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Bovine Spongiform Encephalopathy (BSE)

New variant Creutzfeldt and Jakob
disease (nvCJD)
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No. of CJD and nv CJD in UK (1995-2007)

Year CJD nvCJD
1995 44 3
1996 50 10
1997 71 10
1998 71 18
1999 70 15
2000 54 28
2001 67 20 116
2002 77 17
2003 88 18
2004 58 9
2005 66 5
2006 23 5
2007 51 5

Total 845 166 (3 Still alive)



No. of BSE and nvCJD (1986-2007)

Country No. BSE No. nvCJD
Canada 11 1
France 891 11
Ireland 1353 2

Italy 117 1
Japan 34 1
Luxembourg 2 1
Netherlands 75 1
Portugal 875 1

UK 183,803 166 (3still alive)
US 2 1

Total 188,5230 (Jii)
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Human infected with Al
(1997-2006) & /v A iﬁ’l% &

Indonesia Vietnan Thailand Cambodium China Hongkong Total

04-06 03-05 03-05 04-05 04-06 97-05 97-06

37149 42/93 14/22 6/6 11/16 7/20 128/225

No death/No infected

Turkey 2006 @8 /2@
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Will avian flu H5N1

acquire potential
pandemic ?



Killer 'flu 1Is coming? (H5N1)

So what's the worst that could happen?

A pandemic of human-adapted avian
Influenza such as the 1997 H5N1 virus.

eSuch a reassortant could easily have a
mortality rate of 30-40%o.

‘Within a few months 10-25% of the
world's population could have been
Infected.

eover half a billion deaths or worse ...

6.3 billion X 0.25X 0.4 =0.63 billion
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Scrapie (world wide) BSE

widely debated Prions trigger mad-cow disease
through feed Prions of scrapie and BSE are
Spontaneous different

B AL ety ] €72



{Iﬁ"ﬁ VS = fifi 2

1 EFE)




A 3 Discrimination between Scrapie and BSE

scrapie sBSE sBSE scrapie
- 4+ - 4 PNGaseF N-glycosidase F (PNGaseF),

T %46 BSE 7

_ N A Discrimination between Scrapie and Bovine Spongiform

Encephalopathy in Sheep by Molecular Size, Inmunoreactivity,
and Glycoprofile of Prion Protein C. M. A. Thuring et al.
C - PNGaseF + PNGaseF J Clinical Microb., March 2004, p. 972-980, Vol. 42, No. 3

scrapie bBSE sBSE scrapie bBSE sBSE

- Hydroproteolytic enzyme
- .
. -,..‘_ SBSE smaller than scrapie (aglycosyl band)

FIG. 1. Migration patterns for PrPres in natural scrapie, experimental sheep BSE, and bovine BSE.

(A)  Sheep scrapie and sheep BSE (sBSE). The three glycosylation forms of PrPres, diglycosyl, monoglycosyl, and aglycosyl, are
indicated by arrows, from top to bottom, respectively.

(B) Comparison of migration positions for PrPres triplet bands before and after PNGaseF treatments. The positions of the aglycosyl band

before (-) and after (+) deglycosylation by PNGaseF appear to be identical.

An additional band below the aglycosyl form is variably present depending on the individual sample.

(C) Differences in the migration of the PrPres triplet in sheep scrapie, bovine BSE (bBSE), and sBSE without (-) and with (+) PNGaseF

treatments. Molecular mass markers were 29 and 18.4 kDa, and their migration positions are Indicated by the upper and lower bars,

respectively, beside the panels. The procedures used were the Prionics Check method (antibody 6H4) (A) and the methods designed for

tissue treatment and Western blotting for this study (antibody 66.94b4) (B and C). Applied tissue equivalents were 430 ug (A) and 500 ug

(with PNGaseF) and 1,000 ug (without PNGaseF) (B and C).
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Fig. 4. Histopathology of
vCJD in Great Britain.

(A) Section from frontal
cortex stained by the
periodic acid-Schiff (PAS)
method, showing a field
with aggregates of plaques
surrounded by spongiform
degeneration. (B) Multiple
plagues and amorphous
deposits are PrP-
Immunopositive. Scale bar,
50 pm.
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TRANSMISSIBLE SPONGIFORM ENCEPHALOPATHY

Chronic Wasting Disease  Scrapie BSE

IE" mule deer Ay
' white tailed deer
elk

Chronic Wasting Disease Test Kit
Approved for all 3 species! =%.37 -

Deer/Elk Sheep/goats Cattle

The only USDA approved -
CWD kit for all three species: USDA approval Used worldwide

white tailed deer, mule deer & pending

elk
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Dog sitting posture
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1990 14,407

1991 25,359
1992 37,280
1993* 35,090
No of BSE 199 24,438
: 2000 1,443

Cases in UK
(1888-2007) 20 o
2002 1,144
2003 01l
. 2004 343

*1993 Strictly prohibited
to feed ruminants 2005 225
with MBM 2006 (September) 83

2007 (September) 36

Total 184,019 cases
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Prion (% + 3-v )

PrPsC, PrPres (Proteinase resistant Protein)
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Molecular models of the structure of
PrP¢ (left) alpha form and PrP>¢ (right) beta form



Stanley Prusiner (1982)
(Nobel price 1997)

Purification
Characterization
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Prion hypothesis: n

Alpha form Beta form

...... L I S i Y A S o: S

....normal prion (PrP¢) meets
abnormal Prion (PrP>9)....

...the conversion of normal prion protein
into its infective form was initiated not by
a gene mutation, but by an environmental
agent, such as a toxic chemical.....




Alpha helical

PriPc
e

R

Beta sheet
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through a posttranslational process
during which it acquires a high
beta-sheet content

Refolding into the abnormal PrP protein

The prion hypothesis

¥

Ammplification of
Frisc and possible
depletion of Pric
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No maternal or paternal transmission of BSE was found
In the progeny of mice inoculated with the agent of
CJD (Taguchi et al 1993).

A transgenic mouse line expressing bovine PrP (boTg)
experimentally infected by intracerebral administration of
bovine spongiform encephalopathy (BSE) prions. PrPres
was detected in brains of newborns from infected mothers
only when mating was allowed near to the clinical stage of

disease,
Journal of ( Virology, July 2005, p. 8665-8668, Vol. 79, No. 13)
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However, research in MAFF (UK),

released on Aug 10th 1996, has confirmed
vertical (maternal, or cow-to-calf)
transmission rates of about 10%o, or

about 1% per infected cow per year
(Anon 1996).
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There 1s an enhanced risk of approximately

10% of BSE In offspring born to BSE affected
dams. The results of all epidemiological studies
undertaken to date have been consistent with a
rate of direct maternal transmission of
approximately 10%, in calves born to dams

within 12 months of onset of clinical signs of BSE,
with lower rates up to 24 months prior to the onset
of clinical signs in the dam.

THE POSSIBLE VERTICAL TRANSMISSION OF BOVINE SPONGIFORM
ENCEPHALOPATHY (BSE) REPORT OF THE WORKING GROUP
SUBMITTED TO THE SCIENTIFIC STEERING COMMITTEE

AT ITS MEETING OF 18-19 MARCH 1999

A2 BEEFE T 10%08



A female Friesian-Holstein cow aged 4 years with
clinical signs suggestive of bovine spongiform
encephalopathy (BSE) was slaughtered.

Histological examination of the brain revealed

findings typical of BSE with severe spongiform change.
It Is suggested that since the cow was born after

the ruminant feed ban and since its dam had been a
confirmed case of BSE

the history Is suggestive of vertical transmission
of BSE.

Dealler,S.F. & Lacey,R.W. (1994) Suspected Vertical Transmission of BSE.
Vet Rec FEB 5;134(6):151. SF Dealler, York Dist Gen Hosp,
Dept Microbiol, York YO3 7HE, N Yorkshire, England.
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Tests are performed on the obex area of
the brain stem













Histological Lesions of CWD

Sﬁongjform degeneratpon r \-.
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Williams, E.S. Chronic Wasting Disease. Vet Pathol 42:530-
549, 2005



Williams, E.S. Chronic Wasting Disease.Vet Pathol 42:530-549, 2005
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Geographical Distribution of Countries that Reported at least one BSE Confirmed Case
from 1989 to 30 June 2005 o
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—< 1,100 mm< 110,000 Imports of BritishMBM
=< 11,000 === 110,000 before 1996 (U.5. tons)

Meat and Bone Meal (MBM) was exported to many countries,
with a high exportation rate to Indonesia, Thailand, Taiwan,
the Philippines, Ireland and France.
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MEM ban

Feed ban
: | introduced
e R e 12
J | SBO ban ‘ Mﬁl]lrrlklliﬂn vCID
40000 MBM ban ,
32000 l
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sBOy= spectfied bovine offals (brain, spmal cord, thymus, tonsil, spleen, and intestines from cande =6
months of age); MBEM = meat and bone meal (protein residue prodoced by rendering).




£ K- # "”‘]E? ”\]}“5}}‘;‘31;1
(% 45 F)
2002 a case of vCJD was first reported in
a 22 year-old woman living in Florida
2004 the patient died
1979 the patient was born in Great Britain
1992 immigrated to the United States

The illness duration in this patient (=32 months)
was longer than the median illness duration
for patients in the United Kingdom with vCJD (14 months).

137 S5 23 245
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FIG. 3. The kuru region (shown in black area on map, above; areas over 200 meters in elevation are shaded) contains

more than 35,000 people living in 169 villages (census units) nestled among rain-forest-covered mountains 1,000 to

500 meters above sea level. River drainages of the kuru region are shown in the larger map, with superimposed

Imﬁons of the villages in which kuru has ever occurred. The cultural and linguistic group of each village is indicated: A,

mnna AW, Awa; FN, North Fore; FS, South Fpre, G, Gimi; KE, Keianga; KM, Kamano; KN, Kanite; U, Usurufa; Y, Yate;
YA, Yagaria. ol
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FIG. 12. Chimpanzee with early experimentally induced
Kuru eating from the floor without use of prehension. This
“'vacuum cleaner’’ form of feeding was a frequent sign in
early disease in the chimpanzee when tremor and ataxia
were already apparent.



FIG. 13. Range of movement of forelimbs when walking. Left: Normal chimpanzee. Right: Chimpanzee in stage 2 of
experimental kuru. Quantitative assessment was made by studying individual frames of Research Cinema film.
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