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BOVINE SPONGIFORM
ENCEPHALOPATHY

One of the transmissible spongiform
encephalopathies

Degenerative neurological disease
Long incubation period

Always fatal

Prion hypothesis






SPREAD

e BSE Is transmitted in feed!
e Use of meat and bone meal in cattle feed

e |nsufficient sterilisation of meat and bone
meal
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AGE OF THE BSE CASES

Most are between 4 and 6 years
The youngest recorded is 20 months
'he oldest recorded Is 19 years

Fewer than 1% are less than 30 months
of age*

* Before feedban implemented






BSE INFECTION

Cow with BSEI

Perhaps
months

S

Infection
of the calf
Lifetime
\ U
~

No detection of BSE possible

Average incubation time: 4-6 years

[Dagmar Heim]

Detection of
BSE agent
In brainstem
possible
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BSE INFECTIVITY IN

CATTLE TISSUES
Tissue ID, per case |% total infectivity'
Brain 25,000 60.2%
Spinal cord 10,000 24.1%
Dorsal root ganglia 1,500 3.6%
Trigeminal ganglia 1,000 2.4%
Distal ileum 4,000 9.6%
Tonsill 0.25 < 0.1%

Adapted from European Commission Scientific Steering Committee
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PATHOGENESIS EXPERIMENTS

e Oral Infection of calves

e sequential killing

e bioassay In mice or calves
 detection of PrP in tissues by IHC






INTRACEREBRAL BIOASSAY IN
CATTLE; NEGATIVE TISSUES

e Spleen, lymph nodes
 muscle

e liver

e kidney

e white blood cells






INTRACEREBRAL BIOASSAY
IN MICE; NEGATIVE

 Muscle
e Lymph nodes
e Blood
e Semen

« Embryos
o Milk
e Reproductive

organs

e QOver 40 tissues






MEASURES TO PROTECT FOOD

e Destruction of BSE-cases
 Ante mortem inspection
e Ban on specified risk material






SPECIFIED RISK MATERIAL

e Brain

e Spinal cord

e Eye

* Trigeminal ganglia
e Dorsal root ganglia
e lleum

onsil
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BSE IN OTHER SPECIES

Z0o ruminants nyala, kudu, oryx, bison, ankole
Cow

Cats cat, puma, cheetah, ocelot, tiger,
lion, Asiatic golden cat

Sheep experimental only
Pigs experimental only

Deer study underway






VARIANT CREUTZFELDT
JAKOB DISEASE

e VCJD first reported 1996

e Different from sporadic CJD
—Younger age
— Different clinical signs
— Different pathology

e ‘Confirmed’ BSE

— Lesion profile
— Biochemical signature on western blot






RISKS TO HUMAN HEALTH

Where has the risk to consumers been
greatest?

he country where the disease was first
recognised

The country with the biggest epidemic
The United Kingdom







RISKS TO HUMAN HEALTH

More than180,000 British cattle have gone down with
BSE

In the rest of the world, the total number of BSE
cases reported to the OIE has been 4,597
(December 2003)

That Is, exposure of humans to BSE in any country
outside the UK must be at least two orders of
magnitude less

This suggests that the BSE risk to humans should be
at least two, probably three, orders of magnitude less
In any other country






BSE CASES IN UK
by year of birth
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RISKS TO HUMAN HEALTH

Since 1996 fewer than 150 people In
the United Kingdom have died from
vCJD

Approximately 22 per year

This equates, very roughly, to an annual
mortality rate of 1 per 2,400,000

Sporadic CJD 1 per 1,000,000 per year
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ESTIMATED NUMBER OF DEATHS DUE TO
INDIGENOUS FOODBORNE INFECTION
ENGLAND AND WALES 1997 TO 2000

1997 1998 1999 2000

Non typhoidal Salmonellas 304 208 146 119
Clostridium perfringens 260 189 89 89
Campylobacter spp. 79 88 84 86
Listeria monocytogenes 87 76 76 68
Escherichia coli 0157 27 22 27 22
Other E.coli 6 6 6 6
Verocytotoxigenic E.coli (Non 0157) 3

Vibrio spp. 2 2 2 2
Yersinia spp. 5 3 2 1
Parasites & viruses 21 19 20 20
Unknown agents 88 73 67 65
Total deaths 882 688 522 480
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EATING IS RISKY!

People choke to death on food

In the USA, every 5 days a child dies
from choking on food

In the UK, In 1999 218 people choked to
death on food

Since 1996 about 150 people in the UK
have died from vCJD






RISK PERCEPTION

e Risk analysts define “risk” as:
— f (probability, magnitude)

e Sociologists define “risk” as:

— f (hazard, outrage)
— where “hazard” = f (probability, magnitude)






RISK PERCEPTION

e “Outrage” function of many factors:
— familiar versus unfamiliar
— non-memorable versus memorable
— undreaded versus dreaded






THE ROANOKE TIMES
Monday, September 20, 2004

STEPHANIE KLEIN-DAVIS | The Roanoke Times

Mellisa Williamson, 35, a Bullitt Avenue resident, worries about the
effect on her unborn child from the sound of jackhammers.

TRAFFIC: Ofﬁcial says
wait for end result
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‘BUT BSE IS DIFFERENT"

« Management of risk totally dependent
on others

e Cooking and kitchen practices provide
no protection
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HAS THE vCJD EPIDEMIC
PEAKED?

Cases so far homozygous MM129
A “second wave”?

People heterozygous MV129
Incubation period

Ease/difficulty of infection
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CODON 129 GENOTYPES

e United Kingdom

- MM 42%

—MV  A47%

-V 11%
e Japan



129

- MM 42%
-MV  47/%
-V  11%



THE TAKE HOME MESSAGE

e Over 180,000 BSE cases in the UK

e Since 1996 fewer than 150 people in the
United Kingdom have died from vCJD

o Approximately 22 per year versus
— 194 salmonellosis
— 156 Clostridium perfringens
— 84 Campylobacter
— 76 Listeria monocytogenes

* Every extra dollar spent on BSE Is a dollar
unavailable to spend on these other diseases
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