ‘the shoulders of giants’, the great names of the germ revolution owed much to those who preceded them.

         To trace the origins of this revolution, we need to go back to the invention of the microscope and to the pioneers who were stunned by the realisation that nearly every square inch of the world teems with microbial life. In the following centuries, the catastrophic spread of giant epidemic killers, the rise of an increasingly scientific medicine and radical changes in the nature of the doctor–patient relationship transformed the medical profession’s attitudes to disease and, eventually, allowed them to speculate on the role of germs in causing it. Finally, between 1880 and 1900, an explosive burst of experimental activity at last drove home the truth of germ theory to all but the most purblind of critics. And it is the sheer pace, intensity and excitement of these crucial decades that demands the adjective ‘revolutionary’.

         Pasteur, Koch and their less famous supporters, hundreds of human guinea pigs and countless unremembered laboratory animals, all played essential roles in the germ revolution. But while this is a story rich in individual genius, self-sacrifice and experimental virtuosity, stripping away more than a century’s accretion of romantic myth reveals that its 5triumphant conclusion owed as much to luck and raw ambition as it did to investigative brilliance and humanitarian resolve. Yet even if recent scholars have worked hard to demythologise the history of germ theory, not even modern historians deny that this was a revolution in the very fullest sense of the term.6

      

   


   
      
         
7
            PART I

            BEFORE THE GERM8

         

      

   


   
      
         
9
            . CHAPTER 1 .

            THE WORLD ACCORDING TO WILLIAM BROWNRIGG

         

         We start with an extract taken from the medical casebook of the eighteenth-century English physician William Brownrigg. A cultivated and learned man, trained in the best medical academies of the time, Brownrigg was at the leading edge of medical science. On 13 November 1738, he was called to attend to a ‘spotty, delicate girl’ called Miss Musgrave, who was suffering from a serious fever. ‘Her face’, Brownrigg later noted,

         
            was puffed up into a swelling, which first appeared on her forehead and then spread downward to her nose, upper lips and cheeks. It was attended with great pain and her urine was pale … She was bled seven times within six days and a large quantity was obtained each time, so that the patient often felt faint.

         

         Then, Brownrigg continued, with the use of ‘local plasters applied to the back of the neck and lower legs, 10nitrous powders and tartar, and a suitable cooling diet, the disease completely cleared up’.

         We can now be fairly confident that Miss Musgrave had a nasty bacterial infection called erysipelas, from which she was lucky to recover. But while Brownrigg was happy to attribute her survival to his care, he obviously had no conception that micro-organisms were the cause of the condition. Instead, he blamed Miss Musgrave’s fever on her ‘delicate constitution’, a build-up in her body of ‘peccant humours’ and the fact that the weather had been ‘excessively wet & rainy and moist and cold with Westerly Winds’. William Brownrigg was too well educated and too upstanding a member of his local community to have been a charlatan. So how can one make sense of this frankly bizarre diagnosis and treatment?

         Medicine’s Sense of Humour

         In the venerable tradition of Hippocrates and Galen, eighteenth-century doctors saw illness as a deviation from a state of health, caused by the violation of natural laws. These laws took into account a wide range of environmental, physical and psychological factors known as the ‘non-naturals’, including air, food and drink, movement and repose, sleeping and waking, excretion and retention, as well as a person’s state of mind. Whenever a disharmony arose between any of these non-naturals and the individual’s physical being, ill health was the inevitable result. For 11example, poor quality air, an excess of venous spirits, a melancholy frame of mind, suppressed sweating, even an overly sedentary lifestyle could all be seen as the direct causes of what we now know to be infectious disease.

         Again drawing on the ancients, physicians of the 1700s believed that the non-naturals caused illness by disturbing the body’s fluids or humours, whether blood, phlegm, bile, urine, sweat or something else. A person became unwell when an oversupply of one of their fluids produced a disequilibrium or when they became corrupted or ‘peccant’. So if a patient developed a build-up of phlegm, most physicians unhesitatingly identified this as the underlying disease and its removal the only possible cure. By helping to evacuate the phlegm, the physician saw himself as aiding the body in restoring a proper balance of its humours or ridding it of noxious fluids.

         Take, for instance, Brownrigg’s description of the case of a nobleman suffering from erysipelas. The patient’s fever indicated to Brownrigg that his body’s attempts to expel noxious or excess fluids were being thwarted by an internal blockage. To overcome this, the nobleman was prescribed a heady cocktail of ‘mercury dissolved in wine’, the effect of which was to cause his sinuses to start expelling large quantities of phlegm. A few days later, Brownrigg felt able to proclaim the verdict ‘cured completely’. The medicine, he explained, had strengthened the ‘expulsive faculty 12hence the material of erysipelas was removed by blowing of the nose’.

         This kind of logic explains the medical profession’s widely remarked-upon obsession with the texture of blood, and the odour, consistency and colour of the patients’ stools. It also accounts for the rich armoury of emetics, cathartics, diuretics and diaphoretics to which their patients were subjected. Suffice to say, ‘peccant’ and ‘balance’ were among the three most popular terms in the medical lexicon. The other was ‘inflammation’. Many physicians saw the body as a kind of hydraulic machine, with its veins, arteries and pores analogous to the pipes, valves, pumps and ducts used in water mills. The non-naturals, they argued, could also disturb these solid components of the body, causing swelling and impeding the free flow of the humours. These then built up and became poisonous, producing anything from typhoid to scurvy. Reducing inflammation was thus another major preoccupation of Brownrigg’s age.

         Causes and Effects

         A fundamental feature of the humoural theory, and the variants of it that survived into the nineteenth century, is that there was no such thing as a specific disease. The precise form an illness took was seen to be dependent on the humours involved, the place in the body where they had accumulated, and the site at which the body was seeking to expel them. Since all 13these were highly unpredictable, few physicians spoke of diseases having predictable courses. Naturally, they could tell the difference between measles, plague and scarlet fever. But there was always an expectation that one condition, through bad luck or improper treatment, would suddenly turn into another.

         
            
[image: ]Illustration 1: A typical eighteenth-century medical encounter: a woman being bled by a surgeon as she is comforted by a female friend. Coloured etching by Thomas Rowlandson (1756–1827). Source: The Wellcome Library, London.

            

         

         Physicians and patients alike fretted that ‘peccant humours’ might quit one part of the body and settle in a much more delicate area. ‘By drinking too freely of cooling Liquers in order to dilute my Blod and put off the Gout,’ wrote one William Abel in 1718, 14‘I flung myselfe into a diabetes, much the more dangerous distemper of the two.’ A century and a half later, we find the same idea in the writings of the English heroine, Florence Nightingale. ‘I have seen diseases begin, grow up and pass into one another. The specific disease doctrine’, she harangued, ‘is the grand refuge of weak, uncultured and unstable minds.’

         Another striking feature of this framework of ideas is that doctors very seldom relied on mono-causal explanations of illness. In explaining outbreaks of, say, food poisoning or influenza, today we wouldn’t look much further than the viruses or bacteria responsible. In contrast, eighteenth-century notions of causality were nearly always pluralistic. A good example is Brownrigg’s account of the causes of haemorrhoids. As a sufferer himself, Brownrigg did lots of ruminating on this subject, but there was nothing unconventional about his description:

         
            bad digestion, arising from a strong strain of melancholy humour, which often affects those who use thick foods, hard to digest, who wear themselves out with strenuous drinking bouts or who are weighed down all day with cares and sadness or live a sedentary life or, finally, those who apply themselves too earnestly to their studies, especially at night.

         

         Physicians like Brownrigg also divided up the various causes of disease into ‘predisposing’ and ‘exciting’ 15factors, both of which were needed to cause ill health. ‘Predisposing’ causes usually had to do with the preexisting state of the individual’s humoural constitution, the prevailing climate and the quality of the air they breathed. ‘Exciting’ causes encompassed such things as poisonous fumes floating in the atmosphere (usually known as miasmas), periods of mental anxiety and just about any form of over-indulgence.

         Crucially, these notions of exciting and predisposing cause dispensed with the need to think in terms of specific diseases with specific causes. Rather, entirely different ailments were often seen as each person’s individual response to the same noxious agent. Nearly all doctors assumed, for instance, that those who inhaled noxious fumes succumbed to diseases like cholera, typhoid, diphtheria and dysentery. But the particular sickness developed was felt to depend on the person’s own history and susceptibilities, and not on the type of poison ingested.

         Conversely, where two patients had identical symptoms, doctors often invoked a very different combination of causal factors. For instance, according to William Buchan’s 1774 best-seller Domestic Medicine, a factory labourer with scurvy would be told that his rotten gums, painful joints, tiredness and ulcerations were the result of ‘vitiated humours’ caused by poor clothing, a lack of personal hygiene and his unwholesome diet. In contrast, a lord of the manor with scurvy would probably be chastised for eating too much rich and hard-to-digest food and spending 16far too much time sitting in his armchair rather than being outside inhaling pure air. The cause of illness was in each case a matter of individual lifestyle.

         To summarise, eighteenth-century ideas about the cause and the cure of ill health all rested on a fundamental belief that disease results from a disharmony between the individual’s physiological state and their mode of life. And if illness was seen to be an individual response to unhealthy lifestyles, it makes sense that physicians tailored their diagnosis and treatment to each client. Ways of combating their unique predispositions were therefore combined with appropriate dietary tips and practical methods of removing their noxious or over-abundant bodily fluids.

         So when Brownrigg assessed what was wrong with the sickly Miss Musgrave, he wasn’t hedging his bets by producing a long list of causes. On the contrary, thoroughly in keeping with contemporary medical thought, he first presented a credible predisposing cause, her ‘sickly constitution’, then an exciting cause, ‘excessively wet & rainy’ weather and ‘Westerly Winds’ and, finally, he deduced the diseased state caused by these conditions, ‘a build up of peccant humours’. Next, and again according to the wisdom of the time, Brownrigg made every effort to remove the toxic fluids from her body and gave her a cooling diet to reduce inflammation. In short, Miss Musgrave’s parents had every reason to commend themselves for selecting a skilful and learned physician.17

         Good Science, Bad Medicine

         If, as the above account suggests, Brownrigg and his colleagues were neither rogues nor fools, why didn’t they so much as speculate on the role of germs in causing disease? One answer to this question is that the evidence for germ theory remained very weak until the late nineteenth century. But it is also important to appreciate the many strengths of Brownrigg’s medical worldview. Like all good scientific theories, his provided a simple explanation for a vast number of distinct physical phenomena. Coherent and easy to visualise, the idea of vitiated and imbalanced humours made complete sense of most aspects of health and disease.

         After all, many sicknesses are strongly correlated with the production, expulsion and retention of rather unpleasant bodily fluids. If you vomit as a consequence of food poisoning, the body expels bile with the offending material. If you have tuberculosis, you cough up bloody sputum. If you have plague, large lymph-filled buboes develop under the arms and in the region of the groin. Likewise, in most cases, if the vomiting or coughing stops, or the swellings go down and the bumps disappear, the patient has recovered. In the absence of modern knowledge about disease-causing microbes, this kind of observational evidence lent real credence to the idea that disease is nothing but the excessive build-up or corruption of bodily fluids.18

         The humoural theory also drew strength from its extreme versatility. If therapy failed, despite copious bleeding and almost every conceivable form of induced excretion, then the individual’s equilibrium was declared beyond restoration. Conversely, if therapy succeeded, the doctor had yet another confirmation of the veracity of the theories he had been taught. But again, lest this sound like quackery, it has to be recognised that central to the success of humoural theory was its acceptance by doctor and patient alike. Not only did these ideas seem to fit reality, they were also mostly drawn from ancient texts that both doctors and laymen revered. Humouralism survived largely because it was part of the common intellectual heritage of the civilised world.

         Bedside Manners

         Another reason why Brownrigg’s medical worldview persisted is that it mapped so neatly onto the cleavages of eighteenth-century society. In this age of rigid hierarchy, wealthy patients usually called the shots and physicians had to observe strict rules of deference. This subservience took several forms. Most obviously, it was the physician’s duty to visit his patients, not vice versa. But, as a result of spending most of their time at the bedside of individual patients, most doctors acquired an oddly individualised impression of the nature of disease. Focusing on single patients and their lifestyles, the peculiarities of 19their ailments stood out and the common features of illness receded from view. Alas, this narrow focus left physicians much less open to the recognition that many of their patients were suffering from the same illnesses with identical causes.

         The same sense of social inferiority discouraged the physician from developing any theory likely to conflict with the common sense and general knowledge of his genteel clients. Where novelty might well be seen as putting on intellectual airs, sticking close to ancient theory, with just a few modern trappings, was much the safer course. Social propriety equally deterred the physician from conducting proper physical examinations. Edinburgh’s John Rutherford, for instance, wrote in 1768 of a female patient who explained that her ill health was caused by ‘the mismanagement she underwent in childbed’. She says, Rutherford wrote, that ‘she was lacerated and probably it was her vagina’. Yet there was no suggestion that he lift her petticoats and take a look for himself. Instead, he used the case to stress the merits of always inspecting the patient’s gums and the skin beneath the eyelids.

         Where examination was limited to the face, the pulse, bodily fluids and general demeanour, it is not surprising that knowledge of disease was mostly limited to what we now know to be just its symptoms. Yet most physicians were perfectly content with this state of affairs. For them, medicine was a cerebral activity that didn’t require much physical contact. 20In any case, too much touching threatened to erode the social gap between the educated physician and the lowly, and necessarily more tactile, surgeon (who spent as much time cutting hair as performing operations). Physicians saw little point in exploring more deeply. Nor were they given much encouragement to do so. And even if an opportunity for dissection did come their way, it usually involved hanged felons, who, except for a broken neck and perhaps a few intestinal worms, would usually be in pretty good health.

         Still, if rich clients had most of the power in the doctor–patient relationship, they paid a heavy price for it in more than one sense. In order to win loyalty, physicians had to convince patients that their remedies weren’t the ineffectual cure-alls available from the multitude of eighteenth-century wise women and quacks. As a result, they came to favour the kinds of heroic therapy that left patients sealed to the privy or bent over a basin salivating uncontrollably. The effects of such ‘treatments’ were so extreme that fee-paying patients felt that at least they were getting something for their money: the acute discomfort involved, far from alienating patients, served to convince many of them that their man definitely knew what he was about.

         This tight fit between social relations and ideas about health and disease meant that it would take a huge shake-up in the structure of society before medical progress became at all likely. It is thus no 21coincidence that the germ revolution took place against a backdrop of industrial revolution during which eighteenth-century social strata buckled, folded and, in some countries, collapsed. As such, the relentless clatter of the textile mill, the regular chug of the steam train and the strident tones of the radical orator provide a fitting score to this drama.

         The More Things Change …

         From the early eighteenth century, however, some parts of the ancient theoretical framework had already come under attack. This assault was partly fuelled by new discoveries. As more was learned about the nervous system, many doctors began to ascribe disease as much to disordered nerves as to humoural flow, imbalance and inflammation. This stress on nerves markedly increased once it had been shown that electric currents could be used to control the motor nerves of frogs and, later, even the facial expressions of guillotined aristocrats whose heads were pulled out of blood-sodden baskets and electrified to amuse the sans culottes.

         Nevertheless, before the 1820s, such developments never seriously challenged the popularity of humoural theory. Rather than overturning ancient ideas, many doctors simply incorporated new findings into pre-existing frameworks; old templates were continually recycled. So firm was the grip of ancient ways of thinking that, as late as the 1850s, 22doctors still placed great emphasis on the non-naturals, and bleeding, purging and enemas remained their choice remedies. Above all, early Victorian doctors clung fast to the notion that any single disease could be produced in all manner of different ways.

         Yet although early proponents of germ theory were far from pushing at an open door, some factors did strongly favour them. For all the strengths of the humoural worldview, the first seeds of its ultimate destruction had been sown not long after it came into being. More were planted during the Renaissance, and although germination was painfully slow at first, by the early 1800s the crop was beginning to ripen. The next few chapters look at three of the main trends that eventually combined to complete this process and, in so doing, made the germ revolution possible. First, the discovery of the microbe and the gradual recognition of its role in causing fermentation and decay. Second, the transformations in the practice of medicine that arose directly out of the French Revolution. And, lastly, the gradual appreciation of the importance of both infection and contagion.

      



OEBPS/images/logo_online.jpg
REVOLUTIONS IN SCIENCE
§ Published by Icon Books UK





OEBPS/images/a021_online.jpg





OEBPS/images/9781840465563_cover_epub.jpg
7£e
DISCOVE RY'oflée

- GERM,_






