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What to do in a case of suspected poisoning


Seek urgent medical attention


If needed, dial 999 for an ambulance or phone NHS Direct on 0845 46 47


Take the victim to Accident and Emergency or Primary Care at your nearest hospital


DO NOT make the victim sick


If the poisonous substance was swallowed, wipe the lips and mouth and remove any leftover substance


If the victim suffered a chemical burn, soothe the burn with milk or water


If the victim is unconscious, place him or her in the recovery position:on his side, but with one leg bent to support the body, so preventing him from rolling on to his front, and his uppermost hand placed under his chin, to support his head, which should be slightly tilted back – this stops him swallowing his tongue, allows him to breathe and allows any fluid to drain out of the mouth


If breathing stops, use resuscitation but take care to protect yourself from poisoning


Get a sample of the poison to aid diagnosis









Preface


PEOPLE ARE ALWAYS SAYING how times have changed. But in the case of poison and poisoning, although few people can really be unaware of the danger of poisonous substances these days, still every year thousands are killed or made seriously ill by poison. Just like they were a century – or even a millennium – ago. Whatever happened to learning from our mistakes?


Socrates was put to death by a forced drink of hemlock; King Charles II was killed by his overzealous doctors; Napoleon was poisoned by his wallpaper ... These are just three of the many victims and their murderers that you will meet within the pages of this compendium of poisons and poisonings.


While most poisoning deaths are accidental, many victims are deliberately poisoned, and throughout recorded history, as this book will show, poison has been a favourite tool of murderers and assassins. Even in the 21st century, prisons worldwide still hold many murderers who used poison as their deadly weapon. Poisoning has the twin advantages for a killer of not requiring any direct physical violence and of there being a good chance that the crime will remain undetected. We know of course of many poisoners who have been detected and brought to justice, but how many have got away with it? We will never be sure.


While it is probably unlikely that you, the reader of this book, will be the victim of deliberate poisoning (unless you are very rich and extremely unpopular), there is no doubt that we are all, every day, at risk of becoming seriously ill, or dying, through contact with poison. Poisons are everywhere, as this book will demonstrate. Whether in the home or at work, in the countryside or in the sea, poisons pose a real threat to us.


To be fair, science has come a long way in learning the cause and treatment of a wide variety of poisons and poisonings, and many have been banned from use or assigned many precautions.


The purpose of this book is to clearly and accurately describe the many different kinds of poison that exist, what their effects are, how they can (sometimes) be treated and to show how, by design or by accident, they have led to the deaths of so many people.


Please note


This book is intended as a reference volume and informative guide for those wishing to know more about this fascinating subject. The author and publisher accept no liability for any claims arising from the use of this book and the information contained within it.


How this book is arranged


The contents are divided into sections and subdivided into chapters for ease of reference. There is a great deal of further information at the end of the book, and if you are looking for information about a specific poison (or poisoner) then you can find it by referring to the index on page 423. Many words are included in the glossary on page 387.


These are the sections to come:









Introduction


Before getting too deep into detail, this chapter will give you a broad overview of poison and poisoning, including types of exposure, side effects and many wicked stories of past poisoners.


The poison basics: sources, symptoms and treatments 


We’ll start with the sources of poison, covering mineral, vegetable, animal and man-made substances. These chapters will also explain how poisons work and the signs and symptoms of poisoning. A further source of poisoning – medical conditions caused by deficiencies, or excesses, of substances needed for the normal functioning of the body – will also be discussed, followed by a chapter on treatments.


The poison problems: at work and in the home


There are countless problems caused by specific poisonous substances, and we will discuss many of them here, from poisonous pigments and dangerous dyestuffs to occupational hazards, including fatal farming; from frightening foodstuffs to household horrors; from murderous make-up to the noxious nursery.


The ultimate poison legacy: catastrophes, accidents, murder and suicide


This chilling group of chapters covers the more gory details: catastrophes and accidents with poisons, intentional poisonings (including murder and warfare), self-inflicted poisonings, including abortion and, finally, suicide.


The poison penalties: uses, abuses and consequences


Delving even deeper, this final group of chapters begins with the medicinal uses of poisonous substances and the poisoning that results from misuse and abuse. We’ll also look at the lessons learned: medicines that have been restricted or withdrawn from use due to their unacceptable side effects. Finally, we’ll discuss the legalities that affect or have affected the sale, supply and use of poisonous substances.


Further Information


For those readers who would like more detail, this final section includes a series of appendices that list the full names of the living species mentioned in the text and their poisons, more information on natural dyestuffs, a more detailed cellular-level explanation of how poisons actually work, effects of deficiency and excess of vitamins and minerals in the body and a lethal lexicon. Finally, there is a list of abbreviations, a glossary of medical terms, references for each chapter, a bibliography and a list of websites for further reading, followed by the index.


Be prepared to see the world in a totally different (and perhaps more paranoid!) light by the time you’ve finished reading about the fascinating world of poisons.









Chapter 1


A General Introduction to Poisons and Poisoning


POISONS ARE EVERYWHERE. THOUSANDS of people die every year from accidental poisoning caused by household products, wild plants, venomous creatures, occupational hazards and many more.


In a one-year period from 2005 to 2006, the United Kingdom’s National Poisons Information Service, which supplies specialist information and advice on the treatment of poisoning to doctors, received 90,000 telephone calls, of which almost 10,000 related to poisoning by household products alone.


All substances can be poisons, but the right dose distinguishes a poison from a remedy. So said the physician Paracelsus nearly 500 years ago. Even water can be a poison if you drink enough of it. But, by poison, we usually mean a substance that causes serious bodily harm or ultimately death from just a very small quantity.


Many of these poisonous substances have been abused throughout the years. For example, Dr Harold Shipman, a GP who killed at least 215 of his patients in the final decades of the twentieth century (more about him in Chapter 20), and other medical professionals took advantage of their special position and ease of access to poisonous medicines, using them deliberately to kill. Lesser mortals used whatever was available: rat poison such as the tasteless and odourless arsenic was frequently added to a variety of food and drinks without conjuring suspicion.


Many different foodstuffs have been used by murderers to hide poison, from scones and cakes to spaghetti Bolognese. Murderers are inventive, and where a stronger flavour is needed to mask the poison, such as with phosphorus, HP sauce and curry have also been used.


Poisoning may be deliberate like this, but it may also be unintentional. Of the thousands of cases of poisoning every year, the majority are accidental. The incidence of poisoning continues to rise annually, due to the increasing availability of potent medicines, the illicit use of so-called recreational drugs like ecstasy and an ever-growing number of toxic substances used in industry. Luckily, the number of antidotes is increasing as well: until recently there had been no antidote to cocaine overdoses, but in September 2008 scientists from Kentucky University in the USA announced that they had discovered one that they will develop. And more sophisticated medical treatments used today mean that, although incidences of poisoning are increasing, fewer of them result in fatalities.


Cleaning substances, painkillers, cosmetics and plants are the most common causes of accidental poisoning, and small children constitute the largest group of patients involved in these cases. Fortunately most of them survive because of prompt treatment. The majority of deaths from poisoning are of adults, and the largest number each year are caused by antidepressants, painkillers and street drugs.


Many examples of poisoning were first made known by their publication in medical journals. The British Medical Journal (BMJ) and The Lancet are probably the oldest and best known in Britain. In the United States, the New England Journal of Medicine and the Journal of the American Medical Association (JAMA) are considered the most prestigious. There are a great many medical journals published regularly throughout the world on every conceivable specialist topic, and, through these journals, cases and causes of poisoning are still frequently made known to the medical profession and the wider world.




Dr Thomas Neill Cream was a physician born in Glasgow who studied medicine at McGill University in Canada and graduated in 1876. He practised as a physician in Chicago, where he was also involved in murder, arson, abortion and blackmail. In 1881, he poisoned his mistress’ husband with strychnine. Showing rather odd behaviour for a murderer, he wrote to the district attorney suggesting that the body be exhumed. As a result he aroused suspicion and was arrested, tried and sentenced to life imprisonment.


His sentence was shortened and, upon release in 1891, he came to London, where for several months he preyed on prostitutes, giving them pills laced with strychnine. He managed to kill four of them. Being cross-eyed, he was somewhat noticeable in appearance, and so became known as the Cross-Eyed Lambeth Poisoner. As he had done in Chicago, he drew attention to himself and was soon arrested.


A prostitute who survived his attentions remembered the cross-eyed doctor well. After she came forward and identified him, he was charged with murder. A chemist told the court that Dr Cream had purchased Nux Vomica (which contains strychnine) and some gelatin capsules from his shop. A search of Dr Cream’s lodgings produced no less than seven bottles containing strychnine. The jury convicted him and he was hanged in November 1892.





What’s your poison?


Not surprisingly, along with the many naturally occurring poisons – animal, vegetable and mineral – there are many more man-made ones. All poisons are chemicals of one sort or another, and work in a wide variety of ways.


With the wide variety of poisons and poisoning techniques comes a wide spectrum of undesired effects. Many chemicals, while not toxic themselves, can be converted into toxic breakdown products – metabolites – by enzymes in the body. This is what happens with alcohol, a poison that occurs many times in this book, in both good and evil guises. The degree of poisoning of a person will depend on how fast the toxic metabolite is produced, compared to the speed with which the body can break it down into something less toxic, or excrete it.




In 1914 the French government banned the liqueur absinthe, claiming that it caused hallucinations and epilepsy. But this was not true. The ban was really an attempt to reduce the number of alcoholic poisonings and deaths, for the common good.


Absinthe is a highly alcoholic drink, containing some 68 per cent alcohol. It is made by infusing double-distilled spirit with wormwood flowers and other herbs. The wormwood plant contains a bitter alkaloid called thujone. The essential oils of aniseed, coriander, fennel, peppermint, hyssop, angelica and lemon balm are used to mask its bitter taste in the drink. The finished product, absinthe, is a pale green liqueur, which has traditionally been served by pouring iced water over a sugar cube placed in a perforated spoon, above a glass containing the absinthe. The alcohol and water mix results in the traditional cloudy drink.


While the alkaloid thujone certainly is a narcotic poison, the quantity to be found in absinthe is unlikely to cause any problem. The high alcohol content in absinthe was the real culprit in this particular case.





Exposure – it will get you either way


Poisoning can result from either acute or chronic exposure to a noxious substance. Acute exposure refers to when the poison is delivered as a large single dose. Chronic exposure is usually due to a low level of exposure over a prolonged period of time – anything from days to decades.




About 40 years ago mentholated cigarettes were very popular. These were manufactured and packaged in the same way as any other cigarette, except that the tissue and foil wrapping encasing the cigarettes within the carton were impregnated with menthol. Only a short period of storage time was needed for the menthol to suffuse the cigarettes.


A woman who smoked 80 mentholated cigarettes daily for three months developed insomnia, an unsteady gait, thick speech, a tremor of the hands, mental confusion, depression, vomiting and cramps in her legs. Her heart rate was found to be very slow, at only 44 beats per minute. All these symptoms rapidly disappeared when she smoked ordinary cigarettes, without menthol. Later a test dose of 65mg three times a day for seven days produced the same slow heart rate and evidence of toxicity. Now that’s a lesson learned the hard way.





Chronic exposure can result in a slow accumulation of a poison within the body, as has happened to workers in a number of industries in the past. For example, the lung disease silicosis can have a latency period of about ten years before the symptoms begin to show themselves. With asbestosis, this period may be as long as 25 years.


In recent years there has been a massive increase in the number of cases of skin cancer, not only due to chronic exposure to sunlight but also to chronic sunbed tanning in beauty parlours. Young ladies who try the acute approach to tanning in coin-operated booths usually end up on the news, having required hospital treatment for burns.


Ultra-violet or even visible radiation from sunlight acting on the skin, in conjunction with a number of drugs, can trigger photo-toxic and photo-allergic reactions. Contact with some plants can cause allergic reactions too – the sap of spurges, Euphorbias, can cause contact dermatitis if it gets on the skin, and is much worse if it happens while the skin is exposed to sunlight, often resulting in an acute condition requiring hospital treatment. For gardeners, this can have serious consequences as initial slight acute reactions can become serious and chronic, as we shall see in Chapters 8 and 9.


Poisoners of the deliberately murdering kind tend to match their motive with the type of poisoning. For example, those who are in a hurry to collect the life insurance of their victim prefer a massive one-off acute dose while others use the slow insidious method of chronic exposure, in the hopes that they are less likely to be discovered. In recent times, both techniques have been used and abused.




Dena Thompson was nicknamed the Black Widow because she chose lonely single men as her victims. She preyed on them physically, sexually and financially, tricking them out of a total of more than £500,000. It was in 1982 that she met her first husband, Lee Wyatt, whom she married two years later.


In 1990 she met and bigamously married Julian Webb. Only a few months later, she told him that she had cancer, a lie created to extort money from him. In 1994 she murdered him by mixing some tricyclic antidepressants and painkillers into a home-made curry for a quick kill, the spices in the curry masking the bitter taste of the drugs. When he died, she persuaded the police that he had committed suicide due to depression. However, her mother-in-law was suspicious and refused to allow her son’s body to be cremated, which would have destroyed any evidence. She insisted that he be buried, but no investigation was attempted for years.


Dena then rekindled an old friendship with a teacher and obtained money from him by using the cancer story once again.


In 1995 she was sent to prison for stealing money from the building society where she worked. At that trial, she tried to blame the theft on her original husband, Lee Wyatt. Upon her release from prison she had a relationship with a prison officer and then with an army officer. In 1997 Lee Wyatt finally divorced her, and she then set off to find another victim.


In 1999 Richard Thompson became her third husband and the cancer story was used yet again. She spent over £12,000 on his company credit card, emptied his savings account and then attempted to kill him. At a trial the following year, she was cleared of the attempted murder but found guilty of stealing the money from him as well as from two former boyfriends, and she was sent to prison yet again.


Julian Webb’s body was exhumed in 2001 and re-examined, largely as a result of his mother’s insistence over the years that he would never commit suicide. This belated forensic investigation proved that Webb had indeed been poisoned by curry. At a further trial, the Black Widow was sentenced to life imprisonment for murder, and she will serve at least 16 years in prison before her sentence is re-evaluated.





Different poisons tend to build up in specific parts of the body: for example, lead gets into the bones while insecticides prefer body fat. But the central nervous system is by far the most frequently affected by poisoning, followed by the circulation, the liver and the kidneys. Less frequently affected are the lungs and skin, and bones and muscles least of all. Forensic examination of a body can uncover poison in any of these places, as in the case of the Black Widow, Julian Webb and the killer curry.




In December 2007, Heather Mook, who had previously been convicted in 1981 for poisoning her seven-year-old daughter Theresa with antidepressants, was found guilty of trying to murder her husband using antidepressants and rat poison in his spaghetti Bolognese. She had cooked the poisoned pasta in an attempt to get away with the theft of £43,000 worth of life savings intended to pay for a nursing home for her husband’s mother.


Like the Black Widow, she too had tricked friends into handing over £20,000 by pretending she was being treated for cancer. At her trial, many other scams and deceptions came to light, together with a string of previous convictions, including a £5million luxury car and bogus hotel property scam. When the jury found her guilty, she was sent away for psychiatric reports before being jailed indefinitely, although she will be considered for parole after serving a minimum of five years in prison.





Going cold turkey


We all know that the morning after can be mildly unpleasant after a few glasses of wine, but a nightmare after a few bottles. If the body can break down toxins rapidly enough, then the ill effects of a poison will be minimal, as with the occasional glass of wine. But when the quantity of the noxious substance outweighs the speed of the body’s ability to break it down, as with binge drinking, an awful hangover is only the best-case scenario.


Exposure to a number of poisons taken together may sometimes change the speed of absorption, breakdown or excretion. The effect may be a simple additive one, where the total effect is equal to the sum of the effects from each substance on its own. But often there is a synergistic effect, where the total combined consequence is far greater. Such synergy is seen, for example, with alcohol and cocaine, which both affect the brain on their own but produce much more serious effects when taken together. Sometimes even the presence of a non-poisonous substance can increase the toxicity of a poison, an effect called potentiation, such as in Chapter 3, where a perfectly edible mushroom should not be eaten by beer drinkers.


The opposite effect, antagonism, is far more useful, as this is how an antidote works. Antidotes are used in the treatment of poisoning to interfere with or counteract the action of toxins. Drugs derived from opium, such as morphine, and synthetic drugs made from it, like heroin, are called opioids. Opioids all act at specific receptors in the body, particularly in the brain, to depress the central nervous system. The effects of an opioid overdose can be reversed within seconds by an intravenous injection of an opioid antagonist drug, such as naloxone, which is used to compete with the opioid drug at these receptors, thus rapidly reversing their effects – a sort of instantaneous cold turkey.


Everything in moderation


A controversial theory called hormesis suggests that low-dose stimulation by some poisons may lead to protection against their toxic effects. Dioxins are environmental poisons and carcinogens produced during the manufacture and incineration of plastics. But in minute doses in rats, these dioxins have been shown to reduce certain cancer rates. It has been known for centuries that very small doses of cyanide or strychnine act as tonics; indeed, many medicines in the past included them as ‘must-have’ ingredients.


Curiously, nuclear workers have been found to have lower rates of some cancers than the general population, perhaps due to their exposure to poisonous substances – in moderation – at work. In Cornwall, the radioactive gas radon, escaping from the underlying rock, can build up in houses that are not adequately ventilated. But this county’s rate of childhood leukaemia is lower than the national average. This controversial theory even appears to hold with certain plants, which have been found to flourish when given low doses of certain herbicides. As a result of this theory, some doctors suggest that a moderate intake of alcohol is healthier than none at all.


The effects of some poisons are reversible, so the effect of a moderate dose will wear off with time, as the body breaks down – that is, metabolises – the poison into less toxic substances, which can then be excreted. Fortunately this is the case with alcohol. With some toxins the body responds by way of rapid evacuation, as in the case of food poisoning, where vomiting and diarrhoea quickly remove the cause of the problem. Other poisons, like the heavy metals such as lead and mercury, tend to accumulate because our body has no use for them, and so it stores them away until eventually the quantity is so great that the poison starts to interfere with vital functions.


Unintended side effects


Poisoning produces a number of common and expected symptoms: abdominal pain and vomiting, progressing in more serious cases to delirium and loss of consciousness, and even slowing respiration and death. A host of other symptoms can also occur during this progression, some of which may be highly characteristic to the poisonous substance.




George Hersey lived and worked in South Weymouth, Massachusetts. This young widower became engaged to a young lady called Mary Tirrell. Unfortunately she died soon after the announcement of their engagement. Her parents, seeing the young man’s grief, offered George a home with them. He accepted and soon befriended their eldest daughter, Betsy. She was plain, unmarried and 25 years old. She always seemed somewhat low in spirits. In those days, she was likely to remain a spinster. Betsy began to look after George, mending his shirts and caring for his appearance. George did not work for a time, but he studied chemistry and, in particular, poisons, about which he could talk quite knowledgeably.


As the months went by, Betsy and George embarked on a secret love affair. But even so, Betsy’s depression continued. One day George went to Boston and bought some strychnine from a pharmacy, explaining that he wanted it to put down a dog. In early May 1860, he took Betsy out for a carriage ride and on returning home went straight to bed, complaining of a headache. Betsy sat with the family that evening, reading aloud from the newspaper, before she too retired.


Half an hour later she was thrashing about in bed, twitching, convulsing and screaming. Her back was arched and she was in terrible pain, symptoms suggestive of strychnine poisoning. George was sent to fetch the doctor, but Betsy was dead before he arrived. A post-mortem showed that Betsy was three months pregnant. The doctor thought that she had been poisoned. The coroner was notified and tissues from various parts of the body were removed for further analysis. Betsy’s parents, upon learning of the pregnancy, ordered George out of their house.


A search of the dead woman’s room produced a spoon with traces of jam. Subsequent analysis showed this to be strychnine-laced jam. George Hersey was arrested and put on trial. He pleaded not guilty but a Boston doctor appeared at the trial and testified that George had requested that he perform ‘an operation’ on a lady friend who was pregnant. The doctor had refused, of course, and had also refused to supply strychnine that was also requested.


The court decided that George had supplied Betsy with the poisoned laced jam, telling her that it would ‘help’ her out of her trouble, and she had taken it in the hopes of getting rid of her baby. The defence tried to suggest that Betsy had committed suicide because of her depression, but the jury found George guilty of murder, and he was sentenced to death. Before his execution, he admitted to causing Betsy’s death but denied killing his first wife and his fiancée Mary Tirrell, Betsy’s sister.





While some symptoms of poisoning are expected, others can creep up on us, sometimes even revealing seemingly harmless substances as poisonous. Medications prescribed by doctors can produce unwanted and even harmful effects, described as iatrogenic. This does not imply that there has been any lack of care by the doctor. Adverse, unwanted reactions may simply be a side effect of the medication, and may be unavoidable and mild. For example, the drowsiness caused by taking one of the older type of antihistamines is inevitable, as these older antihistamines cross the blood-brain barrier while the newer non-drowsy type do not, or do so to a far lesser extent. In recent years, this drowsiness side effect has been put to good use in over-the-counter remedies sold to treat insomnia.


We all know that you can have too much of a good thing, and sometimes iatrogenic illness can be caused by the interaction of several different types of well-intentioned medicines taken together. Every year, many elderly patients fall ill and are admitted to hospital due to interaction of their prescribed medicines – either with one another, or more likely with over-the-counter medicines or herbal remedies purchased by the patient, or their well-meaning relatives. This is not a new phenomenon: the physicians who treated King Charles II went overboard in their eagerness to cure their royal patient, and they killed him in the process.




It is widely believed that King Charles II was killed by the treatment he received from his physicians during his final illness. Charles II was born in 1630. His father, Charles I, was beheaded in 1649, and Charles II was forced to live in exile in Europe for nine years until the collapse of Cromwell’s regime, after which he was restored to the throne. He reigned from 1660 to 1685.


His final illness began with a sore foot when he retired to bed on Sunday 1st February 1685. By the next morning he appeared to be quite ill. The royal physician, Sir Edmund King, attended to the royal foot, but while a barber was preparing to shave the king, Charles II was struck with an apoplexy (now called a stroke). In an attempt to purge his leader of the illness, Sir Edmund immediately bled the king of 16 ounces of blood – the better part of a pint. He risked his own death with this act, as he should first have obtained the permission of the Privy Council.


By now, a dozen physicians were gathered about the king’s bed, all of them anxious to draw off the ‘toxic humours’ assailing their monarch. He was bled, he was purged, his head was shaved, and cantharides – Spanish Fly – plasters were applied to his scalp to cause blistering; plasters of spurge were also applied to his feet to induce yet more blisters. When they didn’t work, red-hot irons were applied to his skin. The large royal bedroom became very crowded, with 75 or more people now present: not only the physicians and their assistants, but also family members and many state officials.


The physicians worked on their monarch for five days, applying enemas of rock salt and syrup of buckthorn and an ‘orange infusion of metals in white wine’. The king was treated with white hellebore root, Peruvian bark (now better known as quinine), white vitriol in paeony water, a distillation of cowslip flowers, sal ammoniac, julep of black cherry water – in addition to even more bizarre medicaments such as oriental bezoar stone from the stomach of a goat and boiled spirits from a human skull. Nothing worked, but despite all this ‘treatment’, the king apologised to those about him: ‘I am sorry, gentlemen, for being such an unconscionable time a-dying.’ It seems hardly surprising that he then added, ‘I have suffered much more than you can imagine. ’


By the following Friday (6th February 1685), the king was totally exhausted. His body was raw and aching with the burns and inflammation caused by his treatment, so his physicians gave him heart tonics, but it was all to no avail and the king lapsed into a coma. He died at noon on the following day. The historian Thomas Babington Macaulay recounted at the time that the poor king was ‘tortured like an Indian at the stake’. In an extreme case of iatrogenic effects, the king was killed with kindness. Fortunately, today, doctors know far more about how medicines work and such polypharmacy is now much rarer – though not unknown.





So that’s poisoning in a nutshell, but this chapter only skims the surface. Read on to discover where poison comes from, how to treat poisoning, how to avoid it – and some of the people who didn’t.









The Poison Basics: Sources, Symptoms and Treatments 


Chapter 2


Momentous Minerals and Deadly Dusts


OUR OWN PLANET CAN cost us our lives. For thousands of years, we have known that there are many poisons of mineral origin, from the very earth beneath our feet. These substances cause poisoning in humans because the body absorbs them in error, mistaking them for those essential elements that the body really needs, such as minerals to incorporate into enzymes. This mix-up happens because of the similarity of the poisonous minerals’ atomic size to that of the essential elements.


Some deadly natural chemicals


Antimony is a metallic element widely used in modern industry in alloys and semiconductors. Its compounds are used in flame-proofing and rubber technology, paints and dyestuffs, as well as ceramics, enamels and glass. Even in the Middle Ages it was known that pigs thrived if a little antimony was added to their feed, given as the compound antimony potassium tartrate. However, the same feed supplement, if given to humans, caused people to vomit, which explains this compound’s name, tartar emetic (emetic means to cause vomiting). Medicines containing antimony have been used for centuries, but few have been used as a means of poisoning, as in the case of Charles Bravo.




Charles Bravo was an ambitious 31-year-old barrister who was poisoned with tartar emetic in 1876. It took him three days to die. A number of suspects were involved in the case: his beautiful heiress wife, Florence, aged 29; her physician lover; and the stableman George Griffiths, who bore a grudge, having been dismissed by Mr Bravo. George also had a supply of the poison, which he kept for worming the horses.


Florence had been married before, and during her previous marriage she had taken to drinking heavily, so she had gone to Malvern to take the water cure. It was there that she began an affair with the physician, James Gully, who was twice her age. Dr Gully made her pregnant and then performed an abortion, an illegal act at the time for which Florence was ostracised by her social circle.


Her second marriage to Bravo had reinstated her position in society, but it made her lover very jealous. Florence was very rich, and for Bravo, this marriage offered the possibility of access to her fortune. He had political ambitions and hoped to enter parliament. However, the night before the poisoning, there was a furious row between husband and wife as Florence had invoked the Married Women’s Property Act of 1870 to prevent Bravo from getting his hands on her wealth.


In her first marriage, Florence had been abused, and she now found herself abused again by Bravo. He was autocratic, and she claimed he made her perform ‘un-natural acts’. She had by now suffered two miscarriages, and had come to dread his visits to her bedroom. On the night in question, Florence drank too much and retired to her bed, as did her housekeeper. Bravo then retired to his room and drank a glass of water from the carafe beside his bed. This water was poisoned: it contained tartar emetic in sufficient quantity that Bravo was quickly writhing in agony and vomiting severely.


Jane Cox, Florence’s housekeeper and companion, a Jamaican woman with three sons, lied to the police and destroyed some evidence, fearing that she and her sons would be left destitute following their master’s death. As a consequence, with so many suspects who all had reasons to kill Charles Bravo, it is no surprise to discover that the Coroner’s Court was unable to apportion blame to any one person. However, following the inquest, Florence was disowned by her family and died, an alcoholic, at the age of only 32.





Arsenic and its compounds are extremely poisonous and were used in the past as weed killers, insecticides and wood preservatives. Despite its poisonous nature, arsenic is actually present in all our bodies, but only at a very low level, measured in millionths of a gram. It appears to be an essential trace element in some animals, and may also be so in humans. Experiments found that chickens that were fed on an arsenic-free diet had their growth stunted, and a similar result was found when testing rats.


Arsenic attaches to sulphur-containing enzymes and, by blocking their action, causes the toxic effects seen in poisoning. The body can excrete arsenic quite easily, so low doses obtained in the normal diet can be readily disposed of. Shellfish can contain quite high levels, but they can store it safely by converting it to a harmless form called arsenobetaine, which does not affect the shellfish. It does not harm us either, when we eat shellfish, as the arsenobetaine is readily absorbed from the gut and equally readily excreted through the urine.


The symptoms of acute arsenic poisoning are vomiting and diarrhoea, progressing to numbness and tingling of the feet, followed by muscular cramps, suppression of the urine, intense thirst, prostration and collapse. Chronic, long-term, low-level arsenical poisoning is characterised by rather different symptoms: there is a tendency to oedema (swelling up), due to the accumulation of fluid in the tissues, especially of the face and eyelids, with a feeling of facial stiffness, itching, tenderness of the mouth, loss of appetite, nausea, sickness and diarrhoea.


A hundred years ago, a common method of poisoning made use of arsenic-containing flypapers soaked in water, which provided a toxic solution. This solution could then be added very easily to food and drink, as it was both tasteless and odourless. Such a simple method was used by many murderers, and one instance, that of Frederick Seddon, eventually led to a change in the law.




Florence Elizabeth Maybrick was born in Alabama, USA, and was the daughter of a titled lady, the Baroness von Roques. She married James Maybrick, a Liverpool trader, in 1881. James was 23 years older than his wife and was a hypochondriac. He regularly took small doses of arsenic, which he considered to be an aphrodisiac, as did many others in those days. The Maybricks lived in a large house in Liverpool with their two children, five servants and a nanny.


In 1887 Florence discovered that her husband kept a mistress, so she took a lover, a family friend named Alfred Brierley. In March 1889 they spent a weekend in London together, but James found out about it. The Maybricks quarrelled and James gave his wife a beating. Two weeks later, Florence bought a dozen arsenic-based flypapers from the local chemist and, at the end of April, her husband became ill. She told the doctor that her husband was taking ‘a white powder’. He rallied briefly but died on May 11th.


The nanny was suspicious and handed over some compromising letters to the dead man’s brother. The house and particularly Florence’s room were searched, and a packet labelled ‘Arsenic poison for cats’ was found. Traces of arsenic were found in James Maybrick’s body, and so the coroner’s jury returned a verdict of murder. Florence was tried in Liverpool in July 1889. The defence proposed that this was a natural death. Traces of strychnine, hyoscine and morphine, as well as arsenic, were found in his stomach, suggesting that James, the known hypochondriac, had poisoned himself.


However, the unfaithful wife was found guilty by the court which was prejudiced against her for her waywardness. The death sentence was passed but was later commuted to life imprisonment, of which Florence served some 15 years before being released. She died, aged 76, in Florida in 1941.





Arsenic has a prolonged action, so in many criminal cases of arsenical poisoning, where the poison was administered over a period of time, the symptoms shown may be those of acute poisoning caused by the final dose, or they may be the more chronic symptoms of long-term nerve, kidney or liver damage. The symptoms shown will vary from patient to patient, depending on the doses used and the length of time involved for the chronic poisoning. Continued use of small doses over long periods may also cause dryness, pigmentation and thickening of the skin, which may be accompanied by peripheral neuritis and alopecia. The breath may smell of garlic. Chronic inhalation may also result in perforation of the nasal septum, an effect also seen today in cocaine addicts.




Frederick Seddon worked for an insurance company. In 1911, he and his wife took in a lodger, Miss Eliza Barrow, a 49-year-old spinster. She owned substantial property and also had a cash box that contained hundreds of pounds in gold, which she insisted was kept under her bed because she had no faith in banks. As an officer of an insurance company, Seddon persuaded her to let him handle her affairs.


And so, within a short time, Barrow had signed over most of her property to Seddon in return for a small annuity and remission of her rent. It was not long afterwards that she fell violently ill, with vomiting and diarrhoea. The illness continued for several months until she eventually died. Despite there being ample money for a decent funeral, Seddon gave her only a pauper’s grave, and even managed to earn 12 shillings in commission from the undertaker in the process.


Miss Barrow’s cousin only learnt of her death from the local newspaper. After speaking to Seddon and getting only evasive answers from him, he then found that all her money had apparently disappeared. At this point the cousin went to the police with his suspicions. The body was exhumed and body tissues analysed: arsenic was found in sufficient quantity to suggest murder. Mr and Mrs Seddon were both arrested and put on trial. The evidence against them was somewhat flimsy as the only arsenic that could be found was in the flypapers that had hung above Miss Barrow’s bed. According to Seddon, they were used instead of carbolic, by which he meant carbolic acid, the old name for phenol. Carbolic acid was first used as an antiseptic and disinfectant by Joseph Lister in 1867 and was widely used for almost a hundred years. Frederick Seddon tried to use a lot of bluff and bluster in court, where he even used the Freemason’s Oath in a desperate attempt to evade justice. His manner throughout the trial led the jury to convict him, while they acquitted his wife.


It was found that Seddon obtained the arsenic that he had used to poison Miss Barrow by extracting it from flypapers. White arsenic, as its name suggests, is white and opaque, like flour. It has little taste and no colour and so can be mixed into food by anyone with murderous intent. In the nineteenth and early twentieth centuries, white arsenic was combined with potash or soda to make flypapers. By soaking the flypapers in water, a strong solution containing arsenic could easily be obtained, and Seddon used this simple method. He was duly hanged at Pentonville Prison in 1912. The law relating to the sale or supply of flypapers containing arsenic was amended as a consequence of this and too many other similar cases of poisoning.





As little as 70mg of arsenic trioxide may be fatal as a single dose, and if adequate treatment is not given, death can occur within as little as an hour, although it more often takes one to two days. Fortunately, arsenic and its compounds are far less common and much more strictly controlled today, detection is now easy and treatment with an antidote is readily available.


Cadmium is widely used in industry today, but many of its compounds have been found to be poisonous. This metal has similar properties to zinc, and so can be absorbed in error by the body, mistaking it for zinc. Zinc-containing enzymes perform many vital functions, as they are involved in many systems, such as regulating growth, development, longevity and fertility, as well as digestion, nucleic acid synthesis and the immune system. Interference with these key proteins can have dire consequences for the normal functioning of the body.


The presence of cadmium in the body triggers a defence mechanism in which production of a special enzyme is stimulated. This enzyme contains a lot of sulphur atoms to which the cadmium atoms can attach: seven cadmium atoms to each enzyme molecule. These conglomerates are then transported to the kidneys for excretion. Unfortunately, the cadmium atoms are so strongly bound that they tend to accumulate there, causing damage to the kidneys and, eventually, kidney failure.


The natural rate of excretion of cadmium is so slow that the harmful mineral can stay in the body for about 30 years. Consequently, even the smallest possible intake can cause problems. The replacement of zinc by cadmium in the testes, for example, damages viable sperm production.


Chromium or its salts, when taken by mouth, may lead to serious gut and kidney problems. This results in greatly reduced urine production, with large amounts of sugar in the urine. The blood supply to the limbs is also greatly reduced. The acute symptoms are intense thirst, dizziness, abdominal pain, vomiting and diarrhoea, leading to liver and kidney damage, which may prove fatal. Less than half a gram of potassium dichromate can cause serious poisoning, and the fatal dose is less than 8g.


Skin contact with chromium salts causes a widespread dermatitis, usually on the hands and other exposed parts of the body, frequently accompanied by deep perforating ulcers known as ‘chrome holes’.


Chrome dust, if inhaled, causes rhinitis – inflammation of the mucous membrane of the nasal passages – resulting in perforating ulcers of the nasal septum. Inhalation may also cause severe lung damage and bronchitis as well as gastritis and other inflammatory conditions, particularly of the eyes. There is also an increased risk of lung cancer, and there may even be damage to the central nervous system.


Copper is an essential element, being part of more than ten enzymes in the body. A body deficient in copper is unlikely, as we receive all our needs from our diet and drinking water (more so in soft water areas with copper pipes). A trace of copper is essential for a number of our enzyme systems, the most important of which is the ‘cytochrome c oxidase’ enzyme system, which is required by all cells to produce energy. During trials with copper-plated door handles and other fittings at Birmingham Children’s Hospital, it was recently shown that the bacteria causing MRSA – Methicillin (or Multiple) Resistant Staphylococcus Aureus – infections are killed in less than a minute when in contact with copper.


Copper is part of other enzymes, including those that are involved in repairing connective tissue, those that produce hormones and the skin pigment melanin and those that remove certain harmful protein breakdown products called amines. However, poisoning can occur, as happens in the rare inherited condition Wilson’s disease, in which copper accumulates because its excretion is impaired. Providing the excess copper is removed from the body by regular treatment, both the physical and mental development of sufferers may be unaffected. When it is not properly removed, that’s when copper becomes a real poison.


Iodine is essential to life in animals, but not so in plants or algae, although they absorb it from soil and seawater respectively. Iodine is essential to humans for the production of the thyroid hormone, which regulates the metabolic rate of the body. Kelp is included as an ingredient in herbal slimming preparations because of its iodine content, in the hopes that extra iodine might speed up the metabolism a little and thus help with weight loss.


However, you can have too much of a good thing. Too much iodine can be toxic and may interfere with female fertility. In addition, when heated, iodine forms a vapour that irritates the eyes and lungs. In industry, there are now limits placed on iodine concentration in the air.


Iron, although poisonous, is essential to human life. People with a reduced iron level in their blood (a medical condition called anaemia) feel tired, because a lack of haemoglobin (haem is an iron-containing compound) means there is insufficient oxygen being carried around the body. Haem is responsible for both the red colour of blood and its oxygen-carrying capacity.


Not all blood is red though. While our red blood contains iron as part of the haemoglobin molecule, some animals like octopuses, oysters, snails and spiders have blue blood, because they have copper, rather than iron, contained at the centre of their oxygen-carrying molecule, haemacyanin.


Iron is also a part of various enzyme systems, including those involved in the synthesis of DNA. The brain needs iron to function properly. Excess iron is stored in the liver, where it is held as the iron storage proteins ferritin and haemosiderin. The bone marrow, where red blood cells are made, is another part of the body that is naturally rich in iron.


Although rare, some people are allergic to iron. In the 1970s, a 66-year-old toolmaker suffered from an allergic contact dermatitis due to exposure to iron.


Oral doses of iron, such as ferrous sulphate tablets, are best absorbed on an empty stomach, but they are usually taken after food as they can be an irritant to the stomach of some patients. In overdose they can be corrosive to the gastro-intestinal tract, where necrosis and perforation may occur. The symptoms may be delayed for some hours and can include epigastric pain, diarrhoea and vomiting blood. If the diarrhoea and bleeding are very severe, circulatory failure can result, leading to death.


Poisoning from swallowing iron tablets can be particularly dangerous to small children, as it can result in a severe electrolyte imbalance that develops soon after the tablets have been absorbed. Thus, speed is essential in treating such children, as a dose of as little as five ferrous sulphate tablets can be considered toxic in small children. This topic will be discussed in more detail in a later chapter about paediatric poisoning.


Lead, used by humans for thousands of years, is easily extracted from the sulphide ore galena by heating. Lead is a very useful metal; because it is so soft, it can easily be worked, bent and shaped even at room temperature. It has been used for pipework since Roman times, despite its poisonous properties, which were known even then. As a heavy metal, lead is also widely used in industry, paints, batteries and as tetraethyl lead, an antiknock agent which used to be added to petrol.


Lead’s poisonous qualities have been known since ancient times. Lead poisoning, or plumbism, may be acute or chronic and can be caused by either organic or inorganic lead. Lead poisoning causes gastro-intestinal and cardiovascular effects, as well as liver and kidney damage, but it does the most damage to the central nervous system, causing mental disturbances and even convulsions.


Symptoms of acute lead poisoning include intense thirst, a metallic taste in the mouth, a burning abdominal pain called lead colic, vomiting and diarrhoea. Longer exposure leads to anorexia, anaemia, peripheral nerve damage and brain damage, together with convulsions and coma. There can be permanent kidney damage and impairment of mental function.


Chronic poisoning is due to the accumulation of small quantities over a prolonged period of time following inhalation, ingestion or absorption through the skin, leading to the development of a characteristic black or blue lead line on the gums. The fatal dose is estimated to be 500mg.


This infamous poisonous metal – lead and its compounds – will be discussed in many chapters of this book.


Lithium’s mode of action is not yet fully known. However, it is confirmed that it competes with sodium at various sites in the body and acts on the brain, where it was found that those suffering from bipolar disorder, formerly called manic depression, have an excess production of a chemical messenger. Lithium appears to interfere with the production of this messenger, reducing it to normal levels, and so making life more bearable for those suffering from bipolar disorder.


The therapeutic dose of lithium is not much less than the toxic level, so patients must have regular blood tests to check for toxicity. Symptoms of toxicity are tremor, weakness, nausea, thirst and excessive urination. Lithium interferes with thyroid function and long-term use can cause kidney function changes; too high a dose of lithium can ultimately lead to renal (kidney) failure. An overdose can be fatal.


Manganese is yet another essential element, but we need only a very small quantity for a number of important enzymes, such as those involved in glucose metabolism, and for the functioning of thiamine (vitamin B1). Most manganese is found in our bones, but it also concentrates in the pituitary and mammary glands, the liver and the pancreas. Inhalation by miners in under-ventilated mines causes brain damage and symptoms similar to Parkinsonism.


Mercury is a heavy metal that we acquire from our food, although our bodies have no use for it at all. Mercury can be absorbed through the lungs, the skin and the digestive tract. Most mercury in the body is found stored in the kidneys, liver, spleen and brain. It is the only metal that is liquid at room temperature, which explains why, in the past, it was called quicksilver. Unfortunately, it gives off mercury vapour into the air, which is an added problem with its use. Much used in medicine in the past, mercury and its compounds are now known to be very toxic.




Arsenic and mercury seem to have been the most popular poisons of choice in the past, as was the case with Lady Frances Howard, both an adulteress and a murderer. Her victim is better remembered for his death by poisoning than for his career as a theatre critic during the reign of James I.


In 1607 a marriage was arranged between Frances, who was then only 13 years old, and the 14-year-old Earl of Essex. This betrothal was a political move to advance the interests of the Howard family. Once the teens were married, the bridegroom was sent off to the continent to complete his education, and his bride was left behind.


By the time she was 16, Frances had developed into a beautiful young woman. She now became infatuated with a courtier, Robert Carr, who was a favourite of King James I. When she heard that her husband was returning to claim his bride, she fled to her great-uncle’s house, knowing that she would be safe there. She then heard that her husband had taken ill and was confined to bed, so she quickly returned to court to pursue her beloved Robert Carr.


Realising that a divorce on the grounds of non-consummation of her marriage to the Earl of Essex was a possibility, providing Frances could keep her husband from making love to her, her lover enlisted the help of Anne Turner. This lady, as well as running a number of brothels, was a court dressmaker. She took Frances to see a fashionable quack, Simon Forman, who gave her various devices and potions to use so that her husband’s sexual ardour might be reduced. Whatever was used worked so effectively on his virility that it was said the Earl of Essex became impotent as a result.


In the winter of 1611, Frances and Robert at last became lovers, using Mrs Turner’s brothels for their assignations. Frances wanted a divorce and Robert asked the king for his help. The king agreed that perhaps an annulment would be possible. The clergy and lawyers, who considered the matter on the king’s behalf, wanted proof of the lady’s virginity before allowing a divorce. As Frances was no longer a virgin, she used the young daughter of a courtier to take her place for the examination under cover of many veils on the bed. The deception was successful and she was granted a divorce on the grounds of her husband’s impotence.


The ultimate victim of this case, Sir Thomas Overbury, was a great friend of Carr. He knew all about what had been going on and thought that once Carr was married to Frances, and thus also to the powerful Howard family, there would no longer be a place for him. He also realised that if he could tell the king about the affair, Frances would be disgraced and the power of the Howard family would be broken.


Frances’s great-uncle, the Earl of Northampton, realised the threat that Sir Thomas Overbury posed with his knowledge of events. He managed to convince Carr that his friend Thomas should be imprisoned in the Tower of London to keep him safely out of the way until the divorce was granted, after which he could be released. Sir Thomas was in a very powerful, but also a very dangerous, position.


He then publicly called Frances a whore and, by way of retaliation, she decided that he would never get out of the Tower alive. Together with Anne Turner, she visited a number of alchemists, with a shopping list of poisons such as arsenic, cantharides and sublimate of mercury. These were put into tarts and jellies, which Anne Turner then took to the Tower for Sir Thomas to eat.


Meanwhile Carr decided that if his friend’s health was in danger, then his release might be secured on compassionate grounds. Accordingly, without telling Frances, he began to send his friend enemas and ‘vomits’ to make him violently ill and thus provide compassionate grounds for his release. So it was that while Frances sent him poisoned food, her lover sent him purges that expelled the poisons and consequently kept him alive. When Frances finally found out what Carr was doing, she sent Thomas an enema, but this one was made with sublimate of mercury. It was enough to kill him, and he died in agony on 15th September 1613.


The divorce came through and the lovers Frances and Robert then married. The mysterious death of Sir Thomas Overbury seemed to be forgotten until about a year later, when the apothecary’s assistant, who had delivered the fatal enema, became seriously ill himself. Believing he was about to die, he confessed to what had happened. Word of his confession reached the king who called in his chief justice. Frances and Robert were duly tried and both were found guilty and sentenced to death.


They were later pardoned by the king but confined to the Tower of London. After a short time they were released and moved to live at Rotherfield Greys in Oxfordshire, in a house called Greys Court, which is now in the care of the National Trust. By this time, Frances and Robert were barely on speaking terms. Each lived in a different wing of the house until the end of their lives, meeting only at meal times.





Micro-organisms, including algae, use mercury to produce organomercury compounds, which then move up the food chain where they are consumed by larger creatures such as fish and crustaceans. Methyl-mercury is an example of such an organomercury compound, and it can cross the blood-brain barrier in humans to affect the central nervous system, including the brain. It can also cross the placenta to affect an unborn child. Consequently, the use of organomercury compounds, as pesticides and seed dressings, is now severely limited. We will return to this in Chapter 9.


The effect of mercury poisoning on children used to be called acrodynia by doctors but was more commonly known as ‘pink disease’. This severe illness suffered by children of teething age was marked by pink, cold, clammy cheeks, hands and feet, heavy sweating, raised blood pressure, rapid pulse, photophobia, loss of appetite and insomnia.


It was not until the 1950s that ‘pink disease’ was recognised as a form of mercury poisoning due to the mercury in teething powders, as well as the absorption of mercury from dusting powders and ointments used to treat nappy rash. Many fatalities had occurred over the years, particularly as the affected infants were also prone to secondary infection. It was suggested at the time, by some doctors, that the fatalities were due to an allergic reaction to mercury-containing products; however, ‘pink disease’ disappeared once the offending products were banned and removed from continued use.


The more soluble forms of compounds containing mercury are, as would be expected, the more toxic ones. Mercury has a specific affinity for sulphur and so attaches itself to the sulphur atoms of certain amino acids and, if they happen to be part of an enzyme, this enzyme will stop working. Acute poisoning causes severe headaches, nausea, vomiting, stomach pains, diarrhoea and a metallic taste in the mouth. After only a few days there will then follow excessive salivation, swelling of the salivary glands and then, later, loosening of the teeth.


Mercury has been, and still is, widely used in industry in electrical equipment such as mercury vapour lamps, switches, pumps, thermometers and batteries as well as pesticides and dental fillings. Chronic poisoning, as in industrial exposure, causes a different set of symptoms: fatigue, weakness, loss of memory, insomnia, irritability, depression and a paranoid belief that people are persecuting the victim. Tremor of the hands and increased salivation are also seen.


Occupational exposure is now carefully regulated, although it was not so in the past and many cases of work-related chronic poisoning occurred as a result. Because of the volatility of mercury, it can be breathed in (and out), so the level allowed in the atmosphere of the workplace today is carefully regulated, and must not exceed 0.1 milligram per cubic metre. The body can rid itself of these small amounts of mercury not only through the urine and faeces, but also via the lungs and sweat. It also locks some away in hair and nails. Though mercury poisoning used to be quite common, due to improved health and safety legislation, it is now rare in the Western world.




In October 2008, a Russian lawyer who defends cases against the Kremlin was living in Paris with her family. Karinna Mosakalenko alleged that enemies in the Kremlin were trying to poison her. She claimed that her family suffered from headaches and nausea. Liquid mercury was found in her car, and she believed it had been put there to frighten or poison her. But the French police found that the car’s previous owner had been an antique dealer, who when tracked down said that the mercury came from a barometer that broke while being transported in the car. So mercury poisoning, yes, but a Kremlin conspiracy, no!





Molybdenum is another essential element, although again only a trace is required in the body, and larger quantities are toxic. For example, too much molybdenum can damage an unborn child. Molybdenum is contained in a number of enzymes, including aldehyde oxidase, which is involved in the metabolism of alcohol. So for many people, this is an absolutely essential enzyme, particularly at the weekends.


But drinkers beware! A high intake of molybdenum can result in an attack of gout. This is due to another enzyme, also containing molybdenum, called xanthine oxidase. Increased activity of this second enzyme causes a rise in the uric acid level in the blood, and of the uric acid crystals being deposited in the tissues, particularly the joints, and this increase causes the excruciating pain of gout. A high molybdenum intake may also impair the body’s utilisation of copper.


Nitrogen oxide, better known as nitric oxide, is toxic and regarded as a major pollutant found in the exhaust fumes of traffic-congested cities. So it may come as a surprise that this poison is actually produced in our bodies and acts as a chemical messenger for relaxing our muscles. This natural occurrence was only relatively recently discovered – in 1987 – by Salvador Moncada. We now know that nitric oxide is involved in the cardiovascular system, the immune system and both the central and peripheral nervous systems.The scientific paper describing this discovery became the most cited of all time, because of its link to a certain drug and how it works: Viagra!


Sildenafil, better known as Viagra (the drug used for erectile dysfunction), works by releasing nitric oxide, which activates an erection by relaxing the muscle controlling the flow of blood into the penis, thus allowing this organ to become engorged, enlarged and erect. Sildenafil is also used to treat altitude sickness and pulmonary arterial hypertension with great success, although for these purposes it has a different brand name, Revotio, and a different strength.


Though nitric oxide has been found to have these positive uses, it has always been considered too toxic to use as a gas, and in the past amyl nitrite vapour was used instead, as a treatment to relax muscles and lower blood pressure during angina attacks. This became the standard treatment for angina for many years.


During World War I a better treatment was discovered when doctors noticed that the munitions workers who were packing shells with the explosive nitroglycerin had very low blood pressure. This was a result, they discovered, of absorption of the nitroglycerin through their skin.


And so, under its alternative name, glyceryl trinitrate, it came into use for angina, and this treatment is still used today, as tablets, skin patches, ointment and a spray. However, it must be used sparingly, because too much can result in a pounding headache. Alfred Nobel suffered from the most terrible headaches in his explosives factory, and now we know why: the TNT he discovered and made is chemically similar to nitroglycerin.


Phosphorus may be essential to life as phosphate in our bodies, but the element phosphorus is very toxic. Phosphorus poisoning has three distinct phases when acute. In the first phase, there is intense thirst and pain, with nausea, vomiting and diarrhoea, due to gastric irritation. The breath smells of garlic and tastes of it too, and any vomitus and excreta glow in the dark. Sometimes shock, delirium, convulsions, coma and even death may occur in this first stage. But usually the symptoms now subside as the poisoning enters the second phase, which may last for several days, when the patient appears free of symptoms, and his or her recovery may be expected.


But this is false hope. For then the third phase, due to systemic toxicity, begins: liver and kidney damage and circulatory problems, which include haemorrhage and cardiovascular collapse. Central nervous system involvement leads to confusion, convulsions and coma. Death may occur during either the first or the third phase, the fatal dose being about 1mg per kilogram of bodyweight.


Chronic poisoning symptoms are very slow in onset and result in reduced resistance to infection and tissue repair defects, with poor wound healing. Phosphorus can cause severe burns to the skin on contact, and poisoning can also occur following absorption through the skin.




A most bizarre accidental death caused by phosphorus was reported in The Lancet in 1890. A fake medium had smeared his assistant, a young girl, with some phosphorus rat poison so that she would glow in the dark during a séance and appear to be a luminescent spirit during the entertainment. She died, of course, having absorbed through her skin a more-than-lethal dose of phosphorus.





Selenium is used in enzymes in every cell of our body, and yet it was only about 30 years ago that it was recognised as an essential trace element with important antioxidant properties. We now know that selenium is vital for the proper functioning of our immune system and is involved in our cardiovascular health, embryology, sperm production and the ageing process. Despite its importance, we only need selenium in microgram quantities in our daily diet. It can be very poisonous in larger amounts – as little as 5mg could be fatal.




Selenium sulphide was used as a shampoo in the treatment of dandruff and seborrhoeic dermatitis of the scalp for many years, and dermatologists also prescribed it for a range of other skin complaints. In America in 1961, the New England Journal of Medicine reported a case of poisoning in a 46-year-old woman with open eruptions on her scalp. She had used a shampoo containing selenium sulphide two or three times a week for the previous eight months. During this time she developed weakness, anorexia, tremors, sweating, a metallic taste in her mouth and breath smelling of garlic. However, once she stopped using the shampoo, her symptoms all disappeared within ten days. Some patients who used this type of shampoo also found that it caused their hair to fall out in varying degrees, though this effect could be halted by changing the shampoo.





Silver has no biological role, and indeed solutions of silver salts are irritants to the skin and mucous membranes and can sometimes be fatal if swallowed. Fortunately, the hydrochloric acid in the stomach can react with silver solutions to produce silver chloride, which is not soluble and so passes safely through the gut, unabsorbed, to be excreted in the faeces. Any silver that does get absorbed tends to lodge in the liver and skin.


In the past, silver poisoning, or argyria, resulted from prolonged treatment with silver salts such as silver nitrate. Poisoning could also occur as a result of ingestion or industrial exposure to these salts. With argyria, a slate grey pigmentation of the skin develops slowly, accentuated in those areas exposed to light.


However, silver usage now is more positive than negative. Both colloidal silver and silver protein have been used in skin lotions and washes for the treatment of acne, as they are antibacterial. This antibacterial action is also utilised in first aid plasters and in wound dressings containing silver and charcoal for malodorous pressure sores and ulcerated areas. Athletes and walkers can now buy socks made with silver fibres woven into them to prevent growth of the bacteria that produces the sulphur-containing substances that make feet smell. Silver acetate was used in anti-smoking preparations, as this addition produces a bitter taste in the mouth when a cigarette is smoked. Silver is also used in homoeopathic medicine both as the metal and silver nitrate.


Sulphur is a non-toxic element, but many of its compounds are toxic, including sulphur dioxide, SO2, which is a colourless, poisonous gas with a characteristically pungent smell that irritates the nose and lungs and can even trigger asthma attacks in those with that predisposition. It is a by-product of fossil fuel combustion and a major air pollutant, but it has many industrial uses including bleaching and food preservation.


Sulphur is needed by all living things as it is part of the amino acids methionine and cysteine. Cysteine is the amino acid that links peptide chains together by forming sulphur bonds between them. These bonds are found particularly in our hair and nails, in keratin. When ladies have their hair permed, the chemicals used first break these sulphur bonds and then later reform them differently, producing ‘permanent’ waves and curls in the hair.


Sulphur dioxide dissolves in the water vapour in the atmosphere to form sulphurous acid and is then oxidised to sulphuric acid, producing acid rain, which causes environmental damage. The term ‘acid rain’ was first used as long ago as 1872 by Robert Angus Smith, the first British pollution inspector, when he discovered that the rain falling on Manchester contained sulphuric acid. Today it is used more generally to refer to any deposition of pollutants.


Sulphuric acid, or Oil of Vitriol, as it used to be called, is a very strong acid that, in concentrated form, causes terrible burns if it comes into contact with the skin. Blue, green and white vitriol were the old names for the sulphates of copper, iron and zinc, respectively.


Hydrogen sulphide is a colourless but very poisonous gas that is present in some mineral waters and in volcanic emissions. It can also be produced by putrefying organic matter and has the characteristic smell of rotten eggs. Even very low levels are easily detected by our noses, which instantly causes us to move away from the area, as nature intended: a built-in safety mechanism. In August 2009, a French vet reported the death of his horse as he rode along a beach in Brittany. He lost consciousness himself and only survived because he was rescued by local residents. These events were due to hydrogen sulphide gas emitted from rotting seaweed, a phenomenon that is spreading across the region’s beaches as nitrates pollute the water supply from intensive agriculture.


Radium, Uranium and Plutonium are elements (among others) that are radioactive and, although they can be very useful to both science and industry, they are very dangerous if allowed to escape into the atmosphere, as they can cause cancer. Poisoning caused by radioactivity appears several times in this book, including the chapters about occupational poisoning and accidents.


Polonium is one of the deadliest substances known, being about a trillion times more toxic than hydrogen cyanide, weight for weight. This volatile substance is a powerful and highly dangerous alpha emitter. Marie Curie, who discovered radium, died in 1934 of leukaemia, caused by so many years of exposure during her work. Like mother like daughter, her daughter Irène Joliot-Curie, who also won a Nobel Prize, also died of leukaemia, in 1956. But her death was attributed to exposure to polonium some 15 years earlier, when a capsule of this substance exploded on her laboratory bench.




Alexander Litvinenko died in agony in a London Hospital on 23rd November 2006. He had been poisoned by drinking a cup of tea into which a small quantity of radioactive polonium had been added. He had been poisoned during a meeting with two former KGB contacts. These Russian agents, Andrei Lugovoy and Dmitri Kovtun, had been sent by President Leonid Putin to execute him. Their meeting at the Millennium Hotel had taken place on 1st November 2006 and their victim was dead 22 days later. Scotland Yard found that they could trace the route of both poisoners and their victim around London by following the trail of radioactivity.





Thallium is yet another element similar to lead, which, together with its compounds, is poisonous. Thallium is so toxic that it is readily absorbed through the skin, and handling its compounds without protective gloves can easily lead to loss of the fingernails. Thallium mimics potassium in the body, as it is of similar size and ionic charge – but the two have dramatically different results. The symptoms of thallium poisoning are lethargy, numbness, tingling hands and feet, tremor, slurred speech, debility and hair loss. The poisoning can lead to cardiovascular collapse, delirium, convulsions, paralysis and coma, resulting in death in as little as one or two days.




Graham Young was a compulsive poisoner who used thallium as his ‘modus operandi’ in his later years. When he was only 15 years old, Graham was committed to a hospital for the criminally insane for confessing to poisoning his stepmother when he was 13, attempting to poison his sister with belladonna, and later poisoning his father and a school friend with antimony. This confession was in 1962, and some nine years later, after his committal and several years’ confinement in the Broadmoor facility, the doctors decided Graham had made a full recovery, so he was released back into society.


He was now 23 years old and, following his release, he got a job with John Hadland Ltd at Bovington, Hertfordshire. The day after he got the job, he went to a chemist in Wigmore Street in London and purchased 25 grams of tartar emetic, which contains antimony, and he signed the poisons register in the name M E Evans. He told the chemist that the solution was for chemical analysis purposes. Some time later he also purchased a quantity of thallium from the same chemist.


In April 1971, Young began working with a company that made photographic equipment. Within a few months, a mystery illness began to affect the workers; several of them had stomach pains, vomiting and diarrhoea. In November, Frederick Biggs, a department manager, died in hospital. The chief storeman then died from what was certified to be broncho-pneumonia, and two other workers were admitted to hospital. The management launched a medical enquiry and, at a meeting of the workforce, a doctor reassured them that none of the chemicals they used in their work were to blame. The young storeman Graham Young stood up at the meeting and asked if thallium could be to blame. Needless to say, this strange suggestion aroused suspicion.


The police were called in and the chief storeman’s body was exhumed. Analysis of his tissues and those of Biggs both showed that they had died of thallium poisoning. The police then checked into the background of Young and, following a search of his possessions, they found the thallium. He was then arrested for the murder of his two workmates. He pleaded not guilty at his trial but his diary full of incriminating entries was found and used in evidence against him. Former workmates testified that he was an enthusiastic tea-maker, but that it always tasted very bitter when he made it. The chief storeman always drank the tea, and he had died. Others who left their tea untouched had survived. It transpired that both the tea and the coffee made by Young were liberally laced with either antimony or thallium. Among the symptoms his workmates suffered was loss of hair, not only from the scalp but from beards too.


In July 1972, Young was convicted of murder, attempted murder and administering poisons and was sent to Parkhurst Prison for life. This was not for as long as might have been expected, as he died of a heart attack in prison at the age of only 42in July 1990, although there were rumours that he had committed suicide.


In November 2005 a Japanese schoolgirl was arrested for gradually poisoning her mother, using thallium, just as Young had done. Following in his footsteps in more modern boots, this young lady even kept a diary as he had, although she used her computer to keep a blog of her progress, over several months, for all the world to read via the internet.





Tin varies in toxicity depending on its form. Inorganic tin compounds are regarded as non-toxic; indeed, stannous fluoride was used in the same way as sodium fluoride, as a supplement and in toothpaste to strengthen teeth. The metal itself has been used to coat the iron used in making tin cans, a long-lasting form of food preservation.


However, organic tin compounds such as trimethyl-tin and triethyl-tin are very toxic to the liver and kidneys and can cause severe neurological damage due to oedema, swelling of the white matter of the brain. Also, these compounds can cause severe burns if put in contact with skin. Organotin compounds have been used in wood preservatives, as anti-mould agents applied to stonework and as anti-fouling paints used on the hulls of boats, although the use of these has now been restricted due to environmental damage to the food chain. Many more problems in the food chain will appear again later.


Zinc is a trace element involved in many enzyme systems in the body, and deficiency of this mineral tends to be rare. However, it can happen and a deficiency of zinc in the long term can result in stunted growth, retarded sexual development and taste disturbance. Too much zinc can and does cause poisoning, as we shall see in later chapters.


Minerals are by no means the only natural occurrence of poisons: many plants can pack a deadly punch too.









Chapter 3


Poisonous Plants and Frightful Fungi


WHEN OUR MOTHERS TOLD us not to put just anything in our mouths, they had a point. Many plants, even those in the garden, that might tempt a young child’s curiosity and need to touch and taste, contain poisonous substances. Even the most innocent looking of these plants can in fact be a double-edged sword: for example, rhubarb stalks are eaten, but their leaves are discarded, as these leaves contain highly poisonous oxalic acid.


A plant poison may be concentrated in a specific part of the plant, such as the fruit or the root, or it may be distributed throughout the plant tissue. For thousands of years, the effects of these plants have been explored. Like most poisons, in moderation some can have positive effects on various body functions, while large doses can be deadly. For example, alkaloids (nitrogen-containing substances produced by plants) have been used as medicines for thousands of years in drugs such as atropine, morphine and quinine, with positive results. (See Appendix I.) Even today these substances are used, administered in carefully calculated doses. It is wise to remember, though, that there are no safe drugs, only safe ways of using them. We all know what happens from a morphine overdose. And we’re about to find out what happens when these drugs end up in the wrong hands.


Poisonous plants that paralyse 


Curare is a crude extract made from a woody vine called Pareira, mixed with extracts containing strychnine, which is derived from various plants of the Strychnos species. Around the world, plant products have been used as arrow poisons, for hunting, execution or warfare, and curare is one such example.For instance, South American natives have used it for centuries to poison the tips of their arrows. Curare blocks the nerve signals to muscles, causing relaxation and paralysis of the voluntary – skeletal – muscles, which can kill. It does not affect the involuntary – smooth – muscle, which produces the slow, long-term contractions of which we are unaware, such as in the gut, the bladder or blood vessels.




Miss Christina Edmunds, a spinster living alone in Brighton, became infatuated with her doctor, Dr Beard, in 1870. The doctor began to receive a stream of romantic letters from her, which he kept hidden from his wife. In September that year, Miss Edmunds obtained a quantity of strychnine on the pretext that she was being plagued by stray cats.


One evening when the doctor was out, she took some poisoned chocolates round to his house and offered them to Mrs Beard. The doctor’s wife selected one but quickly spat it out because it tasted unpleasant. The next day she suffered diarrhoea and felt rather unwell but said nothing to her husband. Miss Edmunds, however, did tell the doctor about it. He felt obliged to tell her she was no longer welcome in his house and warned his wife to be on her guard. Shortly afterwards the doctor went away for three months.


During this time, Miss Edmunds tried to show that the doctor’s wife had been poisoned by accident. She felt that this would be a way of getting back in his good books. Unfortunately her method of achieving this was to buy even more chocolates, which she also laced with strychnine. She then handed them out to children in the town. As a result, a number of children became ill and one child died. Poisoned fruit and cakes were then sent out, and the people who ate them were lucky and survived. Investigations began and eventually the sender of the poisoned chocolates, fruit and cakes was discovered to be the infatuated spinster.


Edmunds was arrested in August 1871. At her trial in the following year, at the Old Bailey, her mother told of a long history of insanity in the family. The jury, however, were unimpressed by this and found her guilty of murder. She was sentenced to death but the doctors who examined her all agreed that she was quite mad. So the Home Secretary commuted her sentence and sent her to Broadmoor, a hospital for the criminally insane, and there she died, some 35years later, in 1907.





Strychnine is an alkaloid produced by the seeds (nuts) of Strychnos nux vomica. The symptoms of strychnine poisoning are mainly those due to overstimulation of the central nervous system. This poison competes with glycine, an inhibitory neurotransmitter, which normally switches off nervous impulses. This competition with strychnine results in a continual stimulatory effect, which can eventually result in death.


The first signs of poisoning are tremors and slight twitching; then stiffness of the face and limbs develops within 15 to 30minutes of ingestion. These preliminary symptoms are followed by the sudden onset of painful convulsions. Initially the movements are intermittent but spinal tetany (twitching and spasms) quickly appears, involving all the muscles in a symmetrical fashion. The body becomes rigid, and the contraction of the facial muscles produces a characteristic grinning expression, known as ‘risus sardonicus’.




Eva Rablen was the attractive second wife of Carroll Rablen. They lived in Tuttletown in California. Mr Rablen was deaf, following an injury during World War I. His new wife loved dancing and despite his deafness, he took her to dances, sitting it out while she danced with other men. In April 1929 the couple attended the regular Friday night dance. Carroll waited out in the car while Eva danced the night away.


At about midnight, she took him a cup of coffee and some refreshments, handed them to him in the car and then returned to the dance. Within seconds of drinking some of the coffee, Carroll was writhing on the floor of the car in agony. People heard his cries and came running. He managed to tell them how bitter the coffee had tasted, but was dead before the doctor arrived. His wife seemed heartbroken; the police considered suicide and on analysis of the stomach contents by a local chemist apparently found no trace of poison.


However, Rablen’s father told the police that he suspected his daughter-in-law Eva because of a number of insurance policies she had taken out on Rablen’s life. A police search of the area around the schoolhouse, where the dance was held, found a bottle bearing the label ‘strychnine’. This bottle had come from a pharmacy in a nearby town. The pharmacist traced the sale of the strychnine in his poison register to a Mrs Joe Williams. This lady had said, at the time of purchase, that she wished to use it to kill gophers.





OEBPS/styles/page-template.xpgt
 

   

   
	 
    

     
	 
    

     
	 
	 
    

     
	 
    

     
	 
	 
    

     
         
             
             
             
             
             
        
    

  

   
     
  





OEBPS/images/cover.jpg
uosiod





