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To Charlotte and Katie, two of the most delightful distractions while trying to write a book. And Win to whom I read my latest chapters in bed while she lovingly fell asleep.
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Preface

‘Live dangerously’ – Friedrich Nietzsche

Scientists are curious in all senses of the word. I have spent my life experimenting, but only once on myself. I had read that urinatores, the frogmen of ancient Rome, went diving with a mouthful of oil. No one knew why. Perhaps they cupped their hands over their eyes and dribbled out the oil to form the oil-bubble equivalent of a lens so that they could see underwater. I determined to put it to the test so I submerged with a large bottle of cooking oil. After repeated attempts I saw nothing, swallowed half a bottle of Mazola and had the runs for a week.

When schoolchildren were asked to draw a scientist, ninety per cent of them drew a mad scientist. The incidence of self-experimentation by researchers may seem to justify this description. In the name of science they have swallowed tumblers of cholera, hydrochloric acid and some unmentionable things that I will be sure to mention.

Why would they do such things? It’s a strange tale of altruism, vanity, courage, curiosity and – of course – stupidity.

‘If a little knowledge is dangerous, where is the man who has so much knowledge as to be out of danger?’ – Thomas Huxley


He came, he sawed, he chancred

‘Speak with caution of what may be passing here, especially with respect to dead bodies’ – William Hunter

In the eighteenth century medical men were either cultured physicians well-versed in the theory of medicine, or surgeons, practical men with saws. Both were steeped in ancient lore and received wisdom. Medical research was stagnant and patients were little better off than their great-great-grandparents had been. Then along came a Scottish farmer’s lad called John Hunter who changed surgery from a trade into a science.

John’s education was basic, but he had an unquenchable curiosity for nature that remained with him throughout his life. In 1748 he departed for London to join his elder brother William. Although he had trained as a surgeon, William sometimes fainted at the sight of blood so he was changing careers to become a fashionable physician and male midwife. John was enlisted to handle the bloody side of the business and was set to work preparing cadavers for teaching purposes. His skill at dissection was astonishing and he soon graduated to supervising William’s students. After being apprenticed briefly to two famous surgeons he became a house surgeon at St George’s Hospital, which had been set up to treat the ‘deserving poor’. It also gave surgeons licence to practise on the uncomplaining poor. Those who unknowingly offered their bodies for the training of surgeons were the vulnerable and the beneficiaries were mostly the wealthy. John spent his mornings visiting paying clients, and devoted the afternoons to treating the poor for no fee. At St George’s he attracted more poor patients than all the other surgeons combined.

John hoped that the hospital would give more emphasis to educating young surgeons, but failed to persuade the senior surgeons to give lectures. Eventually he gave evening lectures in his own home and over the years these became the inspiration for all young medics in London. They were well attended although on one occasion only a single student turned up. To augment the audience John hauled in a skeleton and began with his usual opener – ‘Gentlemen.’

John Hunter never blindly followed current practice: he always observed, then improved. A stint as an army surgeon during the Seven Years War made him an authority on gunshot wounds. Battlefield surgery involved opening the wound to scrape out any debris and extract the bullet. Almost invariably the soldier died from an infection. Hunter achieved a much higher survival rate by simply staunching the blood and leaving the bullet in place. He learned that the human body could sometimes heal itself.

He dissected over a thousand corpses and knew the interior of the human body better than the layout of his own house. The more he knew, the fewer surprises there would be on the operating table. The acuteness of his mind matched the dexterity of his hands. He came to know not just the parts of the body, but ‘their uses in the machine, and in what manner they act to produce the effect’,

Hunter was not alone in his obsession; the artist George Stubbs spent eighteen months dissecting horses, working on each carcass for weeks. The rank smell would have turned the stomach of a less determined man, but the end result was his meticulous and monumental treatise on the anatomy of the horse.

John’s brother William founded a private medical school in Great Windmill Street, where almost two centuries later the public’s interest in anatomy would be satisfied by London’s first strip club. William’s aim was to provide the practical anatomical skills neglected elsewhere. Medical examinations, even for surgeons, were usually verbal affairs with no practical test whatsoever. Most courses taught surgery with students witnessing a dissection, or examining sample dissections prepared earlier. A parsimonious Scottish professor made a single cadaver last for an entire course of a hundred lectures. In those days it wasn’t just the students that got high.

The first cut that an aspiring surgeon made might well be on a live patient. Both William and John believed that surgical mistakes were best made on the dead, not the living. John taught his students that: ‘Anatomy is the basis of surgery, it informs the head, guides the hand and familiarises the heart to a kind of necessary inhumanity.’

In Hunter’s school each student would have a corpse of his own to practise on. That meant a lot of bodies and they had to be fresh, although not fresh as Tesco and Sainsbury’s know it. Dissection was largely a winter activity. Summer warmth rapidly dried the skin of a corpse as stiff as wood and turned its internal organs into glutinous porridge.

The school needed several bodies per week and John was given the task of finding them. There were over two hundred crimes – including pickpocketing – that carried the death penalty. The Murder Act of 1752 allowed anatomists to claim the bodies of executed murderers, so the surgeons converged on the gallows at Tyburn Tree. The bodies had to be warm from the scaffold and this led to unseemly tugs-of-war with the relatives of the deceased. One tussle was so vigorous that it revived the felon, who was reprieved and rechristened ‘Half-hangit Maggie’.

The new provision of the Murder Act was not designed to help the progress of medicine but to punish criminals. Being dissected was feared as a fate worse than death; it added ‘a further terror and peculiar mark of infamy’. Also, on Judgement Day when all the dead would rise again, some would reappear with important pieces of themselves missing and might be refused admission into Paradise on the grounds of their incompleteness.

For many criminals the real fear was that they might awaken on the dissecting table with their entrails out on display. In the days before ‘long-drop’ hanging that broke the neck the condemned were slowly strangled by the noose – sometimes it took thirty minutes or more. In the melee that followed, the doctor often had no opportunity to pronounce the victims dead and there were several examples of their ‘corpses’ sitting up under the surprise of the anatomist’s knife.

With an understandable dearth of volunteers there was no legal way to acquire sufficient cadavers, so anatomists often had no choice but to bribe undertakers to put stones in the coffin and hand over the dead loved one. Gravediggers were also obliging as it was no more trouble to bury an empty casket than a full one. Even these means could not meet demand so John Hunter began ‘hobnobbing with the resurrection men’ – body-snatchers who dug up the recently deceased.

During Hunter’s working life grave robbing grew from the occasional ‘uplifting’ experience to resurrection on a scale to rival the Day of Judgement. Cadavers were being supplied to order and transported all around the country in hampers and barrels. A body in a box was found on the stagecoach heading for Leeds. A similar incident in Dublin caused the local paper to request that ‘for the sake of decency, they packed their treasures a little more carefully’. The price rose sixteen-fold and children’s bodies were charged for by the inch. Some ‘Sack ’em up’ gangs complained of the frequency with which they dug up a coffin only to find it had already been vacated.

Grave robbing was not a criminal offence. Stealing a pig or a goose was punishable by death, but in the eyes of the law a body was not property and therefore couldn’t be stolen. The body-snatchers were careful to leave the shroud and clothes behind in the coffin because they were property.

The public were alarmed and there were violent anti-anatomist riots from Carlisle to New York. A medical journal protested that ‘If the traffic in human flesh be not prevented, the churchyards will not be secure against the shovel of the midnight plunderer, nor the public against the dagger of the midnight assassin.’

In the interests of ensuring freshness, some criminals streamlined the process by snatching the body before it was dead. The papers were full of the escapades of Burke and Hare who murdered sixteen people and sold them to Edinburgh surgeon Robert Knox.

Burke’s the butcher, Hare’s the thief,

Knox the man who buys the beef.

When the murdered body of ‘Daft Jamie’, a well-known local character, was brought in, Knox decapitated the corpse before giving it to the students lest the victim be recognised.

Burke and Hare spawned a tribute gang, ‘The Burkers’, who supplied the still-warm to King’s College London. The ringleaders were convicted of multiple murders and for ‘resurrecting’ a thousand newly buried bodies. The scale of this scandal led to the Anatomy Act of 1832 that gave anatomists the right to dissect all unclaimed’ bodies from workhouses and morgues. Now the fate that terrorised the most hardened rogue was visited on the innocent poor.

To Hunter, acquiring dead bodies was a surgical necessity that in the long run would save lives. It was also a game. The President of the Royal College of Surgeons boasted to a Royal Commission that: ‘There is no person, let his situation in life be what it may, whom, if I were disposed to dissect, I could not obtain.’

The problem of too few cadavers is not entirely buried in the past. Today anatomy teaching involves anatomical dummies, medical imaging techniques and students being encouraged to examine their own bodies and those of others. I seem to recall that students always examined each others’ bodies at every opportunity. Even so, the classes at Guy’s, King’s and St Thomas’ Hospitals need eighty bodies a year and only about sixty are donated. The dilemma is not helped by rejecting those that are obese, which will soon exclude everybody.

Most hospitals do their best to encourage people to donate their bodies, but some contrive to do the opposite. In 2004 a Californian medical school was found to have sold parts from around eight hundred corpses donated for medical research over a six-year period. A university in Louisiana had disposed of surplus cadavers to a broker and had no idea where they ended up.

The trade in organs is worth over one billion US dollars a year. Heart, lung or liver transplants are only a minor portion of it. The increasing longevity of people in the developed world has fuelled the demand for replacement parts such as corneas for failing eyes and bones for worn joints, not to mention skin grafts for burns, tendons and ligaments to mend injured athletes and collagen to make lips pout.

In Britain there were almost two thousand kidney transplants in 2007, but that left 8,600 patients on the waiting list for new kidneys. Over a thousand people each year die waiting for an appropriate organ to become available. The shortage of donors pushes up the price of parts. If fresh and sold separately, the marketable parts from a single cadaver can fetch $200,000; a head sells for $900 and fingers are $15 apiece. What a killing the body-snatchers would have made. But that was in the bad old days …

In 2004 the new owner of a New York funeral parlour was shocked to find that it had a concealed operating theatre and much of its income had come from tissue-transplant companies. The previous owners had treated the dead as commodities to be exploited. The ‘operating theatre’ had been a cutting room for harvesting human organs. Instead of embalming clients’ loved ones they had pillaged their interiors. Stolen bones were replaced with plastic piping and the space left by filched organs was packed with cloth and the morticians’ discarded surgical gloves. Then the bodies were sewn up and returned to the family for burial. One of the victims was the revered broadcaster Alistair Cooke. He was ninety-five and his bones were riddled with cancer. The morticians are thought to have made $4.7 million from their sideline.

To make the organs more marketable they had faked the paperwork: a 104-year-old woman was listed as dying aged seventy, those who had nasty diseases that should have precluded their tissues from being used for transplants were said to have succumbed to heart failure. The organs were dispatched all over the world by unwitting tissue-supply companies. Forty people in Britain received transplants from this source. All the known recipients of these dubious organs were tested for HIV, hepatitis C and syphilis, but some diseases don’t show themselves for years.

The case is not unique. A doctor in Denver uncovered an identical scam perpetrated by a funeral director who handed relatives any old ashes with one hand while sawing the deceased into useful bits with the other. The total number of bodies desecrated by these two firms was well over a thousand.

Even living patients may be harvested for profit. Human cells that grow readily in culture are useful for studying cancer. In 1990 the California Supreme Court ruled that patients do not own tissue removed from their body. Doctors are entitled to exploit and even patent these cell lines. They are worth millions of dollars and the only person who doesn’t profit is the donor.

Like many anatomists, the Hunter brothers collected specimens of organs and bones in their museum. Eventually it contained 13,500 specimens. The poet Southey paints a lurid picture: ‘I have made candles of infant’s fat … I have bottled babies unborn, and dried hearts and livers from rifled graves.’ Medical museums were for educational purposes, but anatomists were also fascinated by anatomical oddities and abnormalities and were ruthless collectors. At Guy’s Hospital a patient with a curiously enlarged head died. While a mock funeral took place for the unsuspecting relatives, his skeleton was on the slab being prepared for the hospital museum. When Charles Byrne, the nearly eight-feet-tall ‘Irish giant’, was dying, he made the undertakers promise to sink him in the sea in a lead coffin to avoid the anatomists. But John Hunter offered them £500 (approximately £30,000 in today’s money) and Byrne’s reluctant skeleton now has pride of place in the Hunterian Museum at the Royal College of Surgeons.

When he became more successful John moved into a new house in Leicester Square – in fact, two houses that he linked together. This gave ample space for his museum and a dissecting room in the attic. Few families can have had quite so many skeletons in their cupboards. Only once was an over-ripe cheese mistaken for a parcel of anatomical over-ripeness. It was a Jekyll-and-Hyde house, for while his cultured wife held soirées in the drawing room to entertain Haydn, dead bodies were being sneaked in by the rear door and dragged up the back staircase. I recall that Stevenson’s Dr Jekyll bought his London house from ‘the heirs of a celebrated surgeon’.

John Hunter was the most accomplished and innovative surgeon of his day. William Hazlitt described how he ‘set about cutting up a carcass of a whale with the same greatness of gusto that Michelangelo would have hewn a block of marble’. Unlike most of his contemporaries he never favoured theory over experience and firmly believed in autopsy (literally, ‘to see with one’s own eyes’).

Surgeons routinely amputated infected or damaged parts of the body, but John’s superior skill and perception led to new and better treatments. Aneurysm is a fatal condition which arises when the walls of a blood vessel weaken so that the vessel inflates with blood and can burst. Hunter operated on a patient with a large aneurysm at the back of his leg. By tying off the affected length of the artery, in the belief that the blood would naturally find an alternative route through adjacent blood vessels, he saved the man’s leg. It wasn’t a wild guess; he had previously done similar surgery on a dog and a deer to see if it would work. When a year later the man died of a fever unrelated to the operation, Hunter bought his body and re-examined the blood vessels in the leg to confirm that his conjecture was correct. By this time his ‘bypass’ technique was becoming the standard procedure for aneurysms of the leg in all the best hospitals of Europe.

The Hunter brothers made significant advances in medical knowledge. Sometimes their joint projects were William’s idea, as when they revealed the extent and function of the lymphatic system, but John did all the dissections and experiments, and it was he who recognised that the lymph system was implicated in a certain type of cancer.

It was also William’s plan to reveal all the stages of foetal development inside the mother’s womb. Unfortunately, there was a dearth of pregnant women to dissect because felons ‘with child’ were not hanged. Even if a lass wasn’t pregnant when she was arrested, she made sure she was before being sentenced. It was over twenty years before the work was completed. William published it as a huge atlas in ‘elephant’ folio with every stage of gestation brilliantly illustrated by the Dutch artist Jan van Rymsdyk. It was one of the finest anatomical books ever produced. Although John had done all the work, William gave only a brief acknowledgement that his brother had assisted in ‘most of the dissections’ – and the artist was not mentioned at all. The text revealed for the first time that the placental blood circulation was independent of the mother’s, something that had been discovered by John and a colleague. William took the credit, creating a permanent rift between the brothers.

John published under his own name and again used van Rymsdyk to illustrate his brilliant treatise on human teeth, which introduced the terms ‘incisors’ and ‘molars’. He also recognised that dental plaque was connected with tooth decay and recommended its removal by daily brushing.

John Hunter’s experimental methods were the mark of his genius. He once said to his pupil Edward Jenner, who went on to develop vaccination against smallpox, ‘I think your solution is just, but why think, why not try the experiment?’ It seems obvious now, but this was at the dawn of the age of experimentation.

Hunter investigated the possibilities of artificial insemination and instructed a couple, for whom normal copulation was impossible, how to get pregnant – and the woman did. He also pioneered tissue transplantation by successfully moving organs from one animal to another. He erroneously thought he had got a human tooth to bond into a cockerel’s tissue. In those days dentures were manufactured from elephant’s tusks. Not surprisingly, they looked better on the elephant. Human teeth were clearly more ‘natural’ and grave robbers had a lucrative sideline in extracting teeth no longer required by their original owner. Hunter had heard of a better idea. He pulled sound front teeth from paid volunteers and immediately implanted them into the vacant mouths of rich dowagers. A poor girl who would later become Lady Hamilton made a good career choice when at the last moment she changed her mind and didn’t donate her smile. None of the transplanted teeth became permanent fixtures, although some lasted for six years and in one case reputedly for twelve years. Hunter inadvertently stimulated a craze for dental implantation, but even false teeth can bite back. Enthusiasm for the implantation of human teeth waned when a woman caught syphilis from her new choppers.

Hunter never shunned controversy. His museum was arranged to demonstrate that ‘Every property in man is similar to some property … in another animal’ and that simian and human skulls fell into a graded series that led to man. These were not popular notions at the time, seventy years before the publication of Darwin’s The Origin of Species. Equally blasphemous was his assertion that Adam and Eve were indisputably black. It is now accepted that the first humans did indeed arise in Africa.

He soundly refuted the widespread belief that masturbation caused impotency. His logic was persuasive: impotency was rare but masturbation was exceedingly common, so it was unlikely that one led to the other. In his publication declaring that masturbation was not harmful, the embarrassed editor added a footnote to say that it was. In certain circumstances it can have serious consequences, as in Indonesia where the penalty for masturbation is decapitation. Recent research indicates that ‘self-dating’, as it’s now called, is beneficial. The more men ejaculate earlier in life, the lower their chances of developing prostate cancer later on.

John Hunter was aware that many sexual problems might be psychosomatic, for ‘the mind is subject to a thousand caprices, which affect the action of those parts’. When a patient complained that he was a failure in bed, Hunter instructed him to sleep close to his partner for a week without touching her. Seven days later the problem was solved.

Although Hunter had unruly hair and an unruly manner, his reputation was such that the great and the good (and the not so good) flocked to his door. He attended the economist Adam Smith, Benjamin Franklin, Lord Byron, and became ‘Surgeon-extraordinary’ to King George III.

In 1767, aged thirty-nine, he was elected a Fellow of the Royal Society. That same year he took his studies of venereal disease to a new and dangerous level. All eighteenth-century doctors were familiar with morbus venereus (the sickness of Venus) as its victims made up about a quarter of their business. It was well understood that these infections were sexually transmitted. London was a bustling commercial centre for tea, sugar, spices and the most spicy commodity of all – sex. There was one prostitute for every twenty-seven men. Harris’s Man of Pleasure’s Kalendar guided clients around the ‘Covent Garden Ladies’. The guide was explicit in praising the pretty doxies and damning the infected, like poor Miss Young who had ‘thrown her contaminated carcass on the town again’. No wonder VD was rife among Hunter’s patients. James Boswell had nineteen or more bouts of gonorrhoea without learning his lesson. A distinguished husband and wife both consulted Hunter, the approaches of each unknown to the other. The old adage that ‘love passes, but syphilis endures’ was confirmed by Mrs Beeton who caught syphilis on her honeymoon.

There were two main venereal conditions, clap (gonorrhoea), and pox (syphilis). Clap was common and caused painful peeing and an unpleasant discharge. Although it might lead to complications if you were as keen a devotee as Boswell, it wasn’t life-threatening. Pox, on the other hand, was a far more virulent and insidious beast. Initially there would be a lump on the penis and the lymph glands would swell. Within a few weeks all might seem well, but a month or two afterwards wartlike growths would appear, accompanied by patchy hair loss and fever, which could recur repeatedly. Syphilis can remain dormant for years and then reappear, but progressively over time the skin and bones become ulcerated. One patient’s penis was so ulcerated that he pee’d over his shoulder. Internally the organs – including the brain – are in meltdown.

Hunter felt sure that clap was a self-limiting disease that could clear up even if left untreated, so he ran clinical trials on patients suffering from it. He gave half of them the usual remedy and the others got pills made from rolled-up bread. In time they all recovered. He also hypothesised that two diseases couldn’t occupy one body at the same time, and therefore clap and pox must be different phases of the same disease – clap was the localised infection, which later spread through the body to become pox.

The way to settle the matter was clearly by an experiment. Hunter’s idea was to infect someone with the clap and then wait for the symptoms of the pox to appear, thus supporting his hypothesis, or fail to appear, indicating that he was wrong. Clearly, the only volunteer whom he could guarantee wasn’t infected with either disease and whose genitalia were close at hand for daily inspection was himself.

So Hunter carefully transferred some of what Boswell called ‘the loathsome matter’ from a patient with clap into incisions that he had cut on his own penis. Imagine the satisfaction he felt when a few weeks later the characteristic nodule of pox called chancre appeared on his penis. It was later designated ‘Hunterian chancre’.

What John hadn’t considered was that the patient he had used for the inoculum might be suffering from both clap and pox. He had inadvertently given himself syphilis which, if not stopped early on, leads inexorably to the corrosion of the nose, blindness, paralysis, insanity and death. You can always rely on a rational man to do something completely irrational.

To cure his pox Hunter repeatedly swilled his mouth with ‘corrosive sublimate’ and toxic mercury. These substances give mouth ulcers, loosen the teeth and produce pints of black saliva. Some hospitals had ‘salivating wards’ where one could dribble in private. He later stated ‘I knocked down the disease with mercury’, suggesting that the treatment was successful. He used his experience in his lectures to students, making it clear that he had caused himself to develop a syphilitic chancre. He also wrote an illustrated treatise describing sexually transmitted diseases that was so graphic it even put Boswell off sex for a week, although he went on to incur the symptoms twice more.

For his cardiac problems Hunter tried all manner of poisons before resorting to ‘Madeira, brandy and other warm things’ – the efficacy of which I can confirm from my own experiments.

When researching into sexually transmitted diseases, doctors have never baulked at experimenting on others. In the infamous Tuskegee project in Alabama, poor black sharecroppers with syphilis were monitored by doctors for forty years to see if the symptoms progressed in the same way as they did in white men. Syphilis was never mentioned; the men were told that they had ‘bad blood’. Although they had to endure invasive tests, not one of them was given any treatment for the disease. The doctors were merely observers. None of them felt any guilt since they hadn’t actually given the men syphilis – they’d already had it. Many of the ‘patients’ went on to suffer horrendous symptoms as the disease progressed.

The study was funded by the United States Public Health Service and was known to the medical community and local politicians. It continued until 1972, when a journalist broke the story nationwide, but it was not until 1997 that President Clinton apologised to the surviving human guinea pigs.

In Hunter’s day many surgeons considered that they had no investment in keeping non-paying patients alive. Sir Astley Cooper wrote: ‘The patients in our hospital, from whom practical knowledge is to be derived are … just as much within the surgeon’s power, as dead bodies are at the disposal of Parliament.’ John Hunter experimented on patients, but did not disdainfully consider them as mere guinea pigs, ‘nor,’ he said, ‘do I go further than … I would have performed on myself were I in the same situation’. He taught his students that: ‘No surgeon should approach the victim of this operation without a sacred dread and reluctance.’

Only John Hunter had the courage to experiment on himself. But where he led many others would follow.

[image: image]

A watchman nabs a bodysnatcher while William Hunter exits at speed.


Sniff It and See

‘Should my leg be cut off I would never be chloroformed. I would never want to abdicate myself.’ – Honoré de Balzac

John Hunter made it clear that surgery was the last resort. This had always been the patients’ view. Surgery was calculated violence. To lie on the operating table was a guarantee of agony with a sincere promise of death. The patient had an unfortunate habit of screaming, which was distracting for the surgeon, and of writhing in agony, which made accurate knife-work almost impossible. What if the patient were drugged into a stupor?

A thirteenth-century physician administered a lively cocktail of opium, henbane, hemlock and mandragora (a relative of deadly nightshade). He claimed that it produced ‘a sleep so profound that the patient may be cut and feel nothing as though he were dead’. The patient wasn’t fooling – he probably was dead. More practical medics bled or choked the patients into unconsciousness or put a wooden bowl on their head and whacked them with a mallet.

By the late eighteenth century the medical profession had learned to cope with the agony of surgery. The rules were simple:

1.  Site the operating room out of earshot of other patients.

2.  Be excessively solicitous over the distress caused to the poor surgeon.

3.  Strap the patient down securely.

4.  Have the patient bite down on the surgeon’s walking stick.

5.  Slice and saw at speed.

Surgeons had to be strong, practical men. John Hunter developed his technique with saws in a timber yard. His brother William called surgeons ‘savages armed with knives’. But at least they were quick. William Cheselden, a protégé of Hunter, extracted bladder stones in less than a minute and Robert Liston, the great British surgeon, amputated a leg in twenty-eight seconds. He loved the idea of the operating theatre and would commence each performance by announcing to the audience, ‘Time me, gentlemen. Time me.’ In striving to break his record he not only detached the patient’s leg but also one of his testicles, along with two fingers from Liston’s assistant.

The author Fanny Burney described the horror of a mastectomy. ‘When the dreadful steel was plunged into my breast – cutting through veins – arteries – flesh – nerves … I began a scream that lasted unremittingly during the whole time of the incision … so excruciating was the agony … all description would be baffled … I felt the knife rackling against my breastbone – scraping it.’

Operations were no less agonising in Japan until a surgeon called Seishu Hanaoka did something about it. He had learned some surgical techniques from European books, but for the control of pain he turned to Chinese medicine. After twenty years of experimentation on animals he thought he had the right mix of plant extracts that dulled pain without dangerous side effects. He confidently tried it on his wife. She went blind.

Undeterred, he continued his research and eventually arrived at a concoction containing compounds that we now know to be sedatives, analgesics and muscle relaxants. In 1804 he painlessly removed a tumour for a woman with breast cancer and went on to perform 150 pain-free operations. Unfortunately Japan’s self-imposed isolation from the rest of the world meant that Seishu Hanaoka’s anaesthetic remained a secret.

In Europe some medics were keen to inhale newly discovered gases to see if they had any therapeutic properties. Someone who was sure that they did was Dr Thomas Beddoes. He was somewhat unconventional and conveyed a cow to invalids’ chambers so that they might inhale the animal’s ‘restorative breath’, but succeeded only in ruining their bedroom carpets. He established the Medical Pneumatic Institution in the spa town of Bristol. It advertised gas-therapy ‘cures’ for everything from venereal disease to paralysis by offering snorts of oxygen, carbon dioxide and even what was to become the suicide’s favourite, carbon monoxide, because it brought colour to the cheeks.

The Institution’s superintendent of research was Humphry Davy. He is best remembered today as the inventor of the miners’ safety lamp, but in his lifetime he was enormously famous. He was a gifted communicator and sold science to industrialists as a tool for the production of wealth. By doing so he changed the world for ever.

When Davy came to the Pneumatic Institution he was only twenty-one, but he soon determined that the benefits of the gases were vastly exaggerated. He tested many vapours on himself. After inhaling carbon monoxide he was ‘sinking into annihilation, and had just power enough to drop the mouthpiece from my unclosed lips … There is every reason to believe, that if I had taken four or five inhalations instead of three, they would have destroyed life immediately.’ Breathing pure oxygen immediately afterwards saved his life. Scares didn’t curb his enthusiasm. A week later he sniffed a volatile solvent that seared his epiglottis and made him choke. During these ordeals he calmly monitored his pulse rate even when he thought he was dying.

Davy’s colleagues were always relieved to see him the next morning. One commented that he risked his life ‘as if he had two or three others in reserve, on which he could fall back in case of necessity’.

Following reports that nitrous oxide was a ‘principle of contagion’ that would be instantly lethal to animals, Davy gave it a try. ‘I was aware of the danger of this experiment,’ he admitted. Nitrous oxide is an intoxicant and in those days impurities might render even the most innocuous gas lethal. He increased the dose progressively until he was breathing it three or four times a day for a week.

Luckily there were no ill effects, indeed the gas produced a ‘highly pleasurable thrilling … I lost all connection with external things: I existed in a world of newly connected and newly modified ideas. I theorised, I imagined, I made discoveries.’ Davy enjoyed theorising so much that he was soon taking a staggering twenty-five litres a day. He thought the gas might also improve his poetry (it didn’t). He gave the gas to his friends, Roget of Thesaurus fame and the poets Southey and Coleridge. Southey wrote: ‘It made me laugh and tingle in every toe and finger tip. Davy has actually invented a new pleasure … I am sure the air in heaven must be this wonder-working gas of delight.’ Delight was just what the well-to-do of Bristol were seeking and the number of customers at the Institution increased substantially.

Then serendipity, the researcher’s friend, took a hand. Davy’s emerging wisdom teeth caused a painful inflammation of the gums, but when he breathed nitrous oxide the pain vanished. Never slow to spot an application, he wrote that as nitrous oxide ‘appears capable of destroying physical pain, it may probably be used with advantage during surgical operations’. Here was the miracle that every patient craved: a pain-free operation. Inexplicably, Davy never followed this up and although many medical students also embraced nitrous oxide as a bringer of euphoria, no one thought of it as a practical painkiller for well over forty years.

Nitrous oxide, which Davy called laughing gas, became a party staple. The naturalist Schoenbein attended a garden party at which the gas-fuelled antics of guests laid waste to the flower beds. ‘Maybe,’ he mused, ‘it will be the custom for us to inhale laughing gas at the end of a dinner party, instead of drinking champagne, and in that event there would be no shortage of gas factories.’ Nothing has changed. In July 2007 the BBC news reported concerns that the latest craze for clubbers was breathing nitrous oxide from balloons.

Laughing gas also became a fairground favourite. Just as nowadays hypnotists cajole volunteers onto the stage to make fools of themselves under the influence, showmen once extracted amusing antics with a whiff of gas. The volunteer was told to pinch his nose and inhale gas from a bag. When the bag was withdrawn he sat in a trance ‘still holding his nose. You can imagine how this comical posture sent the audience into roars of laughter which increased when the intoxicated man leapt smartly from his chair and then made astonishing bounds all over the stage.’

In 1844 ‘Professor’ Colton brought such excitements to the entertainment-starved folk of Hartford, Connecticut. In the audience was Horace Wells, a local dentist. He had developed improved dentures but failed to make the fortune he anticipated, for to fit the false teeth all the remaining rotting stumps and roots had to be extracted. In those days tooth-pulling was an excruciating and bloody business. Toothache was often dulled at the mere sight of a dentist.

During Colton’s show one of the volunteers making astonishing bounds cracked his shin. When he returned to his seat, Wells asked about his leg. Although he’d received a nasty gash he felt nothing. Wells immediately grasped that the gas had dulled the pain. He persuaded Colton to bring the apparatus to his house the next day. Colton administered nitrous oxide to Wells himself and a fellow dentist yanked out one of his teeth. Wells rejoiced: ‘It is the greatest discovery ever made. I didn’t feel as much as the prick of a pin.’ He could banish pain and bring love at last to dentists.

In the following days Wells pulled teeth painlessly from fifteen patients. He realised that he must demonstrate pain-free extraction to a medical audience and within a month of his discovery he was scheduled to do so at the prestigious Massachusetts General Hospital in Boston. It was too soon. He did not yet understand that unconsciousness did not necessarily mean insensitivity to pain, nor did he realise that different people might respond differently to the same dose of gas. The audience of medical students was restless, and Dr J. C. Warren, the surgeon who introduced him, was clearly sceptical: ‘This gentleman,’ he announced, ‘who pretends he has something which will destroy pain in surgical operations, wants to address you.’ The word ‘pretends’ made Wells nervous. The trial patient, also understandably nervous, accidentally knocked the instruments onto the floor and the audience laughed. Wells hastily anaesthetised the patient and pulled the tooth. Although there were none of the usual screams and struggles, the patient emitted a loud groan that echoed round the auditorium. The audience responded with jeers and cries of ‘Humbug!’

Wells had given too little of the gas and the patient was not fully under. It was a disaster; a public humiliation from which Wells never recovered. The rest of his life was spent in regret and recrimination and seeking solace by sniffing nitrous oxide. The gas that was supposed to make his fortune ruined his life.

Ironically, nitrous oxide would become the dental anaesthetic of choice. By 1883 the Poe Chemical Works, owned by Edgar Allan Poe’s cousin George, supplied it to 5,000 dentists across the United States, including one enthusiast in Cleveland who ordered 4,000 gallons.

To add insult to Wells’s indignation, it was a former colleague who brought anaesthesia to the public’s notice. William Morton was a dentist and an opportunist. Morton’s old chemistry tutor, Dr Charles Jackson, suggested that sulphuric ether (derived from mixing sulphuric acid and alcohol) might be a better bet than nitrous oxide.

As the growing temperance movement began to hit sales of liquor, sipping diluted ether gained popularity. Communal ether ‘frolics’ were commonplace. The patients treated for chronic ether intoxication by a famous London doctor included ‘persons of education and refinement … mostly women; the men were all doctors’. Morton called ether the ‘toy of professors and students’, and its widespread social use convinced him that it was safe. Perhaps he was ignorant of the numerous complications that ranged from vomiting to death. Ether vapour was also said to be explosive – not ideal in a world lit by naked flames. So Morton inhaled it and then breathed out into a flame. Luckilv there was no explosion. It only ignited when lit by a taper.

Before testing its effects on a human, he decided to try it on something disposable – his wife’s pet dog and her goldfish. Both they and his marriage survived, just. He then went out in search of volunteers to be knocked out by the gas and have a tooth yanked to see if it hurt. Not surprisingly there were none, not even for five dollars per head. So Morton shut himself in his office, soaked a cloth in ether and put it over his mouth. With ether it was easy to overdose. A single breath could take in a dangerously large amount of vapour. He collapsed almost immediately, alone with no hope of resuscitation. Fortunately, the cloth fell from his face and about eight minutes later he regained consciousness. When told of his risky experiment, his wife was distraught. The next trial was for his assistant to extract one of Morton’s teeth under ether. By chance a ‘cracker maker’ with severe toothache came to the surgery and willingly took his place. The rotten bicuspid was wrenched out and the patient felt no pain.

The confident Morton arranged a demonstration at the very same hospital where Horace Wells had been humiliated. Morton was late and the operation was due to begin. Dr Warren, who had chaired Wells’s disastrous demonstration, was impatient, but Morton anaesthetised the patient quickly and, with the flourish of an actor, announced, ‘Your patient is ready, sir.’ The surgeon cut into the neck and removed a tumour almost the size a billiard ball. To everyone’s amazement the patient was silent and when the operation was finished Dr Warren declared, to loud applause, ‘Gentlemen, this is no humbug.’ The patient said he had felt no pain; it was merely as if his neck were being ‘scraped with a hoe’.

Three weeks later a young woman called Alice became the first to have a leg amputated under anaesthesia. As the surgeon finished the job he roused her and said, ‘Are you ready?’ She replied, ‘Yes, sir.’ The surgeon responded with, ‘Well, it’s done!’ and brandished her detached leg. Alice fainted with shock.

The word soon spread and within two months of Morton’s demonstration Robert Liston, the lightning leg-lopper in England, used ether for an operation and exclaimed: ‘This Yankee dodge beats mesmerism hollow.’ Oliver Wendell Holmes wrote to Morton coining the word ‘anaesthesia’ (Greek for ‘without feeling’) and wrote in an essay: ‘Inhale a few whiffs of ether, and we cross over into the unknown world of death with a return ticket.’

Morton was in it for the money or, as he put it, ‘personal rights and benefits’. But there was a problem. Ether was as ‘free as God’s sunshine’. He could not patent a chemical that had been known since 1540 so he tried to sell it under the name of Letheon (after Lethe, the stream of oblivion running through Hell). But doctors soon twigged that it was nothing more than good old ether. Morton abandoned dentistry to pursue recognition for having invented anaesthesia, but rival claimants were appearing on all sides. Crawford Long, a doctor in Georgia, had four years earlier successfully excised tumours under ether and had affidavits to prove it, but he had not published and brought his findings to the attention of the medical profession.

Charles Jackson, who had suggested the use of ether to Morton, declared himself to be the discoverer of anaesthesia. However, he was also claiming to have invented gun cotton and was suing Samuel Morse, asserting that he had given him the idea of the electric telegraph. He was staking more claims than an excited gold prospector.

Morton’s battle to establish his priority wrecked his health and reading an article in support of Jackson’s case almost precipitated a nervous breakdown. He died of a stroke, penniless and as yet unrecognised. But Jackson did not triumph. He became an alcoholic and was found at Morton’s graveside screaming at his dead rival. He died in an asylum.

Morton’s former partner, Horace Wells, fared no better. He was incensed that amid all the rival claims for ether his earlier work with nitrous oxide had been forgotten. He was now a chloroform salesman busily sniffing away his profits. In an apparent attempt to rid the streets of prostitutes he threw acid at two women and was arrested. In prison, under the influence of chloroform, he slashed the main artery in his leg and bled to death. He was only thirty-three years old. His estranged wife accused Morton of having stolen Wells’s discovery and driven him to madness and suicide. On the day she heard of his death a letter arrived stating that the Medical Society of Paris had recognised him as the discoverer of anaesthesia. Now his only recognition is on his tombstone, and a plaque on the wall of the Burger King restaurant in his home town of Hartford.

Today in the USA alone five to ten million patients per year receive nitrous oxide in the cocktail of anaesthetics given during operations. But, at least for major surgery, its days may be numbered. Recent research has shown that replacing it in the mix with oxygen greatly reduces the frequency of life-threatening complications.

Although ether also became widely used in surgery, it had an awful smell, it irritated the lungs and before patients were fully under they tended to thrash about. At Edinburgh University the young Professor of Midwifery James Simpson, a protégé of Lightning Liston, began to use ether to relieve the pain of women during childbirth. But he felt there must be a better, as yet undiscovered, anaesthetic. So he began sniffing anything that had a vapour. His solvent soirées with medical friends, and relations too, culminated not in passing the port but in breathing whatever solutions he had come across since the last party. This was exceedingly dangerous as he often had little knowledge of the properties or toxicity of the substances concerned. Among the solutions tested were acetone, now familiar as nail-polish remover, ethyl nitrate, a constituent in rocket fuel, and benzene, a poison and potent carcinogen. Such horrors were rejected largely because they smelled bad, caused headaches or irritated the lungs. With less luck, they might easily have been marked down for having killed the entire gathering. During one sniffing session in 1847 they tried sweet-smelling chloroform. Simpson’s first impression was: ‘This is far stronger and better than ether.’ He then realised that he was lying on the floor. Indeed, ‘We were all under the mahogany in a trice.’ They tried it again and down they went. Even his wife’s young niece, who had only the slightest whiff, exclaimed, ‘Oh, I’m an angel.’

Chloroform had been discovered by an inadvertent self- experimenter, Samuel Guthrie. He was an inventor fascinated by explosives and determined to improve on gunpowder. By his own admission his experiments caused hundreds of accidental explosions, one so violent that it blew the roof off his workshop and demolished walls. Guthrie frequently had to run for his life. There was hardly a bit of his body that hadn’t been partially barbecued at one time or another.

In 1831 he began to investigate the commercial potential of chloric ether, a supposed stimulant, which is now used as a pesticide. When he brewed up the constituents he made not chloric ether, but an alcoholic solution of chloroform – although he didn’t know it. It was an ‘intensively sweet and aromatic’ tipple when diluted with water so he sold it locally as Guthrie’s Sweet Whiskey. It became so popular that even respectable old ladies were passing out at the roadside. He little guessed that its ability to bring oblivion was its most commercial property.

Sixteen years later, and only four days after his first sniff of chloroform, James Simpson administered it to a pregnant woman who had on a previous pregnancy endured a three-day labour and had lost the baby. When she came to, the patient couldn’t believe she had given birth. She christened her new daughter Anaesthesia. Within weeks chloroform was being used in all operations at Edinburgh Royal Infirmary.

Although most surgeons embraced anaesthetics, a vociferous minority insisted that pain was good for you. One wrote to a medical journal that anaesthesia was a ‘decoy by which the credulous may be induced to give up their senses as well as their cash’. Another wrote that: ‘Knife and pain in surgery are words which are inseparable in the minds of patients and this necessary association must be conceded.’ The strongest objections were against giving anaesthetics to women during labour. ‘Pain,’ another male doctor declared, ‘was the mother’s safety, its absence her destruction.’ Charles Meigs, Professor of Midwifery at Jefferson Medical College in Philadelphia, assured women that labour pains were ‘a most desirable salutary and conservative manifestation of the life force’ and that there was a ‘needful and useful connection of the pain and the powers of parturition, the inconveniences of which are really less considerable than has by some been supposed’. But then, I don’t think he had ever given birth himself. He seems not to have held a high opinion of women, having pronounced that their heads were ‘almost too small for intellect and just big enough for love’.

It didn’t matter what the doubters said; expectant women began to demand chloroform. They were encouraged when notables gave it their blessing. After his wife Catherine had a pain-free delivery, Charles Dickens wrote that chloroform was ‘as safe in its administration as it is miraculous in its effects’. When Queen Victoria opted for chloroform for her last two births and called it ‘delightful beyond measure’, its popularity was assured.

It was nowhere more popular than at parties in Professor Simpson’s Edinburgh residence where ‘instead of music and dancing … every guest was treated to a trip to the realms of insensibility’. The widow of a local physician later recalled that in her youth ‘the Professor used to try his experiments with chloroform on us girls. Our mother feared nothing, and was only too delighted to sacrifice, if unavoidable, a daughter or two to science.’

Simpson became the apostle of chloroform and even enlisted God as the first anaesthetist. When extracting a rib to create woman, He ‘caused a deep sleep to fall upon Adam, and he slept: and he took one of his ribs and closed up the flesh’.

Simpson extolled chloroform’s virtues at every opportunity and was blind to its faults. When a young girl died within two minutes of chloroform being administered for an operation on an ingrowing toenail, Simpson dismissed suggestions that the anaesthetic was to blame. He knew it was safe – after all, he had tested it on himself.

But the death rate mounted. Eventually, a review of over 800,000 operations under anaesthetic revealed that the death rate from chloroform was four and a half times higher than for ether. Many of these deaths, even those of vigorous young people, were almost instantaneous, as if the patient had been shot through the heart. It was many years before medics established that with chloroform there was a fine line between anaesthetisation and a fatal overdose that caused heart failure.

Though ether and nitrous oxide gradually came back into favour, Simpson never failed to champion chloroform, even though it probably killed one in ten of his patients. He also continued to jeopardise his health with further self-experimentation. ‘I am ill and quite undone,’ he wrote, ‘from breathing and inhaling some vapours I was experimenting upon last night, with a view to obtaining other therapeutic agents.’ His servant found him unconscious on the floor and feared for his life. He wondered why Simpson took such risks, for he will ‘never find anything better than “chlory”’. Obsession is the hallmark of many self-experimenters.

It is estimated that over 100,000 people died from the medical use of chloroform. Simpson used it for the last two years of his life to control his angina. He died in 1870, worn out by overwork and self-experimentation. He was lucky to make it to the age of fifty-nine.

Anaesthesia revolutionised surgery. It prevented the patient having to undergo a terrible ordeal and succumbing to what Joseph Lister called ‘mortal shock’. There were those who believed that the patient suffered just as much pain but forgot about it on awakening. Dr Warren at Massachusetts General, the first surgeon to operate with an anaesthetic, had a singular idea of what the patient felt: ‘Who could have imagined that drawing a knife over the delicate skin of the face, might produce a sensation of unmixed delight? That the turning and twisting of instruments in the most sensitive bladder, might be accompanied by a delightful dream?’

Longer and more invasive operations could now be attempted, but it would be forty years before the first local anaesthetics came along. Cocaine was first promoted as a treatment for morphine addiction. It was an early ingredient of Coca-Cola, which was marketed as a remedy for depression and hysteria. No doubt it also attracted many new drinkers. It is amazing how blasé we once were about powerful drugs. During the First World War the famous London store Harrods offered ‘a gift box for our friends abroad’. It contained vials of morphine and heroin with a syringe.

The young Sigmund Freud, with his self-styled ‘explorer’s temperament’, began taking cocaine to test its effects as a stimulant and an aphrodisiac. His trials led him to extol its virtues and to assure his readers unwisely that ‘even repeated doses produce no compulsive desire to use the stimulant further’. It was one of the greatest blunders of his career. He went on to turn several of his patients and himself into addicts.

He did, however, notice its tendency to numb the tongue and mentioned this to an ophthalmologist. If Freud had devoted his time to following up this observation, the world might have been spared countless hours of psychoanalysis and outbreaks of the Oedipus complex. It is amazing how many medical men also noted the numbing effect of cocaine but failed to appreciate its possible significance. Freud’s ophthalmologist, Carl Koller, wondered whether cocaine might also numb the eye to allow surgery. So he and a colleague drizzled a solution of cocaine into their eyes and then jabbed the cornea with a pin and felt nothing but pressure. Koller established cocaine as the ideal anaesthetic for eye surgery and became known as ‘Coca Koller’.

This may have encouraged two New York surgeons, Richard Hall and William Halsted, to inject each others’ limbs and gums to produce localised areas of insensitivity to pain. Both became addicted to cocaine. Halsted took morphine to ‘cure’ his dependency on cocaine and became addicted to morphine for the rest of his life.

In 1886 the lumbar puncture (spinal tap) was first used to collect spinal fluid from a living patient. A German surgeon, August Bier, realised that this technique might allow cocaine to be introduced into the spinal cord to block the nerves serving muscles below the point of injection. So his assistant, August Hildebrandt, pushed a hollow needle through the membranes that protected Bier’s spinal cord and into the fluid-filled cavity beneath. While he fumbled to attach the needle to a syringe of the wrong size, Bier’s spinal fluid was spurting out onto the floor. The horrified assistant plugged the leak and became the next volunteer. His injection went well. During the following half an hour Bier enthusiastically tickled the soles of Hildebrandt’s feet with a feather, pinched his skin with hooked forceps, jabbed his thigh to the bone with a surgical lance, plucked hair from his pubes, stubbed out a lighted cigar on his skin, whacked his shins with a heavy hammer and for a finale violently squashed and yanked his testicles. A thorough man, Bier left no place untortured. Fortunately the whole lower half of Hildebrandt’s body was insensitive to pain – until the effects of the cocaine wore off. This experiment transformed surgery on the lower body. Bier went down in medical history and Hildebrandt is remembered as the man whose testicles he tugged.

For medical and dental purposes cocaine has been replaced by less addictive synthetic substances that have been developed by self-testing newly synthesised drugs. When not at the dentist, however, we prefer the addictive version. Around eighty per cent of all banknotes in circulation in Britain are contaminated with cocaine or heroin, rising to ninety-nine per cent in London. More than fifteen million pounds’ worth of notes are destroyed each year to protect the non-snorting public.

As no anaesthetics were entirely safe, surgeons continued to operate rapidly rather than expose the patient to long periods of anaesthetisation. What was needed was some way of reducing the large amount of anaesthetic needed to relax the muscles. Perhaps a non-anaesthetic might do the job. The solution came from aboriginal tribes in South America whose hunting arrows and darts were tipped with curare. Its ability to kill almost instantly – it was called the ‘flying death’ – did not suggest it would be useful for surgery. But even the natives knew that though it was lethal when it penetrated the skin, it was usually harmless when eaten in small quantities. Animal experiments in Europe showed that curare paralysed the breathing muscles but did not still the heart; with artificial respiration the animal could recover.

In 1944 the drug company Burroughs Wellcome isolated tubocurarine, the active ingredient of curare. Frederick Prescott, its head of clinical research, was not averse to testing new drugs on himself. He had taken a combination of morphine and methamphetamine (‘speed’) to test a theory that they might help to control blood pressure. In fact Prescott’s blood pressure soared to double the normal level and he had to be hospitalised until his hypermania subsided.

Undeterred, he volunteered to see whether curare might have some benefit for surgery. He also consented to be the human guinea pig. Perhaps he didn’t anticipate just how hazardous this might be.

The initial tests gave no hint of the ordeal to come. To see if curare could reduce pain, large strips of sticking plaster were ripped from Prescott’s body. This, he said, ‘caused considerable pain’. Curare was certainly no anaesthetic.

Then the trials got serious. To ensure a cosily realistic atmosphere Prescott lay on the table in an operating theatre. He was injected with tubocurarine, the medical equivalent of the poison dart. At intervals over a period of two weeks, with an anaesthetist and doctors in attendance, the dosage was progressively increased. Within two minutes of the final experiment commencing, Prescott’s face, neck and all his limbs were totally paralysed. A minute later his breathing muscles were also paralysed – and no one noticed. ‘I felt I was drowning in my own saliva because I couldn’t swallow or cough … I had the feeling I was suffocating.’ He could hear his colleagues chatting but was unable to move a finger or even an eyelid. He was helpless, terrified and sinking into unconsciousness.

Although the rest of the team were monitoring Prescott’s blood pressure and his super-fast pulse, they were unaware of his terror. He had not turned blue because they were pushing air into him by squeezing a rubber bladder. When at last they decided they had collected enough data, they injected him with an antidote to reverse the effects of the curare. But the dose was too small and it took a further seven agonisingly long minutes of artificial respiration before Prescott could breathe for himself. It was over half an hour before he could speak and four hours before he could see properly. Other ill effects lasted for days.

The experiments had been carefully planned, but no one had established a system by which the human guinea pig could signal if he was in distress. In more recent experiments the volunteer has a tourniquet on one arm to isolate it from the curare in his system. Thus he can communicate with the team through pre-arranged finger signals.

Despite his ordeal, Prescott volunteered for another experiment that lasted for forty-five minutes. It took six weeks for him to steel himself for the trial, but he did it and as a consequence compounds like curare are now used universally as an adjunct to anaesthetics to incapacitate patients undergoing surgery.

Four of the pioneers of anaesthesia became addicted to the drugs they were testing. Many of them died prematurely as disappointed men, having failed to achieve the recognition they thought they deserved. In contrast, Frederick Prescott was a modest chap who expected no praise outside the circle of his colleagues. Most of his family only learned of his risky adventures when they read the details in his obituaries many years later.

Anaesthesia has come a long way since the whack on the head with a mallet, but it is still a tricky business. In the United States no less than a hundred patients a day are said to regain consciousness while under the knife. Carol Weihrer has recently recommended the use of a wakefulness monitor in operating theatres after she ‘awoke’ during an eye-removal operation. ‘I didn’t feel any pain,’ she said, ‘but I felt tremendous pulling. It takes a lot of torque to get an eye out.’


Trials and Tribulations

‘We often make people pay dearly for what we give them’ –

Comtesse Diane

Even with anaesthetics, operations remain a daunting prospect so it is comforting to believe that there is a gentler treatment for our illness. We put great faith in ‘cures’. Patients who depart from the consulting room without a prescription may feel that they have been cheated. Our faith in drugs is so powerful that even if given a pill with no curative powers whatsoever, many people feel better. There has always been the whiff of magic in medicine.

The ancients had an appetite for noxious nostrums for diseases, and love philtres for unrequited desires. Herbalism was the midwife of both botany and medicine. For two hundred years virtually all botanists were also physicians or apothecaries, and herbals were the pharmacopoeias of their day. John Gerard’s Herball, published in 1597, became the most famous botanical book ever printed.

Unfortunately, herbalists were shackled to the ‘doctrine of signatures’, a belief that the nature of its healing powers was stamped on every plant. A resemblance to a part of the human body indicated the organ that it treated, hence lungwort, bladderwort, toothwort, and anything with a suggestive protuberance was of course an aphrodisiac. To the active imagination mandrake root was shaped like a naked manikin and was reputed to scream when uprooted from the ground. It could cause paralysis and madness, so it was used in love potions.

Because plants are treasure houses of drugs, a few of the herbalists’ concoctions actually worked: Jesuit’s Bark (quinine) from the Cinchona tree was indeed a treatment for ague (malaria), digitalis from foxglove leaves is a heart stimulant, senna pods are a useful purge, and centuries later salicylic acid from willow bark would be marketed as Aspirin.

In 1733 Poor Richard’s Almanac contained sage advice: ‘He’s the best physician that knows the worthlessness of the most medicines.’ Although they promised much, the majority of the herbalist’s remedies were useless or even dangerous. A buttercup ensured that he who takes it ‘leaves this life laughing’, but the herbal fails to make clear whether without the help of the buttercup he might not have left at all.

When fewer surgeons were part-time barbers and doctoring became a semi-respectable trade, ‘trained’ surgeons and physicians emerged from universities. In the eighteenth century a medical degree could be bought for twenty pounds even from some of the most prestigious institutions in Scotland without having to attend a single lecture. The standard of the student intake, even as late as 1869, may be judged from a statement by the Dean of Harvard Medical School who revealed that they set no written examinations because the ‘majority of students cannot write well enough’. A graduate who had suffered years of examinations and dissections qualified ‘never having dressed a wound, given an injection, seen a birth or attended at the bedside in a professional capacity’. Even the most experienced practitioners were powerless in the face of almost all the great killer diseases until the dawn of the twentieth century.

Many people did not survive infancy, because of the ravages of incurable chickenpox, diphtheria, dysentery and measles. Legions of adults were cut down by meningitis, tuberculosis and pneumonia; sex came seasoned with syphilis, and giving birth included the horrors of childbed fever brought by surgeons coming to the delivery room straight from the mortuary.

Confronted by such foes, doctors fell back on Voltaire’s advice: ‘The art of medicine consists in amusing the patient while nature effects the cure’ – or until he dies. The helpless physician could only indulge in ‘heroic cupping and vigorous blooding’ and refining his bedside manner. When prescribing drugs he plumped for the old standbys: poisonous antimony for fever, with side effects such as cardiovascular failure and sudden death; generous doses of toxic mercury against venereal disease with the added benefits of loss of teeth and floods of bloody diarrhoea followed by circulatory and kidney failure; opium for pain relief and a lifetime without relief from addiction. A century later Mark Twain could still claim that ‘a natural death is where you die without a doctor’.

The quality of doctoring may be judged by that of the royal physician who treated the madness of King George with leeches to the legs, a stream of emetics and by blistering the monarch’s shaved scalp to ‘extract the poisonous matter from his brain’. No wonder an eighteenth-century cynic wrote: ‘It is often ask’d, what Disease a Man died of … but properly speaking, the Question should be … what Doctor he died of.’ It is likely that the best-selling powders of an Oxford-trained doctor accelerated the demise of numerous patients including Laurence Sterne and Oliver Goldsmith.

Physicians were also inordinately expensive. Even the wealthy baulked at their bills. George III accused one of his physicians of belonging to a profession that ‘I most heartily detest’. The medic protested that Jesus healed the sick. ‘Yes,’ said the King, ‘but not at £700 [a year] for it.’ Later the King’s widow spent so much on doctor’s bills that she had to sell most of the furniture from her home at Frogmore.

Untrained quacks on the other hand were cheap. In eighteenth-century England anyone could patent a medicine and, as the ingredients were not regulated, the content could be adulterated at random. To describe the status of these dispensers a contemporary invented the phrase ‘licensed to kill’. The satirical cartoonist William Hogarth called quacks ‘The Company of Undertakers’.

Daniel Defoe described how: ‘Corners of Streets were plaster’d over with Doctors’ Bills and Papers of ignorant fellows; quacking and tampering in Physick, and inviting the People to come to them for Remedies.’ All the treatments were of course ‘Infallible’. Medicine was big business and some quacks made a fortune. Careless experiments in the bedroom led to a brisk demand for cures for the clap. In 1750 three out of every four doctors relied on venereal infections for their business.

Mountebanks were distinguished from other practitioners by the shameless promotion of their products. If their handbills were to be believed, their miracle potions were more than a match for any disease:

Here take my bills,

I cure all ills,

The Cramp, the Stitch,

The Gout, the Itch,

The Squirt, the Stone, the Pox,

The Mulligrubs,

The Bonny Scrubs,

And all Pandora’s box.

At a penny a pill, how could a wretch with mulligrubs resist? An impoverished population riddled with disease was vulnerable to shysters who ‘pretend to perform matters beyond reason’. Winter’s Elixir Vitae was advertised as having ‘revived great numbers of people supposed to be dead’. It was ever thus: the ‘sick trade’ is lucrative and misfortune is ripe for exploitation.

There were also so-called ‘piss prophets’ who could diagnose any illness with a glance at the patient’s urine. When ‘Doctor’ Myerbach was handed a flask of cow’s pee he instantly identified ‘too great a pleasure in women’.

Ben Jonson condemned the itinerant quack as ‘a turdy-facy, nasty-paty, lousy fartical rogue’ more interested in lucre than the welfare of a patient he would never meet again. Most quacks were showmen as well as salesmen. They would first draw a crowd and then a tooth or two, with loud music to drown the cries, and finally hawk remedies such as Scot’s Pills – ‘excellent for hard drinking’, Rose’s Balsamic Elixir for curing ‘Frenchify’d (i.e. syphilitic) patients’ or Horseballs for coughs.

While quacks charmed the punters with their slick, persuasive patter, educated physicians bamboozled them with impressive jargon. Fielding lampooned them with the doctor in Tom Jones: the patient, he opined ‘had received a violent contusion in his tibia by which the exterior cutis was lacerated, so there was profuse sanguinary discharge … Some febrile symptoms intervening at the same time (for the pulse was exuberant and indicated some phlebotomy), I apprehended an immediate mortification.’

Even reputable physicians learned largely from experience, and some quacks became more adept at tooth-pulling and bone-setting than most qualified doctors. Sir Hans Sloane, the President of the Royal College of Physicians, chose ‘Crazy Sally’ Mapp, the ‘Epsom bone-setter’ to treat his niece’s chronic back problem rather than risk the ministrations of his fellow doctors.

In Georgian England people could pick and mix what treatment they used. They often turned to self-dosing in the belief that taking control of their treatment was safer. Self-dosing became known as ‘quacking yourself’. Horace Walpole said that his father, the statesman Sir Robert Walpole, had ‘quacked his life away’.

To guide the self-experimenter there were do-it-to-yourself books which the poet Southey thought should be entitled Every Man His Own Poisoner. This was a time when even the official pharmacopoeias on which doctors relied endorsed the medicinal virtues of ground woodlice, crab’s eyes, and crushed bedbugs in white wine. They had only just abandoned recommending unicorn’s horn. The self-help guides and herbals were similar collections of improbabilities. The Poor Man’s Medicine Chest advised stocking up on such essentials as extract of toxic lead ‘for rough but safe purges’, and saltpetre (an ingredient of gunpowder), perhaps for even less safe purges. Some purges were said to work fifteen times or more with a single dose.

Medical guidebooks became best-sellers and gave rise to ‘schools’ of self-treatment. Isaiah Coffin’s book stimulated ‘Coffinism’, a term offering little prospect of a happy outcome. Samuel Thomson’s Physick for Families went through numerous editions and became a standard health manual for over 150 years.

The first thing was to denigrate the opposition. Thomson devoted an entire section to ‘How doctors shorten the lives of their patients’. The book is a mix of good sense and nonsense. His axiom was ‘an ounce of prevention is better than a pound of cure’. He rightly rails against doctors treating fever with ‘bleeding, blistering, starving, all their refrigeratives, their opium, mercury, arsenic, antimony, nitre, etc. are so many deadly engines combined with the disease, against the constitution and life of the patient.’

He was especially agitated by the practice then (as now) of keeping feverish patients cool to bring their temperature down. Thomson assures the reader that ‘No person yet died of fever.’ The culprit was ‘cold’, so the answer was to toss more coal on the fire. After all, he reasoned, the dead are cold so cooling kills. Thomson was an American and the bee in his buckskin was the deadly imbalance between body temperature and the outside temperature, resulting in ‘obstructed perspiration’, the ‘cause of all disorders’. In the ‘constant warfare’ between cold and heat, cold phlegm nourished worms and internal cooling manifested itself as dropsy, dysentery, canker, tuberculosis, pleurisy, even birth pangs.

Thomson also provided handy hints on what to do if you were spiked in the eye with a pitchfork or bitten by a mad rat. He describes how he cured a stinking black gangrenous foot with nothing more than a meal poultice.

Such manuals allowed people to self-diagnose, which added to the dangers of self-medicating. It was easy to get hold of virtually any remedy. Provincial papers were kept afloat by the revenue from adverts for proprietary medicines such as Daffy’s Elixir and Storey’s Worm Cakes. One powdered panacea could cure everything from cancer to red hair.

Queen Victoria scoured the papers for the latest remedies. She was a renowned imaginary invalid. Physicians had always cultivated the worried well and did little to dispel unfounded concerns in their wealthier patients. Self-diagnosis nurtured morbid health worries in the bourgeoisie to such a degree that hypochondria became known as the ‘English malady’. Those in denial boasted that hypochondria was the only disease they didn’t have.

Certain ailments became popular until they slipped out of fashion; ‘nostalgia’ had been commonplace until supplanted by ‘the vapours’ which in turn gave way to biliousness, with melancholia waiting its turn in the wings. Many of those who had escaped the clammy grasp of the physician fell into an obsessive craving for cures and the embrace of addictive drugs. Queen Victoria was never without Brown’s Chlorodyne, a heady mixture of chloroform, cannabis and morphine.

Commercial quackery suffered a severe blow at the close of the nineteenth century. With influenza sweeping across Russia and Europe, a company marketed their Carbolic Smoke Ball, an inhaler containing powder impregnated with phenol. They boldly offered a reward of £100 to anyone who caught the flu after using their device. Louise Carlill, who unluckily for them was married to a lawyer, used the smoke ball assiduously, caught the flu and sued the firm. The company’s defence was that the adverts were ‘mere puffery’ and only an idiot would believe such extravagant claims. The judge ruled that a vendor making such promises ‘must not be surprised if occasionally he is held to his promise’.

Today, thanks to the Web, self-diagnosis is again on the rise and many un-examined people are self-dosing with drugs that have never seen a pharmacy and may even be fakes. Quackery still flourishes. Britons spend £4.5 billion on ‘alternative medicine’. In the United States people visit purveyors of untested, unregulated and unlikely remedies more often than they consult conventional physicians. Numerous people still drink urine in the belief that it can cure everything including diabetes and cancer. There may even be an opening for a modern ‘piss prophet’.

For centuries the safety of proprietary drugs was effectively tested on the population at large. Most drugs are dangerous if the patient is overdosed, and no one knew what the safe levels were. Prescribing was a case of suck it and see – the patients sucked it and the physician would see whether they died or got better.

Things began to change when medics stepped into the breach to act as human guinea pigs. In 1803 Friedrich Serturner, a young German pharmacist fired with the scientist’s ‘need to know’, set out on a dangerous career of self-experimentation. In spite of fanciful theories, no one knew why even the most useful drugs worked, so Serturner tried to find their active ingredients. He developed a method for systematically analysing the constituents of drugs.

His first success was to show that the principal actions of opium were dependent on a substance he called morphine (from Morpheus, the Greek god of sleep and dreams). He first tested the effects of pure morphine by salting the food of house mice and feral dogs. It put them to sleep – permanently. Undeterred, he tried morphine on himself and his pals to determine the safe dose. They began by ingesting ten times more than is now considered safe. Soon they became feverish and nauseous with severe stomach cramps. Clearly they had poisoned themselves, perhaps fatally. Drinking pure vinegar induced vomiting and they fell unconscious. Thanks to the vinegar they survived, but the pains lasted for days.

Serturner continued to experiment with morphine and found that when opium failed to dull the pain of toothache a small dose of morphine did the trick. He hoped that ‘qualified physicians might soon concern themselves with this matter, because opium is one of our most effective drugs’.

His analytical methods were refined and used to isolate numerous useful compounds related to morphine including adrenaline (a heart stimulant); caffeine (a stimulant used in tonics and painkillers); cocaine (a local anaesthetic); codeine (a sedative and painkiller); ephedrine (used to treat asthma and hay fever) and many more.

Serturner went on to test other drugs and had many nasty moments. He was not alone. In 1819 a Czech medical student called Jan Purkinje also began to sniff and swallow drugs to test their action. He was aware of the dangers and knew that a self-experimenter should ‘exercise care lest he offer himself as a sacrifice by exposing himself to danger’. Nonetheless, he took risks.

Digitalis was widely used as a heart stimulant, but it also blurred the patient’s vision. So Purkinje overdosed on digitalis to study what was going on – a dose only a tenth as big had killed laboratory animals. Although his heartbeat became worryingly erratic and his eyesight was disrupted for a fortnight, he was able to make fundamental observations on the nature of vision. Purkinje discovered that colour was not perceived at the edge of the retina, and the blood capillaries serving the retina (now called ‘Purkinje’s tree’) could be examined by shining a light through the white of the eye. His techniques paved the way for the ophthalmoscope for examining the interior of the eye.

He carried out dozens of self-experiments to test the safety of drugs, including belladonna (extracted from Atropa, deadly nightshade), which he drank and put in his eyes. As a result the active ingredient, atropine, was later purified and is now used to dilate the pupils for examining the eye. It is also used to treat stomach ulcers and to counteract the nerve agents used in chemical warfare.

Camphor is now best known as the smelly ingredient of moth repellents, but in Purkinje’s day it was mixed with opium and given to children as a cough medicine. Purkinje’s tests of camphor left him unconscious and entirely disorientated for days, while the reported effects on children were even worse. He concluded that children would be better off with the cough (and possibly moths) rather than the cure.

Thanks to Purkinje, physicians were alerted to the importance of fixing a safe dose for every drug and to the dangers of one drug amplifying the ill effects of another. When he wasn’t putting his health on the line he studied lines, in the form of the ridges on fingertips, which eventually led to the forensic use of fingerprints.

In Victorian times arsenic and other potentially deadly poisons were readily available at every chemist’s shop and poisoners were among the best known celebrities of the day. Francis Galton, who is now best remembered for founding the study of eugenics – selective breeding to improve the human race – spent his early days in charge of a pharmacy. To get a working knowledge of his wares he swallowed them. He began to work his way through them in alphabetical order but soon ran into trouble with aconitum and arsenic. He gave up after croton oil, one of the most powerful purgatives known to man.

Industrial workers were also exposed to a rich menu of toxic substances. There was an urgent need for an antidote. In 1813 a chemist called Bertrand swallowed arsenic mixed with charcoal and suffered no adverse symptoms. The charcoal had absorbed and effectively inactivated the poison. This result intrigued Pierre-Fleurus Touéry. Could charcoal neutralise other toxins? Nowadays charcoal is given to dogs embarrassed by aromatic wind, but Touéry spent two decades testing the consequences of giving dogs charcoal with various poisons. The medical establishment was doubtful about the value of his results so in front of a crowded gathering at the Académie des Sciences he swallowed ten times the fatal dose of strychnine – plus charcoal. The atmosphere in the lecture theatre was electric. Everyone in the audience expected him to collapse and writhe around on the floor, dying before their eyes. They knew of no antidote. Fortunately Touéry survived, but he had taken a tremendous risk because the absorptive properties of charcoal varied immensely: a poor batch would have done for him. Thanks to his courage we now routinely use charcoal to absorb noxious gases and to treat poisoning by alkaloids and similar drugs.

Seemingly unlikely compounds were found to be useful drugs. Anyone who has seen Henri-Georges Clouzot’s wonderful thriller Le Salaire de la Peur (The Wages of Fear) will know not to shake a bottle of nitroglycerine, but medics were once convinced that it could soothe nervous disorders. In 1858 Doctor Field, an English physician, tasted nitroglycerine, an unstable high explosive produced from glycerine plus nitric and sulphuric acid. He immediately blanched and collapsed, convinced that his head would explode. His pulse faded to nothing, but his attendants brought him round with great difficulty.

Despite Field’s close call a young physician called William Murrell later repeated the experiment. He was astonishingly casual, licking a cork moistened with nitroglycerine and then starting his normal routine of consultations. Soon, however, his head was throbbing and his heart pounding. It ‘became so severe that each beat of the heart seemed to shake my entire body … the pen I was holding was violently jerked with every beat’. Nonetheless, he went on to dose himself with nitroglycerine perhaps forty times more. The astute doctor noted that some of the effects were similar to those produced by a drug then used to dilate blood vessels narrowed by disease so he trialled it on his patients. Today nitroglycerine is the standard treatment to relieve the oppressive pains of angina.

Virtually all drugs were once taken by mouth. Then Enoch Hale Jr, while working at the Massachusetts General Hospital in Boston, had a seriously ill patient who couldn’t swallow. But how else could a drug be delivered into his body? Hale realised that to inject a drug directly into the bloodstream was ‘highly dangerous, or at best of very doubtful safety’. Many dangerous drugs are at least partially inactivated by the digestive acids in the stomach. Morphine, for example, is vastly more potent when injected than when taken orally. To bypass this ‘safety valve’ was risky but it was worth a try. So he injected castor oil, a mild purgative, into rabbits and when there were no obvious ill effects he injected some of it into his own vein. Soon he felt enfeebled with headaches and ever-worsening stomach cramps. His face muscles became partially paralysed and for hours he couldn’t speak properly or eat. Even a month later he had not fully recovered. But the genie was out of the syringe and injection became an essential means of getting drugs as rapidly as possible to their site of action in the body.

A problem for drug testers is that a similar dose of the same drug may have very different effects on different people. A self-experimenter is only a sample of one. But if he survives and his experiments on animals and cell cultures go well, the drug may be deemed sufficiently promising to be trialled by volunteers. The point of these trials is first to ensure the drug is safe and then to establish that it is effective at combating a disease.

Many pharmaceutical firms once had in-house teams of volunteer testers but now they contract out to firms specialising in arranging drug trials. The drug trial business rakes in $24 billion a year. In Britain alone there are over 1,000 drug trials a year involving 100,000 or so volunteers. It has been estimated that at any given time around 50 million people worldwide are guinea pigs in clinical trials.

Volunteers are reimbursed for their time, often generously. But paying significant sums attracts those in developing countries who need the money. In the United States it is creating a growing band of ‘professional guinea pigs’. It is estimated that there are around 10,000 volunteers for whom participating in clinical trials is their main income. One serial volunteer spent 500 nights in research facilities in five years. This is not good for his health. Flitting from one trial to another to maximise his income may also encourage him not to observe the thirty-day ‘wash-out period’ that ensures all traces of previous medication have gone before his body is challenged again. Flouting this caveat may result in a dangerous combination of drugs in his system. ‘Career guinea pigs’ are also less likely to own up to side effects that might get them dropped from the trial and reduce their fee.

Over a series of trials each new drug may be tested on 10,000 people before being licensed for clinical use. Most drugs never make it to that stage. Many fail the laboratory tests and even those that have showed early promise are often disappointingly ineffective when tested on people. Of the numerous anti-cancer drugs that pass trials on humans, only five per cent are ever approved for general use.

All drugs can have unpleasant side effects. Approval is based on balancing the risk of adverse effects against the benefits that the drug might bring. I have occasionally taken a non-steroidal anti-inflammatory drug. The accompanying leaflet listed no fewer than sixty side effects. Large-scale trials on humans enable the manufacturer to estimate how frequently particular ill effects may occur. For this drug one in ten patients might feel somewhat short-changed to get only a little dizziness, diarrhoea or a skin rash. One in a hundred recipients may be troubled by swollen ankles, stomach bleeding, difficulties in breathing and hepatitis. But Mr One-in-100,000 enjoys numerous ordeals including hearing loss, a swollen tongue, bloody urine, fits and nightmares, hair loss and impotence. All these were worse than the condition for which I was taking the tablets. There was, however, a reassuring footnote: ‘Do not be alarmed by this list.’ Too late: I was already a nervous wreck.

The worst problem occurs when a really serious effect only comes to light after the drug has been in use for some time. In the 1960s thalidomide, a sleeping pill, was found to have produced extreme birth defects if taken by pregnant women. It was such a potent substance that it could disrupt the development of any animal and even the embryos of plants were grossly malformed by it, but pregnant animals had never been tested. For several decades a synthetic oestrogen called diethylstilbesterol was prescribed to prevent miscarriages. In 1971 it was found to cause vaginal cancer in daughters of patients who had taken the drug, but in the United States it continued to be prescribed for some time as a ‘morning after’ pill. Recently a new painkiller caused heart attacks and strokes, many of them fatal. In 2001 the manufacturer paid out $4.85 billion in compensation.

The purpose of initial drug trials on human volunteers is to find unexpected side effects. These so-called ‘phase one’ trials are the most risky and they usually involve only ten to twenty people at a time. In March 2006 a German biotech company hired Parexel, an American drug-testing firm in London, to test their latest product. Eight volunteers were chosen from respondents to an advertisement on the internet. They were contracted to stay at the clinic for two days during the trial and then attend several times later on for check-ups. They would be paid £2,000 each.

The healthy young volunteers were infused with the drug one after another. They had been warned that they might experience slight headache or perhaps some nausea. But as the last man was being injected one of the others began to feel ill. Soon he was screaming with pain. He tore off his shirt, shouting that he was burning; then he convulsed and collapsed. One by one the others followed suit, writhing on the floor and begging the doctors for help. Within minutes the calm of the clinic had given way to the chaos of a Victorian asylum. Two of the volunteers watched in horror, waiting their turn to collapse, but luckily they had been given a placebo and were safe. The other six were far from safe. Within ninety minutes they were having difficulty breathing and their pulse rates had doubled. This was an unprecedented emergency. Now comatose, they were rushed to hospital. The staff at the intensive-care unit had never seen anything like this before. Nine hours after taking the drug the men were unable to breathe unaided and were facing multiple organ failure.

It was twelve hours before relatives were allowed to see them. They couldn’t believe their eyes. The face and neck of twenty-one-year-old Ryan were swollen to twice their normal size; his body had inflated to that of a 190-kilogram (thirty-stone) man and his skin was purple. The partner of twenty-eight-year-old Nino said he looked like the Elephant Man. The doctor confided that Nino and Ryan ‘needed a miracle’.

Ryan, the most badly affected, was in a coma for three weeks, suffering with heart, kidney and liver failure as well as septicaemia and pneumonia. His fingers and toes were black with dry gangrene and as hard as stone. Several were amputated. He was not released from hospital for three and a half months.

So what went wrong? The drug being tested was TGN1412, a monoclonal antibody developed by a company called TeGenero (which translates creepily into ‘I create you’). Monoclonal antibodies are artificial versions of the body’s natural antibodies that fight off disease. The Nobel Prize was awarded to the British scientists who developed them and they are the great hope for twenty-first-century medicine. Dozens of them are now in medical use and many more are being tested. Herceptin, for example, treats breast cancer by attaching to malignant cells and stopping them from multiplying, thus curbing the tumour’s spread.

TGN1412, on the other hand, could also stimulate cells to divide. It targets white blood cells called T-cells, a major player in the body’s defences. The hope was that TGN1412 would boost the body’s immune system into action by creating reinforcements to attack the rapidly proliferating cells of lymphatic leukaemia.

It would seem sensible to test a new drug on fit and healthy volunteers who could cope with any adverse side effects, but in this case it was a disaster. Cancer victims are under siege and have weakened immune systems that are desperately in need of a boost, but healthy people do not. Inside the volunteers’ bodies TGN1412 stimulated a chain reaction, releasing millions of cytokines, the immune system’s messengers, which in turn triggered T-cells to liberate even more cytokines. This caused a ‘cytokine storm’, a deadly overreaction in which the immune system attacks the body, inflaming blood vessels and consuming internal organs. No wonder the victims thought they were on fire.

When humans are first exposed to an untested drug it is usual to dose a single volunteer to begin with, then observe how he gets on before exposing anyone else. The second volunteer might be tested several hours, days or even weeks later. Those testing TGN1412 were dosed within only a few minutes of each other, thus putting all six of them in danger.

TeGenero claimed that there was nothing in the laboratory experiments to suggest there might be a violent reaction to the drug. But what occurs in cell cultures exposed to a drug is not a reliable indicator of what might happen inside the human body. Nor were experiments on animals a good guide in this case. The TGN1412 antibody was made up mostly from human protein and there are biochemical reasons to suppose that the response might therefore be far greater in humans than in rats or rabbits.

The after-effects were not entirely a surprise. Parexel had indicated in the contract signed by all the volunteers that cytokine release was a possible consequence of taking the drug, and TeGenero had notified the Medicines and Healthcare Products Regulation Agency, who authorised the trials, that there was a risk of cytokine release and that a similar drug had induced a bad reaction.

TeGenero went into bankruptcy. A government inquiry into what had gone wrong made many recommendations to prevent another such incident but failed to apportion blame. There had never been such a disastrous trial before, nor has there been one since.

The victims still suffer from the physical and psychological aftermaths of their traumas. One of the participants, David, has memory loss and the early indications of an aggressive cancer. Nino has numerous tender lumps emerging all over his body. His partner, Myfanwy, naturally wishes that he had never involved himself in the trial. At the time she had voiced her qualms, but he had reassured her – it was not just the £2,000 fee, he was testing a cure for leukaemia and helping mankind.

What would we do without such willing volunteers? Myfanwy thought that we should be thankful to these men ‘for having the courage to help bring medicines to us all’. Indeed we should.
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Mandrake root whose anatomy suggested it would work wonders in love potions.
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