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INTRODUCTION
A GUIDE TO UNDERSTANDING
THIS BOOK


All things are poisons, for there is nothing without poisonous qualities. It is only the dose that makes a thing poison.


—PARACELSUS, 1493–1541


Poisoning is a serious business. Once the preferred method of murder, homicidal poisoning has somewhat fallen in popularity because modern pathologists can detect almost any poison. Of course, the pathologist must know what poison to test for. There are, in fact, very few poisons that are ideal—odorless, colorless, tasteless, quick acting, and nontraceable. Many poisons meet one, two, even three of the criteria, but many drugs have their own built-in clues for the detective.


DEFINITION OF POISON


What is a poison? Webster’s New Collegiate Dictionary defines a poison as “a substance that through its chemical action usually kills, injures, or impairs an organism” or “a substance that inhibits the activity of another substance or the course of a reaction or process.” Anything in a large enough dose can prove toxic. Our concern in this book is feasibly deadly doses.


If death by poison is involved, the writer owes the reader respect for his intelligence. This is why Howdunit: Book of Poisons was written. All too often, a writer loses credibility by creating a world very similar to the real one, then shattering it by using an incorrect fact. Poisons are a time-honored part of mystery fiction. Yet, too often a writer will have a victim swallow something and collapse, dying instantly, when in real life the poison would have taken at least twenty minutes to act. Or just as often, the victim’s symptoms could not possibly have been caused by the substance given. Many readers would not know the difference, but those who do would find the story ruined because of the error.


Until the first edition of this book, writers had trouble finding correct information about poisons. Agatha Christie had the advantage of working in a hospital pharmacy during World War I. Most other writers must ask questions where they can and go by what little information they have, or struggle through materials written in medicalese, trying to make sense of such technical terminology.


Book of Poisons is written in understandable English. All medical terms are in the glossary. Symptoms, forms, methods of administration, and reactions are cross-referenced, so writers who need a poison that will turn the victim yellow can turn to the symptoms appendix and find which poisons change a person’s coloring.


LETHAL POISONS


This book deals with acute poisoning, as opposed to chronic poisoning. Chronic poisoning takes place when an antagonist slowly administers more and more of a given poison and eventually kills the victim. As this process can take years and does not guarantee death, this book focuses on more-certain methods, except in a few cases where chronic poisoning could produce other symptoms helpful to a writer.


The majority of the poisons described are lethal immediately or in short periods of time. Some toxins, however, take more time to work. During that time, the killer must prevent the victim from seeking medical aid.


Taste also presents a problem in trying to poison someone. Most poisons have a bitter taste that needs to be hidden if the poison is to be swallowed. In real life, the old trick of slipping a barbiturate into a cocktail could not work unless the victim habitually gulps drinks or is completely ignorant of how a drink should taste. Admittedly, not all poisons taste bitter, but the people in the best position to know the tastes of many of these substances are no longer around to say what they are. It is best to assume, unless otherwise noted, that the poison in question has a bad taste.


The symptoms and toxicity ratings given in this book vary from person to person. This is because human beings are very different in health, weight, and resistance. Alcoholics do not feel the effects of drinking as quickly as teetotalers do. An old lady with a bad heart can die from a dosage that would only cause a stomachache in her healthier daughter. When writing, it is best to avoid the exceptions to the rules, unless the exception is the whole point of the story. For the purposes of this handbook, it is assumed that the victim is a healthy person weighing approximately one hundred and fifty pounds.


NAVIGATING THE BOOK


The vast majority of the toxins in the book are listed by name with the following headings: Name (and depending on the substance, other names for the same thing or similar substances that mostly react the same way), Toxicity (approximately how poisonous a substance is based on the chart below), Form (gas, liquid, powder, etc.), Effects and Symptoms, Reaction Time, Antidotes and Treatments, Notes (interesting bits of information that don’t fit under the above headings, such as what the toxin is used for and where it might be found), and Case History (stories or real incidents involving the poison when applicable).


Some chapters vary because, as in the medical chapter, many drugs are in classes and act similar or go under a variety of names; it would be redundant to list each and every drug separately. However, efforts were made to make notes of drugs that varied within the class. Other chapters, like plants, have various names around the world but really are the same plant or at least the same plant family.


The poisons in this book have been rated in terms of relative toxicity, with six (6) being supertoxic, requiring only a minuscule amount to cause death, and one (1) being practically nontoxic except in immense doses. Actual dosages do not seem to be an issue in current literature; therefore, a more specific rating system was deemed unnecessary. Few poisons in this book are rated one (1) or two (2), as they probably would not be useful to the mystery writer with a plot to advance.


TOXICITY RATING CHART











	TOXICITY
	PROBABLE ORAL LETHAL DOSE FOR 150 POUND HUMAN BEING




	6 Supertoxic
	Less than 5 mg/kg
	A taste (less than seven drops)


	5 Extremely toxic
	5-50 mg/kg
	Between seven drops and one teaspoon


	4 Very toxic
	50-500 mg/kg
	Between one teaspoon and one ounce


	3 Moderately toxic
	0.5-5 gm/kg
	Between one ounce and one pint or pound


	2 Slightly toxic
	5-15 gm/kg
	Between one pint and one quart


	1 Almost non-toxic
	above 15 gm/kg
	More than one quart or 2.2 pounds


NOTE: The notations mg/kg and gm/kg can be confusing. They refer to milligrams (mg) or grams (gm) of basic substance to kilograms (kg) of host substance—in this specific case, milligrams or grams of poison required per kilogram of potential victim.


CHANGES IN MEDICAL TREATMENT


It should be noted that, over time, things can change and, indeed, have in the years since the first edition of this book appeared. Most notable is in the arena of the treatment of poisoning. In fact, a change in the approach to emergency treatment of poisoning victims is under way even at the time of this writing. Up until about five years ago, there was an emphasis on emptying the stomach of any ingested toxins through inducing vomiting or by stomach pumping, more technically known as gastric lavage (except in the case of corrosive agents, which would only corrode more of the victim’s system on the way back up). Parents of small children were encouraged to keep syrup of ipecac on hand for such emergencies.


Now, the American Pediatrics Association recommends that parents don’t even keep ipecac in the house. As for treatment in the emergency department, gastric lavage is being used less and less. Toxicologist and Emergency Physician Jawaid Ahktar of the Pittsburgh Poison Center, in Pennsylvania, flat out said: “It’s pretty clear it doesn’t work.” Numerous journal articles found on www.pubmed.gov question the use of stomach pumping, and one, from the November 2005 Medical Clinics of North America, even questioned the use of activated charcoal, a fine tasteless powdered charcoal known for its ability to adsorb or bind to a wide variety of substances, which is sometimes used in treatment.


The interesting thing is that among the many books consulted by the authors, gastric lavage is still listed as a method of treatment. Dr. Ahktar speculated that the books are somewhat behind the actual practice, and that some physicians are still using the older practice. The writer, however, should be aware that stomach pumping reflects an older standard of care—something that would be useful when writing a piece set ten years ago. So if you notice gastric lavage as one of the treatments for a poison in this book, keep in mind that it is only included so that you can accurately write pieces set before the twenty-first century. The current standard of care focuses on supportive treatment, or taking care of the symptoms as they present themselves.


CONCLUSION


It is possible that a particular poison is not included in the book. Given the space limitations, some poisons simply could not be included. And many poisons require such large doses to be lethal that they rarely kill. And some poisons just aren’t as poisonous as myth would have them. Tear gas, for example, has not been included, since the worst it can do is give the victim second-degree burns. Many household chemicals are not as toxic to adults as they are to young children.


Remember, in addition to providing correct information about poisons, this book can also be useful for story ideas. Poisonous chemicals are not to be taken lightly in real life, but the right poison can move the plot of a good story along nicely—and how nice it is to have correct facts!




CHAPTER 1 A SHORT HISTORY OF THE
DREADED ART


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


—MEDEA, IN THE PLAY OF THE SAME NAME BY EURIPIDES, 480–406, B.C.


The first discovery of poisons came about by trial and error. Foraging for food among different plants, early humans soon found some were deadly. Those who mastered the knowledge of poisons were regarded with respect and fear, and were either venerated as tribal sorcerers or burned at the stake.


Evidence of the sophisticated art of homicidal poisoning, practiced for centuries by the ancient Egyptians, Chinese, Indians, and Greeks, appears as early as in the pre-Christian Roman annals, along with stories of greed, betrayal, and power. Searching for the perfect suicidal poison, Cleopatra, queen of Egypt, experimented on her prisoners and slaves. She remained dissatisfied. Henbane (Hyoscyamus niger) or belladonna (Atropa belladonna), despite their rapid action, produced too much pain; Strychnos nux-vomica, from which strychnine was eventually extracted, caused convulsions that left facial features distorted at death. She finally selected the bite of the asp (a small African cobra), whose venom produced a serene and prompt death. Legend holds that in the second century B.C., the Greek king Mithradates VI habitually ingested small amounts of many known poisons, hoping to build immunity to them. The accuracy of this is doubted, however, since many poisons are fatal, in even the smallest dose.


The use of poisons in trial by ordeal, on arrowheads, or as instruments of state for execution by popes and princes of the Renaissance provided a fund of empirical knowledge that paved the way for the pharmacology of modern times. Such drugs as digitalis, ouabain, and atropine owe their existence to the scientific investigation of plant preparationS used for killing animals and humans.


The best-known poison of the fifteenth, sixteenth, and seventeenth centuries, arsenic, formed the basis of many poisons of the time: cantarella, commonly used by the Borgia family, and aqua toffan, or aquetta di Napoli, used by Catherine de Medici. Aqua toffan, a combination of arsenic and cantharides—from a dried beetle, Lytta (Cantharis) vesicatoria, used as a counterirritant and vesicant (a blistering agent)—was reportedly created by the Italian countess Toffana. Only four to six drops of this mixture in water or wine caused death within a few hours. Other common poisons of the time, found easily in the woods and meadows, included water hemlock, foxglove, henbane, and the prussic acid of almond trees. It was because of this prevalence of poisons that most royalty employed food tasters. However, they were often ineffective in protecting their masters.


KEY PLAYERS INVOLVED IN POISONS


Italy of the fifteenth century was known for its dynasty of poisoners, the Borgias. The most well known were Cesare Borgia and his father Rodrigo, who later became Pope Alexander VI. However, the whole family was adept at the art. Anyone who crossed a Borgia was apt to be invited to a party, after which he would become quite ill—if he even survived the evening. The food during this era was so highly spiced that often it was impossible to taste alien flavors, and one could easily take a poison without noticing. Sometimes the poisoning was used as a warning or to remove an obstacle; other times, it was simply experimenting with some new combination.


Catherine de Medici, an Italian princess, married France’s Henry of Orleans. Upon her marriage, she brought with her to France a train of attendants, including parfumeurs and astrologers, two occupations that often hid the production of poison.


As soon as Catherine arrived in France, mysterious illnesses and deaths began. The best-known poison of the time was arsenic and one of Catherine’s favorite poisons. Among the French, the word Italien soon became synonymous with empoisonneur.


Foremost among de Medici’s victims was the dauphin François, Henry’s oldest brother. His death left her husband as heir to the throne. After an active game of tennis, François asked for water, which was brought him by his Italien cupbearer. The dauphin died moments later. Under torture, the cupbearer later admitted the poisoning. Catherine’s next victim was the Cardinal of Lorraine, an old enemy of the de Medicis. His death was accomplished by a poison (possibly nicotine, which had just been discovered in the New World) that penetrated his skin pores after he had handled tainted money.


Catherine’s favorite poisoner was Rene “the Florentine,” known by the city where he had first learned his art. Reportedly he killed Jeanne of Navarre, a political rival, by selling her a pair of gloves laced with poison, possibly venin de crapaud. This poison was obtained by feeding arsenic to toads and other creatures and distilling the juices from their bodies upon death; the poison then contained not only the arsenic, but also hydrogen sulfide as a byproduct of the decomposition.


In the early 1600s, notorious poisioner Antonio Exili toured the courts of Europe, from the Vatican, to Sweden and France, to the Baltic countries. His services were welcomed by some and feared by others. Exili boasted he could supply death in any form—lingering, quick, painful, or gentle as sleep. French sorceress Catherine Monvoisin, known as “La Voisin,” was one of the main players in the famous poison affair (affaire des poisons), which disgraced the reign of Louis XIV. The bones of toads, the teeth of moles, cantharides, iron filings, human blood, and human dust were among the ingredients of the love powders concocted by La Voisin. Among her clients were Olympe Mancini, comtesse de Soissons, who sought the death of the king’s mistress, Louise de La Vallière; and Françoise-Athénaïs, marquise de Montespan, another of the king’s mistresses, who also performed black masses to curry the favor of the king. La Voison was later convicted of witchcraft and publicly burned.


The poison affair began a period of hysterical pursuit of murder suspects, during which a number of prominent people were implicated and sentenced for poisoning and witchcraft. The furor began in 1676 after the trial of Marie-Madeleine-Marguerite d’Aubray, marquise de Brinvilliers, who had conspired to poison her father and brothers with her lover, army captain Godin de Sainte-Croix, in order to inherit their estates. There were also rumors that she had poisoned poor people during her visits in hospitals. She fled but was arrested in Liège. She was forced to confess, sentenced to death, and on July 17 was tortured with the water cure (forced to drink sixteen pints of water), beheaded, and burned at a stake.


On the other end of the spectrum was Christopher Glaser, a well-known Swiss chemist noted for his poison antidotes. A favorite of many royals, his specialty was theriaca, a compound containing a mixture of opium and other drugs that would alleviate the symptoms of poison. Its efficacy was difficult to verify, since the realization that one was being poisoned rarely came until it was too late. Milk was another antidote Glaser espoused, and royals drank that in large quantities for fear of someone slipping poison in their food.


Unfortunately, Godin de Sainte-Croix seduced Glaser into the nefarious business of death by showing him how much more money could be made by killing people than by curing them. Glaser committed suicide when it appeared likely he’d been found out. Sainte-Croix himself died while looking for a poison that could kill with one sniff. He evidently found it, but was unable to pass on the information.


Knowledge of many of the poisons used in the fifteenth, sixteenth, and seventeenth centuries is said to have disappeared with time, but the poisons themselves still exist.


Informally, the isolation of morphine from opium by Bernard Serturner started the study of poison. The beginning of poison as a formal study, however, began in the nineteenth century with Claude Bernard’s research on the effects of curare, a vegetable poison used by the South American Indians to poison their arrows.


During the Industrial Revolution, the findings of two scientists, Matthew J.B. Orfila and his colleague Francois-Vincent Raspail, were especially important. Orfila, considered the founder of modern toxicology, experimented with and catalogued poisons and their effects. Traite des Poisons on Toxicologie General was published by Orfila in 1814, followed in 1829 by Robert Christison’s Treatise on Poisons.


Arsenic was able to be detected in minute amounts in the new techniques established by British chemist James Marsh around 1836. So sensitive was the test that it could detect as little as one-fiftieth of a milligram. His findings were written up in The Edinburgh Philosophical Journal in 1838.


In 1839, in the world-famous LaFarge case, Dr. Orfila, who had testified in other cases of arsenic poisoning, applied Marsh’s test for finding arsenic to biological specimens. Orfila told the judge it would be possible to detect traces of arsenic even in the paint on the arm of the judicial bench. His expert testimony convicted Madame LaFarge.


Madame LaFarge, née Marie Cappelle, was a poor relation to the French royal family. Her marriage to Charles LaFarge was an unhappy one. Despite this, when her husband fell ill in 1839, Marie nursed Charles. Even with her care—or maybe because of it—he became sicker, and subsequently died. Marie was accused of killing Charles after a servant reported seeing Marie mix a white powder into Charles’s drink. She insisted the arsenic in the house was for the rats, but Orfila showed there was substantial poison in LaFarge’s body. Marie LaFarge was sentenced to life imprisonment and died in 1852 after writing her story.


By 1830, chemical analysis could detect most mineral compounds, but not organic poisons. While investigating a nicotine homicide in 1851, Belgian chemist Jean Servais Stas was the first to discover a technique for extracting alkaloid poisons. He was the first to isolate nicotine from postmortem tissue.


Poisoning as a favorite criminal weapon declined considerably when methods of detection and knowledge of poisons increased. The improved medical care for the victims also put a damper on those using poison as a weapon. Those two facts in place, death by poison could no longer be guaranteed.


With the beginning of the twentieth century, industry increased and so did the chemicals available for poisoning. Many poisons originally from plants were duplicated synthetically, with varying symptoms and degrees of toxicity.


The advent of synthetic poisons added to the problems of toxicologists, who believed they had poisoning well in hand with the control of arsenic, cyanide, and strychnine. After World War II, barbiturate use became widespread, and there was a corresponding increase in suicides. By 1954, the number of barbiturate suicides had increased to twelve times the number for 1938. During the 1950s, people who had taken an overdose of barbiturates died at a rate of about fifteen to twenty-five per hundred, regardless of how quickly they received medical care. Today, the mortality rate, if the patient is hospitalized in time, is negligible.


In a 1997 worldwide survey, poisoning as a cause of death ranked first for people ages one to fourteen; third for people ages fifteen to twenty-three, fifth for people twenty-four to forty-four, sixth for those forty-five to sixty-four, and seventh for those over sixty-five.


The National Clearing House for Poison Control Centers indicates that, in the United States, internal-use medicines are most used for poisoning, followed by medicines for external use, cleaning fluids and other domestic products, pesticides or plant poisons, and vegetable products, with gas and fumes the least used to kill or commit suicide. The Statistical Abstract of the United States from 1998 indicates that carbon monoxide and gases still fall last in deaths by poisoning.


For several centuries, people were less interested in antidotes than in poisons for killing, whether for pest control or murder. Therefore many superstitions have risen regarding remedies. One such myth is that milk is a universal antidote. In many cases, milk is merely a dilutent and not an antidote. Salt water, another common first-aid measure, has recently been shown to be dangerous. While intended to dilute and absorb poison in the stomach, large amounts of sodium chloride can bring on fatal heart attacks, especially in victims already weakened.


No antidote should be attempted without medical supervision, as many supposed antidotes cause more harm than the poisons. A dangerous antidote can even be part of the poison plot. Since much of this information is relatively new, the killer trying to get rid of her maiden aunt could say she was only doing what she thought best.


Matthew J.B. Orfila and others who searched for the universal antidote came to understand that no such miracle chemical existed. The use of any antidote depends on the type and amount of the drug taken, how it is administered, and the time delay between ingestion and medical treatment. In many cases, since each poison produces a variety of symptoms depending on the person, all that can be done is to treat the symptoms as they arise.


The science of toxicology is not static. New antidotes and methods of treatment are developed every day, and the network of poison knowledge is expanding accordingly throughout the world.




CHAPTER 2 
A DAY IN THE LIFE OF A
CRIMINAL
TOXICOLOGIST


It’s the running gag on the CSI shows—DNA results in minutes, as opposed to the week, if not months, it would take to get results in real life. We buy it because the writers on CSI: Crime Scene Investigation, CSI: Miami, and CSI: New York have only one hour (usually) in which to tell their stories. It is the convention of the one-hour dramatic television series that time is amorphous, and events are sped up and compressed so that the story can be told within the allotted time.


But one of the reasons the CSI franchise has such a huge following is that the science itself is mostly accurate. The machines you see on the sets of those shows were acquired from the companies that make them for real crime labs across the country and even around the world.


But the worlds of the CSIs, Law and Orders, NCIS, and their most recent clones are still fictional.


To see how it’s done in the real world, let’s visit the toxicology lab of the Los Angeles County Coroner’s office. Please note that, at the time of this writing (spring of 2006), efforts were being made to fund and build a new annex, so the slightly frowsy, 1960s look may not be a part of that office by the time you read this.


But “retro”—intentional or not—is not an uncommon look in civic buildings. In fact, the well-used look of the walls and carpeting in the reception area is probably more real than anything we see on TV. In fact, but for the odd smell and the sign, this is a county-level office identical to countless others. Mood lighting? Not here. It’s all washed-out fluorescent.


After a wait in the lobby, you are brought upstairs to the tox department by one of the office workers. He’s friendly, but seems preoccupied, which he is, though not, as you might think, with some mysterious new substance that has popped up in a case, but with a mundane computer problem. You are seated next to a copy machine in the crowded antechamber of a set of three offices. Again, there’s nothing to distinguish these from any other generic office—except that hanging off the back of one chair is a black windbreaker that says across the back, in large yellow letters, “CORONER.” The jacket looks familiar; it’s just like those you see on the news, worn by the folks hauling a body from a crime scene.


Daniel Anderson is the criminologist in charge of the toxicology lab. There are two other tox labs in Los Angeles, but this one focuses on postmortem tox screens, while the others are more focused on evidence produced by the living. His lab processes close to six thousand toxicology cases a year. Surprisingly, a significant portion of those analyses are not to find out what killed a victim.


“It’s to answer questions later on down the road,” Anderson says.


For example, a police officer is “involved in a shooting.” It’s obvious from the gunshot wound to the victim’s chest that he died of a gunshot wound. But when Internal Affairs gets around to investigating the shooting to determine if the officer was firing in self-defense, it will make a big difference if analysis of the victim’s blood shows that he was tripping on PCP.


Or, for another example, the driver of the car that causes a multiple-fatality accident is among the dead. Investigators need to know the blood alcohol level of that driver to find out whether she was drunk or made some other fatal mistake.


When actual poisoning is involved in a death, it’s almost always a drug overdose, a suicide, or accidental. Intentional poisonings don’t happen very often. In fact, Anderson could only recall one such case, and even that was a few years old: A woman had poisoned her husband with oleander tea, then put ethylene glycol (antifreeze) into his Gatorade to finish him off.


The labs in the tox department are in a series of rooms on the perimeter of a block of individual offices. In one room is a series of microscopes. In another, there’s a refrigerator and a shelf with some basic blenders just like you’ll find in any ordinary kitchen. On a counter across from the fridge is a tray crowded with glass sample jars and some covered paper cups. All are labeled. The sample jars clearly contain blood samples from various cadavers. The paper cups contain milk shakes. But you’re not going to want to drink these.


Anderson explains that tox screens can only be done on liquids, such as blood. But there are a lot of reasons why a blood sample may not be appropriate for testing. It could be the suspected substance isn’t likely to show up in the blood because of time or the nature of the substance. Other reasons include contamination of the blood sample, insufficient blood, or, if there were multiple bodies at a crime scene, an inability to identify the blood as belonging to a specific cadaver. So Anderson tests the liver. The livers are liquefied in a blender, thus making the “milk shake,” a viscous, grayish brown liquid.


Testing for toxins is a time-consuming process of elimination. There are two basic types of machines used, the gas chromatograph and the mass spectrometer. Obviously, they are complicated, but both machines look a bit like eggshell-colored bread machines: large boxes, maybe a little smaller than your average cardboard file box, with controls on the top. Part of the control unit is a carousel like you see in lab shots on TV, with room for lots of little labeled vials containing the samples to be analyzed. Anderson flips down the front cover on a mass spectrometer and shows you the hair-thin tube of wire inside. It’s coiled so you can’t see how long it is, but the liquids are forced through the tube and the machine “reads” the sample to see if the chemicals it’s programmed to find are there.


Surprisingly, there are few anatomical changes in the body that point to poisons, let alone one specific poison. In the case of a suspected cocaine overdose, for example, the pathologist doing the autopsy may find damage to a victim’s heart muscle. But many things can cause damage to the heart besides cocaine. There is a whole host of drugs that can cause heart damage, not to mention many different bacteria.


The problem with screening for toxins is that the person doing the screening must have an idea of what he is looking for. And since the anatomy will only provide the most general clues, the first step, Anderson says, is to run the sample through the gas chromatograph. This will determine whether it is positive for one or more of several different categories of toxins, including alcohols, street or pharmacological drugs, and heavy metals.


The machine can say only if these toxins are present, not specifically what they are. For example, a sample may be positive for heavy metals, but the gas chromatograph can’t say whether that heavy metal is lead, copper, or mercury. That’s when Anderson, or one of his co-workers, such as toxicologist Michelle Sandberg, puts the sample through one of several mass spectrometers, each set to find toxins in a different category.


The process takes time. Some tests take hours, even days, to run. If one machine turns up nothing, then it’s time to try another.


There’s also some significant interpretation involved. As Anderson puts it, anybody can run the machines. The skill is in interpreting the results. A positive result on trace amounts of arsenic in a sample doesn’t necessarily mean that person was poisoned by arsenic, because the toxicologist knows that everyone’s system contains trace amounts of arsenic. The toxicologist needs to know how clean the sample was: Did it come from a hospital, or was it obtained from the scene of the crime? Blood samples from the hospital are fairly clean extractions. If the sample came from the scene, then how clean the extraction was is anyone’s guess.


Then there’s the deep frustration of being unable to isolate a given toxin.


“You don’t know who screwed up,” Anderson says.


It could have been the cops at the crime scene, or one of the techs or the pathologist during the autopsy. Anderson concedes that even he sometimes screws up in the lab. Or it could be that the substance—heavy metal, for example—is not something the mass spectrometers are programmed to look for.


Because the truth is, there are so many substances out there that no one can test for everything. The machines can only say whether the elements tested for are present, which is not the same thing as identifying what is in a given sample. If a test comes up negative for the presence of x, y, or z, that doesn’t mean substances q or v aren’t present— it means only that x, y, and z are not present in that sample.


Which leads to another big myth: Science can prove everything. Well, it can’t. Sometimes you can categorically prove that someone died of an overdose of oxycodone (the generic drug that is Percocet and Oxycontin). Sometimes you can’t. Maybe the tests show there was oxycodone in the victim’s system, but not enough for a lethal dose, and the alcohol levels are inconclusive. Or maybe the sample wasn’t as clean as it should have been and there’s something weird showing up from the gas chromatograph analysis, but none of the other machines can pick it up.


The process usually takes weeks, not the few minutes we see in shows. Part of it is backlog. In 2002, the last year for which figures were available at the time of this writing, the Los Angeles County Coroner’s office took on 9,470 cases, just over half of the questionable 18,665 deaths reported in the county that year. Almost two-thirds of those accepted cases went through Anderson’s office for analysis. That’s over fourteen cases a day, 365 days a year. If it’s Thursday, and you’re still running analyses on cases from Monday, cases from Tuesday and Wednesday are starting to stack up in the queue. More likely, you’re still juggling cases from the previous Thursday, along with some from Friday, and every day since. One investigator working one case at a time does not happen in real life, at least not in the larger jurisdictions. There are usually multiple criminologists, each looking at different types of evidence and juggling several cases, all at different stages of analysis.


Again, it’s a multi-step process. Samples have to be processed, then tested. Then the results have to be interpreted, and possibly run through more tests. And then the reports have to be written. None of this happens in a few short minutes, nor is it terribly interesting to watch, which is why we don’t see it on television or film.


As former criminologist Devine has noted, the writers on CSI have managed to make the science of crime fighting interesting. So, if they have to compress time, pretend there’s no such thing as endless paperwork, and use mood lighting in the labs—well, that’s television, and if you’re writing a TV or film script, go for it. If you’re writing a novel, you have more room to allow for the passage of time, so you may be better off sticking closer to reality. Or maybe not. But at least now, if you’re challenged on it, you can say that you made the decision to compress and gloss over mundane details for the good of the story and not because you didn’t know better.




CHAPTER 3 
THE CLASSIC POISONS:
ARSENIC, CYANIDE,
AND STRYCHNINE


MARTHA: Well, dear, for a gallon of elderberry wine, I take one teaspoonful of arsenic, and add a half a teaspoonful of strychnine, and then just a pinch of cyanide.


—JOSEPH KESSELRING, ARSENIC AND OLD LACE


Arsenic, cyanide, and strychnine have been grouped into this chapter more because of their popularity than because of any relation they have to one another. Arsenic is a metal, which in high enough doses affects the digestive system. Cyanide interferes with the absorption of oxygen by the body’s cells. Strychnine is a stimulant that works on the central nervous system.


ARSENIC


OTHER: White arsenic, gray arsenic, metallic arsenic, arsenic trioxide, arsenous oxide, arsenic trihydride.


TOXICITY: 5


FORM: Arsenic in its pure, natural state is a gray metal. Most often it is found as arsenic trioxide, a white powder.


EFFECTS AND SYMPTOMS: Though not certain, most experts believe that arsenic interferes with the function of vital enzymes in the body.


The best-known symptom of acute arsenic poisoning is severe gastric distress. In fact, before the poisoning could be diagnosed, Victorian physicians often called it “gastric fever.” Other symptoms include burning esophageal pain, hematemesis (vomiting of blood), and watery diarrhea. The skin becomes cold and clammy to the touch, and the blood pressure falls, making the victim dizzy and weak. Convulsions and coma occur, and death usually comes from circulatory failure.


In cases where death is not immediate, the victim develops jaundice, becomes restless, and has headaches, dizzy spells, and an inability to urinate or defecate. Occasionally there will be episodes of paralysis. Because arsenic is an element and does not break down, it remains in the victim’s hair, fingernails, and urine. Arsenic is fat soluble and stored in body tissue because it is not eliminated by the kidneys. Low doses over a long period of time do not always result in death. However, rapid weight loss can dump a lethal dose into the blood stream. In the case of immediate death, however, the pathologist will find only an inflamed stomach and possibly some arsenic in the digestive tract. Red blood cells are destroyed in the arteries, and the skin becomes yellow-tinged.


If death is delayed by several days, arsenic will show up in the liver and kidneys. If the victim survives the immediate gastric symptoms, complications can crop up anywhere from one to fourteen days from the acute ingestion. Those include various problems with heart function (one to six days), delirium (two to six days), and anemia (one to two weeks). Survivors can experience symptoms, including anemia and cardiac problems, over a prolonged period of time (sometimes years).


Chronic arsenic poisoning causes numerous symptoms, the severity of which can vary depending on the level of poison and the length of exposure. The victim can experience burning pains in the hands and feet, numbness throughout the body, localized swelling and skin irritations, a flaking rash, hair loss, cirrhosis of the liver, jaundice, nausea, vomiting, cramps, weight loss, visual impairment, and, finally, cardiac failure.


REACTION TIME: Symptoms begin as early as thirty minutes after ingestion. In acute conditions, death may occur within a few hours, or take as long as twenty-four hours.


ANTIDOTES AND TREATMENTS: In acute arsenic poisoning, the first measure is to give activated charcoal, although one source mentions that it is not always effective with metals like arsenic. In addition to supportive care, including maintaining the airway and providing fluids to combat the vomiting and diarrhea, the victim is likely to be given dimercaprol or succimer for two to three days (these are chelating agents, which bind with metals in the blood and tissues, and eliminate it quickly from the body, usually through urine). In the meantime, the physician also treats dehydration, shock, pulmonary edema, anuria (the absence or defective voiding of urine), and liver damage. In cases of kidney damage, the victim may be put on a kidney dialysis machine after the chelation therapy to remove the dimercaprol and arsenic. While the patient may survive the initial poisoning, it can take months to heal the damage done to the organs and circulatory system.


NOTES: Arsenic has a wide range of industrial uses, including the manufacture of opal translucent or opaque glass, ceramics, enamels, paints, wallpapers, and rodenticides, as well as in textile printing, tanning, and taxidermy. It used to be among the more accessible of toxins; however, over the past few years, its use has become increasingly restricted in the United States, probably because of how long it can remain in the environment and because of its highly carcinogenic properties. Ironically, an inorganic form of arsenic, known as intravenous arsenic trioxide (Trisenox) was recently approved by the FDA as a chemotherapy drug in cancer treatment.


Historically, arsenic was the murderer’s most popular poison, primarily because it was found in so many common household items. A trip to the pharmacy (chemist, in Great Britain) to get rat poison raised little, if any, suspicion.


Traces of arsenic are present in all human tissues. It is the twentieth most commonly encountered element of 103 naturally occurring elements.


In homicidal or suicidal cases, arsenic is generally swallowed. It can also be inhaled, either as a dust or as arsine gas, with the gas producing somewhat different symptoms than the dust. Inhalation is generally a result of industrial exposure.


Arsenic’s primary symptoms of stomach distress are the same as for a number of stomach disorders that are usually lumped together under the catch-all diagnosis of “gastroenteritis.”


Humans can develop a tolerance for the poison: There have been arsenic eaters throughout the centuries who made a practice of having arsenic daily. One of the tests of the Hellfire Club of eighteenth-century England was to see how much arsenic and other poisons one could consume without being affected. Given arsenic’s carcinogenic properties, it would be interesting to know how many members of the club later developed tumors.




CASE HISTORY


There are numerous cases of arsenic use in history. Modern forensic tests on samples of Napoleon Bonaparte’s hair have found more than the usual trace amounts of arsenic. Napoleon did believe he was being poisoned, and there were contemporary rumors to that effect; however, arsenic was a common ingredient in the dyes used in wallpapers of the time. Vapors from this wallpaper could account for the samples.


Among other famous cases is that of Mary Ann Cotton, a forty-year-old nurse who, by 1872, had been married five times, and was considered Britain’s most notorious mass murderer. She was accused of fifteen deaths, though twenty-one people close to her died in twenty years. Among them were all her children, the children of her five husbands, and several neighbors. The children all suffered from “gastric fever,” and suspicion arose when the physician refused to issue a death certificate. All the exhumed bodies showed arsenic. Cotton’s defense argued that the children had been poisoned accidentally by arsenic contained in the green floral wallpaper used in their home. But her purchase of soft soap and arsenic—to be used, she said, for cleaning bedsteads and killing bedbugs—proved fatal to her case. Mary Ann Cotton was found guilty and sentenced to death.


Among our favorite literary cases is Strong Poison by Dorothy Sayers. White arsenic was slipped to the victim in an omelette prepared at the table by the killer. The book stands out because it also uses arsenic tolerance as the key to its solution.





CYANIDE


OTHER: Potassium cyanide, sodium cyanide, and hydrogen cyanide are the most common forms of cyanide. Prussic acid is hydrogen cyanide or hydrocyanic acid.


TOXICITY: 6


FORM: Potassium cyanide and sodium cyanide are white solids bearing a faint bitter-almond odor. Hydrogen cyanide is a gas. Cyanide, in its various forms, can be swallowed, inhaled, or absorbed through the skin. It is generally released from its host compound by acids, such as the hydrochloric acid found in the stomach. The poison in the seeds is released only if the seeds are chewed.


EFFECTS AND SYMPTOMS: Cyanide prevents the body’s red blood cells from absorbing oxygen. Cyanide action has been called “chemical asphyxia.”


Smelling a toxic dose of cyanide as a gas can cause immediate unconsciousness, convulsions, and death within one to fifteen minutes. Swallowed a fatal dose can take up to twenty minutes or longer to work, especially if it’s been swallowed on a full stomach. If a near-lethal dose is absorbed through the skin, inhaled, or swallowed, the symptoms will include gasping for breath, dizziness, flushing, headache, nausea, vomiting, rapid pulse, and a drop in blood pressure causing fainting. With a lethal dose, convulsions can precede death within four hours, except in the case of sodium nitroprusside, when death can be delayed as long as twelve hours after ingestion.


The victim’s blood may appear purple.


REACTION TIME: As little as one to fifteen minutes, depending on the amount. In gaseous forms, cyanide can cause almost instantaneous death.


ANTIDOTES AND TREATMENTS: If a victim is to be saved, treatment must begin within the first thirty minutes after the poison is given. Many patients need nothing more than aggressive supportive care. Testing can be done to confirm cyanide poisoning, but not usually in time to be of any use.


In those cases where cyanide poisoning has been confirmed, amyl nitrite (a vasodilator; it expands blood vessels, thus lowering blood pressure) may be administered. An injection of sodium thiosulfate, which counteracts cyanide’s effects, can be used even if it’s not certain the patient is suffering from cyanide poisoning.


All cyanide antidotes must be used carefully, as they are poisonous themselves. As such, they could be useful in a plot with a murderous doctor wishing to deflect suspicion by first poisoning the victim, then killing him with the cure.


Victims who live four hours will probably recover, although they may suffer for some time afterward from symptoms, such as headaches and other central nervous system problems.


NOTES: Hydrocyanic acid and its sodium and potassium salts have many industrial uses. Cyanide occurs naturally in a large variety of seeds and pits, including those of the Prunus genus, such as the peach, apricot, apple, wild cherry, plum, or jetberry bush. Many other plants have cyanogenetic glycosides, which take longer to react but will have a similar effect. (See chapter five on poisonous plants for more information.)


The gas hydrogen cyanide has many uses, such as a fumigant, insecticide, rodenticide, electroplating solution, and metal polish, and has also been used for execution in the gas chambers. It is called one of the “one-whiff” knockdown gases for its quick action at higher concentrations, which probably explains the concerns about its use as a bioterrorist weapon. To be effective, it would have to be released in a closed environment, otherwise the vapors would diffuse before doing significant harm; however, because of the potential, hospitals are starting to stock up on cyanide antidote kits.


The famous bitter-almond odor of cyanide may be noticeable, but not everyone is capable of smelling it. The ability to smell bitter almond is a genetic trait—something that might make an important clue.


Hydrogen cyanide poisoning is also possible during structure fires, as many substances, when burned, give off the gas. Plastics and man-made fibers release cyanide gas when burned. The gas, along with carbon monoxide, are two complicating factors in smoke inhalation cases.


Some cyanogenetic plants include mahogany, Christmasberry, cherry laurel, chokecherry, pin cherry, wild black cherry, flax, yellow pine-flax, velvet grass, Johnsongrass, Sudangrass, arrowgrass, and small arrowgrass. All of these can cause cyanide poisoning if ingested and chewed in sufficient amounts (most would require fairly large amounts to be poisonous). Please see Elderberry.




CASE HISTORY


Lizzie Borden is infamous for the 1892 axe murder of her father and stepmother in Fall River, Massachussetts. Less known is the fact that she was also suspected of poisoning them with prussic acid, a form of cyanide, prior to their dismemberment. Police found traces of the poison in the sugar bowl.


Another cyanide incident involves Roland B. Molineux, a New York City factory worker and member of the famed Knickerbocker Athletic Club. Molineux sought the attentions of an attractive young woman who was interested in another young man, a fellow member of the club, named Henry Barnet. When Barnet died mysteriously in 1898, it was said he had taken a poison he had received in the mail. The young woman married Molineux shortly thereafter.


Some time later, Molineux quarreled with a weight lifter named Harry Cornish who bested him at the club. The following week, Cornish received a bottle of Bromo Seltzer in the mail. When his landlady complained of a headache, Cornish gave her some of the medication. She complained of a bitter taste, went into convulsions, and died. The Bromo contained mercury cyanide, which was later traced back to a purchase Molineux had made for his factory. Molineux was found guilty, but then acquitted on appeal in 1902.


It is believed that Rasputin, the “Mad Monk” of Tsarist Russia, consumed a normally lethal dose of cyanide served to him in a cake in 1916. In disbelief that he had survived the poisoning attempt, his would-be assassins then shot him and dumped him, still alive, in St. Petersburg’s Neva River. It was conjectured later that insufficient hydrochloric acid in the monk’s stomach prevented a fatal reaction.


During World War II, the Nazis used hydrogen cyanide in their gas chambers. The same gas has also been used to execute criminals and was the prescribed means of death in several states until lethal injection became preferred.


Spy stories abound with secret cyanide pellets, to be used as suicide pills in case of capture.


Richard Brinkley, an English carpenter, used prussic acid (cyanide) in his plot to acquire the estate of widow Johanna Maria Louisa Blume, of Fulham, England, in the early part of the 1900s. He told the seventy-seven-year-old Blume that he was collecting names for a seaside outing, and asked her to sign a paper. Only the paper was a new will that Brinkley had written on her behalf, leaving Brinkley everything she owned. Brinkley got signatures from two “witnesses,” Henry Heard and Reginald Parker, using the same ruse.


Blume died two days later—it’s not clear if it was a natural death or not—and Brinkley produced the will. Blume’s granddaughter immediately challenged the signature and Brinkley apparently decided to cover his tracks by getting rid of the witnesses. While visiting Parker, he left a bottle of stout on the kitchen table so the two could look at a dog Parker had for sale. Unfortunately, Parker’s landlord, Mr. Beck, his wife Mrs. Beck and their daughter saw the stout unattended and decided to sample it. Mr. and Mrs. Beck collapsed and died, but the daughter survived. It turned out the stout had been laced with prussic acid. Brinkley was tried, convicted, and hanged at Wandsworth Prison on August 13, 1907.


In 1983, several people died in Chicago when they took cyanide-laced capsules of Extra-Strength Tylenol. With help from the Tylenol company, the Chicago police proved that the capsules had been tampered with. The killer was never found, but Tylenol and other pain reliever manufacturers no longer make capsules. Personal product packaging is now almost tamper-proof.


Agatha Christie frequently did in her victims with poisons, and cyanide was one of her favorites. Endless Night featured two cyanide poisonings disguised as riding accidents. The second victim was found almost immediately after her poisoning while the bitter almond scent still lingered, and thus gave the murder away. Emily Brent from Ten Little Indians was injected with cyanide after being knocked unconscious with chloral hydrate in her coffee. Tea hid the cyanide in A Pocket Full of Rye. In Remembered Death, a supposed suicide took place in which the victim drank cyanide-laced champagne.


In Isaac Asimov’s A Whiff of Death, the fictional killer used potassium cyanide gas. The victim, an unlikable student chemist, was alone in his lab. The killer had previously mixed chemicals, knowing the student would check the experiment and wouldn’t ask for help. Even though the room was open, the poisonous vapor was released in an area covered with a metal hood and fan specially designed to contain the poisonous gases created by experiments. When the student leaned over to check the chemical process, he inhaled the gas and died.


In Sudden Death, William X. Kienzle killed off an obnoxious football player by combining DMSO, a chemical that opens the skin’s pores, with cyanide, and put it in the player’s shampoo bottle.





STRYCHNINE


OTHER: Dog button, mouse-nots, mole death.


TOXICITY: 6


FORM: Strychnine is a colorless, crystalline powder with a bitter taste. The substance is usually swallowed but can poison by skin or eye contact. It can also be inhaled as a dust.


The substance occurs naturally in some seeds and plants, in particular the dog button plant, Strychnos nux-vomica, which grows in India and other tropical places, such as Ha- waii. The fruits resemble a mandarin or Chinese orange in shape and color, and are borne abundantly in March. They are attractive, tempting many people to eat them despite their somewhat bitter taste. The gray, nickel-size seeds resemble velvet-covered buttons. The entire plant contains strychnine, but the seeds contain the greatest concentration. The blossoms have an odor resembling curry powder and are a potential cause of poisoning since they might easily be eaten by a child or even added to food as a condiment.


EFFECTS AND SYMPTOMS: Strychnine attacks the central nervous system and causes exaggerated reflex effects, which results in all the muscles contracting at the same time. The strychnine victim dies from asphyxiation or sheer exhaustion from the convulsions.


Symptoms start with the victim’s neck and face becoming stiff. Arms and legs spasm next. The spasms become increasingly worse, until the victim is almost continuously in an arched-back position with the head and feet on the floor or other surface. Unlike with other seizures, the victim is conscious and alert during the painful spasms. Fever can also be present. Rigor mortis sets in immediately upon death, leaving the body in the convulsed position, with eyes wide open and the face set in a grimace.


The symptoms of strychnine poisoning are almost the same as those of tetanus or lockjaw.


REACTION TIME: Approximately ten to twenty minutes, longer if given on a full stomach.


ANTIDOTES AND TREATMENTS: Activated charcoal can be administered if the victim seeks treatment before the symptoms start. If the convulsions are mild, they may be treated with diazepam or other barbiturate, with morphine for the pain. However, these must be used cautiously, as both can depress the respiratory system. If the spasms are more severe, the patient may need to be put into complete muscular paralysis and will require intubation and a respirator. While spasms are occurring, the victim must be kept quiet since any loud noise or sudden light will increase the intensity of the spasms.


NOTES: While strychnine is not the fastest-acting poison, it is certainly one of the most startling. The drama of a victim jackknifing back and forth in agony in the final throes of strychnine poisoning may account for its popularity in literature and film. Strychnine, however, is less popular for real-life homicides.


The convulsive effects were first documented in 1818, and the poison was later developed for medicinal purposes as a stimulant. While some antique medicine chests might have some strychnine-based pills, strychnine no longer has any medicinal use. Currently it’s used primarily as a rodent poison, although it is sometimes used to cut heroin, cocaine, and other street drugs.


Doses too small to cause acute poisoning will show no symptoms. South American missionaries reputedly take minute doses of strychnine to rid themselves of intestinal worms.




CASE HISTORY


One of the more infamous cases involves a Chicago doctor who provided the wrong kind of help to a lady suspicious that her husband was cheating on her. It started with the July 14, 1881 death of Mr. Stott from strychnine poisoning. Mrs. Stott was arrested. But Mrs. Stott turned state’s evidence and implicated Dr. Thomas Neill Cream, saying that he had given her the strychnine. Cream was convicted and sentenced to life at Joliet State Prison.


In 1924, Jean-Pierre Vaquier, a vain, forty-five-year-old Frenchman, poisoned his lover’s husband with strychnine-laced “bromo-salts.” After meeting with Mary Jones, his mistress, to plot her husband’s demise, Vaquier followed her to London and there went to a pharmacy. He purchased twenty grams of perchloride of mercury and twelve grams of strychnine, saying they were for wireless experiments, and signed the poison book all chemists were required to keep.


Joining his lover and her husband at a party at their London hotel, Vaquier noted the husband drinking heavily. When Mr. Jones needed some Bromo-Seltzer, Vaquier offered him the bottle with a lethal dose. “My God! They are bitter!” Mr. Jones said. Within a short time, Jones had died in agony, and postmortem examination found strychnine. Mary and Jean-Pierre tried to wash out the bottle, but traces still remained. Vaquier was identified by the chemist and hanged in August 1924.


During the same time period, Californian Eva Rablen poisoned her deaf husband, Carroll. Fun-loving and a good dancer, Eva often went to the local parties; Carroll would go along reluctantly, since he could neither hear the music nor dance. One April night, Carroll decided to stay in the car, finding it too much to watch his wife dancing with others.


At midnight, Eva came out, bringing her husband coffee and refreshments. Seconds later, he was writhing in agony. His cries brought several parties to his aid. Before dying, he complained of the bitter taste of the coffee. Eva was accused of poisoning Carroll for the insurance, and a thorough search of the dance hall yielded a bottle of strychnine with the address of a local pharmacy and Eva’s name on the label. The coffee cup showed traces of strychnine, and Carroll’s stomach contents proved murder beyond a doubt. Pleading guilty, Eva was given life imprisonment.



The Mysterious Affair at Styles, Agatha Christie’s first novel, featured a strychnine killing of the lady of the house. The killer hid the bitter taste of the poison by putting it in the lady’s evening hot chocolate. Strychnine also does in Mr. Appleton of Christie’s The Mysterious Mr. Quinn.







CHAPTER 4 
HOUSEHOLD
POISONS


The house was blessedly silent as Geri headed up toward the bathroom, ready to begin her cleaning. She wouldn’t have to pick Kim up from nursery school for several hours yet. At the tub she stared down at the mess her daughter had made and, taking out the ammonia, she began to scrub. No effect. Well, maybe bleach was needed. The strong odor assailed her in a moment, dizziness had struck. Surprised, Geri sank down on the toilet seat, not understanding what was happening. She was still unconscious when her husband found her several hours later.


—ADAPTED FROM NORTHWESTERN MEMORIAL 
HOSPITAL EMERGENCY ROOM RECORD, CHICAGO, ILLINOIS, 1973


Given the huge number of chemicals in the home, surprisingly few are lethal. Because they can do severe damage, however, and many will kill small children, these potential poisons should be stored carefully.


In pre-1970s households, lethal products were more common, so characters in a novel set in this time or before would have access to stronger detergents and poisons.


One of the many changes since then is in the type of gas found in the home; Coal gas, which was used in homes from the 1920s through the 1960s, was much more lethal than the natural gas used today. So putting the victim’s head in the stove—à la poetess Sylvia Plath—will cause illness, but probably not kill. However, all gases can eventually suffocate, because they replace oxygen. The clever writer, therefore, will find a believable way to seal the room in which the victim is trapped, though death will probably take longer than in previous decades. And an even cleverer writer will instead take advantage of the fact that natural gas burns and can explode to create the wanted mayhem.


Many household poisons turn up in industrial situations as well. Carbon monoxide is often listed in poison texts as an industrial hazard, which it can be. But it’s probably better known as a hazard in the home, which is why it is listed here. Phenol is another toxin with many industrial uses that most of us will find at home, though perhaps not in the form we expect.


Most people are likely to have access to boric acid in the home, both in its diluted form as an antiseptic for eye injuries and as good old 20 Mule Team Borax, a laundry and cleaning agent. It can be found in other laundry detergents and stain removers, as well. It’s also widely used as an ant poison, but it’s listed in the medical poisons chapter because of its many uses in that field.


So household poisons cover a wide range of things; some of those poisons follow in alphabetical order.


ALKALINE CORROSIVES AND INORGANIC SALTS


OTHER: While there are many types of alkalis, those focused on here are potassium hydroxide, sodium hydroxide (better known as lye), sodium phosphates, and sodium carbonate.


TOXICITY: 6


FORM: Because penetration through the skin is painful and slow, fatalities are caused by ingestion.


Potassium hydroxide is found in liquid cuticle remover and in some small batteries. Sodium hydroxide (often sold by its common name, lye) is found in other small batteries, aquarium products, and drain cleaners: Drano, for example, combines several alkalis. Sodium phosphates help give cleansers or abrasive cleaners their punch. Dye removers remove dye with sodium carbonate, which is also found in dishwasher soap.


Furniture polish once contained alkalis but now does not.


EFFECTS AND SYMPTOMS: These chemicals team up with the proteins and the fats in the body to turn firm, healthy tissue into soft, decayed (necrotic) tissue—not unlike the process of lye and fatty acids becoming soap.


Severe pain immediately follows ingestion, followed by diarrhea and vomiting, at which time the victim collapses and can possibly die. If the victim doesn’t die initially, he may improve during the first twenty-four hours after the ingestion, and there may be some blood-tinged vomit. However, more problems can occur anywhere from two to four days later, if the stomach or esophagus was perforated by the corrosion and the treating physician didn’t find the perforation, thus allowing peritonitis—a potentially severe infection of the abdominal lining—to set in. The patient has a sudden onset of stomach pain, boardlike abdominal rigidity, a rapid fall in blood pressure, dizziness, headache, blurred vision, and fainting. Survival will depend on how fast and aggressively the patient is treated, although it’s not guaranteed.


Death, if it’s going to occur, usually happens by the third day, and is painful. Necrotic (dead) tissue is shed in strips through vomiting. An autopsy finds gelatinous, dead areas wherever the alkali went.


Even when a victim survives ingestion of an alkali, the esophagus can constrict weeks or months later, making swallowing very difficult.


REACTION TIME: Immediate. Death, if it occurs, may take several days.


ANTIDOTES AND TREATMENTS: Vomiting is not induced since it brings the poison back up, causing more injury. As soon as possible, the physician puts a specially equipped tube down the victim’s throat to examine the injuries. Afterward, antibiotics may be given to patients with fever or other signs of perforation, and surgery may be needed to repair damaged tissues.


NOTES: Strong alkalis are so corrosive that it would be difficult to accomplish even a suicide with such a substance, since one taste would likely give the victim a third-degree burn on the mouth and esophagus. Many people, however, accustomed to their five o’clock martini, will down a drink without even checking it. Since very little poison is needed to damage the tissue, the esophagus and stomach could quickly be perforated by one large gulp, resulting in eventual death.


Sodium hydroxide, potassium hydroxide, sodium phosphates, and sodium carbonate are all corrosive chemicals found in many cleaning products. Acids are generally thought of as the principal corrosives, but alkalis, the chemical opposites of acids, can be just as damaging. Just as there are many weak acids, such as vitamin C (ascorbic acid), that are completely harmless on or in the human body, there are many weak alkalis that people use daily, such as dish detergent and shampoo.


Batteries also contain alkalis, and even small watch batteries, when swallowed, can do considerable damage to the esophagus and upper gastrointestinal tract.


Even though there are several chemicals involved in this category, they are grouped together because they have the same effects and are treated the same way.


Label instructions on Drano clearly read, “Do not mix with ammonia, toilet bowl cleaners, household cleaners, or other drain cleaners. Mixture may release hazardous gases or cause violent eruption from drain.” (Wouldn’t that be a great sight to write about?) Also, you don’t want to follow lye or any other drain cleaner down a drain with hot water, because lye heats up water on contact. If the water is already warm, corrosive steam can escape—perhaps a good trap for your victim.


Because acids and alkalis are chemical opposites, they do neutralize each other, as long as the pH, or strength, of one is balanced against the other. Soap is made on this principle. The alkali, usually a small amount of lye, is mixed with a much larger amount of acid from fats (fats and proteins are actually mild acids). Because we are made up of proteins and fats, this is exactly the reaction that happens when a strong alkali comes into contact with our tissues. The two combine to form glycerine in a process called saponification. So while there is lye in soap, it’s no longer lye by the time you wash your face. Making soap at home is an increasingly popular hobby, and soap makers need to keep lye around.




CASE HISTORY:


In the movie Throw Momma From the Train, the character Owen Lift (played by Danny De-Vito) tries to kill his mother (Anne Ramsey) by adding lye to her soft drink, but then chickens out and knocks the cup away. It probably wouldn’t have done much, however, since the acids in the soda would have neutralized some of the lye.





AMMONIA


OTHER: Ammonium hydroxide.


TOXICITY: 4.5


FORM: Ammonia is an ordinary gas that is inhaled. Ammonium hydroxide, household ammonia, is a solution that is ingested.


EFFECTS AND SYMPTOMS: Both gas and liquid damage cells with caustic action, and painfully irritate mucous membranes.


If swallowed, coughing; vomiting; extreme pain in the mouth, chest, and abdomen; and shocklike collapse occur. The stomach and esophagus may perforate later, which increases the abdominal pain and causes fever and rigidity. After twelve to twenty-four hours, irritation and fluid retention in the lungs occurs. If ammonia is inhaled in high concentrations, the lips and eyelids swell; there is temporary blindness, restlessness, tightness in the chest, and reddish skin color, and the victim’s pulse becomes rapid and weak. In the case of ingestion, autopsy findings are identical to those of alkali poisoning; in inhalation cases, there will be pulmonary edema, irritation, and pneumonia.


REACTION TIME: Immediate.


ANTIDOTES AND TREATMENTS: As a temporary measure, water may be given to dilute the ammonia. Activated charcoal is not recommended, as it does not absorb ammonia and can block the view of an endoscope, which will be used to look for injuries to the esophagus and stomach.


NOTES: Real ammonia is a gas at room temperature. It has a number of industrial uses, including as a refrigerant and fertilizer. Colorless and strongly alkaline, it has a characteristic odor. The household cleaner is a frequent source of poisoning around the home; although because the concentration is usually less than 10 percent ammonia, the effects are seldom severe, except in small children.


Ammonia becomes an extremely toxic gas when combined with strong oxidizers, calcium, gold, mercury, silver, or bleaches. The ammonia/chlorine bleach combination is the mixture many people have been warned about—mixing the two substances creates chlorine gas, causing unconsciousness and other symptoms of chlorine gas poisoning (see chlorine), especially if the area is small and unventilated. The victim would need to be in the fumes for over an hour for the effects to be severe. Because of the length of time needed to kill, a short duration can be used either as a warning to “get off the case” or as a red herring.




CASE HISTORY


In 1972, one depressed man tried to kill himself by locking himself in a poorly ventilated bathroom and mixing the chemicals ammonia and bleach together. He soon lost consciousness, but was found in time and appeared to have suffered no permanent ill effects from his attempted suicide.





BACTERIAL FOOD POISONING


OTHER: There are several variants, but the best known are salmonella, e. coli, and listeria.


TOXICITY: Highly variable and dependent on the host food, concentrations, and susceptibility of the victim.


FORM: Bacteria. Listeria is mostly found in milk and soft cheeses; e. coli and salmonella can be found in water, meat products, and contaminated vegetables.


EFFECTS AND SYMPTOMS: Bacteria invade and infect the stomach and intestines. Gastroenteritis, or upset stomach, is the basic symptom, including nausea, vomiting, cramping, and diarrhea. Fever is also common.


REACTION TIME: Highly variable. While different sources offer different incubation rates, one can expect listeria to incubate between nine and thirty-two hours. Depending on the strain of e. coli, it can take anywhere from twelve hours to eight days for symptoms to develop. Salmonella usually shows up anywhere from twelve to thirty-six hours after consuming the tainted food.


ANTIDOTES AND TREATMENTS: Most treatment is centered on fluid replacement, since dehydration presents the most serious danger. Medicines to ease the vomiting and diarrhea are sometimes given, although doing so is considered somewhat controversial since stopping the diarrhea will also keep the bacteria in the intestines longer. Since listeria can harm fetuses, pregnant women who have eaten food tainted with listeria are treated more aggressively, even though they may only be suffering mild symptoms.


NOTES: Food poisoning has gotten a tremendous amount of press in recent years. While there is no question that some strains of it can be deadly, deaths are relatively rare and unlikely. The small percentage of fatalities occurs mostly among children and the infirm—which can be useful if your villain is trying to bump off an elderly and infirm great-aunt, or a small child standing in the way of an inheritance, or even someone with a suppressed immune system from an organ transplant or chemotherapy.


Death by food poisoning, however, is a hit-or-miss proposition, even among more vulnerable individuals. Chicken, considered a sure thing for producing salmonella, can be left out all day, then only partially cooked, and still not affect anyone. But this is not recommended: The risk of contracting salmonella from chicken (or any meat) handled this way is great. It’s just not guaranteed, which can be a problem for a believable plot line. On the other hand, it may be just the twist you need if you want a frustrated villain.


Another problem with food poisoning is that the vast majority of people infected by listeria, salmonella, or even e. coli will be sick to their stomachs, maybe spend the night vomiting and suffering from diarrhea, but will bounce back after a day or two. This is the reason that food poisoning is a real danger to the very old and the very young, who have the most trouble bouncing back from the shock and dehydration brought on by prolonged vomiting and diarrhea. And because food poisoning is mostly bacterial, immunosuppressed people are more at risk because their immune systems aren’t up to fighting the bacteria.


Even so, deaths from food poisoning are relatively rare. Listeria is the most deadly form of these toxins, and is on the rise in the United States, although it is still fairly rare, with only three cases per million people in 2005. However, out of the 2,500 cases reported that year, there were five hundred deaths.




CASE HISTORY


In 1984, the Rajneeshee cult attempted bacterial contamination of the town of Dalles, Oregon, in an attempt to make people too sick to vote. They placed the bacteria on personal drinking glasses, doorknobs, saltshakers, urinal handles, produce at the local supermarket, and salad bars in ten restaurants. It took one year for the health department to determine that the 751 cases of salmonella (none fatal) had been caused by one strain that had reproduced. Cult members had already put dead rats and raw sewage, as well as the salmonella, into the Dallas water supply.


In 1993 there was an outbreak of e. coli in the Pacific Northwest, and in 2006, grocery chains Trader Joe’s and Whole Food Markets recalled several batches of guacamole and salsa believed to be tainted with listeria.


In 1993, six hundred people got sick with e. coli after eating undercooked hamburgers at Jack in the Box restaurants in the Pacific Northwest. Of those six hundred, there were four deaths, all children—less than 1 percent of the victims. While no consolation to the families of those children, that figure does demonstrate the relatively low mortality rate of food poisoning.





BOTULISM


SCIENTIFIC NAME: Clostridium botulinum.


TOXICITY: 6


FORM: The botulism bacillus is eaten with the contaminated food. It’s an anaerobic spore, which means it grows without oxygen, so foods packed in oil can grow it easily.


As a spore, it is invisible to the eye.


EFFECTS AND SYMPTOMS: Botulism causes muscle paralysis by keeping nerve impulses from getting to the brain. It also affects the other organs in the body, especially those of the autonomic nervous system. The main symptoms are double vision, muscular paralysis, nausea, and vomiting, and can be delayed twelve to twenty-four hours. An autopsy shows congestion and hemorrhages in all of the organs, especially the central nervous system. The liver and kidneys also degenerate. The corpse looks as if the victim had been very ill.


REACTION TIME: Varies according to source and victim, but can start around eight hours after eating the contaminated food; death occurs as much as eight days later.


ANTIDOTES AND TREATMENTS: Botulin antitoxins are available to bind up whatever toxin is currently circulating in the patient’s system and stop the illness from getting worse; however, it is contraindicated in patients allergic to drugs made with horse serum. The patient might also be put on a respirator to alleviate breathing problems. Otherwise, treatment is focused on fluid replacement to combat dehydration.


NOTES: Botulism, the bane of the home canner, kills up to 50 percent of its victims. Low-acid foods such as meat, fish, and some vegetables that have been insufficiently heated and improperly canned are the source of the often tasteless and odorless botulinus toxin. The usual indications that botulism may be present are moldy, leaking, or exploded containers. But since botulism can be present even without these signs, the USDA Complete Guide to Home Canning strongly recommends boiling any home-canned food at least ten minutes (longer in higher elevations) unless you are absolutely sure the canning was done properly and that the equipment was functioning as it should.


Babies can get botulism from honey, even if it is processed, which is why honey is not a recommended food until after the age of two. Some adults have retained this sensitivity, but it is very rare. (Honey can be deadly to adults if bees have pollinated on oleander or rhododendron: See chapter five, RHODODENDRON.)



Deaths from botulism poisoning have actually become very rare, because home canning has gotten very rare.


Doctors initially took advantage of botulism’s paralyzing properties to cure eye twitches and help with underarm sweating with a drug made from the bacteria known as Botulinum toxin type A. But when plastic surgeons noticed that the stuff also plumped out wrinkles, Botox, the brand name of the drug, took off, and Botox injections became among the most common cosmetic procedures done.




CASE HISTORY


In A Pint of Murder, by Alisa Craig (aka Charlotte MacLeod), an improperly canned jar of food was used to murder the victim.


Sarah Shankman’s novel Then Hang All the Liars also featured a jar of poorly canned marinated mushrooms. The killer knew the botulism was present because other jars from the batch had exploded.





BROMATE


OTHER: The focus here is specifically potassium bromate.


TOXICITY: 5


FORM: Usually found as 3 percent of a solution with water. To be poisonous, bromate must be taken orally.


EFFECTS AND SYMPTOMS: When ingested, bromates have a corrosive action on the tissues. They can cause vomiting, collapse, diarrhea, abdominal pain, and oliguria (less-than-normal urination) or anuria. Lethargy, deafness, coma, convulsions, low blood pressure, and a fast pulse also occur. Tiny, pinprick red spots can appear on the skin as a later reaction. These will remain on the corpse, and an autopsy will also show damaged kidneys.


REACTION TIME: Within five to twenty minutes.


ANTIDOTES AND TREATMENTS: Sodium bicarbonate can be given within an hour of ingestion in an attempt to prevent hydrogen bromate from forming. Sodium thiosulfate is also given intravenously as an antidote. If this is being used in a period piece, then definitely include gastric lavage (stomach pumping) with sodium bicarbonate as part of the treatment because that was the standard for care before the early to middle part of the twentieth century.


NOTES: Almost unheard of in the home nowadays, bromates were found primarily in the neutralizer solutions of cold permanent waves (perms), popular starting in the 1940s. Home perm kits are widely available pretty much anywhere hair care products are sold and some may still contain bromates.


Bromates are also a part of some bread preservatives, although in a very diluted form. You might be able to add some mayhem to your story by setting it close to where they make the preservative.


Bromate becomes poisonous in the stomach, where the hydrochloric acid found naturally there turns the potassium bromate into hydrogen bromate, which is an irritating acid.


CARBON MONOXIDE


TOXICITY: 5


FORM: A colorless, odorless gas, which is inhaled.


EFFECTS AND SYMPTOMS: Unlike oxygen atoms, which hook up with red blood cells and let go when they arrive where they are needed, carbon monoxide molecules hook up with a red blood cell and hang on permanently. With enough red blood cells unable to carry oxygen to the tissues, the body suffocates.


What makes carbon monoxide so dangerous is that its victims are often unawar of being suffocated. Many survivors first think they’ve got a bad flu bug. Some even describe the sensation as that of falling asleep.


The symptoms progress as the blood saturates. The victim will first feel a slight headache and shortness of breath. Continued exposure will make the headache worse, and cause nausea, irritability, labored breathing, chest pain, confusion, impaired judgment, and fainting with exertion. Increased concentrations of the gas and continued exposure will cause respiratory failure, unconsciousness, and death. Should the victim survive, the whole range of brain injury symptoms may continue, from problems with memory and concentration, to mood disorders, to a permanent vegetative state. A pregnant woman might survive the exposure, but stands a high risk of losing her baby.


The autopsy will reveal microscopic hemorrhages and dead tissues throughout the body, as well as congestion and swelling of the brain, liver, kidneys, and spleen. The skin is often, but not always, a bright cherry red.


REACTION TIME: Depends on the concentrations of the gas and the level of activity of the victim. Fairly heavy concentrations can cause death within one hour.


ANTIDOTES AND TREATMENTS: The victim must first be removed from exposure, after which 100-percent oxygen is given until there are sufficient red blood cells again. In serious cases, a hyperbaric chamber, such as those used to cure scuba divers of the bends, can be used, as the increased air pressure in the chamber can increase the absorption of oxygen into the blood.


NOTES: Carbon monoxide is often abbreviated to CO, for one carbon atom connected to one oxygen atom.


This silent, odorless killer is the result of incomplete burning of carbon materials. Although CO is relatively rare, a badly vented gas heater can make a small room dangerous in minutes—which is why carbon monoxide detectors became so popular in the mid-1990s. The exhaust from gasoline engines can be 3 to 7 percent carbon monoxide. Tobacco smoke is 4 percent CO.


People breathe it all the time, and every time they do, they diminish the number of red blood cells carrying oxygen to their bodies, and in addition make it harder for the remaining blood cells to release the oxygen they contain. A person who smokes twenty cigarettes a day has at least 6 percent of his or her red blood cells saturated with carbon monoxide.


CO is also a common killer among families—usually in poor neighborhoods—who use charcoal grills to heat their homes without providing adequate ventilation.




CASE HISTORY


Depression Era screen star Thelma Todd died of CO poisoning while in her car, which was left running in her garage. How she got there was a source of considerable controversy and sensational speculation in the papers of the time and even today.


In Harry Kemelman’s Saturday the Rabbi Went Hungry, an alcoholic scientist was killed when the villain left him knocked out in his garage with the car running.


Robin Cook’s Coma has CO being fed into the patient via the operating room oxygen line during surgery.





CATIONIC DETERGENTS


OTHER: Benzethonium chloride, benzalkonium chloride, methylbenzethonium chloride, and cetylpyridinium chloride are just a few cationic detergents.


TOXICITY: 4


FORM: Cationic detergents are found in solutions or creams. Benzethonium chloride and benzalkonium chloride are both antiseptics. Cationic detergents are usually swallowed but can be absorbed through the skin after the poison has undergone prolonged heating.


EFFECTS AND SYMPTOMS: Symptoms are the same whether the poison is ingested or absorbed. The body’s cells readily absorb the detergents, which in turn interfere with the cells’ functions. Cationic detergents will also injure mucous membranes.


Nausea, vomiting, corrosive damage to the esophagus, collapse, low blood pressure, convulsions, coma, and death occur.


An autopsy shows nothing characteristic of cationic detergents.


REACTION TIME: First symptoms take ten minutes to an hour. Death occurs in one to four hours.


ANTIDOTES AND TREATMENTS: First, an airway is established and respiration is maintained as convulsions are treated. Because the esophagus is often injured, gastric lavage and forced vomiting are not advised. Activated charcoal is administered. In cases of skin contact, ordinary soap is a good antidote for whatever cationic detergents have not been absorbed into the body, but there is no antidote once the detergent has been absorbed.


NOTES: Cationic detergents are found mainly in dishwasher soap and fabric softeners. The other major use is as an antibacterial disinfectant on skin, surgical instruments, cooking equipment, sickroom supplies, and cloth diapers.


Many cationic detergents are found in solutions, which means they are usually too diluted to be lethal in a reasonable dose. As always, the elderly, the infirm, or the very young are the most susceptible to these compounds. A villain may work for a diaper service or some other cleaning company, and might have access to stronger solutions used to disinfect cloth diapers.


CHLORINE


OTHER: Hypochlorite.


TOXICITY: As gas, 5; otherwise 3 or less.


FORM: The gas is yellowish green with a very irritating smell. Bleaches and pool cleaners are clear liquids with a yellowish cast to them.


EFFECTS AND SYMPTOMS: Both the gas and the liquid are corrosive. Inhalation will cause immediate coughing and burning in the eyes, nose, and throat. In heavier doses, swelling in the airways will cause constriction, increasing the cough. Wheezing can also occur. If a person swallows poll cleaner or industrial-strength bleach, which is a 20 percent solution, the mouth and throat burns are more severe, causing difficulty swallowing, drooling, and severe pain. There’s also the possibility of perforation in the esophagus and stomach. Both the gas and the solution can cause nausea and vomiting.


REACTION TIME: Immediate.


ANTIDOTES AND TREATMENTS: Mostly supportive. In inhalation cases, the patient is removed from the exposure, then treated with humidified oxygen; if there is wheezing present, bronchodilators, such as albuterol, may be used. If the chlorine was ingested, an endoscopy tube is used to look for injuries to the esophagus and stomach, and X-rays may be needed to find air pockets that could signal a perforation.


NOTES: Most of us associate chlorine with the disinfectant we put in our pools that also turns blonde hair green. There’s also chlorine bleach, a popular cleaning agent and laundry additive. Both of these are actually hypochlorite, a water-based solution containing the heavier-than-air, yellowish green gas that is real chlorine. The household bleach usually contains 3 to 5 percent chlorine; if swallowed, it only causes minor burns to the mouth and throat. Pool chlorine and industrial strength bleach, which are 20 percent solutions, are more dangerous and can cause more significant damage. The gas is deadly, but is usually only found in industrial situations. It is listed here because it is more accessible as the pool cleaner and bleach.


Since this is a corrosive, it will be very hard to trick someone into drinking a fatal amount of industrial bleach, unless you set up a situation in which the fictional victim cannot reach medical aid. The other option would be to set the dramatic final chase in the pool store, where your plucky heroine can throw pool chlorine into the villain’s face and make her escape. The burns do cause a rash, so that might make an identifying mark as well.




CASE HISTORY


Chlorine gas was one of the earlier gases used in World War I. While it did cause some fatalities, like most gases, it ultimately wasn’t very effective because of the difficulty getting high enough concentrations to kill people and because it was easy to protect soldiers against it with gas masks. Like the better known mustard gas, it did cause a lot of permanent injury.





ETHYLENE GLYCOL


OTHER: Ethylene glycol is found in antifreeze.


TOXICITY: 3 or 4


FORM: A clear, odorless liquid (the bright green of antifreeze is a dye).


EFFECTS AND SYMPTOMS: Ethylene glycol metabolizes into oxalic and other similar acids, throwing off the body’s metabolism. The oxalic acid then combines with calcium in the body and forms calcium oxalate crystals, which can be deposited in the kidneys, leading to kidney failure.


The victim will appear drunk for the first few hours after an acute ingestion. There may be some vomiting. Between four and twelve hours later, respiratory problems set in, including hyperventilation; convulsions can also occur, but they are rare. Death can occur at this point from cardiac symptoms or respiratory problems. Between thirty-six to seventy-two hours after ingestion, as the kidneys are increasingly injured, there is the onset of kidney failure, which, if not treated, results in death.


REACTION TIME: First symptoms can start appearing in thirty minutes.


ANTIDOTES AND TREATMENTS: Activated charcoal is not effective with ethylene glycol poisoning. Supportive care is given and in the presence of kidney problems, the patient is put on dialysis. In acute poisonings, the drug fomepizole is given because it reacts with and neutralizes the ethylene glycol, preventing it from metabolizing into the toxic oxalic acids. If fomepizole is not available, or there is a great deal of ethylene glycol in the victim’s system, the physician might instead use ethanol, another name for the alcohol found in beer, wine, and hard liquor. Since ethanol reacts with the ethylene glycol in a similar way to fomepizole, it prevents ethylene glycol from becoming toxic in the system, so a fictional husband trying to poison his alcoholic wife may find his scheme frustrated.


NOTES: Pet owners are routinely warned to avoid leaving antifreeze on their driveways.


That’s because the primary ingredient of antifreeze, ethylene glycol, has a sweet taste that attracts animals and small children. It’s one of the few toxins that is relatively easy to hide and readily available. And since the initial symptoms mimic being intoxicated, it can believably be responsible for delayed medical treatment. Alcoholics will sometimes drink ethylene glycol if they can’t get regular ethanol products.




CASE HISTORY


As noted in chapter two (A Day in the Life of a Real Criminal Toxicologist), there was a case in Southern California a couple years ago in which a woman poisoned her husband first with oleander, then with ethylene glycol in his Gatorade.





IRON


TOXICITY: 4


FORM: While iron itself is a black metal that oxidizes (rusts) to the familiar brownish red dust, it is most toxic in its form as a vitamin supplement. Poisoning occurs with ingestion.


EFFECTS AND SYMPTOMS: Iron acts initially as a corrosive, then attacks the cells. Symptoms begin with vomiting and diarrhea, often bloody due to corrosion in the gastrointestinal tract, and abdominal pain. Mild lethargy may also be present. Within hours, the vomiting and diarrhea can reappear, along with coma, seizures, liver failure, and death. Even if the patient survives, scarring from the corrosion in the gastrointestinal tract can cause obstructions as much as six weeks after ingestion.


REACTION TIME: Five to twenty minutes.


ANTIDOTES AND TREATMENTS: Aggressive supportive care is given, along with deferoxamine, a chelating drug that binds with the iron to remove it from the body; if the patient’s kidneys are already shutting down, however, deferoxamine is contraindicated. Activated charcoal does not bind well with iron and is not given unless there’s reason to believe another poison may have been taken as well. Whole bowel irrigation is also used to get the iron pills out of the colon.


NOTES: Iron is a common nutritional supplement; without sufficient iron, our bodies cannot produce enough red blood cells. But it is also one of the most common causes of poisoning in small children and, according to one source, the leading cause of fatalities in such cases. Children’s vitamins contain up to 18 mg of iron, far below the lethal dose. The trouble happens when a child ingests the whole bottle.


The difficulty with using iron as a weapon in a story would be in finding a way to believably hide the vitamins, especially since large ingestions cause vomiting so quickly. But if your victim wants to commit suicide, iron tablets are not an uncommon choice.


ISOPROPANOL


OTHER: Isopropyl alcohol, rubbing alcohol.


TOXICITY: 3


FORM: Always a liquid at room temperature, isopropanol easily evaporates to a gas. It can be swallowed, inhaled as a vapor, or absorbed through the skin.


EFFECTS AND SYMPTOMS: Isopropanol depresses the central nervous system, leading to coma. Isopropanol poisoning causes symptoms similar to extreme intoxication, though much more acute: persistent and severe nausea, vomiting, abdominal pain, depressed respiration, hematemesis (vomiting blood), oliguria, and excessive sweating. Coma can come on quickly. The autopsy may show hemorrhaging in the trachea and bronchial tubes, and pneumonia, swelling, and hemorrhaging in the chest cavity.


REACTION TIME: Ten to thirty minutes. Just as with drinking alcohol, food in the stomach slows the reaction time.


ANTIDOTES AND TREATMENTS: Treatment is supportive, and activated charcoal can be given. Dialysis is sometimes used if the patient is not getting better.


NOTES: Isopropanol, a colorless liquid with a potent smell, is found in the home as rubbing alcohol and in window cleaners. This brother of ethanol (the alcohol in wine, beer, and other spirits) is two to three times as potent a central nervous system depressant, making it considerably more deadly. Alcoholics deprived of ethanol will sometimes try rubbing alcohol instead.


The residual effects of isopropanol poisoning last two to four times longer than those of the average alcoholic drink.


Physicians once prescribed alcohol sponge baths to reduce high fevers, but it was discovered that besides removing the fever, it sometimes produced a coma. Of course, an elderly grandmother who hasn’t caught up with modern medical practices might not know this and might do it by accident—or she might know, and do it on purpose.


Since the effects of isopropanol are so similar to those of intoxication, it can make hiding the poison among liquor a good way for a villain to spring a trap, especially if the bystanders have no reason to suspect that the victim’s stupor is not from ethanol.


NAPHTHALENE


OTHER: Mothballs, moth flakes.


TOXICITY: 4 (except in the special case mentioned below)


FORM: A white crystalline solid, naphthalene will usually be ingested.


EFFECTS AND SYMPTOMS: Naphthalene destroys red blood cells by clumping them together and forcing the hemoglobins out, then causes kidney damage. The symptoms are nausea, vomiting, headache, diarrhea, oliguria, hematuria (blood in the urine), anemia, fever, jaundice, and pain while urinating. With more serious poisoning, coma and convulsions can occur.


REACTION TIME: Rapid: five to twenty mintues, depending on whether the poison is inhaled or ingested.


ANTIDOTES AND TREATMENTS: In the past, gastric lavage was performed and sodium bicarbonate given. Nowadays, however, with the emphasis on supportive care, doctors are more likely to give the drug methylene blue to counteract the clumping together of the blood cells. If severe anemia develops, a blood transfusion may be needed.


NOTES: Naphthalene is nowadays mostly used in industry, where it has several uses. But since it used to be a common household product (moth balls and flakes were made of naphthalene), it is included here.


Some people have a hereditary deficiency of glucose-6-phosphate dehydrogenase that can make them more susceptible to naphthalene poisoning. This is very rare, occurring most frequently in people of Mediterranean descent. The same deficiency also makes these people sensitive to aspirin, so unless they were adopted and have never taken an aspirin, it’s likely they will know they have the trait. This could be a good clue or a good red herring.


PETROLEUM DISTILLATES


OTHER: Kerosene, paint thinner, gasoline, naphtha, solvent distillates.


TOXICITY: 4


FORM: All petroleum distillates are liquids. While inhalation of fumes is possible in some cases, ingestion is much more common. Injection can also happen, particularly when a painter’s hand gets in the way of a paint gun.


EFFECTS AND SYMPTOMS: Petroleum distillates dissolve fat; but before taking them to lose weight, remember they also change the way the nerves work, causing depression, coma, and occasionally convulsions.


Ingestion and retention of an extremely large dose of gasoline (which is possible, though not common) results in weakness, dizziness, slow and shallow respiration, unconsciousness, and convulsions. Smaller doses cause nausea, vomiting, and coughing and spitting up blood. Chest irritation often becomes pulmonary edema and bronchial pneumonia.


While not usually fatal, injection can cause severe scarring and permanent injury from tissue inflammation and necrosis—a useful device should your fictional villain need a way to injure but not kill someone.


REACTION TIME: Five to twenty minutes.


ANTIDOTES AND TREATMENTS: Basic supportive care is given. Oxygen may also be necessary if the breathing is slowed.


NOTES: Kerosene, gasoline, and paint thinner are three of the most common products distilled from petroleum oil. Petroleum jelly is another, but it is about as nontoxic as a compound can be. While people have survived fairly large doses of the toxic distillates, some have died from minuscule amounts, though this is unlikely.


Petroleum distillates can cause mild heart attacks after either ingestion or inhalation. They also cause reddened and calloused skin.


People who pump their own gasoline at self-service stations notice warning signs that indicate gasoline can be harmful or fatal and can cause fetal defects if it is swallowed or if its fumes are breathed for any length of time. While getting someone to swallow gasoline is highly unlikely, especially since the odor is so strong, the noxious fumes could possibly be pumped into a closed room, rendering the victim unconscious.




CASE HISTORY


In The Palace Guard, by Charlotte MacLeod, a guard in an art museum was found dead after the liquor in his private bottle had been replaced with paint thinner.


Guerillas in South America were known to inject gasoline into victims’ feet as a form of torture.





PHENOL


OTHER: Carbolic acid, phenic acid, phenylic acid, phenyl hydroxide, hydroxybenzene, oxybenzene.


TOXICITY: 5


FORM: A white, crystalline substance that turns pink or red if not completely pure, phenol has a burning taste, a distinct, aromatic, acrid odor, and is soluble in water. In addition to the household uses listed the notes below, it is used in production of fertilizers, paints, paint removers, textiles, drugs, and perfumes. All equally deadly are inhalation of mist or vapor; skin absorption of mist, vapor, or liquid; ingestion; and skin or eye contact. Phenol penetrates deeply and is readily absorbed by all surfaces of the body.


EFFECTS AND SYMPTOMS: Phenol is a corrosive. In high concentrations, contact with the eyes can result in severe corneal damage or blindness. Skin contact, which can occur at low vapor concentrations, causes burns that form white patches.


If a sufficient amount of phenol is ingested (and in most household forms, it is very diluted), the victim will suffer from vomiting and diarrhea. Because of the corrosive effects, burns can injure the gastrointestinal tract; if the phenol is absorbed into the system, it may cause seizures, coma, low blood pressure, irregular heartbeat, and respiratory arrest.


REACTION TIME: Thirty minutes to several hours.


ANTIDOTES AND TREATMENTS: For skin contact, washing for fifteen minutes, followed by mineral oil or olive oil or petroleum jelly to treat the burns. Eyes that have been exposed are flushed repeatedly with water or saline solution. After inhalation, victims are removed from exposure and given oxygen. Activated charcoal is recommended for ingestion; however, one source suggests withholding it if the doctor expects to use an endoscope to check for damage to the gastrointestinal tract.


NOTES: This is another toxin that had widespread household use as a germicide and a local anesthetic until replaced by less toxic substances. Even now it constitutes roughly 4.7 percent of the topical ointment Campho-Phenique, and is used in a variety of sore throat remedies, including lozenges and the spray Chloraseptic. It is also used to cause skin peeling for cosmetic purposes.


Dinitrophenol was formerly used medically as a metabolic stimulator for weight reduction.


Phenol is used in making creosotes (wood or coal tar); phenol derivatives are used in making disinfectants, antiseptics, caustics, germicides, surface anesthetics, and preservatives.




CASE HISTORY


In the past, an anti-mildew agent containing pentachlorophenol was used in the final disinfecting rinse of diapers and nursery linens, until it was discovered that it caused fever and “sweating syndrome.” There were two deaths and severe poisoning in at least nine infants in a Chicago day care center.





POTASSIUM PERMANGANATE


TOXICITY: 5


FORM: Potassium permanganate is a violet crystal compound that dissolves in water. It might make a nice gift of bath salts for an intended victim.


Potassium permanganate is usually swallowed but can also be absorbed through mucous membranes, usually the vagina. In fact, many drugs mixed in a petroleum jelly base are given as vaginal suppositories; so if your potential victim is taking one, the killer can substitute the poison dose.


EFFECTS AND SYMPTOMS: Potassium permanganate destroys mucous membrane cells with the same caustic action as alkalis. The main symptom of potassium permanganate poisoning is corrosion. Swallowing will cause brown discoloration and swelling of the mucous membranes in the mouth and throat, coughing, swelling of the larynx, decayed tissue in mucous membranes, a slow pulse, and shock with a drop in blood pressure. Topical application of potassium permanganate to the vagina or urethra will cause severe burning, hemorrhages, and collapse of the blood vessels. The vaginal wall may be perforated, which will cause peritonitis with fever and abdominal pain. An autopsy will show decayed tissue, hemorrhage, and corrosion in the mucous membranes where the potassium permanganate came in contact.


REACTION TIME: Within five to ten minutes.


ANTIDOTES AND TREATMENTS: Washing the affected areas with water is the first emergency step. The victim is treated for shock. If the poison was ingested, the physician will also look into the throat with a laryngoscope to determine damage, and any perforations will be surgically repaired.


NOTES: Potassium permanganate is used in aquariums and by hospitals as a disinfectant and as an oxidizing agent. Usually only available in very dilute forms, it can produce burns in even small concentrations. It has a reputation of inducing abortions when placed in the vagina, but the amount needed to cause an abortion will also kill the victim.


TURPENTINE


TOXICITY: 5


FORM: As is the case with all volatile oils, turpentine is a liquid that evaporates easily at room temperature. Turpentine can be inhaled or swallowed. There is a characteristic odor.


EFFECTS AND SYMPTOMS: Turpentine irritates the skin and any other tissues it comes in contact with. Locally, turpentine will cause an immediate reddening of skin. Coughing, chest pain, and respiratory distress as initial reactions indicate it has been taken into the lungs. Swallowing causes abdominal burning, nausea, vomiting, diarrhea, painful urination, hematuria, unconsciousness, shallow respiration, and convulsions. The pulse is weak and rapid. Breathing the fumes causes dizziness, rapid, shallow breathing, rapid heartbeat, irritation of the bronchial tubes, and unconsciousness or convulsions. Kidney shutdown and pulmonary edema (water on the lungs) can develop; also bronchial pneumonia, which, should the victim survive, may complicate recovery.


An autopsy shows damage to the kidneys and intense congestion and swelling in the lungs, brain, and stomach linings.


REACTION TIME: As an irritant, turpentine works within seconds; if ingested, within minutes.


ANTIDOTES AND TREATMENTS: Vomiting should be avoided since, if vomit is reswallowed, it can go into the lungs and cause pneumonia and other problems. Artificial respiration is sometimes necessary. Skin contact is treated by a thorough scrubbing of the area with soap and water.


NOTES: Many households have some turpentine stored away. A volatile oil, turpentine is a mixture of hydrocarbons, ethers, alcohols, esters, and ketones. It’s now banned in many places because it’s a hazard to the environment. This venerable old paint remover is a natural product, a plant derivative from the resin of pines, firs, and other cone-bearing trees. It also has several medical applications as a skin irritant. Like other irritants, it’s rarely lethal, simply because it’s too painful to swallow or breathe enough for a fatal dose, even for a determined suicide.


MISCELLANEOUS HOUSEHOLD HAZARDS


There are other items found in every household that can be poisonous, depending on the amount consumed and the current health of the patient. Salt, monosodium glutamate, baking soda, potassium, calcium, hydrogen peroxide, laxatives, insect repellants, and even wine, water, and cheese can all prove deadly under certain conditions.


Hidden salt can be a problem for people with hypertension and other cardiac problems, as it can be for people suffering from kidney or liver diseases. It seems unlikely that anyone with heart problems would be totally unaware of the effects of an overdose of salt, but if such an intake of salt occurred, it would result in a heart attack.


MSG (monosodium glutamate) used to be fairly common, especially in Chinese foods. It’s a rarity in food products today, partly because of the high sodium content, and also because many people were prone to sensitivity reactions including headaches, increased blood pressure, and other cardiac symptoms. Some more traditional Chinese restaurants still use it. You can arrange for a character to have a sensitivity to MSG and have your opportunistic villain take advantage of it. Just be careful about who else has this information, or you may give your bad guy away too early.


An excessive intake of water or other fluids can also be dangerous. Drinking massive amounts of water, perhaps while on a health kick, can cause sodium depletion and death from a heart attack. Loss of sodium (hyponatremia) can cause lightheadedness, dizziness, blurred vision, inability to balance correctly, profuse sweating, palpitations, difficulty breathing, and heart failure.


Sodium bicarbonate (baking soda) can be lethal to heart patients if enough is swallowed, but it would take a very clever writer to believably get someone to swallow the cup or more needed to kill. Mixed with sterile water and injected, much less sodium bicarb is needed for a lethal dose, although you would still need a good-sized syringe.


While sodium bicarb is used in hospitals to save patients going into respiratory acidosis (a condition that occurs when the lungs cannot remove all of the carbon dioxide produced by the body), an overdose could swing the body into alkalosis (increased alkalinity of the blood and tissues), which would prove just as fatal.


Excessive potassium (hyperkalemia), perhaps from a vitamin overdose, causes the heart to dilate and become flaccid, and slows the heart rate. Other symptoms are nausea, diarrhea, muscle weakness, and numbness of hands, feet, tongue, and face. Large quantities weaken the heart, causing an abnormal rhythm, and cardiac arrest occurs.


Too little potassium (hypokalemia) can cause respiratory alkalosis (low carbon dioxide in the blood), resulting in cardiac failure. People who take diuretics (water pills) are often prescribed potassium to balance the water loss. K-Lyte, one brand of potassium, comes mixed in an orange-flavored tablet that foams with water. Potassium also comes in capsule or pill form, as well as an orange- or cherry-flavored liquid. Bananas are a popular source of potassium, as well. As with all drugs, the elderly and the infirm are most susceptible to overdoses. Hidden potassium often causes heart problems that can quickly lead to death. The symptoms of potassium depletion and sodium overdose are the same.


Calcium (Ca) is another element crucial to proper heart and bodily function. Excess calcium works opposite from excess potassium, causing the heart to go into spastic contractions. A lack of calcium causes flaccidity of the heart and other muscles, similar to excess potassium. Calcium deficit (hypocalemia) involves such symptoms as tingling fingers, muscle cramps, hyperactive reflexes, convulsions, and spasms of the hands and larynx. This is why calcium pills are given for nightly leg cramps and calming the nerves.


Most medicine chests contain hydrogen peroxide, an antiseptic/acid. This often burns on contact and bleaches the skin. A colorless, unstable liquid with a bitter taste, hydrogen peroxide is quite corrosive. Highly concentrated solutions cause blistering burns and severe eye injuries on contact (used as a method of killing in Diane Mott’s book Dying for Chocolate, when the victim crashed his car due to eye injury), and inha- lation may cause lung problems ranging from bronchitis to pulmonary edema. However, most of the peroxide found in homes today is the very diluted 3 percent concentration.


Wine and cheese can be deadly to those on certain antidepressants known as monamine oxidase inhibitors (MAO inhibitors). Since patients are usually warned about possible interactions with their meds, your villain would have to find some way to circumvent that. Or set it up so that your victim is very forgetful or otherwise disoriented.


Laxatives and purgatives are among other items found in the medicine cabinet. While these will not kill immediately, the resultant diarrhea or vomiting, if severe enough, can cause dehydration. If the victim does not know to seek medical help, the problem can lead to death. The flavored laxative can be used to make a “delicious” chocolate cake for a chocolate lover. The catch will be finding a believable way to keep the victim from seeking medical help once it’s obvious there’s a serious problem.


Insect repellants for human use sometimes contain N,N-diethyltoluamide, a compound used as a topical insect repellent that may cause irritation to eyes and mucous membranes, but not to the skin. To cause harm from ingestion, a great deal would need to be consumed. While poisonings are rare, eye irritation can occur if sprayed into the face. In the movie Extremities, a fictional heroine, running for her life, grabbed a can of insect repellant and sprayed it in the villain’s eyes to temporarily blind him. (See chapter nine, pesticides, for information on stronger insecticides.)
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