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decade 150,000 cases had 
been diagnosed in cattle 
from over half the herds in 
Great Britain. Cattle farm-
ing was in a meltdown, 
and rumors soon spread 
that the disease could in-
fect the human population. 
The government repeat-
edly assured the public that 
there were no problems. 
John Selwyn Gummer, a 
government minister, an-
nounced: “We can say with 
confidence that beef can be 
eaten safely by everyone, 
both adults and children.” 
Gummer appeared on tele-
vision with his 4-year-old 
daughter Cordelia, forcing 
her to take a mouthful of 
British beef in a hamburger. 
She didn’t want any. Gum-
mer himself took a bite and 

remarked to the cameras: “It’s absolutely delicious.” 
Cordelia has grown to be a fit and healthy sports fan, 
enjoying hockey, tennis, horseback riding, and sailing. 
She used to be a stockbroker and is now a private tutor 
of English and math. Luckily, that worked out well.

The British government was desperately deter-
mined to allay the fears of the public. Ministers and 

Doomsday was 20 years 
ago. A million people  

faced death in Britain, and  
the rest of the world was 
under threat. It was in 
March 1996 that a new 
disease had been officially 
acknowledged — a degen-
erative and fatal neurologi-
cal condition contracted by 
consuming cattle. This was 
Mad Cow Disease. It was a 
scourge unlike any we had 
ever seen and was caused 
— not by viruses or bacte-
ria — but by an unfamiliar 
agent: the prion. 

Prions contain no ge-
netic material and lack 
DNA and RNA. The prion 
is like an infectious protein 
and it resists conventional 
antiseptics. It isn’t even in-
activated by boiling and 
survives when pickled for years in alcohol or form-
aldehyde. And it seemed to be everywhere. Do not 
think it has gone away — there has been a case of Mad 
Cow Disease as recently as March 2016. 

The disease is an affliction of a cow’s brain, bo-
vine spongiform encephalopathy (BSE). The first case 
was in 1984, and others rapidly appeared. Within a 
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Big Beef Over Mad Cow Disease

British beef exports to the U.S. are about 
to resume after 20 years. When secrecy 
surrounded Mad Cow Disease in 1996, 
an instant book revealed the truth. 

3. The Beef Over Britain’s Mad Cows

Cows infected with bovine spongiform encephalopathy (BSE) 
show altered behavior, rapidly lurch about, and then cannot 
walk. BSE cases appeared in Great Britain in 1984, but the 
disease wasn't formally recognized until November 1986.
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civil servants kept quoting the comments of Dr. Rob-
ert Kendal, the chief medical officer in Scotland, who 
claimed that “there is no evidence that eating beef or 
other foods derived from beef is dangerous.” Officials 
claimed: “BSE will never spread to other animals,” 
though 12 different species were to develop BSE. 
“Cows will not infect their calves,” they emphasized, 
and yet infected calves were already being born. “No 
more than 20,000 cows will die,” they said, but it 
was more than half a million. “BSE will disappear by 
1994,” they claimed, though there are occasional new 
cases, even today. “No BSE-infected cows are released 
for food,” they stated, though beef from more than 
400,000 infected carcasses was eventually consumed 
by the British public before regulations on eating of-
fal were introduced in 1989. A ban on the release of 

potentially infected tissues, known as specified bovine 
offal (SBO), began on June 13, 1989 and was immedi-
ately put into place by producers of animal food so 
that pet owners could put their minds to rest. Human 
babies had to wait longer for a ban. They could con-
sume infected SBO for an additional five months until 
further consultations were completed, so babies were 
eating potentially infected food during that period. 
No wonder the British are said to be a nation of ani-
mal lovers. 
       
INQUIRIES AND OBJECTIONS

In May 1988, a committee was set up to report on 
the risks of BSE to animal and human health under 
Sir Richard Southwood, a zoology professor. No one 
serving on the Southwood Committee had carried out 
research into these diseases nor had they any special-
ist knowledge. Setting up the committee was a ges-
ture, not a solution. Rumors were spreading, and the 
committee’s first recommendation was the compulso-
ry slaughter and destruction of all affected cattle. That 
was already too late. It was known that thousands of 
diseased cows (plus a large number of animals that 
were not yet showing signs of infection) had already 
been slaughtered and their meat had found its way 
onto supermarket shelves. Their next recommenda-
tion was that another group should be set up to do 
more research; the Southwood Committee were ad-
mitting that that the problem was beyond their scope. 
They did not hold a second meeting for five months, 
emphasizing how the government was hesitant to act. 
Their final report claimed it was unlikely that people 
could be infected by eating contaminated beef, though 
they added: “With the very long incubation period of 
spongiform encephalopathies in humans it may be a 
decade or more before complete reassurance can be 
given.” The committee insisted that the passing of in-
fection from cow to calf did not take place (this was in-
correct) and that cattle were the end host of the infec-
tion. This was also wrong — there were already cases 
of onward transmission by that time, about which the 
committee should have known. Towards the end of 
their report, the committee added these cautionary 
words: “If our assessment of these likelihoods is in-
correct, the implications would be extremely serious.” 
Wise words. They were wrong, and the implications 
were devastating.

The second committee they proposed was con-
vened with a retired virologist, Dr. David Tyrrell, as 
its chair. Tyrrell had led the Common Cold Research 
Unit (where I had first met him), a department that 

The satirical magazine Private Eye ran a photo of John Gummer, 
a government minister, thrusting a hamburger made with British 
beef at his daughter Cordelia. Gummer was upholding the official 
line that the meat was safe. Cordelia was unwilling to eat it, but 
her dad insisted that it tasted delicious.
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used to investigate the development of germ war-
fare. His committee reported that the brains of cattle 
sent for slaughter should be analyzed to see if some 
cows had BSE even though they showed no signs. 
The government resisted this because of the commer-
cial impact on farming. The committee also warned 
of a frightening human condition: Creutzfeldt-Jakob 
Disease (CJD). This had first been identified in the 
1920s by two German neuroscientists, Dr. Hans Ger-
hard Creutzfeldt and Dr. Alphons Maria Jakob. The 
brains of victims developed lesions and their behav-
ior became irrational until death invariably followed. 
Classic CJD arose spontaneously, and Tyrrell recom-
mended that all new CJD cases over the next 20 years 
should be meticulously monitored. More research, 
they added, was needed — though such reports al-
ways say this. There is a hunger for grant money, and 
the best way to guarantee employment and a healthy 
income is to remind the grant-giving authorities that 
far more research should be supported. Tyrrell’s re-
port was dated June 1989, yet it was held back by the 
government for seven months before being published.

It seemed sensible to bring the experts together, 
so I organized a one-day meeting of the Institute of 
Biology in London on April 29, 1991. It was the first of 
its kind and attracted widespread attention. I was in-
terviewed that morning on national television, which 
was a first for the institute. Presentations included 
“An Historical Account of BSE and other Spongiform 
Encephalopathies in Animals and Man” by Ray Brad-
ley of the Central Veterinary Laboratory, “Current 
Facts in the Context of Scrapie” by Dr. Chris Bostock 
from the Institute for Animal Health, and “Political 
and Presentational Aspects of BSE” by R.C. Lowson 
on behalf of the Ministry of Agriculture, Fisheries 
and Food. The key areas of interest quickly emerged: 
How was BSE related to the disease of sheep known 
as scrapie? That had been known since the 1700s and 
had been studied intensively as a prion disease. Were 
prions the cause or simply a manifestation of the dis-
ease? Under the microscope, amyloid plaques could 
be observed in brain sections infected by scrapie. 

Despite the variety of the presentations, nobody 
would commit themselves. The government was con-
cerned that journalists were on the trail of a sensation-
al story and the officials were all being circumspect in 
what they chose to reveal. Our meeting was left with 
the sense that new findings were crucially important 
but that officials might not admit what they already 
knew. The government was trying to dilute facts with 
expediency and had a constant aim of preserving the 
commercial viability of the meat and dairy industries, 

which outweighed the question of public safety. This 
is typical of governments worldwide; long-term plan-
ning rarely seems to enter the argument, even when 
human safety is at stake. 

MOUNTING EVIDENCE

By 1994, the incidence of CJD in Britain had dou-
bled. The national CJD surveillance unit still claimed: 
“We see no evidence of a CJD epidemic.” The German 
government announced their intention to ban all im-
ports of British beef. Gillian Shephard, then the minis-
ter of agriculture, issued a statement: “I should repeat 
that the chief medical officer continues to advise that 
there is no evidence whatsoever that BSE causes CJD 
and, similarly, not the slightest evidence that eating 
beef or hamburgers causes CJD.” Germany backed 
down and no ban came into force. The first cases of 
BSE were reported in Germany in 2000, and 312 cases 
were later reported. The last one was in 2014. 

In 1996, I discussed the situation with the presi-
dent of the Royal Society, Sir Aaron Klug, and with 
my good friend Professor Peter Biggs, when he was 
president of the Institute of Biology, where I served as 
a member of their council. We were all feeling uneasy 
about the future, and we were not alone. Unknown to 
any of us, Vicky Rimmer, a 15-year-old from Deeside, 
North Wales, had been taken ill in June 1993. She was 

British television aired programs about Mad Cow Disease, while 
the government continued to assure everyone that nothing was 
wrong. However, my discussions with colleagues confirmed that 
a major outbreak was beginning. Cattle were dying and there 
were increasing reports of people falling ill. 
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developing a strange degenerative disease that mysti-
fied the doctors. She was blind by September, then fell 
into a coma and died four and a half years later at the 
age of 20. Then, in August 1994, 18-year-old student 
Stephen Churchill of Devizes, Wiltshire drove inexpli-
cably into an oncoming truck and narrowly escaped 
with his life. Later his mother took him out to lunch; 
afterwards he had no memory of meeting her. Medi-
cal opinion was that he might have depression, but by 
December he was acting drunk and could not even 
write his name. Conventional CJD was unthinkable in 
someone so young, but an official diagnosis was con-
firmed on Feb. 13, 1995: Stephen had a new form of 
the disease called “variant CJD” (vCJD). Nothing was 
done, and in December 1995, British Prime Minister 
John Major announced: “I am advised that beef is a 
safe and wholesome product. The Chief Medical Of-
ficer’s advice is clear: there is no evidence that eating 
beef causes CJD in humans.” 

But other young people were falling ill. Many 
died in their parents’ arms, writhing and moaning, 
for this was a terrible way to die. The bombshell came 
on March 20, 1996. The government finally admitted 
that 10 British youngsters had died of this strange 
new form of CJD and others were falling ill. Secretary 
of State for Health Stephen Dorrell announced: “The 
most likely explanation at present is that these cases 
are linked to exposure to BSE.” The London Evening 
Standard newspaper called me on the phone. Could 
I explain to people what was going on? They sought 
insights from someone outside government ranks. I 

summarized the situation as best I could, adding that: 
“People like facts. They suspect official propaganda.” 
The article was published on March 21, 1996 and trig-
gered an avalanche of interest. Two days later I was in 
London and Klug said he had liked the article. “I am 
not sure where members of the public can turn to find 
any kind of explanation,” he said. “We have to rely on 
the official reports, and they make little sense to any-
body who is not a specialist in the subject.” 

BIRTH OF A BOOK

Four days later, I discussed it all in London with 
Biggs, who has always been a sound source of advice. 
There was much public concern and Biggs said he had 
been perplexed by all the uncertainty. “That would 
make a good topic for a book,” he said. “You should 
think about that.” It hadn’t entered my head. Sudden-
ly the way forward became obvious: I would quickly 
write a book — strike while the iron is hot. “Sooner 
you than me,” said Biggs. I called Alan Samson at my 
London publishing company Little, Brown. He liked 
the idea of a book but not publishing it promptly. “We 
are not geared up to do that,” he said. “Sorry.” On the 
train home that evening I sketched out some ideas 
and faxed a proposal to the Jonathan Cape publish-
ing company, who had recently asked me to propose 
some current ideas in science on which I might like to 
write. They called back the next to say the idea was 
approved, but no, they could not guarantee prompt 
publication. I was beginning to think that the idea of 
an “instant book” was not going to work and decided 
to abandon the idea. Then came a report on the BBC. 
Dorrell was saying that it was the public who were 
mad, not the cows. “There is no conceivable risk from 
beef,” the health secretary proclaimed to the world. 
Matters were getting out of hand.

Two days later, I attended the council meeting at 
the Institute of Biology. Officers and other members 
who had read my Evening Standard article encouraged 
me to consider writing a book. Although I doubted 
whether it would work, I spoke that evening to Patrick  
Janson-Smith, the CEO of Corgi Books at Transworld 
Publishing, who had published the paperback edi-
tion of my book Cult of the Expert. He was “very in-
trigued” by my idea and requested a formal synopsis. 
How long would the book be? How quickly could it 
be researched and written? Janson-Smith put me on 
the spot, so I had to think fast. “Ten chapters each of 
five thousand words,” I said. “It could be done within 
two or three months. Let’s aim for 10 weeks.” This was 
optimistic, I knew, but we needed to move quickly. 

Vicky Rimmer became ill with Creutzfeldt-Jakob Disease (CJD) 
in 1993 and began to stagger and fall. Eventually, Vicky fell into 
a coma for more than four years before she died. Her inquest 
was delayed for four more years, because she seemed to have 
suffered signs of both classic CJD and its variant, vCJD. She was 
the first person to have been diagnosed with vCJD. 
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Janson-Smith was surprised. He suggested a print or-
der of 10,000 copies, which I agreed was realistic. We 
met for lunch in London and he handed me a check. 

I began to call colleagues. At least half a million 
people could be facing death, according to Dr. John 
Pattison, who chaired the Spongiform Encephalopa-
thies Advisory Committee (SEAC). Dr. Michael Young 
provided background advice on CJD, and Dr. Richard 
Lacey, professor of clinical microbiology at Leeds Uni-
versity, gave me full blast of his objections to govern-
ment policy. “Look,” he said, “BSE had been identi-
fied in about 150,000 animals by the beginning of last 
year. I am certain that the only way to tackle the prob-
lem is to destroy all herds containing cattle incubating 
the disease.” Why had the government refused to act? 
“The cattle industry is under constant pressure to pro-
duce more milk and dairy at the lowest possible cost 
because the public demand it. Cows are often fed pro-
tein-rich concentrated food made from the carcasses of 
other animals that have been sent for slaughter. When 
they are killed, most of the cow is used to make burg-
ers, sausages, pies, stocks, and pet food. Until 1989, 
this also included the brain. There is your source of 
transmission.” Dr. Stephen Dealler  of Lancaster Uni-
versity had worked with Lacey and was campaigning 
against the “exceedingly misleading” conclusions of 
the Southwood Report. He and I had met on a televi-
sion program and discussed the situation over wine. 

With facts, figures, and advice teeming in my 
mind, I began to write, stopping only when my wife 
Jan tapped the window and invited me to join her out-
side with some canapés and a glass of white wine. She 
has always had a perfect sense of timing and those 
interludes provided the refreshment I needed. Each 
time I finished a chapter, it was printed out online at 
the publishers’ office by fax direct from my computer,  
and the edited manuscript arrived next day by motor-
cycle courier, ready to be taken to the printer. Two days  
later, April 4, the manuscript reached 11,270 words.

On April 6, I pressed on past 20,000 words before 
driving to the market town of Huntingdon, which 
perches on the serene and willowy banks of the River 
Ouse. I was having tea at the home of Peter Biggs and  
his veterinarian son Andrew. Ideas were clearing 
in my mind, and the Biggses’ extensive knowledge 
proved invaluable. That night, as I fell into bed, the 
book stood at 23,730 words. Next day was Easter Sun-
day and Jan had arranged a celebratory breakfast with 
the family, which started the day in a convivial and  
relaxing atmosphere. For the rest of the day and half 
the night I wrote on steadily until the manuscript 
reached 28,250 words. I had passed the halfway mark 

— the point of no return. Easter Monday, April 8, was 
a holiday, but not for me. I pressed ahead buried by 
mounds of documents and books until I had reached 
37,792 words by 1:00 a.m. I didn’t sleep much; my 
brain was running continually and I had mental tin-
nitus, neurons humming as if there were a generator 
in the next room. 

By the end of April 9, I had reached 42,303 words. 
The manuscript needed a good deal of attention before 
I could finalize the chapters — but at least the book now 
existed. My head was buzzing and my wrists ached, 
yet my mind was euphoric. Everyone was saying that 
nothing like this had ever been done before, and I won-
dered if they might be right. On Friday, proofs of the 
book jacket arrived by mail. I snapped impatiently at 
the hapless mailman, snatching the envelopes from him 
without a word of thanks, preoccupied with progress 
and detached from the real world. The cover looked 
excellent, and I happily signed off on the design. The 
project had taken over my life. I would start writing 
before breakfast and wind down past midnight. By 
the end of the weekend, April 14, the 10 chapters were 
done, and I began preparing the illustrations.

The completed text totaled 50,043 words. I called 
Janson-Smith to say that I hadn’t exactly fitted the con-
tract target, and I hoped the extra 43 words were all 
right. He laughed. “Nobody ever conforms to the con-
tract,” he said. “This is just what we want. Great job.” 
They were so pleased with the rapid writing that they 
planned to publish early in May. That meant the book 

Professor Peter Biggs (left) marks a draft of my BSE book at his 
home in Huntingdon. Biggs, a fellow of the Royal Society and 
former president of the Institute of Biology, had made a chance 
remark that inspired the idea of an “instant book” on BSE.
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would have taken just over a month to research, write, 
print, bind, and ship to the bookshops! The proofs 
were soon checked and I signed them off with Corgi 
books. Janson-Smith said I was due for a rest while the 
books were being printed and bound. I told him my 
wife Jan and I were taking a Mediterranean cruise on a 
Turkish gulet, a traditional sailing vessel with canvas 
sails and a white-painted hull adorned with gleaming 
wooden and brass fittings. He laughed. “We will have 
a long list of interviews for you when you return,” he 
said. “Publication is confirmed for Tuesday, May 7.” I 
checked my calendar. “That’s the day after we return 
to Britain,” I told him. “Close call,” said Janson-Smith. 
“Perfect timing,” I replied.

MEDIA FRENZY

We arrived back in London on May 6, and the next 
day I was taken to the first of many studio interviews 
— 20 of them — starting at 7:00 a.m. and running into 
the evening. Interest extended through the weeks that 
followed with broadcasts and articles in the press. Ev-
eryone asked about the risks of contracting vCJD, and 
I repeatedly said that I didn’t share the general sense 
of panic. The number of human cases had been slow 
to increase, whereas incidence of cattle infected with 

BSE had soared week after week. It didn’t seem to me 
that this was the epidemiology one expected of a ma-
jor outbreak, and I said so. This prediction was risky, 
but it turned out to be correct. To date, 171 people in 
Britain have died, in contrast to the million casualties 
that had been predicted. The highest number was 28 
deaths in the year 2000, while only one has been re-
ported in 2016. It seems that the genetic constitution of 
a potential victim is, in most cases, unsuitable for the 
disease to develop. It now seems to be under control. 

Yet there remain some strange stories circling the 
subject. The man who first identified the nature of the 
prion, and who won a Nobel Prize for his research 
on kuru (the fatal brain disease of cannibals in Papua 
New Guinea) was an American scientist, Dr. Carleton 
Gajdusek, whom I subsequently met in Cambridge, 
U.K. Gajdusek had lived in the homosexual commu-
nities of teenage boys and men that flourish as part of 
the culture in Papua and readily accepted that this was 
harmless sexual activity. Later he brought a number of 
youngsters to the U.S. (most of them boys), and one 
complained to the authorities of his pedophilia. The 
same week that Jan and I were sunning ourselves in 
the seas around Turkey, Gajdusek was being charged 
with child molestation. He was eventually jailed for 
12 months and then left America, never to return. He 
died in 2008, while visiting friends in the arctic town 
of Tromsø, Norway. 

It was Dr. Stanley Prusiner who originally discov-
ered prions, which earned him the 1997 Nobel Prize in 
Physiology or Medicine. When he first published the 

Illustrations for the BSE book had to be simple line drawings; 
there was no time to prepare them all from scratch. Some were 
re-published, like this early micrograph of human chromosomes 
that I had taken 20 years earlier. It identified chromosome 20, 
where prion proteins in infected cells are replicated. We now 
believe that the genetic constitution of carriers can inhibit the 
development of the disease.

Dr. Carleton Gajdusek (left) and I discussed his research in Cam-
bridge, U.K. His Nobel Prize-winning work with the Fore tribe in 
Papua New Guinea had revealed the nature of kuru as a disease 
caused by prions and spread by cannibalism. 
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encephalopathy (TME); and chronic wasting disease 
(CWD) in white-tailed deer, mule deer, elk, and moose. 
Cats have developed feline spongiform encephalopa-
thy (FSE), while African creatures such as the nyala, 
oryx, and the greater kudu are susceptible to exotic 
ungulate encephalopathy (EUE), just as humans suf-
fer from CJD, Gerstmann-Sträussler-Scheinker syn-
drome (GSS), and fatal familial insomnia (FFI). Ortho-
dox science now tends to view all these as a range of 
similar diseases, just as I had proposed, for they may 
be amenable to common lines of investigation. 

THE KURU CONNECTION

There is one view I expressed in my book that was 
not so readily accepted, concerning the nature of the 
human disease we call “variant CJD.” I believe that 
the comparison with CJD is not reasonable — vCJD is 
closer to kuru. That devastating disease was reported 
by workers in Papua New Guinea during the 1950s 
and became recognized by Western science in 1961, 
when Australian scientist Dr. Michael Alpers and 
American anthropologist Dr. Shirley Lindenbaum car-
ried out a field study of the Fore people of Papua New 
Guinea. They concluded that the outbreak of kuru was 
spread by ritual cannibalism. When someone died in 
the tribe, their female relatives took charge of the ritu-
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idea in 1982, he was roundly ridiculed, but he persist-
ed and was eventually proved to have been right all 
along. These prions cause proteins to fold incorrectly 
as they form. Under a microscope, the affected cells 
are found to have deposits of amyloid. 

I began to realize that the many neurodegenera-
tive illnesses formed a spectrum of related conditions. 
Since the time of Robert Koch in the 19th century we 
had known about bacterial infections, and research in 
the 20th century had revealed the viruses. Now we 
had a class of neurodegenerative diseases of which 
BSE and CJD were just examples. 

In my book I wrote: 

There is an overwhelming need for research 
into these fundamental problems. Scientific un-
derstanding of the mechanisms of these diseases 
is lacking. What connections might there be with 
the other brain diseases which are now widely 
recognized, but were unknown a few years ago? 
Alzheimer’s is one example. This too is a fatal, 
degenerative brain disease; as with BSE and CJD, 
one of the features is a network of fine fibrils 
which form in the brain. There could be a com-
mon principle behind their formation. Or what 
of Huntington’s Disease? This is a genetic con-
dition, in which small fluid-filled spaces start to 
replace normal brain tissue. Brain degeneration 
occurs in multiple sclerosis, too, of which we still 
have little understanding. What of motor neuron 
disease, in which nerve cells concerned with sig-
naling movement begin to break down? These 
degenerative afflictions have so much in com-
mon. There may well be general principles which 
unite these dreaded diseases into a conceptual 
whole. It may be that we are on the verge of rec-
ognizing common features for a whole new class 
of human afflictions. We know of viruses and we 
know about bacteria; we know next to nothing 
about the causes of these mysterious degenera-
tive diseases. These are our target for tomorrow.

This has happened, even though it took 20 years. 
The misfolding protein diseases are now being consid-
ered together as proteopathies. Alzheimer’s disease, 
Parkinsonism, Huntington’s disease, cystic fibrosis, 
dementia and amyloidosis are at last recognized as 
having much in common. The diseases in this group 
caused by prions are known as transmissible spon-
giform encephalopathies (TSEs) and include scrapie 
in sheep; bovine spongiform encephalopathy (BSE 
or Mad Cow Disease) in cattle; transmissible mink 

Voids occupy many of the neurons in this brain section from a 
victim who died of vCJD. The specimen, stained with hematoxylin 
and eosin and viewed under lightfield microscopy, shows clearly 
the amyloid plaques (left of center and elsewhere) that are similar 
to the Lewy Bodies seen in Parkinson’s disease. Twenty years 
ago I pointed to the similarities between the many degenerative 
conditions.
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als and dismembered the corpse. The feet and arms 
were cut off and strips of muscle were removed from 
the limbs. The chest and skull were opened so that the 
viscera and brain could be extracted and fed to the 
young and elderly members of the tribe. Females with 
kuru outnumbered males, mainly because men did 
not partake in the rituals. Alpers and Lindenbaum re-

ported that the epidemic was at its height in the 1960s, 
but education of the tribal population led to a steady 
decline, with the last case reported in 2005. 

What struck me was the similarity between kuru 
and the new human disease that had been named 
vCJD. In classic CJD, forgetfulness is an early sign; 
in this new disease, anxiety and uncharacteristic de-

Sections of cerebellum stained to show the immune reaction in a 
case of kuru reveal a granular pattern with typical plaque depos-
its in this photomicrograph by Dr. Catriona McLean of Edinburgh 
and published in the article, “The Neuropathology of Kuru and 
Variant Creutzfeldt–Jakob Disease,” Philosophical Transactions 
of the Royal Society of London (Series B), Nov. 27, 2008.

Stained with hematoxylin and eosin, this specimen from  
Dr. McLean displays the spongiform appearance as vacuoles 
within the neurons of the molecular layer. Purkinje cells and 
granular cells are lost, and hypertrophy is visible within the 
glial cell population. The structure of the brain is destroyed and 
behavioral abnormalities become worse until death ensues.

Research into the histopathology of vCJD at the Centers for Dis-
ease Control and Prevention at Atlanta, provides this photomicro-
graph by Drs. Sherif Zaki and Wun-Ju Shieh, which reveals the 
radiating pattern of amyloid laid down in plaques within the brain 
of patients who fell ill after eating contaminated brain tissue from 
cattle with BSE.    

The Periodic Acid-Schiff stain, developed by German-born Hugo 
Schiff in 1864, reveals polysaccharide deposits, glycoproteins, 
and glycolipids. It is useful in the study of brain sections from 
cases of CJD. This example, from a sufferer from the MV2 
variant of the prion protein gene, shows the classic picture now 
known as “kuru plaques.”
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pression appear early. Victims of classic CJD typi-
cally die within six months, but those with vCJD 
survive for years, and while the average age for the 
onset of CJD is over 60, the average age in vCJD cases 
was below 30. Unsteadiness in walking and muscle 
convulsions are observed both in kuru and the new 
disease, and both feature urinary incontinence. Al-
though behavioral changes occur early in both ill-
nesses, the changes in the electro-encephalogram that 
are seen in conventional CJD are not seen in vCJD. In 
my view, the new disease is not a variant of CJD but  
of kuru. If it needs a new name, then human trans-
missible spongiform encephalopathy (HTSE) might  
be the most appropriate designation. 

CASES TODAY

Kuru may still exist today. After the book had 
been published, I discussed the subject with Aaron 
Klug at a reception in Piccadilly. His pioneering work 
on crystallographic electron microscopy had won him 
the 1982 Nobel Prize in Chemistry, and he had studied 
kuru. His contacts in Papua New Guinea were hint-
ing that the old rituals might still survive. “There is 
a global trend for tribal communities to retain their 
cultural identity,” he said. “There are rumors that 
the old ways may still persist in some remote settle-
ment.” Some years ago I visited Papua New Guinea 
and inquired further. Everyone I spoke to knew of the  
disease and were aware of how it spread. Several 
people thought the traditions might yet persist in  
the highlands, where the South Fore tribes still lived  
in the old ways.

BSE is still with us. Cases have occurred in 24 
countries: for instance, 26 in Japan and four in the 

U.S. between 2003 and 2012. On March 23, 2016, the 
European Union confirmed a case of Mad Cow Dis-
ease in northern France. The E.U. laboratory said “a 
suspected case of bovine spongiform encephalopathy 
(BSE) has been detected in a 5-year-old cow, which 
died prematurely at a cattle farm in Ardennes.” There 
have been only two cases of so-called vCJD world-
wide in the last five years, and only one in 2016, so it 
is now the rarest of diseases. Regulations on what we 
feed cattle and what the industry releases to the public 
have clearly worked. The disease’s need for a specific 
genetic type has helped our understanding, though 
some still claim there could be thousands of human 
carriers in the British population yet to emerge. 

There is no cure for diseases like CJD. A young 
teenager from Northern Ireland named Jonathan 
Simms was the first of seven patients to be treated ex-
perimentally with pentosan polysulphate (PPS) from 
January 2003. Although this did not provide a cure, it 
seems to have increased survival time. All the patients 
who were treated with this drug lived longer than  
expected; Simms lived until 2011. Research in mice 
has suggested that RNA coding for the production of 
misfolded proteins can be blocked by amphotericin B 
and doxorubicin, which are being investigated as pos-
sible treatments for CJD. Research at the University 
of California, San Francisco has centered on quina-
crine, an anti-malarial drug, which clears abnormal 
proteins in cell cultures, though the latest decision is 
that quinacrine has no measurable effect on the clini-
cal course of CJD. One recently published paper from 
the Scripps Research Institute claims that Astemizole 
may have anti-prion activity. Research like this could 
one day reveal a treatment for CJD, but this would be 
a long way in the future.

Cases of BSE (red bars, showing thousands of cases on the left axis) are shown between 1986 and 2011. The rise and fall of vCJD 
cases (in blue, indicated on the right) in the human population during the same time period shows how regulations in farming and 
slaughtering procedures have controlled the epidemic. However, occasional cases of vCJD still occur; one was reported early in 2016.

Modified from NewScientist
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Mad Cow Disease remains one of the most terrify-
ing diseases in living memory. Through chance, and 
with belated action to control its spread, it no longer 
poses a significant threat. Looking back now at my “in-
stant book” after 20 years, it does make one appreciate 
the public’s urgent need to have the key facts when 
these sudden outbreaks occur, and it also brings to 
light the length of time it takes many journals to print 
crucial research. This is a fact all academics accept,  
which is why many now rely on the immediacy of on-
line publishing, even though research websites lack 
the authority of a print journal. When someone is pay-
ing to have hard copy printed and bound, standards 
have to be rigorous. You can produce a 100,000-word 
Sunday newspaper in a week, and I showed that a 
50,000-word book could be completed in a month, 
though an analysis by PubMed (reported by Kendal 
Powell in Nature, Feb. 10, 2016) shows that it takes 
100 days (more than three months) for a paper to be 
reviewed and accepted by a journal, plus another 50 
days for it to appear in print. A paper that is promptly 
accepted takes a good six months to appear in print. 
If a paper has to go through several journals before it 
is accepted, then it can take several years before the 
public see it. 

The BSE book was a minor landmark, and it did 
set records for speedy production. Yet we can see how  
lessons from 1996 still have to be learned. In a list of 
recommendations, I had said: “We need to shift … 
away from the philosophy of ‘cover up and carry on 
as normal.’ Epidemic threats must be eliminated at 
the outset.” But politicians are still slow to react. In 
December 2013, I heard about a small outbreak of 
Ebola in Guinea; yet months went by without much 
response, and by July 2014, 27,000 cases had been re-
corded with almost half of them proving fatal. Not 
until August 2014 did the World Health Organization 
declare it an emergency, and by then it was far too 
late. When cholera broke out in Haiti after the 2010 
earthquake, 10,000 people died and more than half a 
million became sick from the disease. It took until Au-
gust 2016 before the United Nations admitted its role 
in the deadly outbreak; however, it will not be paying 
compensation to the victims.

ZIKA: THE NEW MICROCEPHALY 

Now we are facing a new and frightening epi-
demic of the Zika virus, which attacks developing  
brain cells, causing a baby to be born with a shrunk-
en brain and a small skull. This microcephaly causes 

severe disabilities and requires lifelong care. The 
virus usually spreads by mosquitoes but also can 
be sexually transmitted. At the time of this writ-
ing, the Centers for Disease Control and Preven-
tion (CDC) website, even though it now has a link 
to a page on Zika, still says that microcephaly is 
“caused by certain infections during pregnancy, 
such as rubella, toxoplasmosis, or cytomegalovirus.”

The virus was first isolated in the Zika Forest, 
Uganda, in 1947. Like dengue and yellow fever (to 
which it is related) Zika virus is spread by the fe-
male Aedes aegypti mosquito. For the first 60 years 
since its discovery there were only 14 cases confirmed 
in the whole world. Then there was an outbreak in 
the island of Yap near the Philippines, which af-
fected about 100 people. Five years later, there were 
similar outbreaks in other Pacific islands, includ-
ing Tahiti. Then, in April 2015, it was confirmed in  
Brazil. This time it spread, and more than 70 countries 
have reported cases. In Brazil alone, there have been  
1.5 million victims of Zika infection with 4,000 cases 
of microcephaly. Estimates suggest that there will be  
4 million victims in the Americas by the end of 2016. A 
report published in The Lancet (Sept. 1, 2016) says that 
2.6 billion people across the tropics are at risk. And 
it gets worse. Animal studies suggest that the virus 
can injure the adult brain. There is no cure for Zika, 
though an experimental vaccine developed by Inovio 
Pharmaceuticals is being administered to 160 volun-
teers in Puerto Rico. The female Aedes aegypti mosqui-
to can suck blood day and night throughout the year.  
To prevent infections, long sleeves and tight pants 
are advised in affected countries, and the use of insect 
repellents is highly recommended, particularly those 
containing 20–30% N-diethylmetatoluamide (DEET). 
Everyone who travels should be aware of this.  

Several  laboratories are now finding drugs that  
could prevent the deposition of the amyloid plaques 
seen in so many of those degenerative diseases. There 
is realization that new outbreaks need to be handled  
proactively. Just one of my conclusions in the BSE 
book was disregarded at the time: namely, that we 
had witnessed an outbreak of variant kuru, not CJD. 
Now, even that idea is gaining respectability. The de-
posits of amyloid seen in vCJD patients are now ac-
knowledged as providing a link to kuru. Medical mi-
croscopists are officially calling them “kuru-plaques,” 
and there are more than 4,000 sites online that use this 
term. That was the single proposal of my book, which 
the scientific establishment didn’t accept at the time. 
But perhaps this conclusion was correct after all.


