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The End




During the spring of 2003, in the small town of Goldendale, Washington, the deputy sheriff, a patrolman, and a veterinarian faced something they had never seen before. They had been called to the scene of a gruesome crime. A nine-month-old Gelbvieh bull lay on the ground with its scrotum removed in a neat circle. The bull’s penis had been pulled out and excised. The animal’s left eye was gone. The tongue had been removed, the cut going deep into the back of the throat. No footprints or tire tracks had been found near the dead bull. Normally when cattle die, the final leg movements can leave marks on the ground. Here the investigators found no signs of struggle. According to the owner, the animal had been healthy the day before. It was obvious to the veterinarian that the nine-month-old animal had been deliberately killed and mutilated. Somebody had used a sharp instrument and some surgical know-how to remove the animal’s sex organs. The veterinarian had seen enough to be able to tell the difference between predators, scavengers, and the skilled use of a surgical instrument; the dexterous removal of the tongue gave it away. Either the coyotes were packing scalpels that day or the people who had carried this out knew what they were doing.

A month later, the investigators were still scratching their heads. Three more previously healthy cows had been killed silently in the night on the same property using the trade-mark lethal skill and a thorough knowledge of surgical procedure. Again, the sex organs and eyes had been removed, and in two cases, the tongues had also been taken out. These were not predator attacks. For a second time, the location of the cow killings and mutilations was Goldendale, a sleepy hamlet that lies on the southern border of the Yakima Native American reservation. The region is not populated.

Six months later, on December 23, 2003, authorities announced that the first case of mad cow disease in the United States had been found in a Holstein dairy cow in nearby Mabton, Washington. Mad cow disease, also known as bovine spongiform encephalopathy (BSE), is a deadly and mysterious disease that afflicts cattle. The infectious organism is known as a prion. It is not a virus and it is not a bacterium. It is a unique infectious protein that kills by provoking suicide programs in billions of nerve cells and leaving a spongy, misshapen mess of brain in its wake. Under a microscope the brain of a BSE victim is full of holes. Typically, a few years after initial infection, cattle begin to stagger and act strangely. They twitch and fall down and their behavior can become bizarrely aggressive. Hence the moniker “mad cow.” The disease progresses inexorably and the animals die. There is no cure.

The first announced case of BSE in North America took place just sixty miles from the scene of the unsolved cattle mutilations that had been investigated by law enforcement and a veterinarian a few months earlier. A coincidence? Perhaps. But it was not the first time it had happened.

 

The story of the discovery of America’s first mad cow began on December 9, 2003, the day that a Holstein cow from a Mabton farm was slaughtered. As reported by Steve Mitchell, the UPI medical correspondent who is credited with much of the important investigative journalism on this breaking story, “The cow was chosen for testing because it was a so-called downer, meaning it was unable to walk or stand—a possible sign of the disease.” But was it really a downer? The next sentence of Mitchell’s story would provide an alternate possibility: “Although in this case, an injury to the pelvis sustained while giving birth appeared to be the cause of the cow’s inability to walk.” In any case, the Holstein’s brain was then shipped to the National Veterinary Services Laboratory, USDA’s mad cow testing lab in Ames, Iowa. The lab began to prepare the brain tissue on December 11. The sample was ready for analysis on December 22, after the usual ten days or so the USDA test takes to fix and stain the brain tissue.

The next day, just as people were doing their last-minute Christmas shopping or leaving town to visit relatives, the results of the testing were made public: America had its first case of mad cow disease. “By that time,” reported Mitchell, “meat from the animal had been turned into ground beef and already made its way to supermarkets in several different states where some consumers unwittingly purchased and ate it.” As the USDA continued to make announcements that corroborated Mitchell’s reporting, American meat eaters shuddered. So did the cattle industry; the domestic beef and dairy market is worth tens of billions of dollars in the United States.

Beginning on December 23, the cattle industry canceled all Christmas vacations for their spin machine, and over the holidays began an orchestrated campaign to persuade the American public that eating beef was safe. A key person in the USDA Christmas counterattack was Alisa Harrison, the spokesperson for Ann Veneman, the Secretary of Agriculture. Over the two weeks that followed Harrison proceeded to issue statements, manage press conferences, and otherwise guide the news coverage of the mad cow crisis, all in an effort to reassure “the world that American beef is safe,” according to Fast Food Nation author Eric Schlosser in an Op-Ed piece in The New York Times.

Some people might think that Harrison must have a scientific or veterinary background in order to make such statements. Those people would be wrong. “Before joining the department,” noted Schlosser, “Ms. Harrison was director of public relations for the National Cattlemen’s Beef Association, the beef industry’s largest trade group, where she battled government food safety efforts, criticized Oprah Winfrey for raising health questions about American hamburgers, and sent out press releases with titles like ‘Mad Cow Disease Not a Problem in the U.S.’ Ms. Harrison may well be a decent and sincere person who feels she has the public’s best interest at heart. Nonetheless, her effortless transition from the cattlemen’s lobby to the Agriculture Department is a fine symbol of all that is wrong with America’s food safety system. Right now you’d have a hard time finding a federal agency more completely dominated by the industry it was created to regulate.”

The top echelon of the USDA is literally packed with former executives from the beef industry. Veneman’s chief of staff was previously the chief lobbyist for the cattlemen’s association. Other veterans of the association also have high-ranking jobs at the USDA. So do some former meatpacking executives and a former president of the National Pork Producers Council, Schlosser pointed out. Given the seamless revolving door between the USDA and the cattle industry, the obvious question becomes, does the USDA have the interests of the American consumer at heart or does it have the interests of the cattle industry as a higher priority? Are the statements emanating from the USDA to be interpreted as the unvarnished, objective analysis of a government agency that is taxpayer funded and is working on behalf of the people?

The spin machine from the USDA seemed to work like clockwork until Dave Louthan went public a month later with his account of the slaughter. Louthan is the person who killed the mad cow at Vern’s Moses Lake Meat Company on the ninth of December. Only Louthan says the cow was not a downer. He says the cow was perfectly healthy-looking, and the only reason she was killed was because she refused to get off the trailer ramp and he feared she might back up and trample the other cows lying prostrate in the trailer. It was late in the day, the cow looked balky, and “I was cutting corners,” Louthan told the reporter for the Seattle Times. Louthan had been in the job for four years and has no doubt he remembers the right cow: “Every cow that comes in there, I kill. That kind of puts us in a relationship.”

The Seattle Times story continued: “So he shot a bolt through her head, scooped out a bit of brain, put it in a bag, labeled it with her number, and hung it on the wall with samples from others in the truckload. Later, he checked records to confirm that the ‘mad cow’ was the cow he remembered, the balky Holstein from the Sunny Dene Ranch in Mabton, Yakima County.” If he had not killed the cow outside, the mad cow might never have been discovered, because the plant’s testing program called for sampling cows killed outside only.

Before long, others came forward to corroborate Louthan’s account. The plant manager, Tom Ellestad, confirmed that the cow was walking. “She did walk off the trailer at our place,” Ellestad bluntly told The Oregonian. “You got a definition (problem) with the USDA and the veterinarian. They certainly want to call it a downer.” The trucker who hauled the animal to the slaughterhouse also said the animal was walking. And an investigation by the Government Accountability Project, a citizens’ watchdog group, also confirmed the story by Louthan, who was laid off within weeks of the incident, because, according to his bosses, business had slowed down. Only one person claimed the animal was a downer. The USDA released the actual veterinarian record of the animal; it stated that the animal was a downer.

Every year 35 million cattle are slaughtered in the United States. Out of this number about 200,000 cows are labeled as downers. Until December 2003, the USDA routinely tested about 20,000 downer animals per year for evidence of mad cow disease. Now they test more, but still only a small fraction of the total number of cattle slaughtered every year. So if the animal, as three witnesses have testified, was not a downer, then there is no chance that the USDA could possibly have picked up a case of mad cow disease. And even then, since they were only testing about 10 percent of all downers, even this level of testing was a mere gesture.

That’s why Louthan’s testimony sent shock waves through the cattle industry. Their whole policy was based on a gamble that only downer cows would have mad cow disease. Louthan’s testimony exposed the charade of this policy by showing that a walker could just as easily have mad cow disease.

Although this shocking discrepancy received some attention from the media, it did not get the front-page coverage it deserved. No one was really aware of the implications of the conflicting stories about what happened outside Vern’s meatpacking facility in remote Washington State on that fateful day in December 2003. If Louthan’s version of the events is correct, then this case of BSE was caught purely by accident. The heart-stopping implication is that there are probably many more cases out there like this one. And that means the American public may be happily consuming mad cow burgers.

 

This is a complex, multifaceted story. It is one that I have followed for twenty years as an interested scientist. But only recently did I come to realize that my own research of the past decade actually provides a small piece to this puzzle. As a result, I have gone back and researched the story, found some of it was well known and some of it was buried in the scientific literature. I have also interviewed a number of the principals in this story, which, as we now know, began in New Guinea nearly fifty years ago.

This book suggests how the well-meaning efforts to research a deadly disease that killed thousands of people in New Guinea may have had unforeseen, terrible consequences. The period following these experiments has seen a burgeoning contamination of the North American food chain, and a dramatic increase in the number of people dying from Creutzfeldt-Jakob disease in this country and elsewhere. Joining these dots has, until now, remained below the radar of public consciousness. But on December 23, 2003, all that changed with the public unveiling of the first official case of mad cow disease in a North American herd. Here now is the full story.
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Kuru




A young woman sat in the corner of the mud hut. Though she was bone thin, it was the look on her face that startled her visitor. The woman’s face was expressionless. Her eyes were blank. The lack of expression was so profound, in fact, that she could have been wearing a flesh-colored mask. Every few minutes, a fluttering tremor ran through her body, as if she was shivering uncontrollably from a cold wind.

Vincent Zigas observed the woman as he sweated inside the hot, humid hut. Zigas had never seen symptoms like these before. He learned that the woman had kuru. She had been bewitched, he was told. There were many women and children in the village who had been bewitched by powerful sorcerers and they would all die, or so the story went. Nobody recovered from kuru.

Zigas was a young German-Lithuanian doctor from Australia. He had arrived in the central New Guinea Highlands in 1955 on an Australian government assignment to help eradicate some of the diseases that thrived in the hot, clammy climate. Papua New Guinea presented a daunting topography for outsiders. Within an area slightly larger than California, the country combines dense, almost impenetrable, leech-infested rain forests and highlands stretching up to more than 13,000 feet. Half the island had belonged to Australia since 1910, and after the Japanese takeover during World War II, the Australian government sent several officials into the Highlands in a bid to tame the rampant lawlessness and often gory tribal conflicts among its warlike inhabitants who still used bows, arrows, and stone axes, and knew nothing of the existence of the wheel. But the term “Stone Age” fails to capture the real flavor of the place. Since Captain Cook’s forays into the region in the late 1700s, New Guinea had a reputation for being home to multiple tribes of bloodthirsty cannibals and headhunters.

After his arrival in Kainantu and a nearby village called Okapa, Zigas discovered he was the only medically trained doctor in that part of New Guinea. In 1955, Kainantu, known as the “gateway to the Highlands,” was a small settlement several days’ hike from the Highlands, where the medical supplies from the Australian Department of Health arrived. The town was a central crossing point for people moving up and down from the Highlands and was a natural place for Zigas to set up his base. While in Kainantu he heard rumors about a mysterious disease called kuru in an obscure tribe called the Fore (pronounced FOR-ay). The Fore lived in the remote highlands and had had very little contact with the outside world.

In September 1955, accompanied by a guide, Zigas set off to investigate these increasingly persistent rumors. After two days’ hiking in the high terrain the guide led him into a small hamlet with a few scattered mud huts where Zigas witnessed the woman with the strange symptoms. By the end of the year, he had seen dozens of similar cases, mostly in women and children. He first thought it was a brain disorder, maybe a virus or bacterial infection. With almost no medical facilities and no clean water or electricity in the bush, Zigas took what medical supplies he could carry on the two- or three-day hike into the Highlands. As the numbers of kuru cases multiplied, he was quickly overwhelmed.

Kuru was ripping apart the fabric of the Fore tribe, because every death from kuru demanded a death in revenge of the presumed sorcerer who had cursed the victim. The ritual murder, called tukabu, usually followed the kuru death by a few days. The deaths from kuru were predominantly women and children, but the deaths from tukabu were often men. Usually the tukabu involved the unfortunate person who was accused of sorcery, often with no evidence, being bludgeoned with rocks or hacked to death with machetes. A fiendish balance in mortality seemed to be playing out between the deaths of women and children by kuru and the deaths of men by tukabu.

In his memoirs Zigas described one of the many tragic kuru cases he witnessed. Walking past a village hut, he had encountered a Fore woman, who held “on her lap a limp figure, grossly emaciated to little more than skin and protruding bone, the shivering skeleton of a boy, looking up at me with blank crossed eyes.” Zigas went on to describe how this woman’s only child died the next day while her husband had just been murdered in a tukabu killing.

Zigas spent a year trying to interest the Australian health authorities in the disease and received only vaguely expressed promises in return. Sir Frank McFarlane Burnet, director of the Walter and Eliza Hall Institute in Melbourne and one of the most famous medical scientists in the world, showed curiosity about the descriptions of kuru but did not assign any of the large number of medical researchers at Walter and Eliza to help the floundering German-Lithuanian. Undeterred, Zigas began gathering samples while working virtually alone in very primitive conditions. By scrounging around among his acquaintances and by begging for funds from the Australian health authorities, Zigas began the long project of building a primitive field hospital near the airstrip at Kainantu.

Zigas impressed everyone with his sincerity and he gradually earned trust among the Fore as well. The reward came in early 1957 when they allowed two tribal members suffering from kuru to make the long trip down to the hospital for medical observation and treatment. The Fore were humoring Zigas. They believed Zigas was wasting his time; they knew that kuru was the result of sorcery and that the only way to cure it was to find the sorcerer and persuade him to lift the curse. So it was that Zigas began the long process of medical detective work with the first two kuru patients at his makeshift medical facility.

Then, on March 14, 1957, a surprise visitor showed up at Zigas’s facility in Kainantu. His now famous description of the caller appears in Zigas’s posthumously published book: “At first glance he looked like a hippy, though shorn of beard and long hair, who had rebelled and run off to the Stone Age world. He wore much-worn shorts, an unbuttoned brownish plain shirt revealing a dirty T-shirt, and tattered sneakers. He was tall and lean and one of those whose age was difficult to guess, looking boyish with a soot black crew cut unevenly trimmed as if he had done it himself. He was just plain shabby. He was a well-built man with a remarkably shaped head, curiously piercing eyes and ears that stood out from his head. It gave him the surprised, alert air of taking in all aspects of new subjects with thirst…. I guessed him to be from America….”

The caller, the thirty-seven-year-old D. Carleton Gajdusek, had brashly walked in on Zigas as he was preparing to take a trip to the Fore area. By any standards this tall, thin stranger who “machine gunned” people with a constant flow of questions was a remarkable individual. And Gajdusek came to the wilds of New Guinea with some very powerful connections. These connections would have a huge impact on defining the mysterious disease that ailed the Fore.

Gajdusek was a James Bond–like figure capable of slipping into any foreign country, even without permission if necessary. Combining a razor-sharp physician’s intellect with fluency in nearly a dozen languages, Gajdusek moved as easily through remote tribes in obscure countries as he did in conversing with the world’s best and the brightest researchers in medical science. When he arrived in New Guinea, Gajdusek was well used to spending months sleeping in flea-infested huts and primitive conditions in any number of countries around the world. But it was his very powerful backing in Washington, D.C., that Gajdusek brought to Kainantu that was to change Vincent Zigas’s life.

Gajdusek had traveled extensively in South America, the Middle East, and Central and Southeast Asia under U.S. Army funding obtained by Dr. Joseph Smadel. Smadel played “M” to Gajdusek’s “James Bond.” Gajdusek described the formation of his relationship with Smadel in his Nobel Foundation autobiography: “In 1951 I was drafted to complete my military service from John Enders’ laboratory at Harvard to Walter Reed Army Medical Service Graduate School as a young research virologist, to where I was called by Dr. Joseph Smadel. I found that he responded to my over-ambitious projects and outlandish schemes with severity and metered encouragement, teaching me more about the methods of pursuing laboratory and field research, and presenting scientific results, than any further theoretical superstructure, which he assumed I already possessed.”

During the 1950s, Joe Smadel was one of the most influential and powerful men in the United States medical establishment. Not only was he director and chairman of the U.S. Armed Forces Commission on Viral and Rickettsial Diseases at Walter Reed Hospital, Smadel was also a central figure in establishing the United States military’s embryonic biological warfare program.

A glance at Gajdusek’s research activities for Smadel in the year prior to his arrival in New Guinea gives an idea of his ruthless global pursuit of infectious organisms. In a status report dated January 4, 1956, Gajdusek reported on blood samples with antibodies containing poliovirus, herpesvirus, mumps, panleukopenia virus (PLV), and rickettsia from children from the Río Guapay in Bolivia and the Peruvian Amazon. He had conducted seroepidemiology studies of mumps, PLV, toxoplasmosis, leptospirosis, and syphilis throughout Afghanistan, Iran, and Turkey, and had surveyed poliomyelitis and Q fever in the Middle East. He had also collected and dispatched live biological samples of tularemia, and Omsk and Crimean hemorrhagic fevers from the wilds of Central Asia to Smadel’s headquarters at Walter Reed Hospital. By overcoming a series of insurmountable obstacles with unorthodox strategies, Gajdusek succeeded in grabbing whatever infectious disease prize he was assigned to capture.

Throughout the 1950s Gajdusek mailed a steady stream of live biological samples back to Smadel. The full title of contract DA-49-007-MD-77 that funded Gajdusek’s travels was “Field Studies on the Control of Infectious Disease of Military Importance.” In a letter from Smadel to Gajdusek dated December 12, 1955, Smadel wrote: “I want the exact reference to Crimean and Omsk HF agent. I may be able to work a trade for EEE, WEE, and VEE and the two HFs through the microbiological strain center in Lucerne, Switzerland.” Translating the acronym-laden scientific jargon, we can see that Smadel was casually trading on a global scale in a large number of infectious organisms of biological warfare importance, including Crimean and Omsk hemorrhagic fever, equine encephalitis virus, Venzuelan equine encephalitis virus, and many others. Thus, by the time Gajdusek’s travels took him to remote Papua New Guinea, a successful multiyear relationship between two remarkable men had been established. During the mid-1950s Smadel shifted his operations to the National Institutes of Health (NIH) and maintained a rapidly expanding medical research empire based both in Bethesda and in Camp Detrick, Maryland. Camp (later Fort) Detrick quickly became the center of the U.S. biological warfare research program.

Not only was Gajdusek confident in his abilities and unorthodox methods, he probably also sensed Smadel’s interest in the clandestine aspects of Soviet knowledge in the realm of infectious disease as well. “My passport…is now clear for the USSR,” he wrote to Smadel on December 29, 1956. “My knowledge of the language, literature and places is better than ever. If you can think up any good reason for visiting the USSR en route home (I shall both be under its soft under-belly in Central Asia and on its European borders during the spring) please let me know. I think I would find little difficulty getting around, seeing plenty, learning much, and exchanging ideas. Not being myself aware of anything ‘classified’ I ought to be a ‘safe’ exchange ambassador with enough time to spare to learn what wisdom our Soviet colleagues will pour out.”

Until his death in 1963, Joseph Smadel would have his finger directly on the pulse of all important infectious disease research conducted by the United States government after World War II. He is perhaps best known for his involvement with the polio vaccine initiative. The drive to eliminate polio from the United States took place just as Carleton Gajdusek was trotting across the globe at Smadel’s behest. At that time, in the 1950s, the Sabin and Salk vaccines were in direct competition for effectiveness, and Smadel played a prominent role in judging their efficacy. Publicly, Smadel claimed that the preparations were as safe as Grade “A” pasteurized milk. But privately his sentiments were quite different.

Despite the haggling over which vaccine was superior, both shared a frightening defect not discovered until 1960. In that year, Dr. Bernice Eddy, while working in one of Smadel’s many laboratories, found that extracts of the monkey kidney-cell cultures used to grow poliovirus induced malignant tumors in newborn hamsters. When Dr. Eddy had brought up her concerns to Dr. Smadel, he brushed them off, insisting that the cancers were not really cancers but merely “lumps.”

But two other virologists, Dr. Benjamin Sweet and Dr. Maurice Hilleman, soon were able to pinpoint a virus, SV 40, as the cancer-causing agent. By this time, millions of children had received polio vaccines contaminated with SV 40 virus, and there was no way of knowing whether medical science had conquered polio at the risk of provoking a new affliction. “Joe Smadel couldn’t believe it,” recalls a Smadel colleague, Dr. Anthony Morris. “It was a frightening thing. It’s still frightening. That information was held up for two years before it was made public, and I saw Joe Smadel fall apart under the pressure of keeping it quiet.”

Smadel’s other claim to fame was his intense interest in research on mosquitoes as efficient vectors for a family of viruses called flaviruses (including West Nile virus) that caused hemorrhagic fevers in several parts of the world. And it was his interest in arthropod (insect)-borne viruses that in part led him to commission Gajdusek to travel the world collecting samples of mosquito-borne viruses. (It is no small irony that the years 1999–2004 have seen an increase in deaths from West Nile virus in the United States as a result of the spread from mosquitoes.)

So whether it was gathering tissue or blood specimens of tularemia or West Nile virus for biological warfare development, or samples of polio serum from infected children, by 1957 the Smadel-Gajdusek team was a well-oiled machine for obtaining live infectious disease organisms from anywhere in the world.

 

After their initial meeting in mid-March of 1957, Gajdusek lost no time in accompanying Zigas to visit the two patients in his nearby field hospital. The two women could no longer walk and shivered uncontrollably. Their arms and legs pulsed with slow, continuous, involuntary tremors, which Gajdusek would later call “athetoid movements.” Their speech was slurred, their smiles silly, and their grimaces prominent. Gajdusek would coin a phrase for this, too; he called it “pathological laughter.”

Gajdusek’s first letter to Smadel, dated March 15, 1957, described the excitement he felt after he first saw the mysterious kuru: “I am in one of the most remote, recently opened regions of New Guinea (in the Eastern Highlands) in the center of tribal groups of cannibals, only contacted in the last ten years—still spearing each other as of a few days ago and cooking and feeding the children the body of a kuru case…only a few weeks ago. To see whole groups of well-nourished healthy young adults dancing about with athetoid tremors which look far more hysterical than organic is a real sight. And to see them, however regularly, progress to neurological degeneration in three to six months, usually three, and to death is another matter and cannot be shrugged off.”

To Zigas’s dogged medical investigation skills, Gajdusek brought his capacity to work continuous eighteen-hour days. The team would prove formidable. Within a couple of months, the two physicians had begun equipping the rudimentary field hospital with facilities for taking blood samples and for conducting autopsies. Zigas and Gajdusek spent much of their time trying to treat the steady stream of kuru patients in their hospital. The remainder of the time they spent hiking through the rough terrain, trying to map the epidemiology and geographical distribution of kuru.

Gajdusek accompanied Zigas on several grueling expeditions in 1957. In his book titled Laughing Death, Zigas describes Gajdusek’s indomitable thirst for kuru research: “Our six day trek provided an opportunity to observe even more pictorial parables of Carleton, the crewcut maverick. His strength and endurance were outstanding. Upon our arrival in a village after the most strenuous ‘thrills,’ soaked to the skin, numbed and short-winded, Jack and I would have to rest for a while. Carleton, however, would immediately commence to interview the villagers and collect blood specimens. There was a smack of fanaticism in the way he collected blood from every willing person, including infants, regardless of sex or age. Although I had to go along with his ‘folly’ I did not dare bleed infants or toddlers.”

In another display of his endurance, Gajdusek embarked on a 1,500-mile trek through some of the most dangerous travel conditions in the world in order to map the outer epidemiological limits of kuru and determine how far it extended into the Highlands. Gajdusek found that kuru stopped abruptly at the outer perimeter of the Fore domain. It appeared to be exclusively confined to the single tribal group.

In patrolling the outer limits of the kuru epidemic area, Gajdusek noticed two features that did not accord well with a nutritional cause for the disease. “Many cases develop outside the kuru region in Fore or kuru-region people who have moved into the kuru-free populace to live and work,” wrote Gajdusek. “The illness progresses relentlessly even if patients are totally removed in earliest stages from the kuru region and are on a diet of the non-kuru regions.” He then went on: “…it means that a most unusual toxin exposure is involved, one in which exposure months or even years previously is sufficient to initiate a progressive slow neurological destruction.” Gajdusek was beginning to flirt with the notion of a “slow virus” as the cause of kuru.

Gajdusek’s work in New Guinea continued at a frenzied pace, as did his lengthy and detailed missives to Smadel. In a letter from the remote Okapa police patrol post in New Guinea dated April 3, 1957, Gajdusek wrote: “We have now located forty-one cases of kuru, a clear cut central system degenerative disease of rather rapid course and so uniformly and progressively devastating and almost always fatal…we know of another forty cases in addition to our current forty one, who have had the disease and died…We have accumulated histories of well over a hundred other cases…”

Almost from the first days, Gajdusek’s intense personality and his obvious zeal in probing the mysteries of kuru captivated the Fore people. The Fore respected his commitment to searching out new cases of kuru, even though they knew all attempts to solve the mystery were folly because “kuru was sorcery” and was immune to Western medicine. His superb linguistic skills were revealed early on and he quickly learned the basics of communication with the tribe. So it was not surprising that midway through 1957 Gajdusek had persuaded the Fore to allow them to cut into a kuru victim’s brain after death.

Meanwhile, within a few weeks of Gajdusek’s arrival, political tensions had exploded. McFarlane Burnet and the medical establishment at Walter and Eliza Hall Institute at Melbourne began to regret their casual attitude in not supporting the multiple pleas for help from Vincent Zigas over the previous eighteen months. Suddenly, within a few months, an American with very powerful connections had thrust himself into the middle of “their research” and threatened to hijack any fame and fortune that might result from the discovery of a brand-new neurological disease.

Almost immediately, the Australians began to send supplies and personnel to Kainantu to counteract what they saw as an attempt by the Americans to usurp their research. They also began to apply enormous pressure to protect any biological samples that were obtained from being sent to the United States. When McFarlane Burnet discovered that Gajdusek was about to perform a brain autopsy on a Fore woman who had just died of kuru, he insisted that the brain be shipped to Melbourne.

With typical derring-do, Gajdusek described this first autopsy in a letter to Smadel: “I write at the moment to tell you that we have had a kuru death with a complete autopsy. I did it at 2 AM during a howling storm, in a native hut by lantern light, and sectioned the brain without a brain knife.”
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First Link




The first kuru brain went to Melbourne, but Gajdusek had promised Smadel the second and he kept his word. Within a short time, a middle-aged woman called Yabaiotu had succumbed to kuru and this time Gajdusek sent the carefully autopsied brain back to the United States. In the intervening couple of months, Smadel had hired an expert neuropathologist named Igor Klatzo to examine Gajdusek’s exports at the NIH labs. During the summer of 1957, Gajdusek sent five more brains to Klatzo.

It did not take Klatzo long to report back. By October of 1957, Klatzo had some revolutionary findings on hand. He reported extensive damage to Yabaiotu’s cerebellum as well as to other brain structures. The damage did not fit the profile of any disease he had encountered. Klatzo initially believed that some toxic substance in the Fore diet or maybe in their environment was responsible. Gajdusek had spent months tracking Fore diets in exquisite detail and at one time he suspected heavy metal toxicity.

Klatzo also reported that the damage to the six kuru brains seemed to resemble the lesions found in Creutzfeldt-Jakob disease. When Zigas read Klatzo’s diagnosis, he scratched his head. But Gajdusek had heard of Creutzfeldt-Jakob disease (CJD), and he lost no time in explaining the disease to Zigas.

 

Hans Gerhard Creutzfeldt lived in Breslau (now Wroclaw), Poland, at the beginning of the twentieth century. He worked in the clinic of another physician whose name was destined to be uttered with dread: Alois Alzheimer. At that time Alzheimer was a well-known neuropathologist with a reputation that spanned Europe.

On June 13, 1913, twenty-three-year-old Bertha Elschker was brought into the clinic at the University of Breslau. During Creutzfeldt’s interview with the new patient, she recounted some puzzling symptoms. “In May 1913,” wrote Creutzfeldt, “the patient…began to walk unsteadily; in addition to this a mental change appeared. She no longer wanted to eat or to bathe, she neglected her appearance, became dirty, complained of pressure in the region of the heart, assumed peculiar postures, in that she bent over to her left and pressed her hand against her heart. The unsteadiness of gait increased rapidly, and fourteen days before admission the patient fell over while standing, without losing consciousness. There was no evidence of fever. Three days before admission she suddenly screamed out that her sister was dead, that she was to blame, that she was possessed of the devil, that she herself was dead, that she wanted to sacrifice herself.” During the preliminary exam, Creutzfeldt noted that sometimes she exhibited spasmodic movements in her facial muscles, alternately grinning and grimacing.

Creutzfeldt admitted Bertha to the neurological clinic at the University of Breslau and began observing her. His detailed description of her condition is noteworthy for the number of different variations as the disease progressed: “During the period of observation the behavior is found to be very variable. At times the patient acts in a silly way, with a tendency to jocularity; she makes word associations in a distractible, entirely superficial manner…Often she appears distracted, makes all sorts of grimaces, speaks in an odd, stilted fashion as if she wanted to emphasize even more the scanning quality of her speech. Frequently, there are unmotivated outbursts of laughter, which give the impression of being purely a motor activity. Her attention lapses rapidly, even when momentarily she is aroused to greater alertness…The muscular jerking twichings must often be characterized as more than pseudospontaneous. At times these irritative phenomena are pronounced in the upper extremities and face….”

Within a few weeks Creutzfeldt noticed she could no longer walk. Lengthy bouts of humorless laughter would suddenly erupt. Day by day, he noticed, she began to lose recognition of her surroundings and of the people who attended her. All the while she was losing weight because she refused to eat. “On August 6 a genuine epileptic attack occurs, beginning with clonic jerkings in the right arm, then involving the right half of her face; on the left relatively less contractions in the musculature of the shoulder, chest and face are the only signs of involvement; towards evening a second attack, exactly similar to the first.” Within a few days, her condition had worsened dramatically. “In the last hours stupor deepens,” his notes on the patient concluded, “swallowing is impaired, death ensues on August 11.”

In his 1920 paper Creutzfeldt described unusual lesions in her brain. Massive cell death appeared to have occurred throughout the young woman’s brain, leaving holes in the gray matter. Repeatedly throughout his description Creutzfeldt emphasized that he could not find any evidence of inflammation; he described “a noninflammatory focal dis-integration at the neural tissue of the cerebral cortex,” and later in the paper “a noninflammatory diffuse cell disease with cell outfall throughout almost the entire gray substance.”

Creutzfeldt’s inability in 1913 to find any sign of inflammation in his young patient was important and was a grim foreshadowing of Carleton Gajdusek’s failure, forty-four years later, to find evidence of fever or inflammation in the Fore patients who were dying of kuru. One of the signs of infection by a bacterium or virus is inflammation. The inflammation is the response of the immune system to an outside invader and the lack of fever or any other sign of viral or bacterial attack led to great confusion on Gajdusek’s part in determining the origin and cause of the disease.

Within a couple of years of Dr. Creutzfeldt’s paper another of Dr. Alois Alzheimer’s protégés, Dr. Alfons Maria Jakob in Hamburg, began studying two men and three women, ages thirty-four to fifty-one. All five people appeared to have exhibited similar symptoms to those of the unfortunate Bertha Elschker in Breslau—personality changes, loss of memory, loss of the ability to talk, to stand, or to walk manifested at a slow but relentless pace. As in the original case the subjects lost recognition of people and surroundings, and at different stages they all became bedridden. A couple died within a few weeks; the most robust lasted nearly a year after being bedridden. But all five succumbed to the same ruthless, inevitable march toward death. Dr. Jakob wrote three papers, published in 1921 and in 1923, describing the five patients.

Apart from a notable mention of Creutzfeldt-Jakob disease by a colleague who had worked with Dr. Jakob, the early descriptions of these obscure conditions were relegated to the far reaches of academic library shelves. No notable advances in determining the origins of the disease in humans would be made for years to come.

By the time Klatzo noticed in 1957 just how similar the kuru lesions were to those in Creutzfeldt-Jakob disease (CJD), only about twenty cases of CJD had been described, but none had appeared in any English-language scientific journal. Additionally, it was known that CJD affected middle-aged people, not children as in kuru. Furthermore, the kuru lesions appeared to be much more pronounced than those in CJD.

In about half of the kuru cases Klatzo examined, he noticed unusual “plaques” in the brain sections from the cerebellum. Under the microscope, the plaques looked like a bunch of large, hairy fibers organized around dark centers. The plaques reminded Klatzo of larger versions of those seen in Alzheimer’s disease. At that time, nobody had described plaques in CJD. When Gajdusek saw the Klatzo findings of CJD-like as well as Alzheimer’s-like damage in the cerebellum, he was even more puzzled, since both CJD and Alzheimer’s disease were rare conditions. Why were obscure syndromes that affected one in 10 million Europeans killing thousands of Fore tribespeople halfway around the world?

 

While Zigas, on orders from his superiors in Australia, finished setting up the medical facilities in Kainantu, Gajdusek continued the research field trips into the Highlands virtually on his own. Meanwhile, Gajdusek’s letters back to Smadel described his frustration as he threw every known antibiotic, anti-inflammatory, and dietary modification he knew at the Fore with no effect on the disease. Both Zigas and Gajdusek initially assumed kuru was the result of an infection, but no matter how hard they looked, they found none of the telltale inflammation of lymph nodes and no fevers. This disease defied all attempts at treatment.

In November 1957 Gajdusek and Zigas penned two articles that informed the medical world about a brand-new neuropathological disease epidemic. The articles described the clinical picture as well as the preliminary epidemiology of kuru.

By this time, the Australian press began to worship Gajdusek. His outsize personality and his James Bond–like exploits made him a natural focus for reporters. Gajdusek complained to Smadel: “Time (Magazine) stopped in to get a kuru-story while I was on the last ‘cross-the-island’ patrol. Furthermore, in Moresby I was besieged by reporters—even equipped with tape recorders—and I am most disturbed and annoyed. ‘Laughing Death’…which is a hideous misnomer, fills most Australian papers and magazines with highly distorted and well padded accounts. I…wish to hell that kuru were less a thing to fire the popular imagination, for it will, I fear, be played for all it is worth by the press.”

Even the hard-bitten Smadel was thoroughly impressed by Gajdusek’s devotion and his accomplishments. In 1958 he used his considerable influence to create a position for Gajdusek as a neuropathology researcher at the National Institute of Neurological Disorders and Stroke at the NIH. Smadel’s letter of recommendation included an oft-quoted description of Gajdusek as “one of the unique individuals in medicine who combines the intelligence of a near genius with the adventurous spirit of a privateer.”

When Gajdusek returned to Washington in 1958, he quickly began organizing a traveling kuru exhibit in order to spread the word of this unique new neurological disease in humans. The exhibit consisted of large colored photographs of Fore people, photographs of various victims in different phases of the disease, and multiple, large, color photomicrographs showing the extensive deterioration in different regions of the autopsied brains.

One of the visitors to Gajdusek’s traveling exhibit would provide the second key to the puzzle.
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Mad Sheep




William Hadlow stood spellbound in front of the kuru exhibit in London. Hadlow was a pathologist sent by the U.S. Department of Agriculture to conduct research on scrapie, a usually fatal disease of sheep and goats, at the Compton Laboratory at the Institute for Research on Animal Diseases in England. In one of the curious coincidences that change people’s lives, Hadlow’s work at Compton was to take an unexpected twist.

Today Hadlow is eighty-one years old. He is as sharp as a tack and lives in remote Hamilton, Montana, next to the Rocky Mountain Labs where he has spent a good part of his life. Hadlow described the coincidence to me, recalling with ease events that happened a half century ago.

“A friend of mine, a colleague named Bill Jellison, was passing through from a conference and stopped by Compton in June 1959,” recalled Hadlow. “At dinner that evening he mentioned I might be interested in an exhibit he saw the previous day at the Wellcome Medical Museum in London. It had to do with a strange brain disease of a primitive people in New Guinea called kuru. Soon after Jellison left I took a train into London to see the display for myself…. The exhibit was Carleton Gajdusek’s kuru show and was made out like a poster session with lots of colored photographs….”

Hadlow was riveted by what he saw. “I was immediately drawn to the lesions in the colored photomicrographs of kuru brains,” he told me with a slight inflection in his voice as he remembered the impact of those photographs. “I am sure they were the same colored photos taken by Dr. Klatzo. It immediately struck me right then: Gosh, here is something.” Hadlow remembers looking at the photomicrographs showing the vacuoles, or holes, in the neurons, the cells that are the central nervous system’s primary means of communication. Holes in neurons are very uncommon in human brains and a sure sign of a big problem. “I had seen them for the past year because I had been looking at scrapie brains from goats and sheep,” he recalled. But that was not the only similarity with scrapie. Around the vacuolated neurons were astrocytes, star-shaped cells that accumulate around, and help protect, injured neurons. He had seen these in scrapie brains as well.

At that moment, Hadlow was in possession of knowledge that nobody else had. Not Gajdusek at NIH, nor Zigas in New Guinea, and not Smadel in Bethesda/Fort Detrick. He had seen the link between scrapie and kuru.

It is not clear exactly when or where scrapie first appeared. A recent review in the British Medical Journal (BMJ) mentions “a suggestion that it was already present in northern Europe and Austro-Hungary before the beginning of the 18th century.” In any case, by the middle of the century, the disease had begun to decimate flocks of sheep in Britain. This was a time when there were about as many sheep as people (10 million) in the country, and when wool was one of the dominant commodities in the British economy, accounting for the employment of nearly a quarter of the population.

By 1755 the sheep farmers of Lincolnshire were angry. So much so that they wrote a letter to the British House of Commons stating that a disease they called “rickets” or “shaking” had been decimating their flocks for about ten years. The farmers wrote that this disease was incurable and was “in the blood” of their sheep a few years before the sheep showed signs. They loudly complained to the government about a group of “jobbers” who bought and sold sheep and who indiscriminately mixed healthy sheep with rickets-infected sheep in an attempt to maximize their profits.

One of the best-known and earliest descriptions of the symptoms in sheep came from the Reverend Thomas Comber in England in 1772, who was writing about a disease called “rickets” at that time: “The principal symptom of the first stage of this distemper is a kind of lightheadedness which makes the affected sheep appear much wilder than usual when his master or shepherd as well as a stranger approaches him. He bounces up from his laire and runs to a distance as though he were pursued by dogs…. In the second stage of distemper the principal symptom of the sheep is his rubbing against trees, posts with such fury as to pull off his wool and tear his flesh. The distressed animal has now a violent itching in his skin but it does not appear that there is ever any cutaneous eruption. The third and last stage of this dreadful malady seems to be only the progress of dissolution after an unfavourable crisis. The poor animal as condemned by nature, appears stupid, separates from the flock, walks irregularly, generally lies and eats little. These symptoms increase in degree till death which follows a general consumption.”

Outbreaks in France were described in the late eighteenth century with the animals suffering from tremblante (the shaking), la vertige (dizziness) or la maladie folie (mad disease). The word scrapie describes the incessant and furious rubbing against any rough surface and seems to have been widely adopted by the late nineteenth century, at least in the United Kingdom. By that time scrapie had been described in several countries in Europe. Throughout this period, there was a great deal of confusion about the different symptoms of the disease as it progressed, and many farmers and veterinarians assumed that there were several diseases affecting their flocks.

Although at times scrapie appeared to affect up to 20 percent of some sheep flocks, a truly enormous rate of attrition, the British and Europeans never seemed worried about transmission to humans. After all, they had been eating lamb and mutton for two hundred years. However, during the 1700s, sanitary systems were nonexistent, dead bodies were usually placed in open graves, and disease was rampant. In 1750 in England and Wales the average life expectancy was less than forty years of age. By 1900, that figure had climbed to about fifty. It could therefore be argued that death from scrapie infection was simply masked by the low life expectancy and by the high levels of other diseases. As the twentieth century progressed, the consumption of sheep in Britain decreased and life expectancy increased.

The scientific revolution during the nineteenth century meant that the introduction of scientific principles and scientific equipment became increasingly commonplace and were applied to the problem at hand. In 1898, Charles Besnoit of the École Vétérinaire d’Alfort learned of a mysterious disease that was killing up to one-fifth of the flocks of sheep in southwestern France. For the first time in recorded history, somebody with scientific training and equipment began to study scrapie. Besnoit used a microscope to examine the organs of sheep that had died of the disease: “Upon microscope examination…very obvious nervous system lesions were seen: these were located in the spinal cord and in the peripheral nerves.”

Besnoit’s observations were the first direct confirmation that scrapie was a neurological disease. Large vacuoles and gaps in the nervous system tissue, especially the brain, began to be incorporated as the definitive diagnosis and the unique feature that distinguished it from the legion of other diseases that killed sheep.

But all of Besnoit’s subsequent heroic attempts to delineate how the disease was transmitted, or what caused it, failed. He could find no trace of bacteria in attempts to culture the mysterious scrapie agent and sheep that were inoculated with a couple of liters of blood from a sick animal remained healthy even after nine months. Besnoit tried housing two infected sheep with a healthy animal to determine if the agent was transmissible and again saw no evidence that the healthy sheep became ill. He looked at changing the diet of animals to see if what they ate contributed to the mysterious outbreaks and again he came up empty-handed. Although his many experimental trials ended with frustration, Besnoit’s landmark contribution was the determination that scrapie was in fact caused by something that destroyed the very fabric of the brain.

Across the English Channel, veterinary science was flourishing and nowhere better than in Edinburgh, Scotland, where the Royal School of Veterinary Studies was gaining reputation as a preeminent college in teaching the veterinarian arts. “The most famous of its graduates,” states the school’s online history, “was John McFadyean, who entered the college at its low point in 1874 and later became a member of its staff. He then went on to become the principal to the London Veterinary School and has been justifiably claimed as the founder of modern veterinary science in [Britain]. Perhaps his most outstanding moment was his courageous, but so polite, public rebuttal, at a conference in Edinburgh in 1901, of Robert Koch’s vehemently held conviction that bovine tuberculosis was little hazard to man.” It was only natural at some point in his career that the preeminent British veterinarian would turn his attention to the dreaded sheep disease.
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