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Background

The Agence francaise de sécurité sanitaire (Afssa) was asked by the Direction
général de l'alimentation (DGAI) to comment on various proposals made by the CES
ESST (expert committee on TSES) in the EC TSE Roadmap.

On January 24™ 2007, the Norwegian Scientific Committee for Food Safety (Panel on
Biological Hazards and Panel on Animal Health and Animal welfare) received a
request from the Norwegian Food Safety Authority for comments on Afssa’s opinion.
In response, an ad hoc Working Group of experts was appointed with the mandate to
draft a note regarding this issue.

Terms of reference?

The Norwegian Food Safety Authority requests comments to the Afssa report from
the Norwegian Scientific Committee for Food Safety, with particular emphasis on the
situation concerning atypical scrapie. Additionally, there is interest in whether
anything scientifically new emerges from the report. The Norwegian Scientific
Committee for Food Safety is also requested to examine in detail the point in which
the test that differentiates BSE from other TSEs in sheep and goats is questioned.
The situation concerning classical scrapie is obviously also of interest, but due to
time restraints this is considered secondarily in this commission.

Atypical scrapie

In 1998, the molecular and histopathological spectrum of TSEs in sheep was
extended by the discovery in Norway of an experimentally-transmissible, prion
disease disease in sheep that was distinguishable from classical scrapie, and
therefore considered to be an “atypical” form of scrapie, designated Nor98 (Benestad
et al. 2003). Other “atypical” TSE phenotypes, including those similar to, or
indistinguishable from, Nor98, have now been published from several countries in
Europe (Arsac et al. 2007;Buschmann et al. 2004;De Bosschere et al. 2004;Everest
et al. 2006;Gavier-Widen et al. 2004;Klingeborn et al. 2006;Konold et al.
2006;0nnasch et al. 2004;0rge et al. 2004;Stack et al. 2006), and the Falkland
Islands (Epstein et al. 2005).

Atypical scrapie is clearly distinguishable from classical scrapie and BSE, and the
diagnostic differences have been published in an EFSA opinion (EFSA 2005). In the
atypical cases, essentially due to smaller and less stable protease-resistant cores of
PrP>° the results of the rapid tests, using a stringent proteinase K (pK) digestion, are
negative. Tests using a milder pK digestion (Bio-Rad TeSeE or IDEXX ELISA test)
give positive results, and the patterns obtained by WB (Bio-Rad WB) are unlike those
for BSE and classical scrapie, as there is a recognisable band at less than 15 kDa.
The signal is generally stronger in the cerebellar tissue than in the brain stem.

! Bestilling:

Mattilsynet ber VKM om & kommentere AFFSA sin rapport, og da i farste rekke forholdene rundt atypisk
skrapesyke. Det er videre av interesse om det faktisk er noe vitenskapelig nytt som fremkommer i rapporten. Vi
ber ogsd VKM se naermer pa punktet hvor de trekker testen som skiller BSE fra andre TSE hos smafe i tvil.
Forholdene rundt klassisk skrapesyke er selvsagt ogsa av interesse, men pa grunn av Kort tidsfrist blir dette
sekundeert i denne bestillingen.
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Additionally, the lesion profile and pattern of PrPS® immunolabelling in the brain
differs between classical and atypical scrapie (EFSA). In sheep with atypical scrapie,
PrP> has so far been detected only in the brain and cerebellum and occasionally in
the spinal cord. Transmission studies in transgenic mice, inoculated with material
from peripheral organs from cases of atypical scrapie, are underway to address the
guestion of infectivity in peripheral organs.

Atypical scrapie is generally found in older animals than classical scrapie; in Norway
atypical scrapie cases tend to occur in animals of approximately mean 6-7 years,
whereas classical scrapie occurs in animals of approximately mean 2-4 years.

The molecular genetics of atypical scrapie

Atypical scrapie is often found in sheep with other PrP-genotypes than those
associated with classical scrapie (Benestad et al. 2003;Luhken et al. 2007a;Moum et
al. 2005), with a predominance of atypical cases carrying the A;3sH154Q171 (AHQ) and
A136F141R154Q171 (phenylalanine at position 141, AFRQ) alleles. Furthermore, a
significant proportion of atypical scrapie cases have occurred in animals carrying the
ARR allele, which is associated with resistance towards classical scrapie. Preliminary
data (Luhken et al. 2007b) indicate that there may be associations between atypical
scrapie and other genetic elements in sheep, however, further investigation is
needed. Characterization of proteinase K-resistant fragments in Nor98 atypical
scrapie has indicated similarities to the human genetic prion disease, Gerstmann-
Straussler-Scheinker (Klingeborn et al. 2006).

The aetiology and epidemiology of atypical scrapie

As atypical scrapie occurs predominantly in older animals, and the PrP°® appears
restricted to the CNS it has been postulated that atypical scrapie might resemble
sporadic CJD in humans. The absence of PrP*° deposits in the dorsal motor nucleus
of the nervus vagus in atypical scrapie, in contrast to that found for classical scrapie,
might indicate another route of infection. Analytical epidemiological studies in Norway
have not demonstrated any association of transmission of atypical scrapie between
sheep flocks, and this suggests that atypical scrapie might not be contagious, or is
much less contagious than classical scrapie (Hopp et al. 2006).

The finding of individual cases of atypical scrapie in flocks also indicates an absence
of, or a low level of, transmission between animals under natural conditions. However
flocks with more than one case of atypical scrapie have been detected (Luhken et al.
2007a), but as these flocks were of more than 500 sheep, a non-contagious aetiology
is still possible. Nevertheless, the incidence of atypical scrapie is much higher than
that of sporadic CJD in humans. Long-term studies on the occurrence and genetics
of atypical scrapie, combined with the development of more sensitive methods for
detection of infectivity, are needed to elucidate these aspects.

Atypical scrapie is not confined to sheep, as it has also been diagnosed in goats in a
few European countries including Norway (Benestad et al. 2006). Currently the
molecular characteristics of atypical scrapie in goats and sheep are indistinguishable
(Le Dur et al. 2005). However, only a few cases have been found in goats to date, so
any epidemiological link between the diseases in these two species is presently
unknown.
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Studies of the atypical scrapie strain Nor98 in transgenic mice carrying the ovine
VRQ allele have shown that this strain retains its characteristic biochemical features
(Le Dur et al. 2005). Interestingly, no significant reduction in mean incubation time
was observed upon second-passage, indicating that the “species barrier” is relatively
low, with an efficient replication upon first-passage. Transmission studies in sheep
are currently under way in Norway. Data from these trials are not yet available.

The zoonotic potential of atypical scrapie

While no link between classical scrapie in sheep and goats and human TSEs has
been identified (Will et al. 1998), this remains to be ascertained for atypical scrapie.
To investigate this, transmission studies in transgenic mice carrying the human PrP-
gene, and in primates such as macaque, have been initiated, but data are not yet
available. Previous studies concerning the zoonotic potential of classical scrapie
might also be valid for atypical scrapie.

The limitations of the discriminatory tests (BSE/scrapie)

The BSE/scrapie discriminatory tests have been evaluated on a small number of
samples from experimental BSE in sheep and natural scrapie cases in a blinded ring
trial organised by the EU TSE Community Reference Laboratory. Whilst initial data
are promising, further trials with larger sample sizes are warranted. Special cases,
such as co-infection with scrapie and BSE also remain to be investigated. Through
the EC NoE (Network of Excellence, Prion Diag), 13 European laboratories are
presently investigating new technologies and methods for differentiation of TSE
variants in small ruminants, with particular focus on BSE in sheep, So far no reliable
discriminatory tests have been developed.



Norwegian Scientific Committee for Food Safety

Answers to the mandate

Surveillance for a 5-year period

Atypical scrapie occurs in older animals than classical scrapie. A two-year
surveillance period may therefore be too short to detect secondary cases in a
scenario where atypical scrapie is contagious under natural conditions. The
Norwegian Scientific Committee for Food Safety, Panel on Biological Hazards and
panel on Animal Health and Animal Welfare, therefore support the suggested 5-year
duration of surveillance of flocks with atypical scrapie.

PrP-genotyping of the whole flock at four codons (136, 141, 154, 171)

The currently available knowledge regarding sheep genotype and occurrence of
atypical scrapie, indicates a more complex situation than that for classical scrapie.
The Norwegian Scientific Committee for Food Safety, Panel on Biological Hazards
and panel on Animal Health and Animal Welfare, consider PrP-genetic information
from flocks with atypical scrapie to be of value and therefore supports the Afssa
recommendation for PrP-genotyping. In accordance with the view of the minority of
the Afssa committee, the Norwegian Scientific Committee for Food Safety, Panel on
Biological Hazards and panel on Animal Health and Animal Welfare, does not
recommend the destruction of animals based upon PrP-genetic data.

Restrictions on the sale and movement of breeding stock

It is currently unknown whether atypical scrapie is contagious under natural
conditions. In concordance with the suggested 5-year duration of surveillance of
flocks with atypical scrapie, the Norwegian Scientific Committee for Food Safety,
Panel on Biological Hazards and panel on Animal Health and Animal Welfare,
support restrictions on the sale and movement of breeding stock from atypical
scrapie flocks to flocks with a different status.

Testing with relevant tests of culled/slaughtered animals (> 18 months),

The Norwegian Scientific Committee for Food Safety agrees with the Afssa
recommendation for the testing of culled/slaughtered animals (> 18 months) for
atypical scrapie with an appropriate test (currently the Bio-Rad and IDEXX tests).

Discriminatory tests

Atypical scrapie gives a characteristic Western Blot (WB) profile, which is easily
distinguishable from that obtained with BSE. The characteristic atypical WB profile
obtained using confirmatory WB (i.e. Bio-Rad WB) is sufficient to exclude BSE from
atypical scrapie. The Norwegian Scientific Committee for Food Safety, Panel on
Biological Hazards and panel on Animal Health and Animal Welfare, support the
suggestion that non-atypical scrapie TSE-positive animals should be subsequently
tested with a discriminatory test to exclude BSE from classical scrapie, if and
whenever such tests are available.

Scientifically novel finding in the Afssa report

The Afssa report does not discuss any new scientific data. However, the report is
important in that it underlines the uncertainties in the limited knowledge, and
recommends a more precautionary approach for the control of TSEs in sheep.



Norwegian Scientific Committee for Food Safety

References

Arsac,J.-N., Andreoletti,O., Bilheude,J.-M., Lacroux,C., Benestad,S.L. and Baron,T.
(2007) Similar Biochemical Signatures and Prion Protein Genotypes in Atypical
Scrapie and Nor98 Cases, France and Norway. Emerging Infectious Diseases 13,
58-65.

Benestad SL, Knudsen S, Josefsen TD, Os H (2006) Skrapesjuke Nor98 pavist hos
ei geiti Troms. Scrapie Nor98 detected in a goat in Troms county. Norsk
Veterinaertidsskrift 6: 118.

Benestad,S.L., Sarradin,P., Thu,B., Schonheit,J., Tranulis,M.A. and Bratberg,B.
(2003) Cases of scrapie with unusual features in Norway and designation of a new
type, Nor98. Veterinary Record 153, 202-208.

Buschmann,A., Biacabe,A.G., Ziegler,U., Bencsik,A., Madec,J.Y., Erhardt,G.,
Luhken,G., Baron,T. and Groschup,M.H. (2004) Atypical scrapie cases in Germany
and France are identified by discrepant reaction patterns in BSE rapid tests. Journal
of Virological Methods 117, 27-36.

De Bosschere,H., Roels,S., Benestad,S.L. and Vanopdenbosch,E. (2004) Scrapie
case similar to Nor98 diagnosed in Belgium via active surveillance. Veterinary
Record 155, 707-708.

EFSA (2005) Opinion on classification of atypical Transmissible Spongiform
Encephalopathy (TSE) cases in Small Ruminants . The EFSA Journal 276, 1-30,
http://www.efsa.europa.eu/etc/medialib/efsa/science/biohaz/biohaz_opinions/1216.P
ar.0001.File.dat/biohaz_op_ej 276 atypicalscrapiedefinition_en_vfl.pdf)30.
Epstein,V., Pointing,S. and Halfacre,S. (2005) Atypical scrapie in the Falkland
Islands. Veterinary Record 157, 667-668.

Everest,S.J., Thorne,L., Barnicle,D.A., Edwards,J.C., Elliott,H., Jackman,R. and
Hope,J. (2006) Atypical prion protein in sheep brain collected during the British
scrapie-surveillance programme. Journal of General Virology 87, 471-477.

Gavier-Widen,D., Noremark,M., Benestad,S., Simmons,M., Renstrom,L., Bratberg,B.,
Elvander,M. and af Segerstad,C.H. (2004) Recognition of the Nor98 variant of
scrapie in the Swedish sheep population. Journal of Veterinary Diagnostic
Investigation 16, 562-567.

Hopp,P., Omer,M.K. and Heier,B.T. (2006) A case-control study of scrapie Nor98 in
Norwegian sheep flocks. Journal of General Virology 87, 3729-3736.

Klingeborn,M., Wik,L., Simonsson,M., Renstrom,L.H., Ottinger,T. and Linne,T. (2006)
Characterization of proteinase K-resistant N- and C-terminally truncated PrP in Nor98
atypical scrapie. Journal of General Virolology. 87, 1751-1760.

Konold,T., Davis,A., Bone,G.E., Simmons,M.M., Kahn,J., Blake-Dyke,M.C.,

Bracegirdle,J. and Shimwell,C.J. (2006) Atypical scrapie cases in the UK. Veterinary
Record 158, 280.


http://www.efsa.europa.eu/etc/medialib/efsa/science/biohaz/biohaz_opinions/1216.Par.0001.File.dat/biohaz_op_ej_276_atypicalscrapiedefinition_en_vf1.pdf)30
http://www.efsa.europa.eu/etc/medialib/efsa/science/biohaz/biohaz_opinions/1216.Par.0001.File.dat/biohaz_op_ej_276_atypicalscrapiedefinition_en_vf1.pdf)30

Norwegian Scientific Committee for Food Safety

Le Dur,A., Beringue,V., Andreoletti,O., Reine,F., Lai,T.L., Baron,T., Bratberg,B.,
Vilotte,J.L., Sarradin,P., Benestad,S.L. and Laude,H. (2005) A newly identified type
of scrapie agent can naturally infect sheep with resistant PrP genotypes. Proceeding
Natural. Academic Science U S. A 102, 16031-16036.

Luhken,G., Buschmann,A., Brandt,H., Eiden,M., Groschup,M.H. and Erhardt,G.
(2007a) Epidemiological and genetical differences between classical and atypical
scrapie cases. Veterinary Research 38, 65-80.

Luhken,G., Zieleniewicz,D., Brandt,H.R., Buschmann,A., Groschup,M.H. and
Erhardt,G. (2007b) Microsatellites MCMA53 and MCMA16 on OAR15 are associated
with susceptibility to atypical scrapie. Animal Genetics 38, 88-89.

Moum,T., Olsaker,l., Hopp,P., Moldal,T., Valheim,M., Moum,T. and Benestad,S.L.
(2005) Polymorphisms at codons 141 and 154 in the ovine prion protein gene are
associated with scrapie Nor98 cases. Journal of General Virology 86, 231-235.

Onnasch,H., Gunn,H.M., Bradshaw,B.J., Benestad,S.L. and Bassett,H.F. (2004) Two
Irish cases of scrapie resembling Nor98. Veterinary Record 155, 636-637.

Orge,L., Galo,A., Machado,C., Lima,C., Ochoa,C., Silva,J., Ramos,M. and
Simas,J.P. (2004) Identification of putative atypical scrapie in sheep in Portugal.
Journal of General Virology 85, 3487-3491.

Stack,M., Jeffrey,M., Gubbins,S., Grimmer,S., Gonzalez,L., Martin,S., Chaplin,M.,
Webb,P., Simmons,M., Spencer,Y., Bellerby,P., Hope,J., Wilesmith,J. and
Matthews,D. (2006) Monitoring for bovine spongiform encephalopathy in sheep in
Great Britain, 1998-2004. Journal of General Virology 87, 2099-2107.

Will,R.G., Alperovitch,A., Poser,S., Pocchiari,M., Hofman,A., Mitrova,E., de Silva,R.,
D'Alessandro,M., Delasnerie-Laupretre,N., Zerr,l. and van Duijn,C. (1998)
Descriptive epidemiology of Creutzfeldt-Jakob disease in six European countries,
1993-1995. EU Collaborative Study Group for CID. Annals of Neurology 43, 763-
767.



Norwegian Scientific Committee for Food Safety

Scientific Panel Members

Panel on Biological Hazards

Espen Rimstad (chair), Sigve Havarstein, Georg Kapperud, Jargen Lassen, Bjarn
Tore Lunestad, Truls Nesbakken, Lucy Robertson, Eystein Skjerve and Yngvild
Wasteson.

Panel on Animal Heath and Animal Welfare
Wenche Farstad (chair), Knut E. Bge, Jon M. Arnemo, Bjarne O. Braastad, Kare
Fossum, Brit Hjeltnes, Tore Hastein, Jon-Erik Juell, Paul S. Valle and Rune Waagbg.

Acknowledgements

The Chair and members of the ad hoc working group of experts are acknowledged
for their valuable contribution to this risk assessment. The members of the ad hoc
working group were: Espen Rimstad (chair), Sylvie L. Benestad, Petter Hopp,
Michael A. Tranulis, Martha J. Ulvund, and Paul S. Valle.

Scientific coordinators
Siamak Yazdankhah and Ingfrid Slaatto Naess



	Background
	Terms of reference
	Atypical scrapie
	The molecular genetics of atypical scrapie
	The aetiology and epidemiology of atypical scrapie
	The zoonotic potential of atypical scrapie

	The limitations of the discriminatory tests (BSE/scrapie)
	Answers to the mandate
	References
	Scientific Panel Members

