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the advanced stages of scrapic animals become stuporous and mapifest visual impairment, excessive
salivation and wasting. The duration of (hc natural clinical course is usually less than four months,

- In keeping with other TSEs the neuropathological triad of spongiform change, ncuronal loss and aswrogfial

prolifersiion occurs in scrapie. Vacuolation of the neuronal cytoplasm is a marked and pathognomonic
feature, being particularly evident in the brainstem and the ventral and lateral harns of the spinal cord,
Cercbral amyloidosis is seen in just over half of natoral cases of scrapie. Ancther charactedstic feature of
scrapic and other TSEs is (he prosence of rod-shuped structures sccn on electron-microscopy and known as
scrapie-assoctaled (trils (see Figure 28). The SAFs are fibrillar forms of amyloid — the same amyloid which
is contained in PrP plaques, Althongh there is no currently availuble clinical diagnostic test for the discase,
a reoent study has ideutified the prescnce of abnormaal PrP in lonsillar tissse from shesp presumed to be
infected with scrapic, long bofore the occurrence of clinical signs, When validated this would raisc the

- possibility of 1onsillar blopsy as a clinical diugnostic, and possibly presymptomalic, test.

3.2 Bovine spongiform encephalbpaﬁly

Bovine spongiform cocephaloparhy was first reported in British cattle in November 1986, Most cases wre
infected as calves; the modal age of disease ocourrence is five years (range 29 months 1o 18 yeats) and the
average incubation period 60 months. Current evidence suggests that the diseasc originated from the use
of feed supplements containing MBM contaminated by a TSE agent. The stringency of the rendering
procedurc, by which anirsal materials wers processed to produce MBM, changed during the 1970s and eatly -'
19805 and decreased wse of hydrocarbon solvents and the adoption of lower temperatures may have resulted
in incrcased survival of the infcctive agent. These changes were adopted in response to a fall in the value
of tallow (the fat-rich fraction of the process whose yield is increascd by using solvent), a risc in the cost of
encrgy and u need to replace old plant with safer systems not using potentially explosive and carcinogenic
solvents, Epidemiological evidence suggests that sheep scrapic, endemic in Great Britain, was the lilmly
source of thc infective agent Lhat jnitiated the BSE cpidemic. However, expetiments indicate that BSE is
associaled with a single major strain of infective agent and although over 20 different scraple simajos are

'‘recogniscd, 1o dalc none appear to match that seen in BSE, This hes led to the further hypothesis that BSE

may have been an uncommon sporadic and/or hereditary discase of cattle that was dramutically amplified
as a result of infected bovine material cnlcring (he modificd rendering process. Whatcver the origin of the
agent respousible {or BSE it is likely that the recycling of infected cattle throngh the rendeting process in
the 1980s was respossible for fuclling the large and explosive epidexic, It is of nolc that BSE has been
experimentally transmitted via the oral route to catue by &s little as 1g of BSE-affected bovine brain,

. The British Government made BSE notifiable in June 1988 and shortly afterwards a stanntofy ban on the

feeding of muninant-derived proicin 10 ruminaats was introdnced, Jn November 1982 a ban was introduced
on the use of certain specified *high risk’ bovine offals (SBO) for human cansumpiion (brain, spinal cord,
wonsils, thymus, spleen and intestines from animals >6 months old). The sclection of which offals should
be included in the SBO ban was based on the cvidence of infectivity of tissucs from scrapie-infected sheop.
BSE infectivily has now been demopstrated in the brain, spinal cord and refina of naturally affected catile
and also in the distal iloum, darsi root ganglia sand bone marrow of those infeced experimentally, However,
a wide range of tissucs from clinically affected cases of BSE have shown no detectable infectivity using the
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mouse bicassay (u.fhich has polential limjwalions, in particular its sensitivity duc to the “specics barrier’ - gee
later), and these include muscle, mitk and a range of Iymphoreticular tissues. In September 1990 the use of
SBO was further resiricled, being pm}u"bilcd for use in fe=d for pll animals and birds. Al the end of 1992
BSE reached iis peak incidenee in the UK bual thereaficr declined rapidly, almost coriainly in response (o
Lhe statutory moasures (sce Figure 29). However, now cases of BSE ware _bcing obscrved in caltle that wore

‘born aficr the ioplementation of the feed ban. 1t has beon sugeested that most of these cases oocurmed .

because of the continued use of fecd rations produced before the ban, cross<contamination of cattle foed by
feed conaining MBM intended only for pigs or ponltry; and an incomplete compliance with the SBO ban,
Further measures were instituted to address these pariicular issues and following the annomncement of a
possible link berween BSE and a nvCID in March 1596, cartle >30 months old and heads from all bovines
over six months old were excluded from all food or feed chains.

Althongh the patiern of the epidemic remains consistent with the hypothesis that the vast majority of cases
arose through infection with contaminaled feed, it remains possible that other roines of ransmission may
occir infrequently, in particiar maternal transmission from dam to calf, A smdy to assess maternal
transimission suggests thal this reay occur at a low rate (estimated 1o be respopsible for only about 1% of
cattle expressing disease) bul alse (entatively suggests that genctic [aclors may influence sasceptibility,

The appearance of a number of novel TSEs, causally linked with BSE, in domestic and caprive arxigm]s :
raises the question ol whether BSE occurs, or will occar, in further animal species, Particular concern has
been expressed regarding the possibility of BSE in sheep, pigs and pouliry. BSE has becn experimentally
trapsmitied 1o sheep by feading as little as 0,5g of infected bovine brain and it is known that some sheep
were [cd MBM uniil this was praclice was bamned in 1988. In this regard the lack of cvidence of a BSE-
related cpidemic of sheep scr-.:apic 1s reassuring, bul concern was snfficicnl o lead (o the ban for human
consumption of ovine brain and spinal cord from sheep over six months of age in the UK and gver one year
in France as part of a risk reduclion stratery, ' )

Fig,s, bul not chickens, have been shown [0 be suscepiible to BSE by parenteral incculation of infected
bovinc brain homogenaic. However, challcngmg pigs with 2 very larpe oral dose of BSE-infecied brain
f:ulcd to producc discasc, at least up 0 6.5 ycars post-challenge,

By Lhc cnd of 1396, aver 168 000 confirmed cuscs of BSE kad been reported in the UK. Relatively small
numbers of cascs have also becn roported in pative-born cattle in Switzerland, the Republic of Ireland,
France, Belgium, Pornigal and the Netherlands. A few cases have also been reported in Germany, Iialy,
Oman, Canada, Denmark, and the Falkland Istands, but solely in animals imported from the UK (source:,
cases reported to the Office International des Epizooties by member countries). _

The duration of the clinical course of BSE is typically one or two months, bul ranges from seven days to 14
monlhs. The maost commonly obscrved signs arc apprchension, hypemesthesiy and ataxia, but affected
ammals may #lso show a decreased milke yicld and loss of condition (see Figures 30 and 31). Thare is o
cffcctive trcatment and the discase always progresses wo death in the affected animal. A number of othcr

‘bavine conditions can mirmic the illness phenotype of BSE, e.p. magnesium deﬁcienr'.y (‘slaggers’), and

currently no practical and reliable laboratory diagnostic disease marker bas been reported, emphasising the
importance of pathological diagnosis. Research is in progress (o identify discuse markers in CSF and uriae,

4
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Pathological changes (sce Figurcs 32 - 35) are similar 1o scrapie in many respects with vacuolar lesions

largely confined to the brainstem and accompanicd by neuronal degeneration and au astrocytic reaction,

Sparse cerelral amyloid plagues are secn in a small proportion of cases, In contrast to scrapic, gredier
- diagnostic itnportance is artributed 10 the newyopil vacyoluton than neurond vactolation.

3.3 Chronic wasting disease of mule and elk deer .

Chronic wasting discase (CWD) is a TSE of mule deer (Odocolleus hemionus), whitc-tailed decr
(Odocoileus virginianus), black-tailed desr (Odocoileus hentionus columbianus) and Rocky Mountain clk
(Cervus elaphus — see Figure 36). The discase has only occurred in limited arcas in the wesiern United
States. Tt was first recognised as a clinical syndrome in 1967 and is typified by behavioural changes and
chronic weight loss leading o death. . ' '

CWD has occwrred in captive wildlife zesearch facilitics in northern Colorado and south-eastern Wyoming

and has also recently bezn identified in commercial el berds 1n South Dakota, Although cascs of CWD bave

been sen in two zoologicat parks, the affected animals all onginated from thie sbove-mentioned research
' facilities. Soon aftcr the recognition of the disease, animal movement from these facifies was stopped.

CWD has also been confirmed in approximately 100 free-ranging deer and clk in 2 limited number of
" counties in nortbern Colorado and south-eastern Wyoming, Animals born in captivity and these born in the
wild have beer afficted with the disease, '

" There is o clear cvidence to suggest that CWD is caused by exposurc to any other form of animal TSE,
Furthermore, other ruminant specics, including wild and domestic cattle, sheep and goals, have boen housed
in facilitics i diredt and indirect contagt with CWD-affecied deer and elk, bat no cascs of CWD have bocn
detected in these animals. Although the cxact origin and mode of transmission of CWD is unknown,
cpidemiological studies suggest Lhat transmission may be lateral, and possibly maternal. Transmission via
feed is not belicved to ocour, affected animals have been fed a variety of foodstuffs with no common
'ingredient of animal origin being identified, [t is of noic that painstaking attempts to eradicute CWD from
captive fadlities, including thorouigh decontamination and a 12-month period free of elk or deer, failed 10

prevent discase recurmence.,

3.4 Transmissible mink encephalopathy

Transmissiblc mink encephalopathy (TME ~ sec Figore 37) was first described in 1967 but had occurzed
on mink farms in Minnesota and Wisconsin as early as 1947, The disease octurs as outbreaks, in farmed
aixk only, and has been recognised in Idaha, Russia, Finland, Canada und Germany, The condition is rare
and mortality high, with pearly all adult mink on an affected ranch succumbing 1o the disease during an
. outbreak. Evidence points to infected foed as the cause of TME and it hus been suggested that serapie is the
likely contaminant. However, experimental uansmission of scrapie 10 mink via the oral route has not been
sucecssful (o date although TME may be causcd by a different scrapic strain that those used experimentally.
The possibality of a bovine origin of TME has also been raised. Products from fallen or sick catle (*downer
cows") were said o have been fed 1o a colony of affected mink in the USA and that these animals bad been
fed a diel frce of any ovine matecial. However, surveillonce of cantle in the USA has not revealed a sinplc






