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  This book is dedicated to my granddaughters Aila Tovia Jones and Io Esther Gerald, who will be the beneficiaries of future advances in drug development.
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  Introduction




  Linking Past and Present


  




  

    Because the newer methods of treatment are good, it does not follow that the old ones were bad; for if our honorable and worshipful ancestors had not recovered from their ailments, you and I would not be here today.




    —Confucius (551–478 BCE)


  




  The search for drugs that free humankind from suffering is a pursuit that crosses time and time zones. Humans have long relied upon natural substances to attain relief from ailments afflicting the mind and body. While most of these herbs satisfied an immediate need to fill an empty stomach, a select few altered physical or mental states. Depending upon the substance ingested and its quantity, the effects ranged from lifesaving to disastrous. Early local healers separated those herbs that were harmful or ineffective from those that provided benefits, and the latter emerged as the medicines of that era. A few survived the test of time, enhancing well-being even today.




  Are herbal drugs only of historical interest? Not by a long shot. According to the World Health Organization, in some Asian and African countries about 80 percent of their population rely on traditional medicines to deal with their primary healthcare needs, with herbs the most popular component of these practices. And the use of herbal medicines is not restricted to developing countries. Herbal medicines are major ingredients in dietary supplements, which for many of us serve to complement, or even replace, modern medicines.




  As you might guess, new drugs are now arising from dissimilar sources and by a different kind of researcher. No longer is the discovery of new medicines left to happenstance or accident, as was the case when our ancient ancestors fortuitously found an herb that corrected their digestive system problems or that soothed their irritated skin. Until the nineteenth century, most Western drugs were concoctions of herbs. During the early 1800s, major advances in extraction procedures led to the isolation of pure chemical constituents from herbs. These constituents include: morphine, responsible for the pain-relieving effects of opium; quinine, which accounts for the antimalarial properties of cinchona; and colchicine, underlying the anti-gout effects of meadow saffron. As we will see in this book, many contemporary drugs are chemicals or chemical modifications of herbs that bear considerable, little, or no resemblance to those in nature. In the late nineteenth century and well into the twentieth, scientists turned to animals for hormones used as medicines, and later to microbes as a valuable source of vaccines and antibiotics.




  Drug discovery over the past century has capitalized on an increasing knowledge of the molecular biology and physiology of the healthy and disease-ridden body. This has led to the rational design and an outpouring of new chemical drugs that have successfully treated diseases that had previously evaded the best efforts of science. Now, during the most recent decade, and to an ever-increasing extent, there has been an explosion in the number of biologic drugs that specifically target disease mechanisms at the molecular level where they originate. These highly complex protein molecules are naturally produced in the body in minute quantities and, thanks to advances in molecular biology, can now be mass-produced. (Although readily available, biologic drugs are not necessarily readily affordable.)




  As drugs have evolved, so have the laboratories in which they have been discovered. Medications are now rarely developed by lone scientists working in isolation in cold and damp basement laboratories, as did Marie and Pierre Curie when isolating radium from pitchblende. Their research was conducted at meager financial cost but at considerable cost to their health, and they did not even patent their discovery. Today, new discoveries are the creations of multidisciplinary teams of scientists and physicians bringing to bear their individual and collective expertise in state-of-the-art research facilities in universities or multinational companies, at costs of many hundreds of millions of dollars, with the anticipation of billion-dollar returns on the investment. Times have certainly changed!




  What Do We Consider a Drug?


  




  

    She had never forgotten that, if you drink too much from a bottle marked “poison,” it is almost certain to disagree with you, sooner or later.




    —Lewis Carroll (1832–1898)


  




  You might surmise that I am using terms drug and medicine synonymously. Not so. I will consider drug to also encompass poisons, drugs of abuse, recreational substances, and those chemicals that are intended to improve the quality of our lives.




  As you peruse The Drug Book, you will find scores of medicines that have prevented, managed, and even cured diseases that were once untreatable, incurable, and invariably fatal. We will look at the following: anti-HIV medicines that have reduced the AIDS death rate by 80 percent and, in three decades, have transformed this dreaded disease into a chronic disorder; oral contraceptives that have liberated women both sexually and economically, permitting them to decide if and when to have children; general anesthetics that have extended the range of the surgeon’s scalpel from performing rapid, crude amputations to highly complex operations on vital organs; and drugs that have contributed to the significant reduction in the risk of heart attacks and strokes, the leading causes of death in the Western world.




  Bearing in mind the five-century-old dictum by Paracelsus that “the dosage makes it either a poison or a remedy,” we will also consider conventional poisons alongside medicines that function as poisons when used in excessive doses. For centuries, arsenic—the preferred poison of the infamous Renaissance Borgia family and their acolytes—was considered the “king of poisons and the prisoner of kings.” Unwitting ingestion of tetrodotoxin in the innards of a puffer fish was a near epicurean disaster for Captain James Cook in 1774, and this potent nerve agent almost ended the world-saving career of 007, as recounted in Ian Fleming’s From Russia with Love. In recent years, polypharmacy and abuse of prescription narcotics have been a frequent source of morbidity. Both the “King of Rock and Roll” and the “King of Pop” tragically died as a result of drugs injudiciously prescribed by their physicians.




  Nonmedical purposes of some drugs have dwarfed their originally approved medical uses. Human growth hormone and anabolic steroids bring to mind bodybuilders or athletes seeking to improve their performance. These medicines were originally intended to treat growth disorders in children and increase muscle mass in such wasting diseases as cancer. Heroin was envisioned as an abuse-free substitute for morphine, but it is now a societal scourge.




  Early medical interest in LSD was focused on its possible use in psychotherapy and for the treatment of alcoholism. However, over the decades, artists and intellectuals have used LSD in an attempt to enhance their creativity; it has also been used by scientists to probe the neurobiological basis for mental disease, and by the military and CIA to interrogate prisoners and other persons of interest. Alarmed by the recreational use of LSD, the government slashed funding for LSD research, and its medical potential remains nebulous to this day.




  Must every drug cure or treat a life-threatening condition? I will visit a few drugs that simply make us feel better or improve the quality of our lives. Drugs such as Viagra augment sexual function in men, even when they are performing at a highly acceptable level. Other drugs have cosmetic effects, enhancing our appearance by reducing wrinkles or girth or by increasing the thickness or population of hair on our heads.




  The Drug Book


  




  My goal in writing The Drug Book is to inform and entertain general readers who are interested in drugs, the biomedical sciences, or scientific history, in addition to providing new and novel information on a wide range of drugs to scientists, doctors, and scholars. All of the essential background information and drug vocabulary is provided jargon-free, without subjecting the reader to highly technical explanations. In short, I will present a scientific perspective that is both accessible and engaging—and, in some cases, highly controversial.




  Of the many thousands of drugs that have appeared over the ages, why have these 250 been chosen? While I may have omitted some drugs that you consider noteworthy, most of my selections have significantly improved our health and extended our lives. Many were groundbreaking in their day and used for decades or even hundreds of years until being replaced by “new and improved” generations of drugs. While the original medicines may have long fallen by the wayside or bedside, many of them have provided a foundation from which modifications, improvements, and spin-offs led to the creation of drugs considered essential today. (In passing, let me remind you that not all new drugs are necessarily safer or more effective than the older ones.) Moreover, the inclusion of some entries provides me the opportunity to share fascinating stories related to their development or developers. Just as the journey may prove more alluring than the destination, sometimes the backstory is more interesting than the drug.




  Some of these drug discoveries, we shall see, were the products of brilliant conceptualization and deductive reasoning that could rival Sherlock Holmes in acuity. The German Nobel laureate Paul Ehrlich attributed his success in research to “four big G’s”: Geduld (patience), Geschick (ability), Geld (money), and Glück (luck), to which we might add a fifth G: Geist (intellect). Such drug discoveries were often methodically planned and executed in painstaking detail. However, other pathways can lead to success. Alexander Fleming attributed his discovery of penicillin—perhaps the most important of all drugs—to another factor: “[I]f I may offer advice to the young laboratory worker, it would be this—never to neglect an extraordinary appearance or happening.”




  Great discoveries are often made by great scientists, who often share the stage with their drugs: William Withering and foxglove (digitalis) for heart disease; Paul Ehrlich and Salvarsan for syphilis; Frederick Banting/Charles Best and insulin for diabetes; Selman Waksman and streptomycin for tuberculosis. Other drugs have multiple lesser-known discoverers, such as ether, a general anesthetic that revolutionized the practice of surgery.




  However, not all drug entries are stories of heroes, victories, cures, and accolades, and not all scientists are incarnates of German medical missionary and Nobel Peace Prize–winner Albert Schweitzer. Like the Greek gods, scientists suffer from human frailties, not the least of which is a strong, sometimes overwhelming, desire for recognition. For all the benefits it has bestowed on society, the pharmaceutical industry is composed of profit-making enterprises with stockholders to satisfy. In the interest of maintaining sales, some drug companies have delayed or even failed to disclose to the public and drug regulatory agencies the serious adverse effects their pharmaceuticals have caused. And you can draw your own conclusion as to whether the high cost of some newer medicines—in the order of many tens of thousands of dollars—is fair recompense for extending the life (but not necessarily the quality of life) of terminal cancer patients by a few months.




  While arranged chronologically, each entry can be read in any order you choose. To permit you to easily trace the threads extending from one drug to another, cross-references are included in boldface in the entries, and a Notes and Further Reading section provides additional information and sources for curious readers. In keeping with tradition, the first letters of drug trade names are capitalized, while generic names are denoted in lower case. The dates assigned to the entries understandably vary in precision, and experts are not always of a single mind regarding a drug’s date of discovery. Then, what constitutes “discovery”? In some instances, the year that scientists produced the drug in the laboratory may be of secondary importance when compared with the year the medicine appeared on the market and was available to thankful patients or the year that the concept was generally embraced by the biomedical world or the year that the drug first appeared in a manuscript or when it captured the public’s attention and gained front-page prominence.




  Now, more than ever before, drugs permeate our lives. Some drugs have literally saved countless souls. Far from rescuing us from the jaws of death, other drugs have greatly improved our health and happiness. Still others have destroyed lives. In magnificent color and historical breadth, The Drug Book will provide the inside scoop on an array of mind- and body-altering substances that have had the most notable impacts on the course of human history, shining a light on the scientists, doctors, and healers who have brought them to us.
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  Herbs




  c. 60,000 BCE




  Galen (129–c. 199)




  Humans and animals have always needed food in order to survive. Their challenge was locating and differentiating those herbs that could serve as sources of nutrition from those that were hazardous to their health. Our ancestors likely observed and emulated the choices made by their animal neighbors. The lucky ones learned, through trial and error, that when lesser amounts of some hazardous plants were taken, they produced changes in bodily function, mood, or behavior. Perhaps, the herb relieved an illness or injury they were experiencing.




  Initially, this “drug-related” information was shared orally and, later, more permanently, on papyri, clay tablets, parchments, and paper. Among the herbs known to be used as medicines in prehistoric times is black cohosh, employed by Native Americans to treat gynecological and kidney disorders, depression, sore throats, and rheumatism. White willow bark has long been cultivated in Europe and China for pain relief, and yarrow—used throughout history as an astringent to reduce bleeding and as a diaphoretic to promote sweating—was excavated at Shanidar IV, a Neanderthal flower burial in northern Iraq dated to around 60,000 BCE. Birch polypore, an edible mushroom used as a laxative, was carried by Ötzi the Iceman, a 5,000-year-old mummy found in western Austria. Various human societies in antiquity have consumed mallow to cleanse the colon.




  Experience revealed that not all parts of the plant were equivalent in producing their health-promoting effects. The most powerful responses might occur after eating the leaves, roots, bark, fruits, seeds, or juices. After fragmenting that plant part and mixing it with a liquid, such as alcohol, a more concentrated mixture of active constituents could be extracted in either the liquid solvent or the solid residue. Such liquid and solid plant extracts—collectively referred to as galenicals, after the Greek physician Galen—continued to be used as medicines into the twentieth century. In fact, many contemporary dietary supplements consist of herbal mixtures.




  SEE ALSO Opium (c. 2500 BCE), Colchicine (c. 70), Smith and Ebers Papyri (c. 1550 BCE), Morphine (1806), Alkaloids (1806), Dietary Supplements (1994).
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  While searching for food, our gatherer ancestors uncovered herbs that did not satisfy nutritional needs but rather, to their surprise, ameliorated some of their common health problems.














  Alcohol




  c. 10,000 BCE




  Alcohol is the oldest and most widely used drug in the world. Whereas its accidental discovery was undoubtedly made tens of thousands of years ago, proof of the intentional manufacture of beer dates back some 12,000 years. Numerous references to wine appear in the Bible, including Noah’s planting of some of the earliest vineyards on Mt. Ararat in eastern Turkey.




  Crushed grapes, other wild fruits, and honey contain glucose (sugar). When glucose is exposed to water and yeast (a fungus present on plants), the process of fermentation begins. When the alcohol content reaches 15 percent, the yeast dies and fermentation stops. To produce beverages with much higher alcohol content, distillation is required. Distillation was developed during the eighth and ninth centuries by medieval Arabic alchemists and utilized by Europeans in the twelfth century for the manufacture of high-alcohol beverages. Using the indigenous raw plant materials available to them, our forebears prepared brandy, whisky, rum, gin, and vodka, which have alcoholic contents ranging from 40 to 55 percent.




  Societal uses of alcohol are many and varied. Its past uses included serving as a painkiller (analgesic) before operations, as an antiseptic on the skin, as an aid to digestion, and as a “pick-me-up” tonic or stimulant after fainting episodes. Although its importance in medicine faded decades ago, alcohol is still used in religious ceremonies and as a source of nutrition and calories. Contrary to popular belief—and despite the animated behavior of imbibers in social settings—alcohol acts as a depressant on the nervous system.




  Examples of the intemperate use of alcohol can be found in the Bible and in ancient Greek and Roman writings and, in this respect, remind us that we are closely linked to the past. As the Italian general Giuseppe Garibaldi noted, “Bacchus has drowned more men than Neptune.” Worldwide, alcoholism is a major public health problem: Alcohol is the most commonly abused substance and is the third leading cause of preventable death in the United States.




  SEE ALSO Alchemy (c. 5000 BCE), Absinthe (1797), Ether (1846), Phenol (1867).
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  The Gospel Temperance Railroad Map (1880) takes riders to very different terminals. Starting from Decisionville on the left, one can take either the Great Celestial Railroad, which leads to the Celestial City, or the Great Destruction Railroad, whose terminus is the City of Destruction.














  Alchemy




  c. 5000 BCE




  Jābir ibn Hayyān (721–815), Nicholas Flamel (1330–1418), Paracelsus (1493–1541)




  CREATING GOLD AND IMMORTALITY. Alchemists have been with us for thousands of years, continuing into the nineteenth century, and its practitioners have included such scientific giants as Francis Bacon, Paracelsus, and Isaac Newton. They combined primitive science with a magical-mystical-religious view of the world, focusing on the discovery of a “philosopher’s stone” to transmute base metals into gold or into drugs that permit attainment of immortality or extension of life.




  The origins of alchemy may extend back some 7,000 years to a time when ancient Egyptian artisans worked with alloys of gold and silver to fabricate jewelry. With Alexander’s conquest (322 BCE) of Egypt, the art moved from Alexandria to ancient Greece, where the objective was conversion of imperfect base metals such as lead into silver and gold, the most perfect of all metals. By contrast, the alchemical focus in the Eastern world was medical. Some 2,500 years ago in China, an elixir of life was sought, enabling the user to enjoy perpetual existence. In India, the aim was more modest: a product that could cure all diseases.




  In the seventh century, the epicenter of science moved to Arabic countries, where their greatest alchemist was the Persian Jābir ibn Hayyān (Latinized as Geber), who is credited with transforming alchemy into chemistry. His written works on alchemy, which merged the quests for the philosopher’s stone and the elixir of life, were translated into Latin and became standard references for later European alchemists. The German-Swiss physician-alchemist Paracelsus pursued the elixir of life further: “Many have said of Alchemy, that it is for the making of gold and silver. For me such is not the aim, but to consider only what virtue and power may lie in medicines.” Paracelsus was a major influence in exhorting alchemists to replace herbal mixtures with chemical medicines of known identity.




  In J. K. Rowling’s Harry Potter and the Philosopher’s Stone (1997), Harry seeks information about Nicholas Flamel, a French alchemist who claimed to have discovered both the philosopher’s stone and an elixir of life for his and his wife’s use.




  SEE ALSO Alcohol (c. 10,000 BCE), Antiaging Drugs (2020).
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  The Alchemist’s Laboratory is an engraving featured in a book by Heinrich Khunrath in 1595. Signs inscribed with Latin aphorisms surround the laboratory and serve as a source of inspiration for the alchemist.














  Cannabis




  c. 3000 BCE




  Cannabis sativa, the hemp plant, is indigenous to central and western Asia, where its use can be traced back thousands of years. In earlier times, as today, the benefits and hazards of cannabis have been the focus of controversy. It has been alternately described as a “delight giver” and a “liberator of sin.”




  The magnitude of the effects of cannabis (also called marijuana) is attributed to the different concentrations of delta-9-tetrahydrocannabinol (THC) in its plant parts and whether it is smoked and inhaled or taken orally. The physiological effects are generally modest and include an increase in pulse rate and a reddening of the conjunctiva of the eye. Low “social” doses of marijuana cause early stimulation, followed by sedation. During the initial period, the user experiences a “high” and enhanced perception of the senses. During the longer-lasting sedative period, the user passes in and out of a dreamlike state and has a shortened attention span, along with an impairment of short-term memory.




  The literature describing the dangers associated with the long-term use of cannabis on lung function, reproduction, the immune system, mental health, motivation, and progression to “harder” drugs (the gateway theory) is contradictory and often infused with personal bias. One fact is clear: Not even very high doses cause a fatal outcome. High doses can, however, cause a panic reaction with disorganized thinking, fear of loss of control, and hallucinations.




  The World Health Organization estimates that 147 million people, or 2.5 percent of the world’s population, now consume cannabis annually. Nevertheless, the cultivation, distribution, or possession of cannabis is illegal in most countries, with some exceptions for medical uses. The enforcement of these laws and the penalties imposed for violations can vary considerably, even within a given country. Penalties for possession of small amounts range from modest fines to long jail sentences. Possession of larger amounts, likely for purposes of trafficking, can result in death penalties in a number of Southeast Asian countries, most notably Singapore. It is highly likely that reasonable people will be debating the wisdom of decriminalizing cannabis for the foreseeable future.




  SEE ALSO Medical Marijuana (1839).
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  Cannabis is a weed that grows freely in most parts of the world. In addition to its recreational applications, stalks of this plant have been used for thousands of years to produce hemp for highly durable clothing and industrial-strength rope.














  Tea




  c. 2737 BCE




  Lao Tzu (600–517 BCE)




  Many myths surround the discovery of tea as a beverage. In the earliest myth (c. 2737 BCE), several leaves of Camellia sinensis fell into Shen Nung’s pot of boiling water. This mythical emperor of China was impressed by the taste and stimulating properties of his newly discovered beverage, which his attributed writings claim were beneficial for the treatment of tumors, bladder problems, abscesses, and lethargy. The founder of Taoism, Lao Tzu, viewed tea an essential ingredient in the elixir of life. The Chinese custom of offering tea to guests was predicated on the belief that it improved health and extended life.




  Over the centuries, the pleasures of tea drinking spread throughout the East and reached Europe in 1610, when green tea leaves were brought to Amsterdam. The seventeenth century saw the taste for tea spread throughout Europe, including England in 1660, where it became the national drink by 1750.




  There are three primary varieties of tea—green, black, and oolong—which differ based on how the leaves are processed. Tea leaves contain some 700 chemicals, the most important of which are polyphenols, caffeine, and theophylline. Greatest attention has been focused the polyphenols—in particular, catechins, which are antioxidants. Antioxidants can reduce free radicals that may play a role in heart disease and cancer. Green tea has the highest concentrations of catechins.




  The results of studies on the health benefits of green tea are not clear, consistent, or convincing. The risk of colorectal cancer and cancers of the breast, stomach, and prostate are reduced in many tea studies but not in all. Green tea may prevent stroke, but it is far more inconsistent in its ability to reduce cholesterol levels and blood pressure or decrease the risk of diabetes or Alzheimer’s disease.




  Why the contradictory results? Many studies testing green tea were conducted in the East, where lifestyles and diets differ significantly from the West. In addition, an excessive number of cups of tea must be consumed to obtain the reported results.




  SEE ALSO Alchemy (c. 5000 BCE), Coffee (c. 800), Caffeine (1819), Theophylline (1888).
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  There are some 3,000 varieties of tea worldwide, in six general categories: white, green, oolong, black, pu-erh, and flavored. The taste of tea depends on where it is grown and how it is harvested, dried, and processed.














  Opium




  c. 2500 BCE




  “Thou hast the keys of Paradise, oh just, subtle, and mighty opium!”




  —Thomas de Quincey, Confessions of an English Opium Eater (1821)




  Opium has held a preeminent role in the treatment of disease since the earliest days of recorded history. The medical writings of the ancient Assyrians, Greeks, and Romans extolled its wondrous properties for the relief of pain and inducement of sleep. Islamic traders introduced opium to China in the ninth century, and it was used for the next 800 years for the treatment of diarrhea resulting from dysentery. Even until the turn of the twentieth century, it was one of the few truly effective and reliable drugs available. Harvard Medical School professor and writer Oliver Wendell Holmes (1809–1894) noted that, with the exception of opium and anesthesia, “I firmly believe that if the whole materia medica [medical drugs], as now used, could be sunk to the bottom of the sea, it would be all the better for mankind—and all the worse for the fishes.”




  Opium is obtained from the poppy, Papaver somniferum, a plant historically cultivated in southeastern Asia, Iran, Turkey, and now primarily (more than 90 percent) in Afghanistan. Atop the plant’s main stalk are five to eight egg-shaped capsules. Ten days after the poppy blooms, incisions are made into the capsule permitting a milky fluid to ooze out. This gummy mass is scraped off the capsule and pressed into cakes of raw opium, from which some twenty alkaloids are obtained. The two most important of these are morphine and codeine, which are responsible for opium’s effects. Heroin is readily synthesized from morphine.




  Long before heroin was abused, English traders began shipping opium into China from India. In an attempt to curb the widespread opium-smoking habits of its nationals, the Manchu government seized the opium cargo of a British ship. Two Opium Wars (1839–1842, 1856–1860) ensued, with disastrous defeats of the Chinese that led to, among other onerous concessions, legalization of opium importation, loss of the island of Hong Kong to Great Britain from 1842 to 1997, and the opening of China to Western trade and influences.




  SEE ALSO Laudanum (1676), Morphine (1806), Alkaloids (1806), Codeine (1832), Heroin (1898), Opioids (1973).
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  These seemingly harmless balloon-like opium poppies have had a profound effect on society for good and evil. Opium was among the earliest medicines that physicians relied on. It is the source of morphine and a starting material for heroin synthesis, sparking the Opium Wars and China’s subsequent interaction with the West. More recently, opium has functioned as a cash crop, supporting the wars in Afghanistan.














  Smith and Ebers Papyri




  c. 1550 BCE




  Edwin Smith (1822–1906), Georg Ebers (1837–1889)




  JEWELS OF THE NILE. Edwin Smith, an American collector of antiquities residing in Egypt during the second half of the nineteenth century, was responsible for bringing to the modern world the two most important ancient Egyptian medical manuscripts: the Ebers Papyrus and the eponymous Edwin Smith Papyrus.




  The practice of medicine was highly advanced in ancient Egypt, thanks to physician, engineer, and architect Imhotep (2650–2600 BCE). A small fragment of Imhotep’s writings survives in the 17-page, 377-line Edwin Smith Papyrus (c. 1600 BCE), a manuscript rich in anatomical figures and treatments of battlefield injuries. A far more comprehensive and significant medical record is contained in the Ebers Papyrus (c. 1550 BCE). This 110-page medical jewel consists of 877 section entries (rubrics) and some 700 prescriptions and remedies, as well as magic spells to combat demons and descriptions of such medical problems as diabetes, intestinal disorders, depression, asthma, arthritis, and crocodile bites. Among the many medicinal plants described are myrrh, frankincense, cardamom, dill, fennel, and thyme.




  Smith purchased both papyri in Egypt in 1862. The Edwin Smith Papyrus remained in his hands until his death in 1906 and is now housed at the New York Academy of Medicine. The Ebers Papyrus was supposedly found wrapped in mummy cloth, in an excellent state of preservation between a mummy’s legs in the Theban necropolis. Smith sold the manuscript in 1869, and in 1872 it was purchased by Georg Ebers, a German Professor of Egyptology at the University of Leipzig, where the manuscript now resides. Written in hieratic script, a cursive hieroglyphics, the manuscript was translated into German in 1890 and into English in the 1900s.




  Ebers was a man of letters. In addition to his scholarly works, he authored several Egyptian guidebooks and historical romantic novels (e.g., The Bride of the Nile: A Romance, 1887), the most successful of which popularized Egyptian customs.




  SEE ALSO Colchicine (c. 70).
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  The world’s oldest surviving surgical document describes in extensive detail the examination, diagnosis, treatment, and prognosis of forty-eight medical conditions. Among the entries is the curing of infection with moldy bread, pre-dating Fleming’s discovery of penicillin by some 3,500 years.














  Rauwolfia




  c. 500 BCE




  Garcia de Orta (1501–1568), Leonhard Rauwolf (1535–1596), Ram Nath Chopra (1882–2002), Rustom Jal Vakil (1911–1974)




  The Indian snakeroot plant, Rauwolfia serpentina, has an ancient history in traditional Ayurvedic medicine. Hindu texts dating from approximately 500 BCE indicated rauwolfia (termed Sarpaghanda in Sanskrit) for the treatment of a host of disparate medical conditions, including epilepsy, insomnia, mental disorders, hypertension (high blood pressure), dysentery, and worm infestation. It is also used as an antidote for snake and insect bites, to reduce fever, and to stimulate contractions of the uterus. Mahatma Gandhi was said to have used it to achieve a state of calm contemplation. Some of these conditions benefited from rauwolfia treatment; others did not; and a few (epilepsy, diarrhea) actually worsened.




  Garcia de Orta, a Portuguese physician who moved to India in 1534 to escape the Inquisition, first introduced rauwolfia to Western physicians. He was the earliest European to describe, in a 1563 book, tropical diseases (most notably cholera), as well as Indian spices and herbal remedies. Rauwolfia (also spelled “rauvolfia”) was named in honor of Leonhard Rauwolf, a physician and botanist who, after a three-year trip to the Near East and Asia, returned to his native Germany with samples and extensive descriptions of plants used for medicinal purposes.




  The earliest scholarly reports of powdered rauwolfia root for mental illness and hypertension appeared in Indian journals during the 1930s but attracted little outside attention. Thereafter, rauwolfia was intensively researched by two of India’s most distinguished medical scientists—Ram Nath Chopra and Rustom Jal Vakil, the fathers of Indian pharmacology and clinical pharmacology, respectively.




  Chopra was the first to study, over many years, the effects of the crude extract in animals. He described its calming effects on blood pressure, but not until a 1949 paper by Rustom Jal Vakil in the British Heart Journal described its antihypertensive effects did Western medicine take note. Rauwolfia’s active component, reserpine, was isolated in 1952. Reserpine was also found to possess antischizophrenic properties, but the far more effective chlorpromazine, made available at the same time, upstaged it.




  SEE ALSO Chlorpromazine (1952), Reserpine (1952).
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  Lord Dhanvantari, a Hindu avatar (deity incarnation) of healthcare and the founder of Ayurveda, developed medical treatments utilizing herbs, including snakeroot (rauwolfia). He is typically depicted with four hands, holding medicinal herbs in one hand and a pot containing the nectar of immortality in another.














  Hemlock




  399 BCE




  Plato (c. 428–c. 348 BCE), Socrates (469–399 BCE), Derek Humphrey (b. 1930)




  The ancients knew hemlock as a drug, but its everlasting fame rests on its use as a state poison that ended the life of a key founder of Western philosophy. The plant, also called conium and poison hemlock, is native to Europe and grows alongside roads and ditches. It was used medically into the nineteenth century as a sedative and to relieve spasms in whooping cough and asthma. In higher doses, the active alkaloid, coniine, is a nerve poison.




  FINAL DRINK FOR THE WISEST MAN. In 399 BCE, charged and convicted of impiety against the Greek gods and for corrupting the youth of Athens, Socrates was given a choice: exile or death by drinking from a cup containing hemlock. He selected the latter. In the Phaedo dialogue, his student Plato describes the progressive and marked paralysis and coldness of Socrates’ body from the feet upward (death results from paralysis of the muscles of respiration). The peaceful ending described by Plato suggests that herbs, such as opium poppy juice, may have been added to produce a painless and more rapid death. The final scene is visually depicted in Jacques-Louis David’s 1787 painting The Death of Socrates.




  When old men ceased to be of service to the state in ancient Greece and were burdened by daily existence, they assembled at a banquet of death and voluntarily ended their lives by drinking hemlock. In 1980, Derek Humphrey founded the Hemlock Society USA in California with the dual aim of providing information to terminally ill persons and of promoting the legalization of physician-assisted suicide. After a number of name changes and mergers, the organization is now called Compassion & Choices and claims to have 40,000 supporters. On a far lighter note, the heavy metal band Hemlock has been in existence since 1993.




  SEE ALSO Alkaloids (1806).
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  Hemlock, long forgotten as a medicine, has been immortalized as the poison given to Socrates. In David’s painting, The Death of Socrates, Plato, a disciple, is red-robed and sitting to the right of his master.














  Mandrake




  c. 200 BCE




  Titus Flavius Josephus (37–c. 100)




  A BIBLICAL LOVE DRUG. References to mandrake, a plant indigenous to the Middle East as well as central and southern Europe, appear in the Bible, the writings of Shakespeare, and the tales of witchcraft and magic. The roots of mandrake (Mandragora officinarum) are spindle-shaped and often branched in a way that suggests a human figure, which led the ancients to believe that it possessed fertility-promoting and libidinous properties.




  In the book of Genesis, the infertile Rachel offers her fecund sister Leah their mutual husband Jacob’s sexual favors in exchange for Leah’s mandrake. Years later, without the benefit of mandrake, Rachel becomes pregnant for the first time, giving birth to Joseph. In the biblical “Song of Songs,” reference is made to its love-promoting fragrance.




  In addition to its aphrodisiac properties, mandrake was said to be a charm against evil spirits and a universal cure. However, legend has it that, when wrenched from the earth, the plant would shriek and cause all who heard it to go mad and die. The first-century Jewish-Roman historian Josephus warned of its hazards and described a method for collecting the plant using a dog—at the expense of the dog’s life.




  Ancient Roman physicians were said to have administered a wine prepared from the root to dull pain and to induce a deep and prolonged sleep before operations. In a similar vein, this “morion” or “death-wine” was given to persons subjected to ancient Roman torture or painful deaths, such as crucifixion. Using mandrake’s alternate name, mandragora Shakespeare refers to its effects in Antony and Cleopatra: “Give me to drink mandragora / That I might sleep out this great gap of time. / My Antony is away.”




  Over the centuries, mandrake was used to treat a variety of ailments but, because of its toxicity, was relegated to mere historical interest before the twentieth century. Some of the biological effects of this belladonna-related plant are attributed to a variety of active alkaloids, including atropine and scopolamine.




  SEE ALSO Belladonna (1542), Alkaloids (1806), Atropine (1831), Scopolamine (1881), Viagra (1998), Female Viagra (2015).
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  Mandrake, from the manuscript Tacuinum sanitatis in medicina (1390), a handbook on health and well-being written in Latin.














  Theriac of Mithridates




  c. 65 BCE




  King Mithridates VI (132–63 BCE)




  THE UNIVERSAL ANTIDOTE. To protect himself against all poisons and reptilian venoms—and he had reason to be concerned—King Mithridates concocted a single all-purpose universal antidote that he drank daily in increasing doses. This mithridatium or mithridate, variously described as consisting of some 36 to 65 ingredients, survived into the twentieth century (albeit with modifications), becoming the oldest prescription in history.




  King Mithridates VI was ruler of the Kingdom of Pontus (northeastern Turkey) from 120 until 63 BCE. During the early decades of his rule, Mithridates significantly and ruthlessly expanded the size of his state into Asia Minor and Greece at the expense of the Roman Empire. During one such campaign in 88 BCE, his armies killed 80,000 Roman citizens and up to 150,000 of their allies. After his defeat at the hands of Pompey the Great in 63 BCE, Mithridates attempted to poison himself, his wife, and children. As the story goes, his antidote protected him alone from the effects of the poison but not against the sword, his backup choice of suicide.




  We have not abandoned the notion of a universal antidote. For many years, families were instructed to keep a mixture of activated charcoal, magnesium oxide, and tannic acid at the ready in their first aid kits in the event of accidental poisoning. It is now known that both this recent antidote and Mithridates’ theriac are ineffective, and the search for an effective universal antidote continues.




  The English poet A. E. Houseman makes reference to the Theriac of Mithridates in his collection A Shropshire Lad (1896): “They put arsenic in his meat / And stared aghast to watch him eat; / They poured strychnine in his cup / And shook to see him drink it up.”




  SEE ALSO Ipecac (1682).
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  Theriac was an ancient multi-ingredient preparation intended as a cure against the bites of venomous serpents and wild animals—and later under Mithridates VI’s direction, an all-purpose poison antidote. By the Middle Ages, theriac was considered a panacea. A sample of the preparation is contained in this eighteenth-century French pharmacist’s urn.














  Materia Medica




  c. 60




  Pedanius Dioscorides (c. 40–90), Samuel Hahnemann (1755–1843)




  For almost two millennia and through the nineteenth century, if you sought information about drugs, you consulted a materia medica source. What might be included in such a reference? Simply stated, “medical materials” encompassed everything relating to drugs, including the study of plants, with their identification and chemistry; the preparation of drugs from plant sources and (later) chemicals; a description of how drugs produce their beneficial and adverse effects in the body; and the use of drugs for the treatment of disease.




  In the first century, the famous Greek physician Dioscorides compiled the first such work, which he entitled De Materia Medica. This classic collection—used continuously for about 1,500 years—consisted of descriptions of some 500 plants, contained in five volumes. Based on scientific experimentation and clinical experience over the centuries, subsequent works supplemented the descriptions with more objective information on the plants’ effects in humans.




  The use of materia medica remains alive and well among devotes of homeopathic medicine. The origins of homeopathic medicine date back to the 1780s, when Samuel Hahnemann translated a conventional materia medica text into his native German. Finding it lacking, he devised one of the fundamental principles of homeopathy: “like cures like.” Contemporary homeopathic books, following Hahnemann’s example, are a compilation of remedies and “provings” of their effectiveness. They are typically arranged alphabetically by their Latin names and accompanied by dosage information and symptoms they are intended to treat.




  As knowledge accumulated, it became unreasonable to assume that “everything relating to drugs” could be contained in one materia medica source, and during the early twentieth century, each of its components became a specialized course of study. Increasing emphasis was placed on how drugs worked (pharmacology), their medicinal or natural product chemistry, and the rational basis for their use to treat medical disorders (therapeutics), while botanical descriptions (pharmacognosy) were scaled back.




  SEE ALSO Herbs (c. 60,000 BCE), Homeopathic Medicine (1796), Dietary Supplements (1994).
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  For the thousand years between the fall of the Roman Empire and the Renaissance, scholars in the Arab world preserved the scientific knowledge of the ancient Greeks, which was later translated into Latin. This 1224 leaf depicting a mad dog biting a man is an Arabic translation of the De Materia Medica by Dioscorides.














  Colchicine




  c. 70




  Pedanius Dioscorides (c. 40–90), Benjamin Franklin (1706–1790), Pierre-Joseph Pelletier (1788–1842), Joseph Bienaimé Caventou (1795–1877)




  Descriptions of gout date back almost 5,000 years to ancient Egypt and are included in the Smith and Ebers Papyri. The most prominent symptoms of gout—a type of arthritis—are swelling, redness, and intense joint pain that most commonly affects the big toe and that may persist for days to weeks. In this condition, crystals of uric acid—the normal end-product of purine metabolism—deposit in the joints.




  In his classic work De Materia Medica (Regarding Medical Matters), written in approximately the year 70, Dioscorides describes the use of Colchicum (meadow saffron) seeds to treat gout. Extracts of the seeds were used well into the nineteenth century. Colchicine, an alkaloid and the active constituent in Colchicum, was extracted and isolated from the seeds in 1820 by the French chemists Pierre-Joseph Pelletier and Joseph Bienaimé Caventou.




  Colchicine is very selective and effective in its ability to relieve the pain and swelling seen with acute attacks of gout but not with other types of arthritis. It is also used to prevent attacks in individuals afflicted with frequent and recurrent episodes of gout. Colchicine use has declined and has been replaced by less toxic drugs, such as Benemid, which increases the elimination of uric acid in the urine, and Zyloprim, which reduces uric acid synthesis in the body.




  COMBATING THE “DISEASE OF KINGS.” Gout has long been considered a “disease of kings,” or at least of the very wealthy, because of their overindulgence in rich foods and alcohol. (It has now been downgraded to a middle-class disease.) Among the many famous gout sufferers were King Henry VIII, Thomas Jefferson, Martin Luther, Charles Darwin, and Benjamin Franklin. Franklin used Colchicum extract while serving as the Ambassador to France (1776–1785) and introduced the drug to his fellow Americans. He also offered the following sage advice: “Be temperate in wine, in eating, girls, and cloth, or the Gout will seize you and plague you both.”




  SEE ALSO Smith and Ebers Papyri (c. 1550 BCE), Alkaloids (1806), Benemid (1951), Zyloprim (1966).
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  Benjamin Franklin brought colchicine extract to his fellow gout sufferers in America. This 1799 print, titled The Gout, is by James Gillray.














  Coffee




  c. 800




  Coffee is said by some to be the second most consumed beverage in the world—behind water. Every day, 52 percent of Americans older than eighteen (~100 million people) drink a cup of coffee, and another 30 percent consume coffee occasionally. Among coffee drinkers, one source reports that an average of 3.2 cups, each containing 9 oz. of coffee, are consumed daily.




  What we know about the discovery of coffee is based upon legend. In one popular rendition, a ninth-century Arabian goatherd named Kaldi observed his goats merrily running instead of sleeping after feeding on coffee plant berries. By the fifteenth century, berries were brewed to prepare coffee. A century later, coffee was exported from the Ottoman Empire, and thousands of coffeehouses sprang up throughout Europe in the 1600s.




  Early medical authorities were polarized in their assessment of coffee’s benefits and hazards. Supporters claimed that it relieved kidney stones, gout, and migraine headaches, alleviated hangovers, promoted digestion, strengthened the heart and lungs, and was effective against the bubonic plague. Detractors emphasized that it caused loss of sexual desire, impotence, and weight loss leading to emaciation.




  We have had almost 400 years of extensive experience sorting out and evaluating the health vs. hazard claims for coffee. What do we now believe? Coffee decreases the risk of type 2 diabetes, Parkinson’s disease, breast and liver cancer, and cirrhosis of the liver. It increases mental alertness, improves reaction time, and elevates the mood. On the other hand, coffee increases the risk of osteoporosis and first trimester miscarriages. Moderate consumption is unrelated to the risk of heart disease, colon and rectal cancer, and overall mortality.




  What caveats should you consider when evaluating these and other findings? Coffee contains caffeine and hundreds of other chemicals that might contribute to its effects (many of which are dose dependent), and not all coffees contain the same ingredients and proportions. Of critical importance to consider: How many cups of coffee were consumed daily? Were the findings obtained in human or animal subjects? If history is a guide, these findings will likely change with time.




  SEE ALSO Tea (c. 2737 BCE), Caffeine (1819).
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  Coffee beans, which rank among the world’s most widely traded commodities, are grown on small trees cultivated in more than seventy countries, primarily in Latin America, Southeast Asia, and South Asia. The red or purple fruits generally contain two seeds referred to as coffee beans.














  Arsenic




  1250




  Agrippina the Younger (15–59), Rodrigo Borgia (1431–1503), Cesare Borgia (1476–1507), Lucrezia Borgia (1480–1519), James Marsh (1794–1846)




  When arsenic comes to mind, few think of its medical uses, which date back to ancient Greece and China more than two millennia ago. More recently, potassium arsenite—now a reputable anticancer treatment—was sold as an early cure-all medication in 1786. Of far greater significance, arsphenamine (Salvarsan), an organic arsenic-containing drug, was the first authentic cure for syphilis, which plagued humankind beginning in the sixteenth century.




  THE KING OF POISONS. Arsenic’s role as a medicine, however, is dwarfed by its esteemed reputation as a poison between the times of ancient Rome and the nineteenth century. It was first isolated as an element in 1250. The poison of choice for nefarious professionals, arsenic trioxide (white arsenic) is colorless, nearly tasteless, and readily dissolvable in water and other drinking liquids. Thus, victims are oblivious to their impending doom. While the signs and symptoms of strychnine and cyanide poisoning are obvious, family members, physicians, and authorities might unwittingly attribute arsenic-induced vomiting, diarrhea, and muscle cramps to any number of ailments.




  Among the most infamous and highly successful early poisoners was Agrippina the Younger. Sister of Caligula, she used arsenic to dispose of her husband, freeing her to marry the Roman emperor Claudius, her uncle. Many poisonings later, her sixteen-year-old son Nero became emperor. “La Cantarella” arsenic trioxide powder was a family trademark perfected by the Borgias of Renaissance Italy—particularly Rodrigo (Pope Alexander VI) and his children, Cesare and Lucrezia. La Cantarella was said to induce a deep, death-simulating sleep lasting for four hours, during which time the user had no detectable pulse. Juliet may have taken this potion while awaiting Romeo. Two centuries later, Tofana of Sicily’s arsenic solution Aqua Tofana was reportedly responsible for the deaths of 500–600 persons.




  The epoch of the “inheritance powder” declined significantly in 1836, when the British chemist James Marsh developed an irrefutable and highly sensitive chemical test for the presence of this poison in tissues.




  SEE ALSO Atoxyl (1905), Salvarsan (1910).
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  The Borgias were patrons of the Renaissance arts and influential in Church and political affairs during the 1400s and 1500s. To advance their quest for power, they resorted to a variety of crimes, including murder, with arsenic as their favorite tool. A Glass of Wine with Caesar Borgia was painted by John Maler Collier in 1893.














  Witches’ Flying Ointments




  1456




  Johannes Hartlieb (1410–1468), Alfred J. Clark (1885–1941)




  Accounts of the Sabbat or Black Mass, dating from the fifteenth to eighteenth centuries, related stories of nighttime meetings attended by witches, demons, and Satan, in which wild dancing and sexual orgies occurred. Why did the accused women confess that they were consorting with the devil when the penalty for witchcraft was death, either by hanging or burning at the stake? Torture, perfected by the Inquisitors, undoubtedly loosened many guiltless tongues. The use of “flying ointments,” first described in 1456 by the Bavarian physician Johannes Hartlieb, may have also played a role in their heartfelt confessions.




  Witches were said to fly to the Sabbat on brooms, cats, or other animals. They acquired this “power of flight” by applying a sooty green ointment containing plant extracts, which may have produced physiological changes that simulated the sensation of flight. A number of questions have been raised about the nature of these ointments, including their supposed ingredients and where they were applied.




  If, as was generally accepted, they slathered their bodies with the ointment, the active chemicals would have had to cross the formidable barrier of the skin to enter the bloodstream. However, if the ointment were applied to the vaginal area, perhaps with a broomstick as some writers suggest, absorption would have been more certain and perhaps account for the sexual fantasies accompanying the Sabbat.




  Flying ointments were many in number and varied in composition. Several such ointments were analyzed by the distinguished University College, London, pharmacologist A. J. Clark, who concluded that, among the multiple ingredients, aconite and belladonna were most worthy of consideration. Clark speculated that the sensation of flying might have arisen from a fluttering, irregular heartbeat caused by the aconite, as well as an excitement progressing to delirium caused by the belladona.




  In 1692, nineteen women and men were convicted of witchcraft and executed in Salem, Massachusetts. Executions for witchcraft ended in Europe at the close of the eighteenth century.




  SEE ALSO Belladonna (1542), Aconite (1762).
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  A 1508 woodcut by Hans Baldung depicts Hexen (witches) preparing for the Sabbat.














  Coca




  1532




  John Pemberton (1831–1888), Angelo Mariani (1838–1914)




  In the late 1520s, when Francisco Pizarro and his conquistadores arrived in what is now Peru, the Incan Empire was the largest sovereignty in the Americas. Architecture was the most notable of the Incan arts, as exemplified by Machu Picchu, located 50 miles (80 km) from Cuzco, the empire’s historic capital.




  For hundreds of years before the Spanish appeared, the coca leaf was viewed as a divine gift, chewed only by the Incan nobility and select groups in religious ceremonies. After the conquest in 1532, coca was democratized, enabling Andeans laboring in the gold and silver mines to work harder and longer, enduring pain and hunger more successfully.




  Coca leaves were brought to Spain toward the end of the sixteenth century, but almost three centuries passed before European interest was aroused. In 1863, the French chemist Angelo Mariani introduced Vin Mariani. This coca-containing tonic in Bordeaux wine, proudly bearing Pope Leo XIII’s visage on advertising posters, was marketed for insomnia, nervousness, melancholy, impotence, and influenza.




  The overwhelming financial success of Vin Mariani likely did not go unnoticed by John Pemberton, a Georgia druggist. In 1885, he originated Pemberton’s French Wine Cola, which was modified the following year to the nonalcoholic Coca-Cola; the coca was retained. Cola referred to the inclusion of an extract of the African kola nut that contained 2 percent caffeine. After enactment of the Pure Food and Drug Act in 1906, Coca-Cola was reformulated to substitute “decocainized” coca leaves for the natural leaves.




  The coca leaf (Erythroxylon coca) grows on small trees native to the lower slopes of the Andes. As in earlier times, the leaves are sold in local markets and widely used by the indigenous people of the central Andean highlands of Bolivia, Colombia, Ecuador, and Peru. Several leaves are chewed at once, producing a favorable numbing and tingling sensation and mild stimulation, while suppressing feelings of hunger and pain.




  SEE ALSO Cocaine (1884), Novocain (1905), Pure Food and Drug Act (1906), Xylocaine (1948).
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  Growing on the lower slopes of the Andes, coca leaves continue to be chewed or imbibed as brewed teas by the indigenous people. Over the years, the leaves have been used not only as a stimulant but also for a variety of medical conditions and as a component of worship services.














  Belladonna




  1542




  Leonhart Fuchs (1501–1566), Carl Linnaeus (1707–1778)




  Belladonna, or “beautiful lady,” was the objective of sixteenth-century Italian women, who squeezed the juice of the plant’s berries into their eyes to achieve alluring widened pupils. Commonly called the deadly nightshade, the Swedish naturalist Linnaeus scientifically classified this plant Atropa belladonna in honor of the Greek goddess Atropos, the oldest of the three Fates, who cut the threads of life.




  The belladonna plant was well known and respected by the ancient Hindus and Greeks, who employed it for medical purposes, some of which continued into the twentieth century. In addition, it enjoyed favor among ancient Roman and medieval poisoners and was a component of witches’ flying ointments. In his classic book, De Historia Stirpium (1542), Leonhart Fuchs, German physician and a founding father of botany, included a description of belladonna, among hundreds of other medicinal plants.




  Belladonna is a member of the Solanaceae or “potato” family, a highly varied group of plants that include ornamentals (petunia, matrimony vine), foods (potato, tomato, eggplant, peppers), and drugs such as mandrake. The belladonna plant contains generous quantities of the alkaloids atropine, scopolamine (hyoscine), and hyoscyamine, which serve as the basis for its medical and poisonous properties. The belladonna plant is indigenous to central and southern Europe and is cultivated in England, Germany, and the United States. All parts of the plant are potentially toxic because of the presence of the alkaloids. Its berries are sweet and colorfully attractive to children, often with fatal consequences.




  Over the years, pharmaceutical preparations of this plant’s leaf and root have been used to treat peptic ulcers and spastic disorders of the intestinal tract, including diarrhea. Isolation of the active alkaloids from their natural sources during the nineteenth century and, in some cases, improvement by chemists led to the availability of more specific drugs. Among the first of the homeopathic remedies in the 1790s, belladonna continues to be recommended for fever reduction and relief of headaches, labor pain, and pain in teething children.




  SEE ALSO Mandrake (c. 200 BCE), Witches’ Flying Ointments (1456), Homeopathic Medicine (1796), Alkaloids (1806), Atropine (1831), Scopolamine (1881).
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  These colorful, enticing berries contain high concentrations of the alkaloids atropine and scopolamine, which when ingested by children can cause severe toxicity and death.














  Antimonials




  1602




  Johann Tholde (1565–1614)




  Antimonials (antimony-containing compounds), now better known for their use in flame-proofing and microelectronics, have been employed as medicines since ancient times, emerging and then departing from the spotlight over the centuries. Writing under the pseudonym Basil Valentine, a purported Benedictine monk, the German alchemist Johann Tholde promoted their medical use. In his work The Triumphal Chariot of Antimony (c. 1602), he describes the properties of the element and its compounds and extols its virtues for syphilis, fevers, and the bubonic plague. Numerous deaths resulted from the use of antimony remedies, and it fell into disfavor—at least for a time.




  Later in the seventeenth century, antimony potassium tartrate appeared and was used for reducing fevers until the late nineteenth century, when safer aspirin-like drugs became available. Its still-popular name, tartar emetic, refers to the extreme emesis (vomiting) it causes. Emetics were formerly recommended for the treatment of swallowed poisons; vomiting is now thought to do more harm than good.




  The early twentieth century witnessed the introduction into medicine of organic compounds containing such metals as arsenic, gold, mercury, and antimony. Tartar emetic and other organic antimonials, when injected, were found effective against a number of parasitic diseases, including leishmaniasis.




  Leishmaniasis is caused by a protozoan parasite transmitted via the bite of a sandfly. The World Health Organization estimates that 12 million people are currently infected, primarily in tropical and subtropical countries, with 1–2 million new cases appearing each year. There are two primary types of leishmaniasis: the common cutaneous form and the severe visceral form (kala-azar), which spreads in the bloodstream and causes swelling of the liver and spleen. If untreated, kala-azar fatality rates approach 100 percent within two years.




  The organic antimonial Pentostam (sodium stibogluconate), introduced in the 1940s, is the most effective drug for all forms of leishmaniasis when injected for 20–28 days. Whereas it previously produced cure rates of 85–90 percent, with the development of protozoan resistance, treatment failure rates now approach 60 percent in some parts of India, where the disease is widespread. Antimonials may be once again descending from the summit.




  SEE ALSO Aspirin (1899), Atoxyl (1905), Salvarsan (1910), Merbaphen (1920).
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  A sandfly feasting on a blood meal provided by a victim. In the process, the sandfly spreads the vector-borne protozoan parasite responsible for leishmaniasis.














  Patent Medicines




  1623




  GOOD ADS TRUMP SOUND SCIENCE. Patent medicines are not patented medicines. Patents provide inventors exclusive rights to market their product for a limited time in exchange for a public disclosure of their invention. The designation patent medicines was based on the “letters patent,” granted by the English Crown during the seventeenth century, which gave the maker exclusive rights to that formula and a royal endorsement in their advertising—a practice codified by the Statute of Monopolies (1623). However, although most of these medicines were trademarked, few were ever patented. To do so, the maker would have been obliged to disclose the secret ingredients, some of which were of dubious effectiveness or potentially harmful.




  Capitalizing on the belief that American Indians were healthy and “at one with nature,” many patent medicines bore American Indian names and contained supposed healing plant parts. Notwithstanding claims to the contrary, nineteenth-century patent medicines often contained addictive alcohol and narcotics.




  The success of patent medicines in the nineteenth century was closely linked to the rise of the advertising industry. Products bearing inventive names were advertised in newspapers and mail-order catalogs and were purported to cure virtually all disorders afflicting humankind, without exception or qualification. Not burdened by legislation requiring makers to demonstrate the effectiveness of their products, advertisements relied upon endorsements by famous public figures and testimonials by supposed long-suffering (and now cured), grateful users. Medicine shows, traveling primarily to the midwestern and rural southern United States, presented entertainment acts and celebrity appearances, interspersed with promotions of “miracle cures.”




  During the early twentieth century, investigative journalists exposed the health hazards and addictive properties of many patent medicines. These articles led to the passage of the Pure Food and Drug Act in 1906. Over the years, while the familiar and lucrative trade names of patent medicines were retained, medical claims were restrained and formulas were modified to remove unsafe or ineffective ingredients.
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