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“Truly the gods have not from the beginning revealed all things to
mortals, but by long seeking, mortals make progress in discovery.”


—Xenophanes of Colophon, c. 500 B.C.


“Wherever the art of medicine is loved, there also is love of humanity.”


—Hippocrates, c. 400 B.C.
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Introduction


The Scope of Medicine





Welcome to The Medical Book, a vast journey into the history of medicine that includes eminently practical topics along with the odd and perplexing. We’ll encounter subjects that range from circumcision to near-death experiences and from witch doctors to robot surgeons. Educational content from The Great Courses provides a wonderful glimpse of the richness of medical history and the amazing progress humankind has made from the Stone Age until today:


In today’s era of modern Western medicine, organ transplants are routine, and daily headlines about the mysteries of DNA and the human genome promise that the secrets of life itself are tantalizingly within our reach.… Yet to reach this point took thousands of years. One step at a time … humanity’s medical knowledge has moved forward from a time when even the slightest cut held the threat of infection and death, when the flow of blood within the body was a mystery, and “cells” were not even a concept, and when the appearance of a simple instrument allowing a physician to listen to the beat of a diseased heart was a profound advance.


Each entry in The Medical Book is short—at most only a few paragraphs. This format allows readers to jump in and ponder a subject without having to sort through a lot of verbiage. When was the first time physicians studied maggot therapy to clean wounds and save lives? Turn to the entry “Maggot Therapy” for a brief introduction. Do acupuncture and truth serum really work? When was the first eye surgery performed? Will humans ever be able to be frozen and resurrected a century later? What’s the difference between yellow fever and sleeping sickness? We’ll tackle these and other thought-provoking topics in the pages that follow. Health care is among the most significant issues of our time, and it will be more so in the future. This book should appeal to students and their parents, health-care practitioners, and even many of the exuberant fans of Grey’s Anatomy, House M.D., and the countless medical shows—past, present, and future—that capture our hearts and minds.


When colleagues ask me what I feel are the greatest milestones in medicine, I usually offer three events. The first involves the use of ligatures to stem the flow of blood during surgeries, for example, as performed by the French surgeon Ambroise Paré (1510–1590). He promoted the ligature (e.g., tying off with twine) of blood vessels to prevent hemorrhage during amputations, instead of the traditional method of burning the stump with a hot iron to stop bleeding. The second key milestone includes methods for decreasing pain through general anesthetics such as ether, attributed to several American physicians. The third breakthrough concerns antiseptic surgery, which was promoted by British surgeon Joseph Lister (1827–1912), whose use of carbolic acid (now called phenol) as a means of sterilizing wounds and surgical instruments dramatically reduced postoperative infections.


If pressed, I would add two additional key developments in the history of medicine. The use of X-rays was the first of several groundbreaking modern approaches for visualizing the interior of living humans. Also very important was the gradually increasing openness of physicians and authorities to the dissection of bodies in order to learn about human anatomy. In fact, several milestones in this book offer portrayals of the human body by such greats as Leonardo da Vinci (1452–1519), Bartolomeo Eustachi (1500–1574), Andreas Vesalius (1514–1564), Pietro da Cortona (1596–1669), William Cheselden (1688–1752), Bernhard Siegfried Albinus (1697–1770), William Hunter (1718–1783), and Henry Gray (1827–1861). In order to become seasoned dissectors and anatomists, surgeons of the past often were able to suppress normal emotional responses for their human brethren. For example, English physician William Harvey (1578–1657), famous for his elucidation of blood circulation, participated in dissections of both his sister and his father. In the early 1800s, the appetite for corpses was so great in England that anatomists frequently collaborated with grave robbers to secure needed specimens. As I mention later in this book, art historians Martin Kemp and Marina Wallace write, “The portrayal of the human body, however ostensibly neutral or technical the illustration, always involves a series of choices, and invariably brings into play strong sensations. Historical images of the dissected body range from the most flamboyant of the multicolored waxes, in which dissected figures assume the roles of expressive actors and actresses in their own timeless drama, to the remorselessly sober woodcuts in Henry Gray’s famous Anatomy. All the images exhibit what an art historian would call ‘style.’”


Historian Andrew Cunningham writes, “The problem underlying all illustrations of anatomical dissection is that they are all … idealizations. Indeed this is why engravings [and photographs] are attempts at solving the same problem: that of bringing into view … the things that the anatomist wishes to make visible. For anatomizing is not only a very messy business … but distinguishing all the structures that are visible to the eye of the trained anatomist is very difficult for those who are not yet anatomists.”


On a personal note, I should mention that I’ve suffered from a strange case of anatophilia—that is, an extreme love of anatomy—since childhood. While I was growing up in New Jersey, my bedroom featured plastic anatomical models of the heart, brain, head, eye, and ear. My walls were covered with posters of organ systems rendered in exquisite precision. In college, I wore only anatomy T-shirts featuring circulatory systems, dissected frogs, and the like. It is this passion for understanding biology and the human body that led me to write this book.


Finally, we should note that before germ theory and the rise of modern science, a significant portion of medicine was based on superstition and the placebo effect. On this topic, medical experts Arthur and Elaine Shapiro write, “For example, the first three editions of the London Pharmacopoeia published in the seventeenth century included such useless drugs as usnea (moss from the skull of victims of violent death) and Vigo’s plaster ([including] viper’s flesh, live frogs, and worms).” Even the beloved doctor Ira Johnson in Robert Heinlein’s novel To Sail Beyond the Sunset admits the limitations of medicine and the ubiquity of the placebo effect in rural America around 1900: “I don’t do them much good. Iodine, calomel, and Aspirin—that’s about all we have today that isn’t a sugar pill. The only times I’m certain of results are when I deliver a baby or set a bone or cut off a leg.” Even today, according to the Institute of Medicine, less than half the surgeries, drugs, and tests that doctors recommend have been proved effective.


Purpose and Chronology





My goal in writing The Medical Book is to provide a wide audience with a brief guide to important medical milestones, ideas, and thinkers, with entries short enough to digest in a few minutes. Many entries are ones that interest me personally. Alas, not all of the great medical milestones are included in this book, in order to prevent the book from growing too large. Thus, in celebrating the wonders of medicine in this short volume, I have been forced to omit many important medical marvels. Nevertheless, I believe that I have included a majority of those with historical significance and that have had a strong influence on medicine, society, or human thought. In 1921, British neurosurgeon Charles Ballance delivered a talk titled “A Glimpse into the History of Surgery of the Brain,” in which he said that the history of brain surgery was so vast that he would not make an effort to touch upon all of it, but would merely, “like an alpine traveler, salute a few of the peaks and pass on.” We will do the same for these medical milestones. Sometimes, snippets of information are repeated so that each entry can be read on its own. Occasional text in a bold font points the reader to related entries. For example, sleeping sickness may appear in bold because it has the index item Sleeping sickness, cause. Additionally, a small SEE ALSO section near the bottom of each entry helps weave entries together in a web of interconnectedness and may help the reader traverse the book in a playful quest for discovery.


The Medical Book reflects my own intellectual shortcomings, and while I try to study as many areas of medical history as I can, it is difficult to become fluent in all aspects; this book clearly reflects my own personal interests, strengths, and weaknesses. I am responsible for the choice of pivotal entries included in this book and, of course, for any errors and infelicities. This is not a comprehensive or scholarly dissertation, but rather is intended as recreational reading for students of science and interested laypersons. I welcome feedback and suggestions for improvement from readers, as I consider this an ongoing project and a labor of love.


This book is organized chronologically, according to the year associated with an entry. Many of the older dates in this book, including the B.C. dates, are only approximate. Rather than place the term circa in front of all of these older dates, which designates an approximate date, I inform the reader here that the ancient dates are only rough estimates.


For most entries, I used dates that are associated with a discovery or breakthrough. Of course, dating of entries can be a question of judgment when more than one individual made a contribution. Often, I have used the earliest date associated with a discovery or event, but sometimes, after having surveyed colleagues and other scientists, I decided to use the date when a concept gained particular prominence.


The famous Canadian physician William Osler once wrote, “In science, the credit goes to the man who convinces the world, not to the man to whom the idea first occurs.” When we examine discoveries in medicine, in hindsight we often find that if one scientist did not make a particular discovery, some other individual would have done so within a few months or years. Most scientists, as Newton said, stood on the shoulders of giants to see just a bit farther along the horizon. Often, more than one individual creates essentially the same device or unravels the same medical mystery at about the same time, but for various reasons—including sheer luck—history remembers only the more famous discoverer and completely forgets the others. Perhaps the time was ripe for such discoveries, given humanity’s accumulated knowledge at the time the discoveries were made. We may be reluctant to believe that great discoveries are part of a “discovery kaleidoscope” mirrored in numerous individuals at once. However, the history of science is replete with examples. Alexander Graham Bell and Elisha Gray, working independently, filed their own patents on telephone technologies on the same day. As sociologist of science Robert Merton remarked, “The genius is not a unique source of insight; he is merely an efficient source of insight.


Merton also suggested that “all scientific discoveries are in principle ‘multiples’”—that is, the same discovery is often made by more than one person. Sometimes a discovery is named after the person who develops the discovery rather than the original discoverer. The great anatomist William Hunter frequently quarreled with his brother about who was first in making a discovery, but even Hunter admitted, “If a man has not such a degree of enthusiasm and love of the art, as will make him impatient of unreasonable opposition, and of encroachment upon his discoveries and his reputation, he will hardly become considerable in anatomy, or in any other branch of natural knowledge.” When Mark Twain was asked to explain why so many inventions were invented independently, he said, “When it’s steamboat time, you steam.”


Readers may notice that a significant number of discoveries in basic physics also led to a range of medical tools and helped to reduce human suffering and save lives. Science writer John G. Simmons notes,


Medicine owes most of its tools for imaging the human body to twentieth-century physics. Within weeks of their discovery in 1895, the mysterious X-rays of Wilhelm Conrad Röntgen were used in diagnoses. Decades later, laser technology was a practical result of quantum mechanics. Ultrasonography emerged from problem solving in submarine detection, and CT scans capitalized on computer technology. Medicine’s most significant recent technology, used for visualizing the interior of the human body in three-dimensional detail, is magnetic resonance imaging (MRI).


Finally, I should note that war and violence often accelerated the pace of medical understanding. For example, when Galen of Pergamon (129–199) was a physician to the gladiators, he peered into horrific wounds to learn more about human anatomy. French surgeon Dominique Larrey (1766–1842) observed at the Battle of Eylauin Prussia that the pain of amputations was very much reduced when limbs were extremely cold, and he used snow and ice to dull the pain. Finally, today’s International Red Cross and Red Crescent Movement owes its existence to the Swiss social activist Henri Dunant (1828–1910), who was appalled by the horrors he had witnessed at the 1859 Battle of Solferino in Italy. You can read about these and related topics throughout this book.


In some entries, science reporters and authors are quoted, but purely for brevity I don’t list the source of the quote or the author’s credentials in the entry. I apologize in advance for this occasional compact approach; references in the back of the book should help to make the author’s identity clearer. Because this book has entries ordered chronologically, be sure to use the index when hunting for a favorite concept, which may be discussed in entries that you might not have expected.


In closing, let us note that the discoveries in this book are among humanity’s greatest achievements. For me, medicine cultivates a perpetual state of wonder about the limits of biology and the workings of the tissues and cells—and provides hope that most of the horrific health ravages of humankind will one day be a thing of the past.


A Note on the Use of “Witch Doctor”





The first entry of this book is titled “Witch Doctor,” a phrase that started to become popular when applied to African healers after its use by British author Robert Montgomery Martin, in his History of Southern Africa Comprising the Cape of Good Hope, Mauritius, Seychelles, &c., published in 1836. Although the term can sometimes be considered pejorative today, I intend no disrespect and use the phrase to provide a sense of its history, and because numerous colleagues have asked about the etymology of this interesting phrase. While many authors use the term shaman in place of witch doctor, shaman can suggest a greater emphasis on knowledge of spirits, magic, divination, and myth rather than a focus on medical issues.


Disclaimer and Acknowledgments





The information provided in this book should not be used during any medical emergency or for the diagnosis or treatment of any medical condition. A licensed physician should be consulted for diagnosis and treatment of any and all medical conditions.


I thank Dennis Gordon, Teja Krašek, Jennifer O’Brennan, Melissa K. Carroll, Bryan Plaunt, Sue Ross, Rachel D’Annucci Henriquez, and Pete Barnes for their comments and suggestions. I would also like to especially acknowledge Melanie Madden, my editor for this book. While researching the milestones and pivotal moments in this book, I studied a wide array of wonderful reference works and websites, many of which are listed in the reference section at the end of this book.














Witch Doctor
10,000 B.C.





“There are glaring hazards in venturing generalizations about the beliefs of myriad societies—from the Nuer [African tribes] to the Navajo,” writes historian Roy Porter. “However … unlike modern Western medicine, traditional healing is disposed to see much sickness … as essentially personal.” In old tribal settings, sickness was often viewed as targeted and caused by a supernatural agency.


Since ancient times, “medicine men” (also sometimes loosely referred to as witch doctors, shamans, or sangomas) have addressed the health needs of their people by performing ceremonies and minor surgical procedures and by providing charms and plant-based medicines.


Shamanic practices, involving healers who appear to be in contact with a spirit world, probably originated in Paleolithic (Old Stone Age) times. For example, evidence for Mesolithic (Middle Stone Age) shamanism was found in Israel in the form of an old woman from a burial dating to around 10,000 B.C. The importance of this woman, along with her possible close association with nature and animals, is suggested by the special arrangement of stones by her body, along with 50 complete tortoise shells, a human foot, and remains of birds, boars, leopards, cows, and eagles. Today, the vast majority of the traditional Nguni societies of southern Africa make use of sangomas who employ herbal medicine, divination, and counseling.


Several types of shamans may exist for a single people. For example, according to psychologist Stanley Krippner, who writes on the Cuna Indians of Panama, the “abisua shaman heals by singing, the inaduledi specializes in herbal cures, and the nele focuses on diagnosis.”


Science journalist Robert Adler writes, “In many groups throughout the world, shamans or sorcerers are thought to possess the twin abilities to hurt or heal, kill or cure. Where they exist, shamans often possess detailed knowledge of the local psychedelic plants. They use [the plants] in healing rituals and to commune with the supernatural.… It is in the powerful figures of shamans and sorcerers that we find the predecessors of our white-coated physicians … whom we, like our ancestors, imbue with great powers.”


SEE ALSO Trepanation (6500 B.C.), Dioscorides’s De Materia Medica (70), and Placebo Effect (1955).
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Two witch doctors from Lassa, Nigeria (courtesy of the U.S. Centers for Disease Control and Prevention).














Trepanation
6500 B.C.


Albucasis (936–1013)





Neuroscientist and medical historian Stanley Finger writes, “The assertion that the brain may have been given a special role in higher functions prior to the advent of the great civilizations is based on the fact that skulls with holes deliberately cut or bored in them have been found in a number of Neolithic [New Stone Age] sites.” Indeed, the act of creating a hole in the human skull through cutting, drilling, and/or scraping, called trepanation, was once quite common. In prehistoric times, the removed bone may have been worn as a charm to ward off evil spirits. Motivations for the procedure are unclear—perhaps ancient peoples attempted to relieve severe headaches and epilepsy or to let “evil spirits” escape from the head. Also unclear is whether recipients were anesthetized, for example, with coca leaves and alcohol. Interestingly, at one French burial site, dated to 6500 B.C., about a third of the 120 prehistoric skulls had trepanation holes. Many examples of trepanned skulls show healing of the surrounding bone, which suggests that individuals often survived this gruesome procedure. During the Middle Ages and beyond, people underwent trepanation in an attempt to relieve seizures and ameliorate head wounds such as skull fractures.


Trepanation has been practiced throughout the world, including Africa, pre-Columbian Mesoamerica, and in many parts of Europe. More than 10,000 trepanned skulls have been unearthed in Peru alone. The holes in European skulls range in size from a few centimeters in diameter to almost half of the skull.


Albucasis, one of Islam’s greatest medieval surgeons, used a drill in such procedures. He wrote, “You cut through the bone in the confident knowledge that nothing inward can happen to the membrane even though the operator be the most ignorant and cowardly of men; yes, even if he be sleepy.” However, if the dura (outer membrane of the brain) turned black, “you may know that he is doomed.”


A number of quirky individuals in recent years have performed self-trepanation, believing that the procedure facilitates a path to enlightenment.


SEE ALSO Witch Doctor (10,000 B.C.), Treatment of Epilepsy (1857), and Modern Brain Surgery (1879).
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Trepanated skull (c. 3500 B.C.) of a girl who survived the operation, as evidenced by smooth growth of bone around the hole (Muséum d’Histoire Naturelle de Lausanne).














Urinalysis
4000 B.C.





The comedian Rodney Dangerfield once said, “I drink too much. The last time I gave a urine sample it had an olive in it.” In fact, urinalysis, or the study of urine for medical diagnosis, has had both a zany and serious history.


Starting around 4000 B.C., Sumerian physicians recorded on clay tablets their analyses of urine. Sanskrit medical texts, roughly from 100 B.C., describe at least 20 different types of urine. In ancient India, physicians were aware that people affected by what we now refer to as diabetes produced urine that tasted sweet and to which ants were attracted.


Before modern medicine, visual inspection of the urine was referred to as uroscopy. Physicians of the Middle Ages elevated uroscopy to a near-magical art, with some physicians dressing in long robes, holding up and twirling the matula (a glass vessel shaped somewhat like a bladder) in front of the patient’s eyes before making a prognosis. Some physicians began to diagnose without ever seeing the patient. During the Renaissance, uroscopy was even used to tell fortunes and predict the future.


Today, we know that white blood cells detected in a urine sample can be indicative of a urinary tract infection if present in large numbers. Hematuria, or the presence of red blood cells in the urine, may suggest the presence of a kidney stone, kidney trauma, or a tumor in the urinary tract (which includes the kidneys, ureters, urinary bladder, prostate, and urethra). Diabetes mellitus is the major cause of glucose (sugar) in the urine. Other urine tests can be used to help diagnose liver or thyroid disease.


Physiologist J. A. Armstrong writes, “From a liquid window through which physicians felt they could view the body’s inner workings, urine led to the beginnings of laboratory medicine. As the role of physicians became elevated, the importance of urinary diagnosis became exaggerated [and by the seventeenth century] the uses of uroscopy had spiraled far beyond the edge of reason.”


SEE ALSO Inborn Errors of Metabolism (1902) and “The Rabbit Died” (1928).
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Physician peering into a flask of urine (1653), by Dutch painter Gerrit Dou (1613–1675). Oil on oak panel.














Sutures
3000 B.C.


Galen of Pergamon (129–199), al-Zahrawi (936–1013), Joseph Lister (1827–1912)





“In an era of escalating surgical technology,” writes surgeon John Kirkup, “it is tempting to downgrade the minor craft of wound closure when compared to more sophisticated operating skills. Indeed, before antiseptic and aseptic procedures were established, closure was a source of many disasters. Even today, successful operations depend on prompt reliable healing of skin, bowel, bone, tendon and other tissues, and neither healing nor a cosmetically acceptable scar can be guaranteed.”


Today, a surgical suture usually refers to a needle with an attached length of thread that is used to stitch together the edges of a wound or surgical cut. However, through history, the suture has taken many forms. Needles have been made of bone or metal. Sutures were made of materials such as silk or catgut (sheep intestines). Sometimes, large ants were used to pinch wounds together. After the ant’s pincers had bitten into the flesh and closed an opening, the body of the ant was removed, leaving just the head and closed pincers behind. The ancient Egyptians used linen and animal sinew to close wounds, and the earliest reports of such suturing date back to 3000 B.C. Galen, the second-century Greco-Roman physician, used sutures made from animal materials, as did the Arab surgeon al-Zahrawi. British surgeon Joseph Lister investigated ways to sterilize catgut, a suture material the body gradually absorbed. In the 1930s, a major manufacturer of catgut sutures used 26,000 sheep intestines in a single day. Today, many sutures are made from absorbable or nonabsorbable synthetic polymer fibers, and eyeless needles may be premounted to the suture in order to lessen trauma to body tissues during the threading process. Adhesive liquids are also used to assist in wound closure.


Depending on use, sutures vary in width, with some smaller than the diameter of a human hair. In the nineteenth century, surgeons often preferred to cauterize (burn) wounds, an often gruesome process, rather than risk the patients dying from infected sutures.


SEE ALSO Edwin Smith Surgical Papyrus (1600 B.C.), Paré’s “Rational Surgery” (1545), Tissue Grafting (1597), Antiseptics (1865), Vascular Suturing (1902), Halstedian Surgery (1904), Nanomedicine (1959), Laser (1960), and Laparoscopic Surgery (1981).
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Surgeon’s gloved hand holding a needle holder with an atraumatic curved cutting needle attached to a 4-0 monofilament nonabsorbable synthetic suture.














Glass Eye
2800 B.C.





“He had but one eye, and the popular prejudice runs in favor of two,” wrote Charles Dickens of a nasty schoolmaster in Nicholas Nickelby. Indeed, the loss of an eye, whether due to disease, birth defect, or accident, is a deeply emotional experience for cosmetic, social, and functional reasons. Artificial eyes do not replace an individual’s sight, but they can fill the eye socket and even be attached to muscles to provide natural eye movements. Today, more than 10,000 people each year lose an eye. Although often referred to as glass eyes, most artificial eyes are now made of plastic.


Interestingly, the oldest known artificial eye is nearly 5,000 years old, discovered in a six-foot-tall female skeleton in the remains of the Burnt City, an ancient city in southeastern Iran. The eye is hemispherical and seems to consist of a natural tar mixed with animal fat. Its surface is covered with a thin layer of gold, engraved with a circular iris and gold lines patterned like sun rays. The artificial eye was not intended to mimic a real eye, but had this tall woman been a prophetess, it might have glittered and given her the semblance of special powers. Holes on both sides of the eye probably held the eyeball in place, and microscopic studies of the eye socket indicated that the eyeball was worn during the woman’s lifetime.


In 1579, the Venetians invented the first artificial eyes, made of thin shells of glass, to be worn behind the eyelids. In 1884, a glass sphere was sometimes implanted in the natural eyeball socket to restore lost volume and to allow the prosthesis to move. German craftsmen once toured the United States, custom-making eyes as needed, and ocularists began to keep hundreds of premade eyes in their stocks. In 1943, when Germany’s superior kryolite glass could not be exported during World War II, U.S. Army technicians began fitting wounded soldiers with plastic eyes. Researchers are currently developing various implants affixed to the retina in order to provide eyesight through the use of advanced microelectronics that communicate with the optic nerve or the visual cortex of the brain.


SEE ALSO Greville Chester Great Toe (1000 B.C.), Eye Surgery (600 B.C.), and Cranial Nerves Classified (1664).
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Orbital prosthesis made of glass and silicon used in a patient after enucleation (surgical removal) of the right eye due to carcinoma (a malignant tumor).














Circumcision
2400 B.C.


Felix Bryk (1882–1957), David L. Gollaher (b. 1949)





“Circumcision is the oldest enigma in the history of surgery,” writes medical historian David Gollaher. “It is far easier to imagine the impulse behind Neolithic cave painting than to guess what inspired the ancients to cut their genitals or the genitals of their young. Yet millennia ago, long before medicine and religion branched into separate streams of wisdom … cutting the foreskin of the penis was invented as a symbolic wound; thus, circumcision became a ritual of extraordinary power.”


The practice of male circumcision involves removal of a portion of the foreskin of the penis. Various theories have been suggested for its origination, such as its being used to aid in hygiene, to increase or decrease pleasure, or to differentiate groups of people. The earliest known depiction of circumcision is found on an Egyptian bas-relief (carved scene) from around 2400 B.C. The inscription reads, “Hold him and do not allow him to faint.” According to the Book of Jeremiah in the Hebrew Bible, written in the sixth century B.C., Israelites and some of the nearby peoples practiced circumcision. In the Book of Genesis, God tells Abraham to undergo circumcision as a “sign of the covenant between me and you.” Although not mentioned in the Koran, male circumcision is widely practiced in Islam. In 1442, the Catholic Church condemned circumcision as a mortal sin. Today, approximately 30 percent of the males in the world are circumcised. Although evidence suggests that male circumcision significantly reduces the risk of a man’s acquisition of HIV (human immunodeficiency virus) during penile-vaginal intercourse, most major medical societies decline to recommend routine infant circumcision.


Swedish anthropologist Felix Bryk wrote in his Circumcision in Man and Woman (1934), “He who enters into the study of circumcision must cut a cross-section through all the spheres of culture; for here the very roots of the history of mankind are touched, since in this ancient custom … the origins of the formation of government, magic, religion, surgery, hygiene, and last but not least, sexual culture, intersect.”


SEE ALSO Condom (1564), Discovery of Sperm (1678), and Reverse Transcriptase and AIDS (1970).
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Circumcision being performed on a small boy in Turkestan, central Asia (c. 1870). (Illustration from Turkestanskīĭ al’bom, chast’ ėtnograficheskaia.)














Ayurvedic Medicine
2000 B.C.





Ayurveda is a traditional system of medicine from the Indian subcontinent. Some of its earliest components may have originated as early as 3,000 years ago, during the Vedic Period of India. Though Ayurveda developed over time, the compendiums Charaka Samhita and Sushruta Samhita, and a later compendium of the physician Bhela, contain much of the early information related to diagnosis, therapy, and health recommendations. The Sanskrit word Ayurveda is roughly translated as “the science of life,” and the system makes use of herbs (including spices), oils, massage, yoga, and meditation.


According to Ayurvedic medicine, three life forces called doshas control the health of the body, and an imbalance may lead to disease. The vata dosha is said to control cell division, the heart, and the mind; the pitta dosha controls hormones and digestion; and the kapha dosha concerns immunity and growth. Patients are classified by body types, which affect treatment plans that may include doing breathing exercises, rubbing the skin with herbal oil, and “cleansing” the body through bowel movements and even vomiting.


Today, numerous colleges in India offer degrees in traditional Ayurvedic medicine, and a large portion of the population uses this medicine alone or in combination with modern medicine. Certain Ayurvedic exercises, such as yoga and meditation, are helpful in reducing stress. Although some evidence exists for the beneficial use of certain herbs as antifungal agents, for wound healing, and for other purposes, the presence of toxic metals (e.g., lead, mercury, and arsenic) and toxic herbs in some Ayurvedic treatments has sometimes been a safety concern. More research is needed to determine the efficacy of many Ayurvedic practices.


Historian Lois N. Magner writes on Ayurvedic treatments, “Diseases caused by improper diet called for remedies that accomplished internal cleansing, but physicians often began treatment with a seven-day fast. Some patients recovered during this period and needed no other remedies; some died and also needed no further remedies.”


SEE ALSO Acupuncture Compendium (1601) and Alternative Medicine (1796).
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Ayurveda herbal and oil treatment equipment. Shirodhara is an Ayurvedic treatment involving liquids, such as sesame oil with oil of lavender, that are slowly poured over the patient’s forehead.














Edwin Smith Surgical Papyrus
1600 B.C.


Imhotep (2650 B.C.–2600 B.C.), Edwin Smith (1822–1906), Georg Moritz Ebers (1837–1898)





The Edwin Smith Surgical Papyrus is the world’s oldest surgical document and part of an ancient Egyptian textbook. Written around 1600 B.C. in the Egyptian hieratic script, the papyrus incorporated content from more than 1,000 years earlier. The text discusses methods for closing wounds with sutures and the use of honey to prevent infections. The text also contains the first known descriptions of the cranial sutures (fibrous bands of tissue that connect the bones of the skull), the surface of the brain, and cerebrospinal fluid.


Imhotep, perhaps the first physician in history known by name, is often credited with the authorship of the content of the papyrus, but the papyrus was likely written and edited by more than one individual. Edwin Smith, an American collector of antiquities, purchased the manuscript from a dealer in 1862 while in Egypt. However, the papyrus was not fully translated until 1930. The Edwin Smith Surgical Papyrus stands in contrast with the more magic-laden Ebers Papyrus (c. 1550 B.C.)—another famous Egyptian document, purchased by German Egyptologist Georg Ebers in 1873—which is filled with superstitious elements, including incantations for repelling disease-causing demons.


As one example treatment from the Edwin Smith Surgical Papyrus, consider Case 25: “If you examine a man having a dislocation in his mandible [jawbone], should you find his mouth open, and his mouth cannot close, you should put your thumbs upon the ends of the two rami [vertical portions] of the mandible in the inside of his mouth and your fingers under his chin, and you should cause them to fall back so that they rest in their places.” A similar treatment is still in use today for treating a dislocated jaw.


Of the 48 cases described in the Edwin Smith Surgical Papyrus, 27 concern head trauma (e.g., deep scalp wounds and fractures) and six deal with spine trauma. The papyrus often repeats the phrase “An ailment not to be treated,” which indicated that the prognosis was hopeless for the afflicted individual.


SEE ALSO Sutures (3000 B.C.), Huangdi Neijing (300 B.C.), Dioscorides’s De Materia Medica (70), Paré’s “Rational Surgery” (1545), and Cerebrospinal Fluid (1764).
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A fragment of the Edwin Smith Surgical Papyrus, written in hieratic script, a form of ancient Egyptian cursive writing. This particular section discusses facial trauma.














Bloodletting
1500 B.C.


Galen of Pergamon (129–199), George Washington (1732–1799), William Osler (1849–1919)





The practice of bloodletting—removal of blood from a patient to cure or prevent illness—has largely been ineffective or harmful. However, it has been one of the most common medical practices performed by physicians for more than 2,000 years. For example, an illustration from an ancient Egyptian tomb (c. 1500 B.C.) shows leeches being applied for bloodletting. Moreover, bloodletting has had extremely wide geographic distribution and has been practiced by the ancient Mesopotamians, Egyptians, Greeks, Mayans and Aztecs, and inhabitants of the Indian subcontinent (e.g., in ancient Ayurvedic medicine). Ancient Islamic medical authors recommended the practice, and the Talmud of the Jews suggested specific days of the week and month for bloodletting.


Bloodletting became increasingly popular after the time of Greek physician Galen, who subscribed to Hippocrates’s ideas that illnesses resulted from an imbalance of four humors (liquids): blood, black bile, yellow bile, and phlegm. Galen made complex recommendations regarding the amount of blood to be removed based on patient age, the weather, symptoms, and so forth. The barber surgeons of Europe in the Middle Ages and Renaissance practiced bloodletting with great enthusiasm, and physicians continued to bleed patients for every ailment imaginable. A massive amount of blood was drained from President George Washington for his throat infection, accelerating his death. Bloodletting persisted into the twentieth century and was even recommended by Canadian physician William Osler in the 1923 edition of his textbook on the practice of medicine.


Bloodletting was accomplished through the use of lancets (fine knives), scarificators (spring-loaded devices with multiple blades), and leeches. Perhaps bloodletting remained popular due to a placebo effect during the centuries in which patients could receive few viable treatments. Today, bloodletting (therapeutic phlebotomy) has few clinical uses except, for example, in patients with hemochromatosis, in order to reduce the high levels of iron in the blood, or polycythemia, a disease characterized by an overabundance of red blood cells. In 2010, the California Department of Consumer Affairs forbade the common practice of Chinese bloodletting by licensed acupuncturists.


SEE ALSO Hippocratic Oath (400 B.C.), Galenic Writings (190), Barber Pole (1210), Leech Therapy (1825), and Placebo Effect (1955).
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Medieval manuscript depicting bloodletting with a sharpened instrument. European barber-surgeons in the Middle Ages and Renaissance practiced bloodletting with great enthusiasm, bleeding patients for every aliment imaginable.














Greville Chester Great Toe
1000 B.C.


Ambroise Paré (1510–1590), Greville John Chester (1830–1892)





Journalist Haley Poland writes, “Whether they are helping a blind person see, a deaf person hear, or a double amputee walk, prostheses have come a long way since Captain Hook. What were once wooden limbs and glass eyes are now engineered electromechanical devices interfacing with human body systems and communicating, almost intelligently, with the human nerves and brain.”


A prosthesis is a device that replaces or augments a missing or damaged part of the body. For example, the Greville Chester Great Toe, named after the Egyptologist and collector of antiquities who acquired the Egyptian artifact for the British Museum in 1881, is an artificial big toe made from linen, glue, and plaster dating from 1295 B.C. to 664 B.C. The Great Toe shows signs of wear, suggesting it was not something attached only after death during mummification. Another fake toe exhibiting signs of wear, the Cairo Toe, was discovered on an Egyptian mummy dated to 1069 B. C.–664 B.C. Jointed in three places, it was probably more functional than the Great Toe.


Medieval armor makers created artificial limbs out of iron for soldiers who had lost limbs. In the 1500s, the French surgeon Ambroise Paré developed an artificial leg with a movable knee joint and a spring-operated flexible foot. He also invented mechanical hands with springs.


In modern times, new plastics and materials, such as carbon fiber, have allowed prosthetics to be strong and light. Myoelectric limbs, controlled by converting muscle movements to electric signals, are also used today. Targeted muscle reinnervation is a method in which nerves that previously controlled muscles of an amputated limb are surgically rerouted so that they now control the function of a working muscle. Using this approach, when a person thinks about moving a particular finger, a small area of muscle on the chest, for example, may contract. Sensors placed atop the muscle can then control a robotic prosthesis. Neurocognitive prostheses that directly sense brain or nerve impulses for prosthetic control are being researched.


SEE ALSO Glass Eye (2800 B.C.) and Paré’s “Rational Surgery” (1545).
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Flexible leather-and-wood prosthetic big toe still attached to the foot of a 2,400-year-old female Egyptian mummy whose real toe was amputated. Toe and foot are displayed at the Cairo Museum.














Eye Surgery
600 B.C.


Ali ibn Isa (940–1010), Ibn al-Haytham (965–1039), Ibn al-Nafis (1213–1288), Julius Hirschberg (1843–1925)





“One of the most delicate parts of the body on which a surgeon can operate is the eye,” write historian Peter James and archeologist Nick Thorpe. “Yet ophthalmic surgery was one of the most advanced areas of medicine in the ancient world.” A common cause of near or total blindness is a cataract, a clouding that develops in the crystalline lens of the eye. Cataract surgery was known to the Indian physician Sushruta (very approximately 600 B.C.), who described an operation in Sushruta Samhita (“Treatise of Sushruta”) in which a physician used a curved needle to actually push the lens into the eye and away from the line of vision. Although the eye can no longer properly focus, this surgery could be life-changing for those in which the very cloudy lens blocks nearly all light. After the procedure, the physician soaked the eye with warm butter and bandaged it. This basic approach to cataract surgery may have been used centuries earlier in Babylonia. Today, the procedure often involves removal of the lens and replacement with an artificial lens.


Ophthalmology—the branch of medicine concerning eye anatomy and function—was a very active area of interest in medieval Islamic medicine, with numerous experts, including Ammar ibn Ali of Mosul (c. 1000 A.D.), who used a syringe and suction for extraction of cataracts (see his Choices in the Treatment of Eye Diseases); Ibn al-Haytham (Alhazen), whose Book of Optics (1021) discussed eye anatomy and optics; Ibn al-Nafis, who wrote a large textbook on ophthalmology titled The Polished Book on Experimental Ophthalmology; and Ali ibn Isa, author of the famous ophthalmology textbook Notebook of the Oculists. During the period of medieval Islam, ophthalmologists were often required to have licenses in order to practice.


German ophthalmologist Julius Hirschberg writes, “From 800–1300 C.E., the World of Islam produced not less than 60 renowned eye specialists or oculists, authors of textbooks and producers of monographs in ophthalmology. Meanwhile, in Europe prior to the twelfth century, an oculist was unheard of.”


SEE ALSO Sutures (3000 B.C.), Glass Eye (2800 B.C.), Ayurvedic Medicine (2000 B.C.), Ophthalmoscope (1850), Corneal Transplant (1905), and Laser (1960).
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An illustration from Anatomy of the Eye, an Arabic manuscript (c. 1200 A.D.), by al-Mutadibih.














Sewage Systems
600 B.C.





Given the very large variety of diseases that can be caused by sewage or sewage-contaminated water, the development of effective sewage systems deserves an entry in this book. As an example, the following sewage-related diseases are possible dangers in the United States today, and many can cause severe diarrhea: campylobacteriosis (the most common diarrheal illness in the United States, caused by the bacterium Campylobacter, which can spread to the bloodstream and cause a life-threatening infection in people with weakened immune systems), cryptosporidiosis (caused by the microscopic parasite Cryptosporidium parvum), diarrheagenic E. coli (different varieties of the Escherichia coli bacteria), encephalitis (a viral disease transmitted by mosquitoes that often lay eggs in water contaminated by sewage), viral gastroenteritis (caused by many viruses, including rotavirus), giardiasis (caused by the one-celled microscopic parasite Giardia intestinalis), hepatitis A (a liver disease caused by a virus), leptospirosis (caused by bacteria), and methaemoglobinaemia (also known as blue-baby syndrome, triggered when infants drink well-water high in nitrates from septic systems).


Other sewage-related diseases include poliomyelitis (caused by a virus) and the following diseases caused by bacteria: salmonellosis, shigellosis, paratyphoid fever, typhoid fever, yersiniosis, and cholera.


This entry is dated to around 600 B.C., which is traditionally thought to be the date of the initial construction of the Cloaca Maxima, one of the world’s most famous early and large sewage systems, constructed in ancient Rome in order to drain local marshes and channel wastes to the River Tiber. However, older sewage disposal systems were built in ancient India, prehistoric Middle East, Crete, and Scotland. Today, sewage treatment often involves various filters and the biological degradation of wastes by microorganisms in a managed habitat, followed by disinfection to reduce the number of microorganisms before the water is discharged into the environment. Disinfectants may include chlorine, ultraviolet light, and ozone. Chemicals are sometimes used to reduce the levels of nitrogen and phosphorus. Prior to sewage systems, city dwellers often threw waste into the streets.


SEE ALSO Zoo Within Us (1683), The Sanitary Condition of the Labouring Population of Great Britain (1842), Broad Street Pump Handle (1854), and Chlorination of Water (1910).
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The latrines of Housesteads Roman Fort along Hadrian’s Wall in the ancient Roman province of Britannia. The flow of water from adjacent tanks flushed away waste matter.














Hippocratic Oath
400 B.C.


Hippocrates of Cos (460 B.C.–377 B.C.), Sun Simiao (581–682)





Hippocrates of Cos, sometimes referred to as the father of Western medicine, was a Greek physician famous for his dismissal of ancient beliefs involving the supernatural origin of disease. The code of medical ethics bearing his name is still of relevance even today.


We know very little of Hippocrates himself. His body of writings, the Hippocratic Corpus, was actually written by several authors mostly between 420 B.C. and 370 B.C., providing advice on epilepsy, head wounds, and gynecology, among other topics. The Hippocratic School suggested that illness was the result of an imbalance of four humors (liquids): blood, black bile, yellow bile, and phlegm. Doctors relied on therapy and dietary recommendations in an attempt to restore the balance. As one example, citrus fruit was considered to be useful when phlegm was in abundance. Recording of patient medical histories was also considered to be important during treatment.


The Hippocratic Oath, written by Hippocrates and/or other ancient Greeks, was taken by physicians who swore to practice medicine ethically. Modernized versions have been used through the centuries. In the original oath, the physician swears to a number of gods to revere his medical teachers, respect patient privacy, and keep patients from harm—and to never give a lethal drug, cause an abortion using a pessary (vaginal suppository), perform certain kinds of surgery, or have sex with patients.


“Within a few centuries of his death,” writes science journalist Robert Adler, “his writings and teachings became indiscriminately mixed with those of his followers and other Greek physicians.… The thread that bound the Hippocratic Corpus together was the conviction that health and disease are strictly natural phenomena—no gods need apply. As civilizations rose and fell over the next fifteen hundred years, the kernel of medical knowledge passed from the Greeks to the Romans, from the Romans to the Muslims, and from the Muslims to medieval Europe.”


Ancient Chinese physician Sun Simiao is known for the text “On the Absolute Sincerity of Great Physicians,” often referred to as the Chinese equivalent of the Hippocratic Oath.


SEE ALSO Abortion (70), Galenic Writings (190), Paracelsus Burns Medical Books (1527), and Aspirin (1899).
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Portion of the Paneth codex, completed in Bologna in 1326 A.D. Shown here is a demon blowing a horn, perhaps a metaphor for disease, perched near text relating to Hippocrates’s aphorisms.














Huangdi Neijing
300 B.C.





The Huangdi Neijing (The Yellow Emperor’s Inner Canon) is the oldest and most famous medical classic of China, compiled by various unknown authors around 300 B.C.–200 B.C. The work consists of two main texts, the Su Wen (Basic Questions) and Ling Shu (Spiritual Pivot), each consisting of 81 chapters. According to scholar Paul Unschuld, the Huangdi Neijing “plays a role in Chinese medical history comparable to that of the Hippocratic writings in ancient Europe. Progress and significant paradigm changes have reduced Hippocrates to the honored originator of a tradition that has become obsolete. In contrast, many practitioners of Chinese medicine still consider the Su Wen a valuable source of theoretical inspiration and practical knowledge in modern clinical settings.”


The text contains questions posed by the legendary Yellow Emperor, which are then answered. The first text, the Su Wen, discusses medical theories and diagnostic methods. The second text, the Ling Shu, discusses acupuncture therapy.


Unlike older works that stressed demonic influences upon health, the Neijing addresses more natural causes, including diet, age, lifestyle, and emotions. In addition to considering other forces and concepts, such as yin and yang, as well as qi (a life process or “flow” of energy), the Neijing also addresses many aspects of normal and abnormal functioning of the human body, along with diagnoses and therapies.


According to the Neijing, humans have five “viscera” (heart, spleen, lungs, liver, and kidneys) and six “bowels” (gallbladder, stomach, small intestine, large intestine, bladder, and Triple Burner). The Triple Burner does not appear to have a strict anatomical form, but nevertheless some acupuncturists believe it plays a role in the circulation of various fluids. The various organs are connected by channels that are not visible structures, but rather are functional connections into which needles may be inserted during acupuncture.


Several passages in the Neijing use the metaphor of a bureaucratic division of labor in which parts of the body are assigned specific tasks. Sometimes, the organs are cast as rivals for supremacy. If the organs are victorious over the mind, this may lead to poor health and even death.


SEE ALSO Edwin Smith Surgical Papyrus (1600 B.C.) and Acupuncture Compendium (1601).
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Acupuncture (inserting and manipulating needles at various points on the body) is discussed in Huangdi Neijing. Shown here is an acupuncture chart from Chinese physician Hua Shou (1304–1386), which appeared in his Shi si jing fa hui (Expression of the Fourteen Meridians).














Mithridatium and Theriac
100 B.C.


Mithridates VI (132 B.C.–63 B.C.), Nero Claudius Caesar Augustus Germanicus (37–68)





Since antiquity, people have been fascinated by poisons and fearful of their consequences. For example, in ancient Greece and Rome, poisons were used for assassinations and state-sanctioned executions, which stimulated quests to find a universal antidote. Two well-known supposed antidotes, which for centuries were widely regarded to be protective against a range of poisons, were Mithridatium (second century B.C.) and Theriac (first century A.D.). The number and diversity of ingredients in these compounds boggles the mind. Mithridatium is said to have been developed by Mithridates VI, King of Pantus (now in Turkey), who was of Persian and Greek Macedonian ancestry. Fearful of being assassinated by poisoning, he perfected his Mithridatium by testing it on criminals and slaves. He believed that its 45 or more ingredients protected him against animal venom and other poisons.


In the first century A.D., Andromachus the Elder, physician to Roman Emperor Nero, “improved” upon Mithridatium by adding viper flesh and increasing the amount of opium. The resultant Theriac, also known as Venice Treacle in the twelfth century, contained at least 64 ingredients, including minerals, poisons, animal flesh, herbs, flowers, squills (“sea onions”), and honey. Through time, Theriac was claimed not only to protect against poisoning but also to treat various diseases, including bubonic plague. By the Middle Ages, Theriac sometimes contained more than 100 ingredients that were required to “mature” for several years, and in the early twentieth century it was still available for use in Europe.


Researcher John Griffin writes, “The two ancient products, Mithridatium and Theriac Andromachus, held central places in therapeutics for nearly two millennia. Concern for the quality of these products was the stimulus for requiring the public compounding of these preparations, later replaced by inspection of manufacture and examination of finished product.… Perhaps in the final analysis, the contribution of Mithridatium and Theriac to modern medicine was that concerns about their quality stimulated the earliest concepts of medicine’s regulation.”


SEE ALSO Dioscorides’s De Materia Medica (70), Paracelsus Burns Medical Books (1527), Antitoxins (1890), Cause of Bubonic Plague (1894), Patent Medicines (1906), and Placebo Effect (1955).
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Illustration of an apothecary mixing Theriac, from Hortus sanitatis (Garden of Health), 1491, compiled by printer Jacob Meydenbach. Note the use of snakes.














Abortion
70


Pedanius Dioscorides (c. 40–90)





The practice of abortion started thousands of years ago with a large variety of effective and ineffective means, ranging from herbs and firm abdominal massage to the insertion of sharpened instruments. For example, the Greek pharmacologist Dioscorides recommended “abortion wine” made from hellebore, squirting cucumber, and scammony—which are all plants—around 70 A.D. Soranus, a second-century Greek physician, prescribed riding animals, or leaping energetically so that the woman’s heels touched her buttocks, to induce abortion. Today, the removal or expulsion of an embryo or fetus from the uterus is accomplished by various procedures. For example, medical abortions are nonsurgical and make use of certain drugs. Vacuum aspiration employs a manual syringe or electric pump. Dilation and curettage makes use of a scraping tool.


Abortion is a source of considerable debate, with some suggesting that the destruction of a fertilized egg is murder of a human being. However, as discussed by ethicist Louis Guenin, “zygotic personhood” (the idea that a fertilized egg is a person) is a recent concept. For example, before 1869, the Catholic Church accepted the notion that the embryo was not a person until it was 40 days old, at which time the soul entered. Aristotle also presumed this 40-day threshold. If the early embryo was soulless, perhaps early abortion was not murder. Pope Innocent III in 1211 determined that the time of ensoulment was anywhere from three to four months. In Jewish law, the fetus becomes a full-fledged human being when its head exits the womb. Before the embryo is 40 days old, it is maya b’alma or “mere water” (Talmud, Yevamoth 69b).


In the 1973 case Roe v. Wade, the U.S. Supreme Court invalidated state laws banning abortion, ruling that such laws violated a woman’s right to privacy. In particular, a state cannot restrict a woman’s right to an abortion in any way during the first trimester (first three months of pregnancy).


SEE ALSO Hippocratic Oath (400 B.C.), Condom (1564), Discovery of Sperm (1678), Separation of Conjoined Twins (1689), Cesarean Section (1882), Sterilization of Carrie Buck (1927), “The Rabbit Died” (1928), IUD (1929), Amniocentesis (1952), Birth-Control Pill (1955), Thalidomide Disaster (1962), and First Test-Tube Baby (1978).
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Soviet poster from 1925 warning midwives not to perform abortions and showing that abortions often lead to death of the mother. The poster also warns that midwives who perform abortions are committing crimes.














Dioscorides’s De Materia Medica
70


Pedanius Dioscorides (c. 40–90)





For millennia, the history of pharmacy—the art of preparing and dispensing medical drugs—was identical with the history of pharmacognosy, which involves the study of medicines derived from natural sources. In the first century A.D., army surgeon Pedanius Dioscorides began his remarkable quest to consolidate all the known medical information on plants and other natural substances into a work that would be read and translated for 1,500 years. The Arabs initially preserved and copied the work, which was a foundation for Islamic pharmacology and which was eventually recopied in Latin.


Dioscorides—a Greek physician born in what is now Turkey who practiced in Rome at the time of Nero—traveled extensively and described around 600 plants in his five-volume work De Materia Medica (“Regarding Medical Matters,” c. 70 A.D.), in which he included precise drawings. His explanations were practical and included dosages and recipes for preparation, as well as instructions for administration to patients. In addition to describing uses of opium for pain, he also discussed such plants as cannabis (marijuana), peppermint, and wild blackberries. His treatments concerned ulcers, roundworms, antidotes to poisons, and much more.


Chemist John Mann writes, “The major triumph and novelty of Dioscorides’s herbal [book] was his ordering of plants according to their pharmacological properties, rather than their botanical family. Many of his plant extracts were undoubtedly effective, for example those of henbane and mandrake containing tropane alkaloids [naturally occurring nitrogen-containing organic molecules], which were used for pain relief; but his use of hemlock is less convincing: ‘it prevents the breasts of a virgin growing larger.’” Other superstitions included applying bedbugs to treat malaria.


Note that in modern times, physicians have often prescribed medicines that were originally related to compounds found in plants. For example, aspirin has an active ingredient found in willow bark and treats fever, pain, and inflammation. Digitalis from a common garden flower can control the heart rate.


SEE ALSO Witch Doctor (10,000 B.C.), Huangdi Neijing (300 B.C.), Mithridatium and Theriac (100 B.C.), Digitalis (1785), Cause of Malaria (1897), and Aspirin (1899).
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Page from an Arabic translation of the De Materia Medica of Dioscorides (1224).














Galenic Writings
190


Galen of Pergamon (129–199)





Aside from Hippocrates six centuries earlier (see entry “Hippocratic Oath”), probably no other Greek physician has influenced the path of Western medicine for a longer period of time than Galen. Born in the second century A.D.—at the height of the Roman Empire—Galen’s medical knowledge, anatomical studies, and tremendous collection of writings dominated his successors for more than a millennium. According to reports, he sometimes employed 20 scribes to keep pace with his dictations! Additionally, his animal dissections led to new understandings of organ systems.


Born in what is today the western coast of Turkey, he traveled extensively before settling in Rome. Because human dissection was illegal, his vast anatomical research was based on pigs, dogs, and monkeys (“Barbary apes”). Through vivisections (live dissections), he was able to cut various nerves to demonstrate that the brain controlled muscle motions in the body. Loss of vocalizations became apparent after cutting of a laryngeal nerve. To demonstrate that kidneys produced urine, he tied the ureters and observed kidney swelling. As a physician to the gladiators, he peered into horrific wounds to learn more about human anatomy. Eventually, he became physician of the Roman Emperor Marcus Aurelius, among others.


Not all of Galen’s medical findings and theories were sound. After considering Hippocrates’s ideas that illness was the result of an imbalance of four humors (liquids)—blood, black bile, yellow bile, and phlegm—he extrapolated the concepts to suggest that an imbalance of each humor corresponded to a human temperament (for example, an abundance of black bile corresponded to a melancholic personality). He also incorrectly suggested that venous blood was created and pumped by the liver and that arterial blood originated in the heart, and he believed that blood passed from the left and right sides of the heart through invisible pores.


For Galen, philosophy was an essential component in the training of each physician. After the Roman Empire fell, his influence continued, with his writings and ideas moving through the Arabic world and later into the European Middle Ages and beyond.


SEE ALSO Hippocratic Oath (400 B.C.), Al-Razi’s Comprehensive Book (900), Al-Nafis’s Pulmonary Circulation (1242), Paracelsus Burns Medical Books (1527), De Humani Corporis Fabrica (1543), and Circulatory System (1628).
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Gladiators’ wounds gave Galen crucial glimpses of the anatomy of muscles and internal organs. Pollice Verso (1872), by French painter Jean-Léon Gérôme (1824–1904).














Al-Razi’s Comprehensive Book
900


Abu Bakr Muhammad ibn Zakariya al-Razi (865–925), Abu ‘Ali al-Husayn ibn ‘Abd-Allah Ibn Sina (Avicenna) (980–1037)





One of the greatest physicians in medieval medicine and of the Islamic world was al-Razi, who was born in Persia (modern-day Iran) and known in the West as Rhazes. During his life, he wrote nearly 200 books on topics ranging from philosophy and alchemy to medicine. He was the author of the first book on pediatrics and is famous for extensive observations that differentiated smallpox and measles. He was among the first to study lesions of the nervous system and to correlate them with clinical symptoms. In addition to his scholarly works, he also wrote for ordinary people seeking help. When discussing medical ethics, he wrote, “The doctor’s aim is to do good, even to our enemies.… My profession forbids us to do harm to our kindred, as it is instituted for the benefit and welfare of the human race.”


Rhazes frequently contradicted previous famous physicians, such as Galen, when he found them to be wrong, and he also offered harsh criticism of religious prophets and religions, including Islam. According to legend, he turned away a physician offering to remove his cataracts, saying, “I have seen enough of the world.” He died embittered and blind.


Among his landmark works is Kitab al-hawi fi al-tibb (Comprehensive Book of Medicine, c. 900), a vast compilation of medicine and observations that his students accumulated after his death. This work inspired subsequent physicians of the Islamic world, including the famous Avicenna, author of the five-volume Canon of Medicine. Jewish physician Faraj ben Salim translated Kitab al-hawi into Latin in 1279, and after it was printed in 1486 under the title Liber continens, its influence spread. Kitab al-hawi is notable not only for its size but for its discussions of Greek, Arabian, and Indian physicians, whose work would otherwise have been lost. Also influential in Europe was al-Razi’s book Al-tibb al-Mansuri (Medicine Dedicated to Mansur), a medical textbook that eventually became one of the most widely read medieval manuals in Europe.


SEE ALSO Hippocratic Oath (400 B.C.) and Avicenna’s Canon of Medicine (1025).
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European depiction of al-Razi, in Collection of Medical Treatises by Gerard of Cremona (1114–1187). Gerard was an Italian translator who journeyed to Toledo, Spain, to learn Arabic and translate numerous Arabic scientific works found there.
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