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  INTRODUCTION




  In the following pages you will encounter elephants on LSD, two-headed dogs, zombie kittens, and racing cockroaches—to name just a few of the oddities that await you.

  Some of these oddities might shock you. Others might amuse you. Still others might make you think, “That can’t be true!” However, I assure you, unless stated otherwise, it’s

  all true. This is definitely a work of nonfiction.




  All of these strange phenomena share one thing in common: They have all played starring roles in scientific experiments. What you’re holding in your hands is a collection of the most

  bizarre experiments ever conducted. No knowledge of science is needed to appreciate them, just curiosity and an appreciation for the odd.




  The criteria for inclusion: Did an experiment make me chuckle, shake my head in disbelief, grimace with disgust, roll my eyes, or utter a shocked exclamation? Did it force me to wonder what kind

  of imagination, twisted or brilliant, could have dreamed up such a thing? If so, it went on the must include pile. As for the question of scientific worth, some of these experiments are

  brilliant examples of the scientific method; others are not. Mad scientists, geniuses, heroes, villains, and fools all rub shoulders here.




  I first encountered the bizarre-experiment genre in the mid-1990s as a graduate student studying the history of science at the University of California, San Diego. My formal studies focused on

  all the usual suspects—Darwin, Galileo, much fun to be a real job—out of studying another offbeat subject I encountered during the seven years I spent at grad school. That subject was

  hoaxes. Think Orson Welles’s 1938 War of the Worlds broadcast or the Piltdown Man. I created a Web site about hoaxes, museumofhoaxes.com, and authored two books on the topic.




  One day I was having lunch with my American editor, Stacia Decker. As we ate our meals, she told me about an unusual experiment involving a researcher who raced cockroaches. She had heard the

  story from her sister. Apparently, a scientist had built a little stadium, complete with stands in which other roaches could sit to watch the races. (You can read more about the roach stadium in

  chapter five.) Bizarre experiments would make a pretty good topic for a book, she suggested. It would, I agreed, as I thought back to all the material I had encountered in graduate school. The book

  you’re reading now is the result of that conversation.




  Shifting from hoaxes to bizarre experiments continued my interest in weird stuff. But I also came to realize that hoaxes and bizarre experiments share many features in common.




  An experiment starts when a researcher looks at a situation and thinks, What would happen if I changed one part of this? He or she performs an experimental manipulation and observes the

  results. A hoax proceeds in essentially the same way, except that the manipulation takes the form of an outrageous lie. Of course, as we’ll see throughout this book, the manipulations

  performed by researchers also frequently involve deception. Experimenters sometimes rehearse for days, perfecting the elaborate ruses they’re going to foist on their unsuspecting subjects. In

  these cases, the line separating hoaxes and experiments is almost indistinguishable.




  The big difference between hoaxes and bizarre experiments is that experimenters wrap themselves in the authority of science. They claim as their motive the desire to advance knowledge, whereas

  hoaxers are often just trying to get a laugh or perpetrate a scam. This sense of gravity is what lends bizarre experiments their particularly surreal quality. It’s that odd combination of

  apparent seriousness—white-lab-coat-wearing researchers toiling dispassionately to further the limits of knowledge—mixed with a hint of mischief, eccentricity, or, in some cases,

  seeming insanity, that provides the frisson of weirdness. To preserve this effect, I’ve avoided including any experiments conducted in a spirit of jest. All the research in the following

  pages was undertaken quite seriously. To me, this makes these stories all the more fascinating.




  Let me wrap up these introductory remarks by addressing a few questions that may occur to you as you read this book:




  Hey, Where are the Nazis?




  I wouldn’t mention this, except that the Nazi death-camp experiments are apparently what many people think of first when the subject of bizarre experiments comes up. At

  least, whenever I told people I was writing a book about bizarre experiments, the most common response I received was, “You mean, like the Nazi experiments?”




  I have not included any Nazi research in this book. First, because I didn’t intend the book to be a catalog of atrocities. Second, because I wanted to explore actual scientific

  research—not sadistic torture disguised as science, which is what I consider the Nazi “experiments” to be.




  How can one distinguish between the two? A couple of guidelines suggest themselves. First, once an experimenter starts purposefully killing people, his research instantly ceases to be

  legitimate. The second rule is more subtle: Genuine scientists publish their work. When a researcher submits his work for publication, he offers it up to the scrutiny of the scientific community.

  And when an established, respected journal accepts the submission, this suggests other scientists agree it deserves wider dissemination and consideration. It doesn’t mean the work is good

  science, or ethically justified—especially when judged by present-day standards. But it does mean that, for better or worse, the research cannot be denied a place in the history of science.

  Sometimes extenuating circumstances prevent a researcher from publishing his work, but 99 percent of the time, the publication rule is a useful guideline for identifying real science.




  Where’s my favorite bizarre experiment?




  Maybe there’s a bizarre experiment that’s a particular favorite of yours, and you discover that—uh-oh—it isn’t in here. It could happen. The book

  format does not permit unlimited space. Forced to pick and choose from a wide field of possibilities, I ultimately settled on ten themes, each of which became the focus of a chapter. If an

  experiment didn’t relate to one of these themes, I put it aside.




  How can I find out more about an experiment?




  I don’t dwell too long on any one subject. If all went as planned, this should make the book fast-paced and easy to read. I hope that people who wouldn’t normally

  read a book about science might enjoy these stories. I joke that it’s a toilet reader’s guide to science—which is why I have included chapter eight specifically for this

  audience.




  This format means that each vignette presents a condensed account of what is often a very complex subject. I’ve placed a single reference at the end of each vignette. This reminds you that

  the story you just read is real. I wasn’t making it up. But I’ve also provided additional references at the end of the book so that readers can pursue in greater depth any topic that

  whets their interest.




  One more comment, then I’ll let you get on to the good stuff—the experiments.




  Although this book may, at first glance, resemble a kind of circus parade of oddities (led by an elephant on acid, no less), my intention is not to trivialize scientific research or the

  experimenters who appear in the following pages. Quite the opposite. To me, what these stories are really about is people consumed by insatiable curiosity.




  The researchers who appear in the following pages—even the scariest and most eccentric ones—all share one virtue. They all looked at the world around them, and instead of taking what

  they saw for granted, they asked questions. Their questions might have been bizarre. They might even have been stupid. But often the most brilliant discoveries come from people willing to ask what

  might seem, at the time, to be dumb questions.




  The danger of curiosity is that only in hindsight do people know whether it’s led them to brilliance or madness, or somewhere in between. Once you fall under its spell, you’re along

  for the ride, wherever it may take you.




  Like the researchers I was writing about, I, too, experienced a kind of obsessive curiosity as I worked on this book. I spent months in the library, pulling dusty old journals down from shelves,

  eagerly flipping from one page to the next, always looking for something new that would catch my eye. The other library patrons must have wondered who was that odd man, chuckling as he

  read decades-old copies of the Journal of Personality and Social Psychology. Hopefully you’ll find these experiments as fascinating to read about as I found them to write about.




  —Alex




  April 2007




  





  CHAPTER ONE




  Frankenstein’s Lab




  Beakers bubble over. Electricity crackles. A man hunches over a laboratory bench, a crazed look in his eyes. This is the classic image of a mad scientist—a

  pale-skinned, sleep-deprived man toiling away in a lab full of strange machinery, delving into nature’s most forbidden and dreadful secrets. In the popular imagination, no one embodies this

  image better than Victor Frankenstein, the titular character of Mary Shelley’s 1818 novel. Gathering material from charnel houses and graves, he created an abomination—a living monster

  pieced together from the body parts of the dead. But he was just fictional, right? Surely no one has done that kind of stuff in real life. Well, perhaps no one has succeeded in creating an

  undead monster, but it hasn’t been for lack of trying. The history of science is full of researchers whose experiments have, like Frankenstein’s, gone well beyond conventional

  boundaries of morality and plunged them deep into the realms of the morbid and bizarre. These are the men—for some reason, they are all men—we meet in this chapter. Prepare yourself for

  zombie kittens, two-headed dogs, and other lab-spawned monstrosities.




  The Body Electric




  “Frog soup,” Madame Galvani wheezed. “Make me some frog soup.” She had been sick in bed for over a week, aching, feverish, and suffering from a

  wracking cough. The doctor had diagnosed consumption. Frog soup, he assured her, was just the thing to put her on the road to recovery. She asked her servants to prepare some, and soon they were

  scurrying about, gathering the ingredients. Painfully, she forced herself out of bed to supervise. It was just as well she did so. She found them milling around, searching for somewhere to lay out

  the frogs. “Put them on the table in my husband’s lab,” Madame Galvani instructed. A servant obediently carried the tray of skinned frogs into the lab and set it down next to one

  of the doctor’s electrical machines. He picked up a knife and began to carve a frog, but just then a spark flew from the machine and touched the knife. Instantly the legs of the frog twitched

  and spasmed. Madame Galvani, who had followed the servant in, gasped in surprise. “Luigi, come quick,” she cried. “The most remarkable thing has just happened.”




  In 1780 Luigi Galvani, an Italian professor of anatomy, discovered that a spark of electricity could cause the limbs of a dead frog to move. Nineteenth-century popularizers of

  science would later attribute this discovery to his wife’s desire for frog soup. Unfortunately, that part of the story is a legend. The reality is that Galvani was quite purposefully studying

  frogs, to understand how their muscles contracted, when a spark caused movement in a limb. However, the frog-soup story does have the virtue of restoring to his wife a greater role in the discovery

  than Galvani granted her—credit she probably deserves since she was a highly educated woman from a family of scientists. And Madame Galvani did develop consumption, and may well have been

  treated with frog soup. Unfortunately, the frog soup didn’t help her. She died in 1790.




  A year after his wife’s death, Galvani finally published an account of the experiment. It caused a sensation throughout Europe. Many believed Galvani had discovered the hidden secret of

  life. Other men of science rushed to repeat the experiment, but it didn’t take them long to grow bored with frogs and turn their attention to more interesting animals. What would

  happen, they wondered, if you wired up a human corpse?




  Galvani’s nephew, Giovanni Aldini, took the initiative and pioneered the art of corpse reanimation. He promoted his publicity-shy uncle’s work by embarking on a tour of Europe in

  which he offered audiences the greatest (or, at least, most stomach-wrenching) show they’d ever seen—the electrification of a human body.




  Aldini’s most celebrated demonstration occurred in London on January 17, 1803, before an audience of the Royal College of Surgeons. The body of twenty-six-year-old George Forster, executed

  for the murder of his wife and child, was whisked straight from the gallows to Aldini and his waiting crowd. Aldini then attached parts of Forster’s body to the poles of a 120-plate

  copper-and-zinc battery.




  First the face. Aldini placed wires on the mouth and ear. The jaw muscles quivered, and the murderer’s features twisted in a rictus of pain. The left eye opened as if to gaze upon his

  torturer. Aldini played the body like a marionette, moving wires from one body part to another, making the back arch, the arms beat the table, and the lungs breathe in and out. For the grand finale

  he hooked one wire to the ear and plunged the other up the rectum. Forster’s corpse broke into a hideous dance. The London Times wrote of the scene: “The right hand was raised

  and clenched, and the legs and thighs were set in motion. It appeared to the uninformed part of the bystanders as if the wretched man was on the eve of being restored to life.”




  A few days later Aldini continued his London tour with a show at a Dr. Pearson’s lecture room. There he unveiled the decapitated head of an ox and extended its tongue out of its mouth by

  means of a hook. Then he turned on the current. The tongue retracted so rapidly that it tore itself off the hook, while simultaneously “a loud noise issued from the mouth by the absorption of

  air, attended by violent contortions of the whole head and eyes.” Science had at last created an electric belching ox head.




  An even more spectacular demonstration occurred on November 4, 1818, in Glasgow, when Scottish chemist (and later industrial capitalist) Andrew Ure connected the corpse of the executed murderer

  Matthew Clydesdale to a massive 270-plate battery. Twice the power, twice the fun. When he linked the spinal marrow to the sciatic nerve, “every muscle in the body was immediately

  agitated with convulsive movements, resembling a violent shuddering from cold.” Connecting the phrenic nerve to the diaphragm provoked “full, nay, laborious breathing . . . The chest

  heaved, and fell; the belly was protruded, and again collapsed, with the relaxing and retiring diaphragm.” Finally Ure joined the poles of the battery to an exposed nerve in the forehead and

  to the heel: “Every muscle in his countenance was simultaneously thrown into fearful action; rage, horror, despair, anguish, and ghastly smiles, united their hideous expression in the

  murderer’s face, surpassing far the wildest representations of a Fuseli or a Kean.” Some spectators fainted, and others fled the lecture hall in terror.




  Men of science such as Aldini and Ure were confident galvanic electricity could do far more than provide a macabre puppet show. They promised that, under the right circumstances, it could

  restore life itself. Ure wrote of his experiment on the murderer Clydesdale, “There is a probability that life might have been restored. This event, however little desirable with a murderer,

  and perhaps contrary to law, would yet have been pardonable in one instance, as it would have been highly honourable and useful to science.”




  As late as the 1840s, English physicist William Sturgeon (inventor of the first electromagnets) described electrifying the bodies of four drowned young men in an attempt to bring them back to

  life. He failed but felt sure he would have succeeded had he only reached the scene sooner.




  Mary Shelley never indicated on whom she had based her character of Victor Frankenstein, but the experimental electrification of corpses was undeniably a source of inspiration for her. In the

  introduction to the 1831 edition of Frankenstein, she wrote that the idea for the novel came to her in June 1816, after she overheard Lord Byron and Percy Shelley discussing recent

  galvanic experiments and speculating about the possibility that electricity could restore life to inanimate matter. That night she had a nightmare about a “pale student of unhallowed arts

  kneeling beside the thing he had put together. I saw the hideous phantasm of a man stretched out, and then, on the working of some powerful engine, show signs of life, and stir with an uneasy,

  half-vital motion.” And so, from a journey of discovery that began with a twitching frog, Victor Frankenstein and his monster were born.
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  Aldini, G. (1803). An account of the galvanic experiments performed by John Aldini, . . . on the body of a malefactor executed at Newgate, Jan. 17, 1803. With a short view

  of some experiments which will be described in the author’s new work now in the press. London: Cuthell and Martin.




  Zombie Kitten




  During the early nineteenth century many researchers repeated the galvanic experiment of electrifying a corpse. But only one man claimed to have used the technique to restore

  life to the dead. His name was Karl August Weinhold.




  Weinhold published a work, Experiments on Life and its Primary Forces through the Use of Experimental Physiology, in which he detailed an experiment that, supposedly, succeeded in

  revivifying a decapitated kitten.




  The procedure went as follows. First, he took a three-week-old kitten and removed its head. Next, he extracted the spinal cord and completely emptied the hollow of the spinal column with a

  sponge attached to a screw probe. Finally, he filled the hollow with an amalgam of silver and zinc. The metals acted as a battery, generating an electric current that immediately brought the kitten

  to life—so he said. Its heart revived, and for a few minutes it pranced and hopped around the room. Weinhold wrote, “Hopping around was once again stimulated after the opening in the

  spinal column was closed. The animal jumped strongly before it completely wore down.” To modern readers, his creation may sound disturbingly like a mutant version of the Energizer Bunny.




  Historians believe that Weinhold performed this experiment, but the consensus is that he lied about the results. After all, a kitten lacking a brain and spinal column is not going to dance

  around a room, no matter how much electricity you pump into it. As medical historian Max Neuburger delicately put it, “His experiments illustrate the fantasy of his thinking and

  observations.”




  Weinhold probably would have preferred to use a human corpse instead of a kitten, but in 1804 German authorities had banned the further use of human bodies in galvanic experiments. The public,

  it seemed, had lost its stomach for such postmortem grotesqueries. Thus restricted, Weinhold focused his efforts on animals. He was willing to break the laws of nature, but not of the German

  state.




  Weinhold’s personal life matched the strangeness of his experiment. His contemporaries described him as peculiarly unattractive. His long arms and legs contrasted with his small head, and

  his voice sounded feminine. He had no beard. He made many enemies on account of his campaign to eliminate poverty by forcibly infibulating indigent men—infibulate meaning to sew the

  foreskin shut. Whether this crusade was in any way inspired by the deformity of his own genitals, a condition discovered by a medical examiner after his death, is not known. A modern biographer of

  his noted, “Weinhold seems to have cared little for what others thought about him, and he was not afraid to propose ideas that would cause large segments of the population to despise or

  detest him.”




  If ever there was a real-life Dr. Frankenstein, it was Weinhold. But did he actually serve as a model for Shelley’s character? Historians have speculated about this possibility, but it is

  unlikely. For one thing, Weinhold published his work in 1817, a year after Shelley began work on her novel.




  Perhaps horror fans should be thankful that Shelley wasn’t aware of Weinhold. Otherwise she might have been tempted to change her novel to fit his story. Imagine a mob of villagers armed

  with pitchforks and torches chasing after a headless zombie kitten. It just wouldn’t have been the same.
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  Weinhold, K. A. (1817). Versuche über das Leben und seine, Grundkräfte, auf dem Wege der experimental-Physiologie. Magdeburg: Creutz.




  The Electrical Acari




  “Life! I have created life!” Andrew Crosse gazed down at the small white insects crawling in the liquid-filled basin. Then he threw back his head and laughed

  maniacally.




  In a Hollywood version of history, that would have been Crosse’s reaction to the unusual discovery he made in 1836. But in real life his reaction was probably more along

  the lines of, “I say, how astonishing.”




  Crosse was a Victorian gentleman who lived in a secluded mansion in rural Somerset, England. From an early age he had been fascinated by electrical phenomena, an interest his family fortune

  allowed him to indulge. He filled his home with all manner of electrical experiments, including more than a mile of copper wire strung between the trees on his estate to capture the power of

  lightning. His superstitious neighbors, seeing the lightning crackle around the wires and hearing the sharp snap and bang of electric batteries discharging, suspected he was completely mad.




  Among his experiments was an attempt to unite the sciences of geology and galvanism by using electrical current to induce the growth of quartz crystals. In his music room he fashioned a device

  that continuously dripped an acidic solution over an electrified stone. Crosse hoped crystals would form on the stone, but this never happened. What happened instead was much stranger. His own

  words tell the story well:




  

    

      

        On the fourteenth day from the commencement of this experiment I observed through a lens a few small whitish excrescences or nipples, projecting from about the middle of

        the electrified stone. On the eighteenth day these projections enlarged, and struck out seven or eight filaments, each of them longer than the hemisphere on which they grew. On the

        twenty-sixth day these appearances assumed the form of a perfect insect, standing erect on a few bristles which formed its tail. Till this period I had no notion that these appearances were

        other than an incipient mineral formation. On the twenty-eighth day these little creatures moved their legs. I must now say that I was not a little astonished. After a few days they detached

        themselves from the stone, and moved about at pleasure.


      


    


  




  For weeks Crosse watched perplexed as insects multiplied and squirmed around his experiment until they numbered in the hundreds. He repeated the experiment and got the same result—more

  insects. But being the respectable Englishman that he was, he didn’t want to leap to conclusions. Specifically, he hesitated to claim that his experiment had somehow brought forth a new form

  of life. But a visiting publisher got wind of what had happened and claimed this for him, announcing the news in the local paper under the headline EXTRAORDINARY EXPERIMENT.

  The media dubbed the insects Acarus crossii, in his honor.




  Once word of the experiment got out, Crosse’s neighbors decided he was not only mad, but quite possibly a devil worshipper as well. In the ensuing months he received numerous death

  threats. He was called a Frankenstein and a “reviler of our holy religion.” Local farmers claimed his insects had escaped and were ravaging their crops, and a priest performed an

  exorcism on the hill above his house.




  Ironically, though his electrical-insect experiments occurred long after the publication of Shelley’s novel, it is possible that Crosse was the original role model for the character of

  Victor Frankenstein. Twenty-two years earlier, in 1814, he had delivered a lecture in London on “Electricity and the Elements.” He described the network of wires strung around his

  country estate that allowed him to conduct bolts of lightning into his house. Sitting in the audience was a young Mary Shelley. His speech reportedly made a great impression on her.




  Meanwhile, in 1836, the British scientific community didn’t know what to make of Crosse’s discovery. A few, such as Cambridge geology professor Adam Sedgwick, angrily denounced it.

  But others were intrigued. The surgeon William Henry Weekes repeated the experiment, and after a year claimed to have obtained “five perfect insects.” But four other

  researchers—John George Children, Golding Bird, Henry Noad, and Alfred Smee—repeated it and obtained nothing. Likewise, the esteemed biologist Richard Owen examined the insects and

  pronounced them nothing more than common cheese mites. That judgment pretty much ended the debate over the electrical Acarus crossii. They were downgraded from an extraordinary discovery

  to a common pest.




  More than one hundred years later, in 1953, two researchers at the University of Chicago performed an experiment in a similar vein. Stanley Miller and Harold Urey combined water, methane,

  ammonia, and hydrogen in a flask, and subjected this chemical brew to periodic electrical discharges. Their goal was to mimic the atmospheric conditions thought to exist on the primitive earth, to

  see whether the building blocks of life would emerge. They did. Within a week Miller and Urey found high concentrations of organic compounds, including many of the amino acids that form proteins in

  living cells. However, they reported no sign of cheese mites. Andrew Crosse would have been disappointed.
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Crosse, A. (1841). “Description of some experiments made with the voltaic battery . . . for the purpose of producing crystals; in the process of which experiments certain

  insects constantly appeared.” Transactions and Proceedings of the London Electrical Society 1: 10–16.




  Severed Heads—an Abbreviated History




  The weighted blade of the guillotine crashes down and with a whack severs the neck. Another head rolls into the executioner’s basket.




  The French Revolution and the decades following it were productive years for the guillotine. But as the heads piled higher, a disturbing question formed in the minds of

  onlookers. Did those decapitated heads retain consciousness for any length of time? Were they aware of what had happened to them? Amateur researchers tried yelling at the heads to see whether they

  could get a response, but such efforts proved futile. However, they did inspire men of science to ponder a more far-reaching question: Could a head be made to survive isolated from the body? Having

  thought of the question, they were determined to find an answer.




  In 1812 the French physiologist Julian Jean Cesar Legallois speculated that an isolated head might survive if provided with a supply of blood, but it wasn’t until 1857 that his theory was

  put to the test. Dr. Charles Édouard Brown-Séquard lopped off the head of a dog, drained its blood, and after ten minutes injected fresh blood back into the arteries. Soon, he

  reported, the severed head stirred to life, displaying what appeared to be voluntary movements in the eyes and face. This continued for a few minutes until the head once again died, accompanied by

  “tremors of anguish.”




  Isolated-head research continued with Dr. Jean-Baptiste Vincent Laborde, a man whose brain weighed exactly 1,234 grams. We know this because Laborde was a member of the colorfully named Society

  of Mutual Autopsy. This society was a social club with one purpose—dissecting one another’s brains. Thankfully, the group waited until a member died of natural causes to perform the

  dissection. Laborde’s brain caused a bit of gossip because it turned out to be somewhat light. (The average brain weighs approximately three pounds, or 1,360 grams.) Had he just been posing

  as an intellectual heavyweight all those years? His friends, eager to preserve his reputation, insisted his brain must have shriveled because of old age.




  In 1884, long before his gray matter was removed and weighed, Laborde became the first scientist to perfuse a severed human head with blood. The head belonged to a murderer named Campi

  (nineteenth-century newspapers tended to refer to all criminals by single names, like modern-day pop stars) and came courtesy of the French authorities. The results were disappointing—nothing

  much happened, a fact Laborde blamed on the hour-long delay between Campi’s execution and the delivery of his head to the lab. But according to rumor, Campi’s skin was later removed and

  used to bind the copies of his postmortem examination. So the experiment wasn’t a total loss.




  Laborde subsequently conducted a more successful trial on the murderer Gagny, whose head he received only seven minutes after execution. By the eighteen-minute mark he connected Gagny’s

  carotid artery to the corresponding artery of a still-living dog, and blood was pumping through it. Laborde reported that the facial muscles contracted, as though the man were still alive, while

  the jaw snapped violently shut. But unfortunately (or fortunately for Gagny), no signs of consciousness appeared.




  Around the same time, one of Laborde’s colleagues, Paul Loye, attempted to settle the debate about postguillotine consciousness by erecting a guillotine in the offices of the Sorbonne and

  using it to decapitate hundreds of dogs. He assembled a second-by-second chronology of the canine response to sudden head loss, a subject surely never again to be studied as thoroughly. He

  concluded that the guillotine caused almost instantaneous loss of consciousness, although signs of facial agitation, including dilation of the nostrils and opening and closing of the mouth in what

  resembled a yawn, persisted for up to two minutes.




  After Laborde, a handful of doctors pursued similar research, but for a real breakthrough in severed-head studies the world had to wait until the late 1920s. That’s when Soviet physician

  Sergei Brukhonenko succeeded in keeping the isolated head of a dog alive for over three hours. What made this possible was the use of anticoagulant drugs and a primitive heart-lung machine

  developed by Brukhonenko. He called it an autojector.




  Brukhonenko displayed one of his living dog heads in 1928 before an international audience of scientists at the Third Congress of Physiologists of the USSR. As part of the demonstration, he

  showed that the severed head reacted to a variety of stimuli. It flinched at loud noises such as a hammer banging on the table beside it. The pupils contracted when light was shone in them. It

  licked citric acid off its lips. And it even swallowed a piece of cheese, which promptly popped out the esophageal tube on the other end.




  Brukhonenko’s severed dog heads became the talk of Europe. The playwright George Bernard Shaw wrote a letter to the Berliner Tageblatt suggesting, apparently quite seriously, that

  Brukhonenko’s technique be used to extend the life of scientists suffering from terminal disease. He mused, “I am even tempted to have my own head cut off so that I can continue to

  dictate plays and books without being bothered by illness, without having to dress and undress, without having to eat, without having anything else to do other than to produce masterpieces of

  dramatic art and literature.” He also imagined doctors removing professors’ failing bodies and allowing their brains to live on as pure intellect. An entire university, he proposed,

  could be chaired by bodiless heads.




  Shaw’s idea is an intriguing one. Faculty housing certainly wouldn’t be a problem at such an institution. And it would give new meaning to “going to the head of the

  class.”
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Brukhonenko, S. S., & S. Tchetchuline (1929). Expériences avec la tête isolée du chien. Journal de physiologie et de pathologie

  générale 27 (1): 31–45.




  Human-Ape Hybrid




  Dr. Il’ya Ivanov was frustrated. He believed his research was of great, possibly world-shaking, significance. If successful it would make him one of the most famous men in

  the world. And yet here he was, thousands of miles from European civilization, reduced to sneaking around a West African research station like a criminal, hiding his intentions from the suspicious

  native staff. Only his son knew his true purpose. Together they planned to create a new kind of creature—a human-ape hybrid.




  Early in the morning of February 28, 1927, the father-and-son team told the staff they would be inspecting two female chimps, Babette and Syvette, for medical treatment. They knew they

  didn’t have a lot of time. If the staff realized what they were actually doing, Ivanov wrote in his notebook, he and his son would face “very unpleasant consequences.” So, much to

  his displeasure, the insemination would have to be done fast. His son carried a gun in his pocket, in case the chimps fought back.




  Ivanov and his son subdued the chimps and prepared to place human sperm inside the uteri of the animals. They used the tools of artificial insemination developed by the elder Ivanov in Russia,

  where his years of research had revolutionized the field of veterinary reproductive biology and had set the stage for the rise of large-scale stud farming there. However, the procedure went badly.

  Feeling rushed, Ivanov failed to fully insert the sperm. He knew there was little chance of success.




  For many decades Ivanov’s gruesome hybridization experiments remained little known in the West. There were rumors, but few concrete details. Ivanov never published his findings. It was

  only after the collapse of the Soviet Union and the opening of Russian archives that details finally emerged.




  The militantly secular Soviet government sponsored Ivanov’s research, believing that a successful human-ape hybrid would have, if nothing else, enormous symbolic significance. This was

  less than two years after the Scopes Monkey Trial had demonstrated the hostility with which many Christian fundamentalists in the United States greeted any suggestion of an evolutionary

  relationship between man and apes. The pro-Darwin, Marxist leaders of the Soviet Union rubbed their hands together with glee at the thought of presenting the fundamentalists with a

  “human-zee.”




  But Ivanov received aid from other sources as well. The French Institut Pasteur, fully aware of his plan, provided him with access to their West Guinea research facility, hopeful that his work

  would contribute to scientific understanding of the origins of man.




  Later in 1927, Ivanov made one more attempt to impregnate a female chimp with human sperm, but this third try proved no more successful than the first two. He knew from his work with livestock

  that five or six inseminations per animal provided the optimal chance of success, but social conditions at the research facility didn’t allow him that luxury. None of the chimps ever showed

  signs of pregnancy.




  Faced with failure, Ivanov turned to Plan B—impregnate human women with ape sperm. He made inquiries at a Congo hospital about the possibility of inseminating female patients. He suggested

  it would be prudent to do so without the women’s knowledge. His request was denied. Disheartened, and complaining about Africa’s “backward” culture, he returned to the

  Soviet Union, where he hoped to continue his experiments.




  He brought back a male orangutan named Tarzan to serve as the sperm donor. He also revised his plan, deciding to seek out female volunteers. Remarkably, he got a few. One woman cheerily wrote to

  him that she was willing to surrender her body to science because “I don’t see any sense in my further existence.” Once again, though, fortune did not favor Ivanov. Tarzan died of

  a brain hemorrhage in 1929 before the experiment could start, leaving Ivanov apeless. The next year Ivanov was swept up in one of Stalin’s political purges and shipped off to a prison camp.

  He was released two years later, but died soon thereafter. This, as far as we know, brought an end to his research program.




  Ivanov’s experiments mark a low point in the history of biological research. But they raise an interesting question. Could he have succeeded? Is a human-ape hybrid possible?




  Humans are very closely related to other primate species, chimpanzees in particular. We share 99.4 percent of our DNA with them. The phrase “human-ape hybrid” is itself misleading,

  since humans are, in fact, a species of African ape. A May 2006 study published in Nature speculated that after humans split from chimps between five and seven million years ago, human

  evolution may have been influenced by continued interbreeding with chimpanzees. Many biologists see no reason why a human-chimp match would not still be possible, though the topic remains

  controversial.




  And just in case you’re curious: No, Ivanov did not use his own sperm during the 1927 experiments. The identity of that proud father-to-be remains unknown. Ivanov only identified him as

  “a man whose age isn’t exactly known. At least, not older than thirty.”




  

    [image: ]



Rossiianov, K. (2002). “Beyond species: Il’ya Ivanov and his experiments on cross-breeding humans with anthropoid apes.” Science in Context 15 (2):

  277–316.




  The Man Who Cheated Death




  “I will have the formula that will start the blood circulating again, and with it breath, and with it life!”




  So spoke Dr. John Kendrick, a character in Life Returns, a 1930s B movie. Kendrick was fictional, but he was based on an actual person—Berkeley scientist Robert

  E. Cornish, a man who achieved notoriety by claiming he could defeat death.




  Cornish’s career got off to a promising start. He was a child prodigy, graduating from the University of California with honors at the age of eighteen and receiving a doctorate by the time

  he was twenty-two. He then accepted a position at the University of California’s Institute of Experimental Biology, where he worked on projects such as lenses that made it possible to read a

  newspaper underwater. For some reason, they never caught on. But in 1932, while still only twenty-seven years old, he became obsessed by the idea that he could restore life to the dead.




  At the heart of Cornish’s plan was a teeter board. This was essentially a seesaw. “By tying the ‘dead’ subject to a teeter board, and alternately tipping up and

  down,” Cornish wrote, “one expects a considerable artificial circulation of the blood.” His theory was that if you could get the blood flowing in recently deceased patients who

  had suffered no major organ damage, life would return.




  During 1933 he attempted to revive victims of heart attack, drowning, and electrocution with the teeter board, but had no success. He did note, in a confidential report submitted to the

  University of California, that after the corpse of a heart-attack victim was “teetered” for over an hour, the “face seemed to warm up suddenly, sparkle returned to eyes, and

  pulsations were observed in soft tissue between windpipe.” But the guy remained dead.




  Cornish decided to perfect his method on animals before trying it again on humans. In 1934 he went public with a series of canine resuscitation experiments. He operated on a total of four fox

  terriers, naming them, in an allusion to the biblical character brought back to life by Jesus, Lazarus II, III, IV, and V. The fate of Lazarus I was not recorded.




  First he killed the terriers, asphyxiating them with a mixture of nitrogen and ether until their heartbeats and breathing stopped. Then he tried to revive them using a combination of teetering,

  mouth-to-snout resuscitation, and injections of adrenaline and heparin (an anticoagulant).




  Amazingly, he had some success. The dogs returned to life. The catch was that it was a meager semblance of life. Lazarus II and III died (again) after a few hours, having never achieved

  consciousness. Lazarus IV and V were more of a success. They lived on for months, though blind and severely brain damaged. It was said they inspired terror in other dogs they met.




  The press ate up the news of Cornish’s research, delivering blow-by-blow accounts of each experiment. “I could hear the breath coming back into that still body,” one reporter

  wrote of Lazarus II. “Slowly at first, then quickly as if the dog were running. The legs twitched. Later I heard a whine and a feeble bark.” It helped that with his brooding eyes,

  sallow skin, and dark hair, Cornish looked the part of a mad scientist.




  Hollywood also loved Cornish. Universal produced Life Returns (quoted from above) in 1935. It would be a totally forgettable movie—imagine a bad combination of

  Frankenstein and Our Gang—except that it features five minutes of Cornish’s actual experiments spliced into the action. Cornish’s work also inspired a number of

  Boris Karloff movies, including The Man with Nine Lives and The Man They Could Not Hang.




  The University of California, however, was not so taken with Cornish’s new line of research. Faced with complaints from animal-rights activists, the school ordered him off its campus and

  severed all ties with him. He retreated to his Berkeley home.




  Cornish lay low for the next thirteen years, fending off hostile neighbors who complained about sheep and dogs escaping from his lab and mystery fumes that made paint peel on surrounding

  buildings. But in 1947 he triumphantly returned to the headlines with news that he had perfected his technique and was ready for a bold new experiment. He would bring an executed prisoner back to

  life! He had moved on from teeter boards. Now he unveiled a Heath Robinson-style heart-lung machine made out of a vacuum cleaner blower, radiator tubing, an iron wheel, rollers, and a glass tube

  filled with sixty thousand shoelace eyes.




  San Quentin death-row prisoner Thomas McMonigle volunteered to be Cornish’s guinea pig—despite assurances that, if the experiment was successful, he would still have to remain in

  prison—but the experiment was never given a chance. California state authorities flatly turned down Cornish’s request.




  Utterly defeated, Cornish returned home and eked out a living selling a toothpaste of his own invention, Dr. Cornish’s Tooth Powder. He died of a stroke in 1963. The local paper noted in

  his obituary that while attending Berkeley High School as a teenager he had been the “first student ever known to wear sandals to school regularly.” It was a fitting tribute to a man

  who never quite fit in.
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  The Two-Headed Dogs of Dr. Demikhov




  A hiker wandering through the forests outside of Moscow comes across a large, official-looking building. Peering over the fence surrounding it, he sees doctors and nurses

  walking dogs around a courtyard. Hardly a shocking sight. But a second look leaves the hiker puzzled, and scared. There’s something different about these animals. He sees a dog limp by with

  one leg a conspicuously different color than the rest of its body—as though the leg had been sewn on. And could it be? Surely not. But yes! One of the other dogs has two heads.




  The Soviet Union shocked the world in 1954 when its government proudly unveiled a two-headed dog. The strange animal was the creation of Vladimir Demikhov, one of the

  nation’s top surgeons. He had honed his craft in field hospitals during World War II, after which the government set him up in a top-secret research center outside Moscow. His mission there

  was to prove the Soviet Union’s surgical preeminence.




  Demikhov created the two-headed dog by grafting the head, shoulders, and front legs of a puppy onto the neck of a mature German shepherd. Eventually he created twenty of these hybrids. However,

  because of postoperative infection, most of the dogs didn’t live long. The record was twenty-nine days—suggesting that, at least as far as the dogs were concerned, two heads were not

  better than one.




  The dogs made headlines around the world. The press nicknamed them Russia’s “surgical Sputnik.” In 1959 United Press reporter Aline Mosby visited Demikhov’s lab and met

  Pirat, a German shepherd/puppy combo. Accompanying Demikhov on a walk with Pirat, she noted Pirat had to be led by the ears because a normal collar wouldn’t fit around his neck.




  Mosby also reported that although the two heads shared a circulatory system, they led separate lives. They slept and woke at different times. The puppy even ate and drank on its own, though it

  didn’t need to because it received all its nourishment from Pirat. When the puppy eagerly lapped at a bowl of milk, whatever went into its mouth dribbled out the stump of its esophageal tube

  onto Pirat’s shaved neck.




  Was there any medical justification for the dogs? Critics didn’t think so. They dismissed them as a publicity stunt. Demikhov, however, argued that they were part of a continuing series of

  experiments in surgical techniques. His ultimate goal was to make possible a human heart-and-lung transplant. In fact, another doctor eventually performed the first human heart transplant—Dr.

  Christiaan Barnard in 1967— but Demikhov is widely credited with paving the way for it.




  Demikhov also envisioned a future in which banks of surgical spare parts could be created by grafting extra sets of limbs onto human “vegetables”—his term for brain-dead

  patients. When needed, the limbs would be removed. An entire market in used extremities could come into existence. However, Demikhov seriously underestimated the problems involved with tissue

  rejection. For that reason, you don’t need to fear a Demikhov Limb and Organ Bank opening on a street corner near you anytime soon.
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  Franken-Monkey




  The monkey opened his eyes. Even through the haze of drugs, he could sense something was wrong. He tried to move but couldn’t. Why were his limbs not responding? He

  felt scared and wanted to run. Instead he could only stare straight ahead. What was this place he was in? Who were these men that surrounded him? Angrily he tracked their movements with his eyes

  and warned them away the only way he was able—by baring his teeth and snapping menacingly at the empty air.




  When American leaders learned that Vladimir Demikhov had created a two-headed dog, they knew they had to respond. For the sake of national pride, they not only had to match

  Demikhov’s achievement, but also had to do one better. Thus ensued one of the more peculiar chapters of the Cold War— a surgical arms race. Though perhaps head race would be a

  more fitting term.




  America’s answer to Demikhov was Robert White. In 1960 White was a thirty-four-year-old Harvard-trained surgeon with great ambitions. He wanted to make a name for himself, and if in doing

  so he could simultaneously help his country, then all the better. So in 1961, with the help of the U.S. government, he established a brain research center in Cleveland, Ohio. The government told

  him to do whatever it took to beat Demikhov.




  White agreed with critics who thought Demikhov’s dogs were a bit of a stunt. Sensational, yes. But still a stunt. After all, stitching the upper body of a puppy onto the neck of an adult

  dog was not a true head transplant. What White envisioned doing was altogether more ambitious. He would cut the head off an animal and then sew on a new, functioning head. It would be a true head

  transplant, the kind of thing found only in Hollywood movies and science-fiction novels.




  But before he could do this, he had to learn more about how the brain functioned. This would take him years of study and experimentation.




  Step one in this process was to find out whether a brain could be isolated from the body and remain alive. On January 17, 1962, he proved this could be done. He removed the brain of a monkey

  from its skull and sat it on a stand, supplied with blood from an external source. This was a far more complicated procedure than simply lopping off the top of the skull and lifting out the gray

  matter, because the arteries supplying blood to the brain had to remain intact. White had to carve away the tissue of the face—the skin, nerves, muscle, and cartilage—until all that

  remained was the skull attached to the body by the thread of the arteries. Only then did he crack open the skull and reveal the brain. It took hours. As he worked, he puffed on a pipe and chatted

  about current affairs, as though he were chiseling away at a piece of wood instead of a living creature.




  The brain sat motionless on the stand, a gray mass of tissue. Only by its electrical activity—the blips of an EEG trace—could one tell it was alive and thinking. After a couple of

  hours, having done what he set out to do, White switched off its blood supply. It took three minutes for the brain to die.




  The next step was to find out whether a brain could survive being transplanted into another living creature. White achieved this goal on June 3, 1964. He removed the brain of a dog and placed it

  under the neck skin of another dog, where the brain remained alive, floating in darkness, for days. Unfortunately for the dog that played host, it was no smarter for having a second brain. In fact,

  the extra brain was literally nothing more than a pain in the neck.
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