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Blood Transfusion vCJD Strain

Figure 2. Vacuolation scoring in the mouse brain. Lesion profile comparison of vCID (transfusion) case versus vCJD (BSE) transmissions to
identify similarities in vacuolar pathology levels and regional distribution in mouse brains. {mean score +SEM: dashed line - vCJD {transfusion) case;
solid lines - 3x vCJD (BSE) cases for wild-type mice (diamonds — vCJD(BSE) A; squares — vCID{BSE) B; triangles —~ vCJID(BSE) ) and published vCJD (BSE)'
for HuMM transgenic; G1-G9 grey matter scoring regions; W1-W3 white matter scoring regions)

doi:10.1371/journal.pone,0002878.g002
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Figure 3, Detection of abnormal PrP in the mouse brain,
Immunocytochemical detection of abnormal PrP depaosition in hippo-
campus and thalamus (lateral posterior nucleus) of HuMM transgenic
(with additional 40x magnification of florid plaque structure; see box
lower left) and VM wild-type mice following inoculation with vCJD {BSE)
and vCJD (transfusion) material. (Scale bar 200 um, anti-PrP antibody
6H4)

doi:10.1371/journal.pone.0002878.9003

sequenges, and survive for the same lifespan as non-transgenic
mice of the same genetic background (12901a) with no adverse
effects and no features of spontaneous TSE disease. Wild-type
mice (lines VM and RIH) are inbred lines used routinely for strain
iyping of TSEs. RUI is a Pmp-a genotype line and VM is a Pmpb
genotype line. {33] Use of mice for this work was reviewed and
approved by the Neuropathogenesis Division Ethics Committee
for Animal Experimentation. _ o

Mice were inoculated as described prcviousl'{. Groups of 24
wild-type mice received a 0.02 ml dose at 107 dilution by the
intracerebral . route, for vGJD (transfusion) and vGJD (BSE).
Groups of 18 transgenic mice were injected with inoculum at a
higher dilufion of 1077 as in previous experiments more
concentrated inocula had been found to be toxic to the mice.
Jnoculum was prepared as a homogenate in sterile saline from
frozen frontal cortex (with full consent from the patient’s relatives,
and approved by the Lothian NHS Board Research Ethics
Committee (Reference: 2000/4/157)) to allow accurate compar-
ison with previous data. Cases used for transmission were: the first
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Figure 4. PrP* typing by Western blot. Brain homogenates from
HuMM mice inoculated with both vCJID (BSE) and wCID (transfusion}
show similar mobility and glycosylation profile (type 2B) as material

- from vCID patients, (T2B: control vCJD material; antibody; 6H4}
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blood transfusion associated case, designated here as vGJD
{transfusion), and three historical vGJD cases designated here as
vGJD (BSE) A, B, and C. The historical vCJD cases were not
inoculated into the transgenic mice. Data from vCJD {transfusion)
inoculation of the fransgenic mice was compared with that already
published for vCJD (BSE). [12] Data from vGJD (transfusion)
inoculation of the wild-type mice was compared with data from
the three historical vGJD cases.

Mice were housed in independendy ventilated cages in a
Category 3 facility, monitored daily and scored for signs of TSE
disease weekly from 100 days post inoculation. Mice were culled,
when clinical TSE was evident or for animal welfaré reasons, by

- cervical dislocation and the brain bisected sagittally; one half

frozen for biochemical analysis of disease-assocjated prion protem
and the other half fixed in formalin for histology. ° i
Vacuolation scoring was performed accog'c'i'i.fgg to published
protocols and lesion profiles generated. [34,35] Immundeyto-
chemical detection of abnormal PrP deposition was performed as
published and Western blotting of disease-associated PrP from the
frozen half-brain carried out according to Head # al. [12,25]
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Introductlon

. Classical Bovine Sponglform Enccphalopa.thy (cBSE), the first
pnon ‘digease identificd in cattle, was initially reported in 1986 i i
the UK. Food-bome transmisson of ¢BSE to humans was-.

. observed ten, years later as a variant form of Grcutzi'c]dtjakob;' )

stwse (\'CJD) {11, Ieadmg 1o a major public health crisis. -

.- This strair; o{ ¢BSE is now rapidly disappearing as a result of B

appropnate containment measures. However, atypical forms of
"BSE hiavé recently been idéntified in Europe and North America
a5 a consequence of cBSE testing performed in these countries [2-
4]. Because these cases are only found sporadically in older

. animals (28 years) coming to ‘slaughter with'fewi:or no signs of .

disease, it would be plausible to suppose thatat forms’of BSE-
~may have a lower virulence than c¢BSE and be” mnocuous to
- humans. However, recent studics suggest that one of the two main’
* forms of atypical BSE, initiafly discovered in Italy and referred to .
a5 the bovine amyloidotic spongiform encephalopathy {BASE),

'@ PLoS ONE | www.plosoneorg
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s rmght be at the origin of the c.BSE cpldcnu:: toculation of the
* BASE strain into transgenic and inbred mice showed an apparent
“nafural | evolution- towards the typical BSE strain {5,6]. Moreover, .
‘a poss'b] ® link has been suggc:sted between BASE and one subtype

es’ can have si!ent incubation periods exceeding

50° years, as demonstrated for kuru [8)-

One sfrategy to evaluate the risk of BASE for humans consists in
assessing the susceptibility to disease transmission and the degree of
pathogenicity in a non-human primate mode} that has already been
shown to have characteristic clinical signs, histopathological lesions
and PrPres profiles following, tifections with either BSE or vCJD

"[9,10).. We therefore inoculated - cynomelgus macaque monkeys

(Mm:aaca fasciculoris) intracerebrally with BASE, ¢BSE and vCJb
prion strains. The BASE strain, prepared from brain extract of a 15-

August 2008 | Volume 3 | Issue 8 | e3017



BASE Transmission to Primate

: Tablé 1, Survival times of macaques inoculated s = year-old asymptomauc cow mduccd a distinctive and more mpxdly

. N " . disease than ¢BSE, and showed a biochemical signature similar
intracerebrally with brain homogenates from cattle with BASE fatal 160 m
or BSE, and from humans with vCID, to that of the MM2 COT‘UQ.I subtypc of'hu.rnan SCJD

Methods

-Stl"aTI:l ) Source Dose; " Survival ime {months)

" Cattle and. human samples
* The BASE inoculum {mix of brainstem and thalamus) from an
asymptomatic 15 yeai-old Italian Piemontese cow [2]: 250 pl of a
10% brain homogenate in 5% glucose were incculated intrace-
rebrally (ic) to a single macaque monkey. As controls, we used
two fmacaques inoculated ic. with cBSE (b'ramste‘m from infected
UK cattle) and 4 macaques inoculated ic. with hurhan vCID
{9,11]. Twenty-one subjects with a diagnosis of definite sGJD were
* referred to the Medical Center in. Verona, Itz]y du:nng the peridd
“Amonnt of o de biain eially: . 2000-2004. - 'I‘issuls Wére: proccsed 4-18 hours, post-mortem
Brain had 3 10-fold greater concentratlan-cf Pifrés than' the BASE biatn), - .according’ t° established - gu.ldclm:s regarding. saféty and ethics.
|- Animals inoculated with vCJD also recelved theequlvalmtaf B rhg of bl’all'l by . Brams wm: cit: lon glmdmally into two halves. Hemi-brains were
intra-tonsilfar injection. - - - S R S frozcn and stored. at’ ‘—80°C. unt:] bmd)ermml studies were
’ _dol.101371l]oumal.pone.00030‘l71001 Sl DR pcrformed. 'rhe patxmt group mwmpmd zn Df the dxﬁ'erent

BSE cattle

buman . 40 mg 32

Gliosis’

Figure 1. Dlagramrnatuc representatiou ‘of hlstologlc lesions. Topographlc di stnbutlon of spongiosis (a and b) or gliosis {c and d) in BASE and
cBSE-infected primates. The lesions were scored from 0 to'4 (negatnve, l'ght, mild, moderate, and severe),”
.doi:10.137 1/ ournaLpone.GOOBOi? 9003 .
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