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1732 
Scrapie—a transmissible 

spongiform encephalopathy that 
affects sheep—is first described in 
Europe. Transmissible spongiform 
encephalopathies (TSEs) are now 

known to be prion diseases.

Basic Prion Science
HIGHLIGHTS FROM HISTORY

1960s 
London-based researchers Tikvah 

Alper and John Stanley Griffith, who 
are studying sheep scrapie, suggest 
that such spongiform diseases are 

not caused by viruses, but by rogue 
proteins. Many of their colleagues 
view this idea as heresy or idiocy.

1967 
The first U.S. case of chronic 

wasting disease (CWD) is 
identified in a captive mule 

deer in Colorado, more than 
a decade before the existence 

of prions is established. 
The disease is classified as 

a TSE in 1978.

1982 
Stanley Prusiner’s studies at the 
University of California, San 

Francisco, provide the first direct 
evidence that prion protein is 

the infectious agent in a TSE. In 
1997, Prusiner receives a Nobel 
prize for his discovery of prions.

1999
David Westaway and his 

colleagues at the University 
of Toronto develop transgenic 

mice for use in studying 
Alzheimer’s disease.
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APRI RESEARCHERS IN ACTION

Milestones

At the University of Alberta, Burim 

Ametaj and David Wishart have 
found that prions may play a role in 
the body’s immune system.

Jan Braun and her team at the 
University of Calgary have identified 
three proteins that regulate the 
folding of prion protein.

Stefanie Czub and her 
international research team are 
characterizing prion strains in natural 
and experimental hosts.

Charles Holmes and Jack 

Jhamandas and their colleagues at 
the University of Alberta have found 
that prions play a role in the electrical 
activity and signaling mechanisms 
of cells.

At the University of Calgary, 
Frank Jirik and his team have 
found that prions have an effect on 
blood pressure, body temperature 
and hormones. 

Frank Jirik at the University 
of Calgary and Nat Kav at the 
University of Alberta are investigating 
the role of prions in binding copper, 
an element that is vital for cell health.

Luis Schang and his University 
of Alberta team are using a protein 
analysis technique called proteomics 
to explore the role of particular 
enzymes in the development of 
prion diseases.

At the University of Alberta, Valerie 

Sim is exploring how the shape and 
size of misfolded prion particles affect 
their ability to cause disease.

University of Alberta researchers 
led by Maria Stepanova, Brian 

Sykes and David Wishart have 
described what prions look like, 
how they fold and how misfolded 
prions differ from normal, non-
infectious ones.

At the University of Alberta, 
David Wishart and Michael 

Woodside have screened the effects 
of various molecules and chemicals 
on prion protein. Frederick West 
and his colleagues have synthesized 
molecules that can prevent normal 
prions from misfolding into their 
infectious form. The work of 
these researchers could lead to the 
development of drugs to prevent or 
treat prion diseases.

APRI Scholar David Westaway 
has discovered a new prion-like 
protein, shadoo.

Charles Young and his 
University of Alberta team have 
characterized prions from four 
different species and found distinct, 
species-specific behaviour.

At the University of Calgary, Gerald 

Zamponi and his team have found 
that prions protect brain cells from 
fatal chemical hyperactivity.
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Sources:
U.S. Food and Drug Administration, All About BSE, April 20, 2010, accessed May 9, 2011, 
http://www.fda.gov/downloads/AnimalVeterinary/ResourcesforYou/AnimalHealthLiteracy/UCM207386.pdf. 

World Organisation for Animal Health (OIE), Bovine Spongiform Encephalopathy (BSE), accessed May 9, 2011, 
http://www.oie.int/fileadmin/Home/eng/Animal_Health_in_the_World/docs/pdf/BSE_EN.pdf. 

YOU CAN’T get 
BSE from drinking 
cow’s milk or eating 

milk products.

YOU CAN’T get it 
from eating a steak. 

And you can’t get it from 
touching contagious 
tissues or being near 

a sick cow. 

The worldwide incidence 
of BSE is HIGHER IN 

dairy cows than in beef cattle. 
This is because, in the days before 

feed bans, the rations fed to 
dairy herds often contained meat 

and bone meal to increase
milk production.

Cats can get a 
neurological disease that 
has been linked to BSE. 

There is NO EVIDENCE 
that cats infected with BSE 

can transmit the disease 
to their owners.
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KEEPING BSE IN CHECK
The World Organisation for Animal Health (OIE) classifies 
countries into three risk categories for BSE: negligible risk, 
controlled risk and undetermined risk. As of May 2011, 
the OIE recognized 15 countries as having negligible risk 
status, and 32 countries (including Canada) as having 
controlled risk status.

Rigorous surveillance and monitoring has allowed Canada 
to maintain its status as a controlled risk country for BSE.
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BSE SURVEILLANCE
AND CONTROL IN CANADA

1990 
BSE is deemed a reportable disease 4  
under Canada’s Health of Animals 

Regulations. Any suspected case must 
be reported to a federal veterinarian.

1990 
Canada bans the importation 

of cattle from the United 
Kingdom and the Republic of 

Ireland, and bans beef products 
from European countries 

where BSE has been found.

1991 
Canada introduces a passive 
surveillance system for BSE. 

1992 
Canada introduces an active national 

BSE surveillance program. The program 
tests all animals that exhibit clinical signs 

of the disease, as well as some animals 
with no clinical symptoms. The number 
of samples tested is twice what the OIE 
recommends as a minimum standard.

1993 
Canada’s surveillance 

system identifies a 
case of BSE in an 
eight-year-old cow 
that was imported 

from Britain. 

1997 
Canada bans the feeding of 

ruminant-derived protein products, 
including specified risk material 
(SRM), from animal feed used 
for other ruminants, including 

cattle. Removing SRM takes away 
tissues that potentially contain 
BSE infection and prevents the 

transmission of the disease.

2001 
Canada introduces a cattle 

identification program, which 
tracks individual animals from 

their herd of origin to slaughter. 
4  The Canadian Food Inspection 

Agency defines a reportable 
disease as being “of significant 
importance to human or 
animal health or to the 
Canadian economy.”
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Alberta’s cattle industry contributes 
a significant amount to the province’s 
GDP. Just as important, this industry 
sustains farm families and rural 
communities. Canada’s 2006 Census 
reports that one in five Albertans 
(17.9 per cent) live in the country. 

The 2006 Census also reports that 
two in five Alberta farmers (44 per 
cent) operate beef or dairy farms. 
This represents more than 31,000 
farmers and their families.

The prosperity and 
survival of Alberta’s 
farm families 
and communities 
depends on a strong 
cattle industry. Better 
communication and ongoing 
knowledge exchange are needed 
to keep cattle producers informed 
about BSE-related issues and 
their implication for human and 
animal health, the economy and 
the environment. 

Farm Families and Communities

Where’s 
the beef?

Statistics Canada’s 
Cattle Statistics 2011 

report notes that, on 
January 1, 2011, Alberta accounted 
for 40 per cent of the 12.5 million 
head of cattle in Canada. This 
represents nearly five million 
animals. That’s 1.3 cows for every 
citizen of the province!



40

WHAT WE KNOW AND WHAT ALBERTA RESEARCHERS 
HAVE DISCOVERED ABOUT BSE AND SRM

As of March 31, 2011, 35 of the Alberta Prion Research Institute’s projects relate to BSE. 
Of these, 7 projects relate specifically to specified risk material. 

The precise mechanisms behind 
the transmission and progression of 
bovine spongiform encephalopathy 
(BSE) are still unknown, but APRI 
investigators and researchers around 
the world are finding more and more 
pieces of the puzzle.

Before scientists can develop effective 
treatments for prion diseases like BSE, 
they need to understand the shape, 
size and molecular structure of the 
infectious form of the prion protein 
(PrPSc). They also need to understand 
the function of normal prion protein 
(PrPC) and the mechanisms through 
which it misfolds and becomes 
infectious. Investigations by APRI-
funded researchers and others 
have helped to shed light on these 
questions. (For details, see the Basic 
Prion Science chapter of this report.)

Not all cattle are equally 
susceptible to developing 
BSE. Cattle that are 
susceptible typically 
become infected early 
in life, usually within 
their first year.

An animal’s 
susceptibility to BSE is 
determined by a number 
of factors, including 
its genetics, its immune 
system and how it was exposed 
to the disease. In humans and sheep, 
mutations in the prion protein gene 
dramatically increase susceptibility to 
disease, but there has been no evidence 
of a similar effect in cattle. However, 
investigations by Dr. Stephen Moore 
and his team at the University of 
Alberta have discovered a number of 
genes that are associated with BSE 
susceptibility or that are activated when 
BSE is present. 

This knowledge will help scientists 
understand the progression of BSE. 
It will be used to develop new 
and improved herd management 
approaches that can reduce the risk 
of BSE. It may also serve to identify 
biomarkers that indicate when BSE 
is present—a critical early step for 
developing BSE tests and therapies.

What Causes Susceptibility 
to BSE

How BSE Develops 
and Progresses
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THE ISSUES

Protein folding diseases affect 
thousands of Canadians. They exact a 
tremendous toll on individuals, families 
and society, and impose a burden on 
health care and social services.

As with any disease, the costs of 
prion and protein folding diseases 
include direct health care costs, 
opportunity costs and indirect costs. 
Economic impact studies are not 
available for most protein folding 
diseases, but a recent study7 by 
the Alzheimer Society of Canada 
estimated the total economic burden 
of dementia in Canada in 2008 at 
$15 billion. Between 2008 and 2038, 
the cumulative economic burden of 
dementia in Canada is projected to 
exceed $827 billion (in 2008 dollars).

The Cost of Human Prion
and Protein Folding Diseases

Prion diseases in humans are rare in comparison to other protein 
misfolding diseases, but each life they claim is one too many.

As the population ages, more people 
will be affected by protein folding 
diseases and the social and economic 
burden will increase.

But it’s not about the money; it’s 
really about the people. Finding 
answers to the mysteries of prion 
and protein folding diseases will 
save lives.

Safeguarding 
Canada’s 

blood supply

There is no evidence that classical 
Creutzfeldt-Jakob disease can 
be transmitted through blood 
transfusions, but variant CJD can 
be. Since September 1999, Health 
Canada has enforced a vCJD 
Deferral Policy. This means that 
blood donations are refused from 
those who have lived in areas of the 
world where vCJD originated or 
where BSE was prevalent. 

Two cases of variant CJD have been 
found in Canada to date. The first 
occurred in 2002; the disease was 
contracted in the United Kingdom. 
Canada’s second case of vCJD was 
identified in March 2011; the disease 
was contracted in Saudi Arabia. 

On March 11, 2011, the Public 
Health Agency of Canada issued 
a news brief to reassure Canadians 
that the newly found case of vCJD 
had no negative implications for 
the safety of Canada’s food supply 
and posed no secondary risks to the 
health of Canadians.

7  Alzheimer Society of Canada, Rising Tide: The Impact of Dementia on Canadian Society (Toronto: Alzheimer Society of Canada, 2010).




