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Epigraph

As a rule, women are the great poisoners, although I do recall with pleasure the case of the gentleman solicitor in Wales who poisoned everybody in sight. He couldn’t stop himself. He was very genteel. He came up with the most memorable line in the annals of true murder. As he handed one of his guests a poisoned scone, he said, “Excuse fingers.”1

—SIR JOHN MORTIMER, BARRISTER, AUTHOR
AND CREATOR OF RUMPOLE OF THE BAILEY










PART I

Biomolecules of Death










Introduction

I love the old way best, the simple way of poison, where we too are strong as men.

—EURIPIDES, MEDEA, 431 BC

Within the annals of crime, murder holds a particularly heinous position. And among the means of killing, few methods generate such a peculiar morbid fascination as poison. Compared with hot-blooded spur-of-the-moment murders, the planning and cold calculations involved in murder by poison perfectly fit the legal term “malice aforethought.” Poisoning requires planning and a knowledge of the victim’s habits. It requires consideration of how the poison will be administered. Some poisons can kill within minutes; others can be given slowly over time, gradually accumulating in the body but still leading inexorably to the victim’s death.

This book is not a catalog of poisoners and their victims, but rather explores the nature of poisons and how they affect the body at the molecular, cellular, and physiological levels. Each poison kills in its own unique way, and the varied symptoms experienced by the victims often give clues as to the nature of the poison used against them. In a few instances such knowledge has led to appropriate treatment and full recovery. In other cases knowledge of the poison is not of therapeutic benefit, because there is simply no antidote.

The words “poison” and “toxin” are often used interchangeably, though strictly speaking they are not the same thing. Poisons are any chemicals that cause harm to the body, and can be natural or man-made, whereas toxins usually refer to deadly chemicals made by living things. If you are on the receiving end of either though, the difference is somewhat academic. The word toxikon comes from ancient Greek, meaning “a poison into which arrows are dipped,” and describes plant extracts smeared onto arrowheads to induce death. When the word toxikon was combined with the Greek term logia, meaning “to study,” we ended up with toxicology, or the study of toxins. The word poison is derived from the Latin word potio, which simply means “drink.” This slowly morphed into the Old French word puison or poison. The first appearance of poison in the English language appeared in 1200, meaning “a deadly potion or substance.”

Poisons obtained from living organisms are often mixtures of many chemicals. For example, crude extracts from the deadly nightshade plant (also known as belladonna) are quite dangerous, but from these extracts comes the purified chemical atropine. Similarly, foxglove plants are also poisonous, but the single chemical digoxin can be purified from the plant.

Historically some poisons have been created by mixing together several different poisons, as seen in aqua tofana, a mixture of lead, arsenic, and belladonna.1

How does a chemical sitting in a bottle doing no harm to anyone end up as a poison inside a dead body? Whatever the poison may be, there are three distinct stages that occur before death: delivery, actions, and effects.

Poison can be delivered to a victim through four routes: ingestion, respiration, absorption, or injection. That is, they may be eaten or drunk and enter the body through the intestine; inhaled into the lungs; absorbed directly through the skin; or injected into the body, either into muscles or the bloodstream. How a killer gets the poison into a victim’s body depends on the nature of the poison. Although poisonous gases have been used to kill, they involve a degree of technical difficulty that makes them impractical to utilize, and often makes it hard to target a specific individual. Absorption through the skin or mucous membranes of the eyes and mouth can be quite effective: The killer does not have to have any contact with the victim or even be around when the poisoning takes place. Simply smearing the poison on something the victim will touch can be sufficient to cause death. Mixing with food or drink provides an easy route for most poisons. This works especially well for solid crystalline poisons that can simply be sprinkled onto a meal or dissolved in a drink. However, some poisons must be injected into the body. Sometimes this is because the poison is a protein that would simply be broken down by the stomach and intestines if it was eaten. Of course the killer must be close enough to the victim to inject the poison.

Now we turn to the crux of poisons: How do they disrupt the inner workings of the body? Exactly what poisons do is incredibly varied, and their actions reveal much about human biology. Many poisons attack the nervous system, disrupting the highly sophisticated electrical signaling that controls the normal functions of the body. Undermining the communication between parts of the heart can easily be seen to stop the heart from beating and cause death. Interrupting the regulation of the diaphragm, the muscle that controls breathing, can similarly cause death by shutting down respiration and causing asphyxia. Other poisons get inside the cells of the body by pretending to be something that they are not. Disguising their true nature, and having almost, but not quite, the same shape as a vital component of the cell, these poisons can be incorporated into the cell’s metabolism but are unable to perform the right biochemical functions. With the poison acting as a counterfeit molecule, the whole of the cell’s chemistry grinds to a halt and the cell dies. When enough cells die, so does the whole body.

It is not too hard to imagine that if different poisons work in different ways, the symptoms experienced by the victims would also be different. For most ingested poisons, irrespective of how they work, the first response is often vomiting and diarrhea, in a physical attempt to remove the poison from the body. Poisons that affect the nerves and electrical signaling of the heart will be experienced as heart palpitations and, sooner or later, cardiac arrest. Poisons that affect the cells’ chemistry often cause nausea, headaches, and lethargy. It is stories of the actions of poisons and their dreadful consequences that fill the rest of this book.

While most people would consider poisons to be lethal drugs, scientists have used the exact same chemicals to tease apart the inner molecular and cellular mechanisms of cells and organs, using this information to develop new drugs that treat and cure a wide range of diseases. For example, studying how the poisons in the foxglove plant affect the body has led to the development of drugs to treat congestive heart failure. Similarly, understanding how belladonna affects the body has helped create drugs now routinely used in surgery to prevent postoperative complications, and even to treat soldiers exposed to chemical warfare. From this it can be seen that a chemical is not intrinsically good or bad, it’s just a chemical. What differs is the intent with which the chemical is used: either to preserve life—or to take it.
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Insulin and Mrs. Barlow’s Bathtub

Both Williams of Rochester and Woodyatt of Chicago had patients who died of hypoglycemic shock after receiving an overdose of insulin.

—THEA COOPER AND ARTHUR AINSBURG, BREAKTHROUGH, 2010

MIRACLE DRUG TO MURDER WEAPON IN THIRTY YEARS

What does the word “poison” conjure in your mind? Extracts from poisonous plants, toxins from venomous snakes, or maybe mad scientists making deadly chemicals deep in an underground bunker? Not all poisons have such exotic pedigrees. Sometimes what makes things toxic is exactly what allows them to be used for good.

This apparent contradiction between a chemical being both toxic and tonic was first appreciated in the medical revolution during the Renaissance. Philippus Aureolus Theophrastus Bombastus von Hohenheim (fortunately better known by his nickname Paracelsus), the great sixteenth-century alchemist and physician, cautioned: “It is the dose that makes the poison.” Perhaps nowhere is there a better example of this than in our first poison: a chemical that has lifesaving properties in small doses but is deadly when applied in large amounts.

The chemical in question is insulin, and its absence, or an inability of the body to respond to it properly, leads to the disease diabetes mellitus.1 Before the widespread availability of insulin, a diagnosis of diabetes was akin to a death sentence. The most optimistic prognosis was a few years of suffering, followed by death. Diabetes would transform a happy active childhood into one of ravenous hunger and insatiable thirst. In the decade before insulin’s discovery, the American doctors Frederick Allen and Elliott Joslin advocated severe fasting to prolong the lives of diabetic patients. It was a depressing process of slow starvation, with patients whittled down to little more than skin and bones.2 It was known that diabetics had sugar in their urine, and starvation certainly stopped that from happening. However, this approach was really just treating the symptoms, and there was little scientific evidence to support the diet as a viable therapy—but neither was there a rational alternative.

Things changed in 1921, when Canadian researchers managed to identify and purify insulin from animal pancreases. The first patient treated with insulin was fourteen-year-old Leonard Thompson, a boy weighing only sixty-five pounds and drifting in and out of a diabetic coma. With insulin treatments, Leonard’s blood sugar levels fell dramatically toward normal, he started to regain weight, and his symptoms gradually disappeared. Although not a cure, insulin injections allow the millions of individuals with diabetes to live a full, and reasonably normal, healthy life. One of the most important things all patients with diabetes are taught is to recognize the symptoms of too little and too much insulin.

It was a remarkably short time from the initial discovery and purification of insulin to its widespread use in treating patients with diabetes, with commercial insulin available in 1923, only two years after insulin’s discovery.3 A more sinister and tragic timetable shows that it took barely three decades to turn a lifesaving chemical into a deadly murder weapon.

MRS. BARLOW’S BATH

Detective Sergeant John Naylor was called to a semidetached house on Thornbury Crescent in Bradford, England, in the early hours of Saturday, May 4, 1957. As he entered the house, Naylor heard faint sobbing and found a distraught husband in the throes of grief, tightly gripping a picture of a woman. Naylor was directed to the upstairs bathroom by a police constable, and there, slumped in the bath, naked and dead, was the woman in the picture. Anxious neighbors stood close to the weeping husband in uncomfortable silence, convinced that his grief was genuine—but Naylor was not so sure.

To all who knew her, Elizabeth “Betty” Barlow seemed happily married to her devoted husband, Kenneth. According to neighbors, they were extremely happy together and never argued. Elizabeth, nine years younger than Kenneth, was actually Barlow’s second wife, having married him in 1956 following the death of his first wife. In marrying Kenneth, Elizabeth also became stepmother to Barlow’s young son, Ian. Both Kenneth and Elizabeth had worked in various hospitals around the Yorkshire town of Bradford, Elizabeth as an auxiliary nurse, and Kenneth as a state registered nurse, which may have been how the couple first met.

After the wedding Kenneth continued working as a nurse at Bradford Royal Infirmary, but Elizabeth left nursing and took a job in the ironing section of a local laundry. The work was fairly mundane, and clouds of steam constantly swirled around her, making her clothes damp and uncomfortable; but the pay was reasonable, and the job helped with the family finances. Fridays were Elizabeth’s half-day at work, and Friday, May 3, 1957, was no different. Noon was approaching, and as Elizabeth eagerly gathered her things to leave work, she mentioned to her friends that she was looking forward to a little time to herself so that she could wash her hair. On the short walk from the laundry to their home in Thornbury Crescent, Elizabeth stopped at the local fish-and-chip shop to pick up lunch for the family. At twelve thirty the hot fish and chips were unwrapped from their vinegar-soaked newspaper coverings and plated with bread and butter, all washed down with cups of tea.

After lunch Elizabeth busied herself doing some housework and washing the family’s clothes, while Kenneth spent his Friday afternoon taking care of his pride and joy by pulling the car out of the attached garage and giving it a thorough wash. Around four o’clock, Elizabeth went to visit Mrs. Skinner, her next-door neighbor, who would later testify that Elizabeth appeared cheerful and “full of life.” “As a matter of fact, she showed me a set of black underwear she [bought], and joked about it,” Mrs. Skinner recalled.

That evening the family moved to the living room to relax. Elizabeth lay on the sofa for a short time but became increasingly restless, eventually telling her family she was going to go lie down for a while. At 6:30 p.m., as she climbed the stairs, Elizabeth called out to Kenneth asking him to come get her in an hour, as she wanted to watch a television program with him. As it turned out, Elizabeth would never watch television again. Fifty minutes later Kenneth climbed the stairs to let his wife know that the show was about to start, but Elizabeth had already changed into her pajamas and gotten into bed, telling her husband that she felt “too comfortable to move.” Kenneth ambled back to the living room alone to watch television for the next half hour, before taking a glass of water up to his wife to see how she was doing.

In the bedroom Kenneth found Elizabeth still in bed and feeling very tired. He would later testify that his wife told him that she was “too tired to say goodnight to her stepson.” It was still a bit early for Kenneth to retire for the evening, and he wanted to give his wife some time alone to rest, so he went back downstairs to finish watching television. Shortly before nine thirty, Kenneth heard Elizabeth calling him from their bedroom. As he climbed the stairs and entered their bedroom, Kenneth was disturbed to find that his wife had vomited on the bed. The couple changed the sheets, and Kenneth took the soiled bed linens downstairs, where he placed them in the kitchen washtub. Not only was Elizabeth complaining of being tired, but she was now “feeling too warm,” and decided to lie on top of the newly made bedcovers.

Kenneth changed into his pajamas, got into bed, and started reading. By ten o’clock Elizabeth was still not feeling well and was now sweating profusely. She undressed and told her husband she was going to take a bath to try to cool down. Kenneth heard the bathwater running before he dozed off to sleep.

Suddenly something startled him awake. Glancing at the alarm clock on the bedside table, he saw it was already 11:20 p.m. and was surprised that his wife had not yet finished her bath and returned to bed. He anxiously called out to Elizabeth, asking “Is everything all right? How much longer are you going to be in there?” He got no reply. Worried that she had fallen asleep in the now-cold bathwater, Kenneth got out of bed and went to the bathroom, where to his horror, he found Elizabeth totally submerged in the water and not moving.

In a panic, Kenneth was convinced that his wife was drowning, and quickly pulled the plug to let the water out of the bath. As it drained, Kenneth desperately tried to pull his wife from the bathtub onto the hard bathroom floor, but try as he might, he just couldn’t lift her out. Fortunately, as a trained nurse, Kenneth realized that he would have to perform artificial respiration while his wife was still in the bathtub. In vain he tried coaxing air into Elizabeth’s lifeless lungs, but he needed help.

Without a telephone in their own house, Kenneth rushed next door, still dressed only in his pajamas, rousing his neighbors, the Skinners. Anxiously Barlow begged them to fetch a doctor while he went back to again try to resuscitate his wife. Strangely, the neighbors, rather than immediately calling for an ambulance, decided to see for themselves what was going on. As they walked next door and up the small flight of stairs to the bathroom, they were shocked to find Elizabeth’s naked body still lying in the empty bathtub, Kenneth rubbing her shoulders. With the Skinners now convinced of the seriousness of the situation, a telephone call was made to the family doctor, imploring him to get there as soon as he could. As they waited for the doctor, Mrs. Skinner glanced over at Kenneth, who was sitting in an armchair, his face buried in his hands, gently sobbing. Despite the prompt arrival of the doctor, it was too late for Elizabeth, and she was pronounced dead.

Death is always unsettling, but even more so when the deceased is a young wife and mother, otherwise in perfectly good health. The doctor couldn’t quite put his finger on it, but something just didn’t seem quite right. Certainly Elizabeth was dead, and the telltale signs of rigor mortis were beginning to set in, but a gnawing in his gut convinced him that he should talk to the police, and it was not long before Detective Naylor arrived to examine the scene.

Elizabeth’s decision to take a bath that night would indeed turn out to be pivotal. Had she stayed in bed, it is likely that her death, though distressing in one so young, would have been ruled as natural. It seemed at first as though Elizabeth had drowned, but her pupils were markedly dilated, far more than the doctor had ever witnessed in a drowning victim.

But what had caused Elizabeth’s pupils to dilate? What had made her so hot that she needed a cold bath to cool down? And what had made a young vibrant woman so tired? Remarkably, the answer to Elizabeth’s demise centered around something very simple, and something millions of people put into their coffee and tea every day: sugar.

“JUST A SPOONFUL OF SUGAR…”

What we buy in grocery stores is only one kind of sugar. Sugars are known chemically as carbohydrates, because they are all made from carbon, hydrogen, and oxygen atoms, linked together in particular ways. The smallest sugars are made from just six atoms each of carbon and oxygen and twelve of hydrogen. Depending on the arrangement of the atoms, they either make fructose (or fruit sugar), galactose (found in foods like milk and avocados), or glucose. When we talk about “blood sugar” we really mean glucose, which is transported in the blood as an energy source. The white crystals we spoon into coffee and tea as “sugar” are really table sugar, or more properly sucrose, which is made by joining together a molecule each of fructose and glucose. Similarly milk sugar, or lactose, is glucose and galactose molecules joined together.

It’s also possible to link hundreds and thousands of carbon, oxygen, and hydrogen molecules together in long sugar chains to form glycogen in animals or starch and fiber in plants.4

One of the remarkable things about the body is that no matter what carbohydrates we eat, be it American French fries (British chips), bread, or pasta, or sugar in sodas and fruit juice, all the carbohydrates are broken down in our intestines to the three sugar building blocks of glucose, fructose, and galactose, to be absorbed and shipped off to the liver. There the different kinds of sugars are converted into glucose, making glucose the only sugar transported in the blood.

Like many substances in the body, glucose levels in the blood are kept within relatively narrow limits. If they wander too far from these preset boundaries, severe complications and even death can result. With too little glucose in the blood (hypoglycemia), there is not enough to supply the energy needs of the body (particularly the brain), but with too much glucose (hyperglycemia), damage to delicate cell membranes, particularly those of the nerves and the retina, can occur, leading to nerve damage and pain or even loss of eyesight. Unlike other organs in the body, the human brain uses glucose as its primary fuel supply. Since the brain has no way to store glucose, nerves in the brain are critically dependent upon a constant and steady supply from the blood to function properly. If blood glucose falls below 50 percent of normal levels, the fingers and lips go tingly and numb, the brain becomes sluggish, and thinking can be confused and unfocused. Sweat begins to bead over the body; the heart pounds, trying to circulate glucose that is no longer in the blood. The voice slurs and vision blurs. At 25 percent of normal levels, coma and even death can ensue.

Given the serious consequences if blood glucose levels fall too much or too rapidly, it is not surprising that the body has a way to carefully control and regulate the amount of sugar in the blood: a hormone called insulin.



INSULIN AND BLOOD SUGAR LEVELS

What was it about Mrs. Barlow’s death that suggested foul play? To understand her symptoms, we need to look at the role of insulin in regulating the level of glucose in the blood. Located close to the liver and just below the stomach is the pancreas, an organ roughly the shape and size of a banana. The pancreas performs a number of essential functions in the body, including releasing enzymes into the gut to aid the digestive process. But the pancreas also produces insulin, the hormone that helps the body store and use glucose. When a meal containing carbohydrates has been digested, the levels of glucose in the blood rise, which triggers the pancreas to release insulin into the bloodstream. Once released from the pancreas, insulin is transported to the key organs of the liver, adipose or fatty tissue, and muscle.

When these organs are exposed to insulin, they ramp up their ability to absorb glucose from the blood. Because of this quick absorption, even after consuming a meal with lots of sugary foods, the level of glucose in the blood rises for only a short time before coming back down to a normal resting level. In this way insulin performs two critical functions in the body: first, to prevent blood glucose levels from getting too high; and second, to cause the liver, muscles, and adipose tissue to take excess glucose from the blood. The liver and muscle store it as glycogen; the adipose tissue, as fat. As blood glucose levels drop, so too does the level of insulin released by the pancreas. But what would happen if insulin levels failed to go back down, and the pancreas kept releasing insulin into the blood? What would happen if the signal to the liver, muscle, and adipose tissue to remove glucose from the blood was never turned off? Fortunately this never happens naturally, except in some very rare cancers. But what if insulin levels were artificially elevated—say, by someone injecting large doses of insulin into the bloodstream? This was the question a young doctor working in Berlin in the early twentieth century was asking, in the hopes that he might be able to help some of his patients.

INSULIN SHOCK AND CLUES TO ELIZABETH BARLOW’S SYMPTOMS

Less than a decade after the first commercial production of insulin, it had become invaluable in treating patients with diabetes. In 1928 an Austro-Hungarian doctor, Manfred Joshua Sakel, was treating a diabetic patient who also happened to have schizophrenia. While trying to control the patient’s diabetes, Sakel accidentally gave his patient an overdose of the newly discovered insulin—and was surprised to find that the patient’s schizophrenia appeared to have gone into remission. Sakel wondered whether other patients with schizophrenia, who didn’t have diabetes, would respond in the same way.

When the patients were injected with insulin, it caused a dramatic drop in their blood glucose levels, depriving the brain of an essential component for normal physiological function. The patients began to sweat profusely, requiring repeated baths to wash away the sweat. As glucose levels fell further, patients became increasingly restless, followed by major convulsions that ended only when they entered into a coma, at which point the patients all had fixed, widely dilated pupils. All these symptoms were on display during Elizabeth Barlow’s last hours, as one of the telltale signs that a patient was in a deep insulin coma is fixed, widely dilated pupils. Although the symptoms of schizophrenia, including delusions, hallucinations, agitation, and inappropriate reactions, seemed to abate after insulin shock,5 no one knew whether the effect was due to the insulin itself or to the coma induced by the insulin.6 Even though insulin shock seemed to work, the problem remained that for the treatment to be beneficial, the patients had to recover from their insulin-induced comas.

Receiving no support for his research from the hospital where he worked, Dr. Sakel embarked on a series of animal experiments in his own kitchen. Here he convinced himself that a coma induced by low blood glucose (hypoglycemic coma) could be easily reversed through the administration of intravenous glucose. His studies convinced him that he was “on the road to great discoveries.”

Sakel left Berlin and returned to Austria to work as a volunteer in Vienna’s University Clinic, where he could practice his technique of deep insulin coma therapy (also known as insulin shock therapy) on the clinic’s psychiatric population. Since placing patients in an insulin coma was a life-threatening procedure, it was necessary to counteract the effects of insulin by feeding glucose to patients through a rubber tube pushed into the mouth and down into the stomach. If the glucose was not administered promptly, insulin shock therapy was not without its own problems. Depriving the brain of nutrients for extended periods of time produces damage to the cerebral cortex, causing its crenellated architecture to become flat and smooth, much like the brains of people suffering from neurodegenerative disorders. Fortunately, in most cases, Sakel’s patients rapidly revived, and there were usually marked signs of psychological improvement.

By 1935 Sakel had published more than thirteen papers on his technique and was reporting an astounding 88 percent success rate in treating psychiatric disorders. Word of his success spread quickly, and Sakel became the darling of the psychiatric community, convincing himself that a Nobel Prize was just around the corner. More and more doctors adopted Sakel’s methods, and the technique was slowly implemented throughout Europe and the United States. Doctors giddily competed to see how many times a week they could put their patients into an insulin-induced coma, while others pushed the envelope to see how long their patients could be kept in a coma before reviving them. Experienced therapists bragged of their ability to keep patients in an insulin coma for up to fifteen minutes before administering intravenous injections of glucose or squirting glucose solutions into the patient’s stomach.

As the therapy became more widespread, doctors started noting differences among patients’ responses to insulin, and even day-to-day variations in the same patient. Despite these findings, all the doctors working on insulin coma therapy reported “tremendous enthusiasm” for the technique. With the onset of World War II, many of the European doctors practicing insulin treatment fled Nazism, further spreading the technique to Allied countries.

But regardless of the enthusiasm of doctors for using insulin to treat psychiatric disorders, it was a house of cards waiting to collapse.

In 1953 Dr. Harold Bourne, an experienced British psychiatrist, published a paper titled “The Insulin Myth,” arguing that there was no sound scientific basis for the validity of insulin coma therapy. He maintained that the initial psychiatric diagnoses were most likely flawed and based on unreliable and questionable tests. Bourne also claimed that the results of insulin coma therapy were biased by selecting particular patients and ignoring others. More alarmingly, it became apparent that no two hospitals were performing the coma therapy in the same way, with some clinics inducing a coma for one hour and others for an astounding four hours.

The immediate response to Bourne’s concerns was not a “thank you for showing us where we’ve gone wrong,” but rather a wave of condemnation from the medical community. Leading psychiatrists sent letters to medical journals criticizing Bourne, with one stating: “it is clinical experience that counts here, despite all [evidence] to the contrary.” It would be another five years before a carefully controlled study on insulin coma therapy would be published, a study that clearly showed, beyond any doubt, that insulin coma therapy was a sham.7 Given the robustness of the controlled studies, it was hard to criticize their findings, and insulin coma therapy was abandoned, any mention carefully brushed under the carpet.

It is a curious coincidence that the report putting the nail in the coffin of insulin’s use to treat psychiatric disorders was published in 1957—just a few short weeks before Kenneth Barlow would use insulin to put his wife in a coffin.



A SEARCH OF THE HOUSE

At 2:00 a.m. on the May 4, 1957, Dr. David Price, the Home Office8 forensic pathologist, arrived at the Barlow house to start an examination of Elizabeth’s body. Dr. Price’s suspicions were aroused initially because the drowning of an otherwise healthy middle-aged female in a home bathtub is extremely rare. Perhaps more telling was the presence of a small cupful of water that remained in the hollow created between Elizabeth’s arm and the side of the bathtub. How had that small amount of water lain undisturbed if Kenneth had tried to drag his wife out of the tub, as he’d claimed? If this part of Kenneth’s story was implausible, it brought suspicion on his whole version of the night’s events. The police scoured every room in the house, finding the vomit-stained sheets and Elizabeth’s sweat-soaked pajamas in the sink. In the kitchen, on a shelf above the door leading to a pantry, was a small porcelain pot. Inside the pot, wrapped in a handkerchief, were two used syringes and four hypodermic needles; however, no empty vials of medication were found.

At 5:45 a.m., Mrs. Barlow’s body was taken from the house and transported to a local mortuary, where Dr. Price began his postmortem examination. Bloodstained froth in the nose, mouth, and throat, as well as fluid in the lungs, confirmed the initial suspicion that Elizabeth had indeed died from drowning. But why were there no signs of a struggle? No other abnormalities were found, but it was discovered that Elizabeth was eight weeks’ pregnant. Blood and urine samples were collected and sent to the North-Eastern Forensic Science Laboratory, but none of the typical poisons or abortion-inducing chemicals were found in any of Elizabeth’s samples. Dr. Price became convinced that Elizabeth had been rendered unconscious before being drowned. Based on his knowledge of the recently discredited insulin coma therapy and her telltale dilated pupils, Dr. Price was sure that Elizabeth had been injected with insulin to make her comatose before she was pushed underwater. A crucial question remained: If Elizabeth was injected with insulin, where were the injection marks?

On May 8, four days after Elizabeth’s death, and just hours before her funeral, the decision was taken to reexamine her body. Now knowing that they were looking for needle marks, Dr. Price and his team carefully went over the body inch by inch with magnifying glasses. And there they were: two hypodermic injection sites in each buttock. Samples of the injection sites and surrounding tissue were taken, but other than cataloging them and placing them in storage, nothing was done.

During police questioning Kenneth Barlow was confronted with the evidence of syringes in the kitchen and injection sites in Elizabeth’s buttocks. Kenneth confessed that he had indeed injected Elizabeth, but it was with her consent, and that it was not insulin, but rather ergometrine, a drug used in obstetrics to prevent heavy bleeding after childbirth by causing contractions of the uterus. It could also be used to induce abortions, which in itself was a criminal offense.

Kenneth told the police that neither he nor Elizabeth wanted another child, and that she had told him she would sooner put her head in a gas oven than bear a child. With no alternative, Kenneth had colluded in the ergometrine-induced abortion attempts. However, Kenneth was unaware that this possibility had been considered by the forensic team and ruled out because of the lack of any ergometrine in Elizabeth’s system, and the lack of the drug in either of the syringes. Moreover, ergometrine could not have caused the dilated pupils, sweating, or vomiting that Elizabeth had experienced.

The police were now convinced that Kenneth Barlow had murdered his wife by injecting her with a massive dose of insulin, sending her into an insulin-induced coma from which she would never recover. There was just one more thing that the prosecution needed to bring the case to trial: forensic evidence of high levels of insulin in Elizabeth’s body. The problem was that no one had ever measured insulin in human tissue before. Would Kenneth get away with murder for lack of a critical piece of evidence?

CONVULSING MICE AND SLEEPY GUINEA PIGS CONVICT KENNETH BARLOW

Kenneth may have had more than a few reasons to murder his pregnant wife. Given their finances, another mouth to feed would stretch the family’s meager income too far. Perhaps Kenneth felt that a new baby was just too inconvenient at his stage of life, and convinced his wife that an abortion before anyone noticed the pregnancy would surely solve all their problems. Since Fridays were Elizabeth’s half-day at work, Friday afternoon seemed the best time for the ergometrine injections, giving Elizabeth the weekend to recover.

Sometime after lunch, however, instead of ergometrine, Kenneth injected Elizabeth with a large dose of insulin. Immediately Elizabeth’s body responded to the insulin by removing glucose from the blood as her liver, muscles, and adipose tissue absorbed massive amounts of glucose, sending her blood levels plummeting. The fuel necessary to run her brain was draining. As with insulin coma therapy, once a large amount of insulin has been injected and blood glucose depleted, the only remedy is the ingestion of large quantities of glucose. Kenneth was not about to provide that.

A sense of restlessness overcame Elizabeth as she lay on the sofa, a symptom reminiscent of patients undergoing insulin coma therapy. Since there was no energy for her muscles to work, she felt tired, weak, and listless, and so decided to go and lie down in bed. Elizabeth’s vomit-soaked pajamas were found in the sink, consistent with the vomiting that often occurs when hypoglycemia sets in. Despite the rather mild weather, Elizabeth was sweating profusely, causing her initially to lie on top of the bed rather than under the covers, and finally leading her to remove her pajamas altogether and seek solace in a bath. With high insulin levels, the pupils of the eye enlarge but remain responsive to light, and Elizabeth’s pupils were noted by the pathologist to be so enlarged that he could barely discern the color of her eyes. As Elizabeth lay in the bath, her brain cells slowly ran out of fuel, sending her into a coma. Once in a coma, did Elizabeth simply slip under the water and drown, or was she held underwater in her unconscious state by a murderous husband? The answer to that question
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