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Atypical and classical scrapie-infected sheep brain tissue was monolaterally injected into the tonsils of lambs to investigate their
role as a prion entry point. We first detected classical PrPSc within the inoculated tonsil and in the ipsilateral retropharyngeal
lymph node at 3 months postinoculation (p.i.). At 7 months p.i., PrPSc colonized other lymphoid tissues bilaterally, including
ileal Peyer’s patches. The earliest PrPSc deposition within the brain was ipsilaterally observed at 9 months p.i. in the substantia
reticularis of the medulla oblongata. At 12 months p.i., PrPSc deposition was present bilaterally in the nucleus parasympathicus
nervi vagi, as well as in the intermediolateral cell column of the thoracolumbar spinal cord. No PrPSc was detected in the lambs
inoculated with atypical scrapie. These findings suggest that neuroinvasion may naturally occur from the tonsil after a wide-
spread prion replication within the lymphoid tissues during classical scrapie only, thus mimicking the pathogenesis after oral
ingestion.

Classical and atypical sheep and goat scrapie are two distinct
transmissible spongiform encephalopathies (TSEs) caused by

an unconventional agent (prion) corresponding largely, if not en-
tirely, to the disease-associated isoform (PrPSc) of the normal
host-encoded cellular prion protein (PrPC), which accumulates in
the brain of sick animals (1).

An increasing body of experimental evidence in mouse models
and field observations in sheep suggests that the classical scrapie
agent gains entry into the host’s body through the gut’s ileal mu-
cosa, with the earliest PrPSc deposition occurring in Peyer’s
patches (PPs) and then in other lymphoreticular system (LRS)
districts, including palatine tonsils (PTs) (2–5). From this initial
site of replication, prions gain access to the central nervous system
(CNS) through the sympathetic and parasympathetic fibers of the
autonomic nervous system, with the nucleus parasympathicus
nervi vagi (NPNV) and the intermediolateral (IML) cell column
of the thoracic spinal cord representing the first PrPSc deposition
sites within the CNS (2, 6–8).

Notwithstanding this, PrPSc from atypical scrapie cases is not
detectable within LRS tissues and is also immunobiochemically
different from that found in classical scrapie (9). Furthermore,
much less information is available on the pathogenesis of atypical
scrapie, and whether it is a spontaneous rather than acquired or
contagious disease remains unclear.

Nevertheless, oral transmission of atypical scrapie has been
recently achieved in AHQ/AHQ sheep (10). In that study, al-
though no detectable PrPSc was found outside the brain during the
preclinical and the clinical stages of the disease, prion infectivity
was found in the distal ileum. Another interesting work, albeit not
showing immunohistochemical evidence of PrPSc outside the
CNS, demonstrated that LRS tissues from atypical scrapie-af-
fected sheep can harbor prion infectivity (11). These findings in-
dicate in some way that LRS involvement may also occur in atyp-
ical scrapie, thereby suggesting that it could be a contagious
pathological entity.

Studies in rodents have also shown that neuroinvasion may
occur from the oral and nasal cavities through the loco-regional

nervous fibers, with or without regional LRS involvement (12, 13),
with susceptibility being enhanced by small lesions on the epithe-
lial surface of the tongue (14). Whether a similar pathogenic be-
havior may also characterize classical and atypical scrapie under
experimental or natural conditions is a matter of speculation, al-
though the documented presence of PrPSc and/or infectivity in the
retina, tongue, and nasal mucosa during scrapie and BSE infection
(15, 16) would suggest that these highly innervated head districts
could represent potential prion entry sites from which neuroinva-
sion may occur directly through the loco-regional nerve fibers, or
after prion replication in the LRS. Furthermore, ruminant PTs,
which are not present in rodents (17), exhibit a specialized epithe-
lium, along with B and T lymphocytes, as well as follicular den-
dritic cells, which are organized into well-defined secondary folli-
cles, thus likely creating a suitable microenvironment for the
replication and the subsequent spread of prions, including the
sheep scrapie agent (18). With this in mind, the present study had
the main objective of defining the role of PTs in prion neuroinva-
sion from the oral cavity in classical and atypical scrapie.

MATERIALS AND METHODS
Experimental scrapie infection design. Sarda breed lambs were acquired
from historically scrapie-free flocks in Sardinia and sorted by the prion
genotype into two groups, one including 24 ARQ/ARQ animals and the
other including 6 ARQ/AHQ animals. PrP genotyping was carried out by
sequencing of PCR-amplified products (19). No mutation at codon 141 or
in other codons were found in any of the sheep under investigation. In the
Sarda breed, scrapie is consistently observed only in sheep carrying the
ARQ/ARQ genotype (19), whereas sheep with the ARQ/AHQ genotype
are more at risk for atypical scrapie (10).
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To exclude potential environmental scrapie sources, lambs were
housed inside a newly constructed sheep barn. The lambs were kept with
their dams and separated from each other until they were weaned at 25
days of age; after weaning, they were housed in groups according to geno-
type.

At 25 to 30 days of age, both ARQ/ARQ and ARQ/AHQ animals were
infected by the intratonsillar route with classical or atypical scrapie-in-
fected brain tissue, respectively. The genotype of the scrapie brain homog-
enate was identical to that of the inoculated lambs. Three ARQ/ARQ
lambs were euthanized at 7 days postinoculation (p.i.), followed by three
additional lambs, at 1, 3, 5, 7, 9, and 12 months p.i., respectively. The
remaining three lambs were euthanized at the clinical onset of scrapie. The
six ARQ/AHQ lambs inoculated with atypical scrapie were euthanized at
17 and 27 months p.i., three at a time.

Inoculum preparation. One homogenate for inoculum was prepared
from a pool of brains of scrapie-affected ARQ/ARQ sheep collected in the
framework of the passive surveillance plan and identified as classical
scrapie by the Italian National Reference Laboratory for TSE strain typing.
A second homogenate was prepared from a pool of brains of AR(H)Q/
AHQ sheep collected within the framework of the European active sur-
veillance plan (fallen stock) and identified as atypical scrapie-affected by
the aforementioned laboratory.

Experimental scrapie infection procedure. Before the inoculation
procedure, lambs were starved during the 24 h preceding the surgery.
They were sedated using atropine sulfate (0.04 mg/kg, administered in-
tramuscularly [i.m.]), xylazine hydrochloride (Rompun; 0.22 mg/kg
i.m.), and acepromazine maleate (Prequillan; 0.07 mg/kg i.m.). After re-
cumbence and venous catheterization, induction and deepening of anes-
thesia were achieved via a rapid injection of thiopental sodium (Pentothal

sodium; 10 mg/kg, administered intravenously). Finally, 50 �l of the 25%
classical or atypical scrapie-infected sheep brain homogenate was slowly
injected only into the right PT crypts with a microsyringe after opening
the mouth and illuminating the PTs by means of a straight-blade laryn-
goscope.

As controls, five genetically resistant (ARR/ARR) lambs were inocu-
lated using the same surgical procedure, while an additional two ARQ/
ARQ lambs were mock inoculated with a healthy sheep brain homoge-
nate.

Sampling. During postmortem examination, the brain and spinal
cord, together with the ganglia innervating the ovine PTs (20), namely, the
cervical cranial ganglia (CCG), proximal glossopharyngeal ganglia
(PGG), proximal vagal ganglia (PVG), distal vagal ganglia (DVG), trigem-
inal ganglia (TG), and cervicothoracic ganglia (CTG), were adequately
sampled. The gut-associated lymphoid tissue, including PTs, along with
several lymph nodes, were also promptly collected (Tables 1, 2, and 3). All
of these samples were fixed in buffered formaldehyde solution (4% [wt/
vol]) or in part stored at �20°C when the size of the organ was adequate.

Histopathology and PrPSc immunohistochemistry (IHC). A histo-
logic brain examination was performed for the detection of the character-
istic spongiform lesions. Paraffin-embedded lymphoid and nervous tissue
sections (5 �m thick) were stained with hematoxylin and eosin and sub-
sequently examined under a light microscope.

For PrPSc IHC, 4 �m-thick, paraffin-embedded lymphoid and ner-
vous tissue sections were autoclaved at 121°C for 20 min in a solution of
0.01 M citric acid (pH 6.1) and then immersed in a solution of 0.3% H2O2

for 10 min at room temperature. Further steps included utilization of a
biotin-streptavidin detection method (Vector Laboratories, Inc., USA),

TABLE 1 Time-dependent progression of experimental scrapie infection after intratonsillar inoculation of a scrapie-brain homogenate, by
immunohistochemical PrPSc detection in LRS tissues from the heads of lambs under study at different days and months p.i.a

Organ (body side)b

PrPSc-positive sheep/PrPSc-negative sheep at various times p.i.

7 days 1 mo 3 mo 5 mo 7 mo 9 mo 12 mo

Palatine tonsil (IPL) 0/3 0/3 2 (��)/1 2 (�)/1 2 (��)/1 3 (���)/0 3 (���)/0
Palatine tonsil (COL) 0/3 0/3 0/3 1 (�)/2 2 (��)/1 3 (���)/0 3 (���)/0
RPLN (IPL) 0/3 0/3 3 (���)/0 3 (���)/0 2 (���)/1 3 (���)/0 3 (���)/0
RPLN (COL) 0/3 0/3 0/3 2 (�)/1 2 (���)/1 3 (���)/0 3 (���)/0
Third eyelid (IPL) NA NA NA NA 2 (�)/1 2 (��)/1 3 (��)/0
Third eyelid (COL) NA NA NA NA 0/3 3 (��)/0 NA
SML (IPL) NA NA NA NA 0/3 3 (��)/0 3 (��)/0
SML (COL) NA NA NA NA 0/3 3 (��)/0 3 (��)/0
a All animals were clinically healthy. The intensity of PrPSc immunolabeling is indicated as 1 (�), 2 (��), and 3 (���). NA, not available.
b IPL, ipsilateral; COL, contralateral; RPLN, retropharyngeal lymph node; SML, submandibular lymph node.

TABLE 2 Time-dependent progression of experimental scrapie infection after intratonsillar inoculation of a scrapie-brain homogenate, by
immunohistochemical PrPSc detection in LRS tissues from the lambs under study at different days and months p.i.a

Organ (body side)b

PrPSc-positive sheep/PrPSc-negative sheep at various times p.i.

7 days 1 mo 3 mo 5 mo 7 mo 9 mo 12 mo

Cranial cervical LN (IPL) 0/3 0/3 0/3 0/3 2 (���)/1 3 (���)/0 3 (���)/0
Cranial cervical LN (COL) 0/3 0/3 0/3 0/3 2 (�)/1 3 (���)/0 3 (��)/0
Mediastinal LN 0/3 0/3 0/3 0/3 2 (��)/1 3 (���)/0 3 (��)/0
Prescapular LN (IPL) 0/3 0/3 0/3 0/3 2 (�)/1 3 (���)/0 3 (��)/0
Prescapular LN (COL) 0/3 0/3 0/3 0/3 0/3 3 (���)/0 3 (��)/0
Spleen 0/3 0/3 0/3 0/3 2 (�)/1 3 (��)/0 3 (��)/0
Peyer’s patches 0/3 0/3 0/3 0/3 2 (�)/1 3 (��)/0 3 (��)/0
Mesenteric LN 0/3 0/3 NA NA 2 (�)/1 3 (���)/0 3 (���)/0
Popliteal LN (IPL) NA NA NA NA 0/3 3 (�)/0 3 (��)/0
Popliteal LN (COL) NA NA NA NA 0/3 3 (��)/0 3 (��)/0
a All animals were clinically healthy. The intensity of PrPSc immunolabeling is indicated as 1 (�), 2 (��), and 3 (���). NA, not available.
b LN, lymph node; IPL, ipsilateral; COL, contralateral.
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using F99 (VMRD, Inc., USA) as a primary anti-PrP monoclonal anti-
body.

Immune reactions were visualized by 3-3=-diaminobenzidine (DAB)
chromogen solution (Dako, Denmark). Appropriate negative controls
were set up by omitting the primary monoclonal antibody.

Phenotype of PrPSc deposition in the brain. In order to define the
phenotype of PrPSc deposition in the brain of the inoculated animals, the
whole brains from the three ARQ/ARQ sheep with clinical signs (see re-
sults) were collected at postmortem examination. The phenotypes of
these sheep were compared to those of five naturally scrapie-affected
sheep at the terminal disease stage. These sheep carried the ARQ/ARQ
genotype at the PrP gene and were collected from different flocks. Each
sheep’s brain was sagitally divided into two halves; one half was fixed in
formaldehyde for IHC investigations, while the other was frozen at �20°C
for immunobiochemical analysis. From the formalin-fixed portion, seven
distinct coronal sections were cut, representative of the frontal cerebral
cortex, basal nuclei, thalamus, midbrain, cerebellum, pons, and medulla
oblongata (obex). PrPSc deposition was scored to create a profile by using
a method described elsewhere (21).

In short, the magnitude of PrPSc accumulation was scored from 0 to 3
among eight different patterns of PrPSc accumulation, which were defined
as follows: granular (coarse and punctate), intraneuronal, glial, linear,

perivascular, coalescing, subependymal, and subpial. The profiles of PrPSc

values represented the respective mean scores of the sheep group inocu-
lated by the intratonsillar route, as well as of the naturally scrapie-affected
group.

PrPSc WB analysis. Western blot (WB) analysis for PrPSc detection in
nervous and LRS tissues was carried out with a modified Prionics check
test (Prionics AG, Switzerland), in accordance with the protocol described
elsewhere (22).

Ethics statement. The experimental procedures involving the sheep
investigated here were officially approved by the Ethics Committee of the
Istituto Zooprofilattico Sperimentale of Sardinia (permission 207/2012),
in strict agreement with the guidelines of Italian National Law 116/1992.

RESULTS

No evidence of PrPSc immunolabeling was found in lymphoid and
nervous tissues from the lambs euthanized at 7 days and 1 month
p.i. This was also true for the injected PTs, which appeared to be
histologically normal.

In two of the three lambs euthanized at 3 months p.i., we de-
tected PrPSc within the inoculated PT and in the ipsilateral retro-
pharyngeal lymph node (RPLN), while in the remaining one,
PrPSc was observed in the ipsilateral RPLN but not in the inocu-
lated PT (Fig. 1 and Table 1). At 5 months p.i., PrPSc was detected
in the PT and RPLN, including the contralateral ones.

Subsequently, at 7 months p.i., PrPSc deposition bilaterally in-
volved other LRS districts, including ileal PPs (Fig. 1, Table 2). The
earliest PrPSc deposition within the brain was observed at 9
months p.i. in two of three lambs. In these cases, PrPSc immuno-
staining was apparent only ipsilaterally to the inoculated PT, with
a focal glial pattern in proximity to vessels, and exclusively in the
substantia reticularis of the obex region (Fig. 2, Table 3). At this
time p.i., no PrPSc immunolabeling could be detected throughout
the spinal cord; on the contrary, a widespread PrPSc deposition
occurred within LRS tissues (Fig. 1, Table 2). At 12 months p.i.,
granular punctuate and perineuronal PrPSc aggregates were bilat-
erally and symmetrically observed by IHC along the ventral bor-
der of the NPNV (Fig. 2). In addition, PrPSc was bilaterally evident
in the substantia reticularis, at the level of the medulla oblongata
(Fig. 2) and of the middle brain, as well as in the IML cell column
of the thoracolumbar segments (T10-L2) of the spinal cord (Table
3). Interestingly, the amount of PrPSc in the substantia reticularis

TABLE 3 Time-dependent progression of experimental scrapie
infection after intratonsillar inoculation of a scrapie-brain homogenate,
by immunohistochemical PrPSc detection in different nervous tissues
from the lambs under study at different days and months p.i.a

Organ

PrPSc-positive sheep/PrPSc-negative sheep at various
times p.i.b

7 days 1 mo 3 mo 5 mo 7 mo 9 mo 12 mo

Obex region 0/3 0/3 0/3 0/3 0/3 2*/1 3†/0
Rostral medulla 0/3 0/3 0/3 0/3 0/3 0/3 3‡/0
Cerebellum 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Midbrain 0/3 0/3 0/3 0/3 0/3 0/3 3‡/0
Thalamus 0/3 0/3 0/3 0/3 0/3 0/3 0/3
Spinal cord 0/3 0/3 0/3 0/3 0/3 0/3 2/1
Peripheral nervous

system
0/3 0/3 0/3 0/3 0/3 0/3 0/3

a All animals were clinically healthy.
b *, All were PrPSc positive monolaterally only in the substantia reticularis; †, PrPSc was
observed bilaterally in the nucleus parasympathicus nervi vagi and substantia
reticularis; ‡, PrPSc deposition was observed bilaterally in the substantia reticularis.

FIG 1 Representative immunohistochemical patterns of PrPSc deposition in the tonsil, retropharyngeal lymph node and ileal Peyer’s patches (PPs) of lambs
serially sacrificed at different times postinfection. The earliest PrPSc deposition was observed at 3 months p.i., while PPs displayed PrPSc at 7 months p.i.
Magnitude of PrPSc deposition increased, along with the incubation time. Scale bar, 100 �m.
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was noticeably greater in the side ipsilateral-to-inoculated PT than
in the other one (Fig. 2).

Abundant PrPSc aggregates were diffusely observed in a range
of LRS districts (Fig. 1, Tables 1 and 2). The remaining three lambs
developed clear neurological signs of scrapie at 20, 22, and 24

months p.i., respectively. In these animals, the histological brain
lesions and PrPSc IHC deposition profiles were comparable to
those seen in natural scrapie cases (Fig. 3). WB examinations con-
firmed the results obtained by IHC (data not shown).

No evidence of PrPSc deposition was found in the sympathetic

FIG 2 Representative immunohistochemical patterns of PrPSc deposition within the brain at the obex level of preclinically scrapie affected sheep following
intratonsillar inoculation. At 9 months p.i., the earliest PrPSc deposition was observed in the obex as glial-perivascular patterns in the substantia reticularis
ipsilaterally to the inoculum side. The corresponding symmetrically contralateral area, as well as both the ipsilateral and contralateral nucleus parasympathicus
nervi vagi (NPNV), were negative for PrPSc. At 12 months postinfection, a PrPSc deposition was found bilaterally in the obex at the level of both the NPNV and
the substantia reticularis. Micrographs are higher magnifications of the red line-enclosed area of the transversal section of the obex (macrophotograph). Scale
bars, 1,000 �m (macrophotograph) and 100 �m (micrographs).

FIG 3 Distribution and magnitude of the different PrPSc immunolabeling patterns in clinically scrapie-affected sheep after intratonsillar inoculation (solid line)
or natural infection (dashed line). Note the similarity of the profiles, despite slight differences in magnitude. Gra, granular (coarse and punctate); Int, intran-
euronal; Gli, glial; Lin, linear; Pva, perivascular; Coa, coalescing; Sep, subependymal; Spi, subpial.
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and parasympathetic ganglia connected to PTs in all of the sheep
examined before the onset of clinical scrapie. On the contrary,
scanty PrPSc deposits were detected in the cervical cranial ganglia
(CCG) of the three sheep showing clinical signs of scrapie. As far as
concerns the lambs carrying the ARQ/AHQ genotype and inocu-
lated with atypical scrapie-infected brain tissue, we observed no
detectable PrPSc in the animals euthanized at 17 and 27 months
p.i. Finally, none of the sheep either carrying the resistant ARR/
ARR genotype or inoculated with healthy ovine brain homoge-
nates showed any evidence of PrPSc deposition in either LRS or
nervous tissues.

DISCUSSION

Previous studies using murine models have shown that different
prion strains can directly invade the brain from the buccal cavity
through the trigeminal nerve after inoculation into the tooth pulp
(23) or by trafficking along lingual and facial nerves subsequent to
topical application onto the lingual mucosa (14). In such studies,
neuroinvasion occurred independently from LRS involvement,
even when the lymphotropic chronic wasting disease strain was
used (14). Neuroinvasion from the tongue can also be indepen-
dent from LRS involvement and is partially dependent on the
prion strain and/or the host species (13). Conversely, after inocu-
lation of the transmissible mink encephalopathy agent into the
tongue, it has been shown (12) that PrPSc deposition first occurs in
the locoregional lymph nodes before prion neuroinvasion via the
hypoglossal nerve and that this entry route is more efficient than
oral ingestion. Taken together, these data from experimentally
infected mice suggest that the oral cavity may serve as an efficient
route for prion entry from which neuroinvasion may directly oc-
cur through the regional neural network, with LRS being incon-
stantly involved at a locoregional level.

In contrast to the above findings, our study of experimentally
challenged ovines shows that a consistent prion (PrPSc) replica-
tion occurs widely in the LRS tissues of the body before the neu-
roinvasion process develops. This suggests that scrapie prion neu-
roinvasion after intratonsillar infection is preceded by the agent’s
replication in the LRS, as reported in the course of oral scrapie
infection (2, 5). Our results, markedly diverging from those ob-
tained in mice (12–14), could be explained by the fact that sheep,
unlike mice, possess well-developed PTs which likely support
early prion access to the remaining LRS body sites, including
ileal PPs.

Indeed, due to their location, PTs play a key role in immunity
as the site where vast amounts of antigens enter the body during
feeding (17). In this regard, the high efficiency and effectiveness of
the low infectivity titers of the scrapie brain homogenate utilized
in our study underscore the role likely played by PTs as the entry
and first replication site of the scrapie agent; this is also expected to
hold true under natural conditions. In addition, foreign body in-
gestion may cause integrity loss of the mucosal barrier in rumi-
nants, thus exposing PTs exposure to minute prion infectivity
amounts from the environment and facilitating prion infection
acquirement (14).

In our experiment, one of the lamb showed, at the early stage
postinfection, PrPSc accumulation in the RPLN but not in the PT.
This suggests that PTs may represent mostly an entry site from
which the scrapie prion traffics to the RPLN, which is the putative
lymphoid district draining the PTs (24), where the earliest immu-
nohistochemically detectable PrPSc replication occurs. As a proof

of the concept, we did not find any evidence of PrPSc deposition in
the PT after the first week p.i. Interestingly, RPLNs were found to
be the earliest site of PrPSc accumulation after oral experimental
chronic wasting disease infection in deer (25).

In our study, the neuroinvasion process during classical scrapie
was characterized, at 9 months p.i., by an early glial, ipsilateral-to-
inoculated-PT, PrPSc deposition within the substantia reticularis
of the obex, thereby suggesting that the sheep scrapie prion may
gain its first CNS access exclusively by the neural network inner-
vating the inoculated PT and RPLN in which evidence of PrPSc

deposition had been previously found at 3 months. In this respect,
since no detectable PrPSc occurred in the CCG, PGG, PVG, DVG,
TG, and CTG ganglia, we could not identify the precise nervous
pathway followed by the scrapie agent to reach the substantia re-
ticularis. Nevertheless, we speculate that the vagal afferent fibers
could serve as the prion entry route. In fact, sensory vagal termi-
nations scattered in the substantia reticularis between the NPNV
and the nucleus ambiguus in the ventrolateral medulla were ob-
served after injection of CTB-HRP tracer into the DVG (also
termed nodose ganglia) of lambs (26). Furthermore, vagal efferent
neurons are located not only in the NPNV but also in the reticular
formation of the ovine obex (27). Our classical scrapie-infected
sheep exhibited a PrPSc deposition phenotype associated with
brain astrocytes, a finding which is not surprising since it has been
previously observed as an early IHC deposition pattern in scrapie-
infected mouse (28) and also frequently seen in the substantia
reticularis in natural cases of scrapie (29). Similarly to what has
been reported in previous experimental and natural classical
scrapie studies, after PrPSc colonization of ileal PPs we found evi-
dence of bilateral PrPSc deposition in the NPNV and IML cell
column of the thoracolumbar spinal cord (2, 6). This strongly
supports the involvement of the parasympathetic vagal and
splanchnic nerves in prion neuroinvasion even in our experimen-
tal model. Consequently, ileal PPs, along with vagal and splanch-
nic nerves, seem to represent the favorite and early pathway for
classical scrapie agent’s neuroinvasion, independently from its en-
try site into the host’s body.

The successful transmission of atypical scrapie by oral inges-
tion (10) and the unexpected finding of prion infectivity in pe-
ripheral tissues, including LRS districts (11), have suggested in
some way that classical and atypical scrapie share common bio-
pathogenic disease patterns. However, our study highlights that
neuroinvasion may occur from the PT only during classical
scrapie, followed by a widespread LRS involvement, thus mimick-
ing the pathogenesis of natural oral infection.

Interestingly, the similar PrPSc deposition pattern observed in
the brains of sheep inoculated by the intratonsillar route and of
naturally scrapie-affected sheep, along with the similar incubation
time observed by us after oral inoculation of ARQ/ARQ Sarda
sheep (30), suggest that the natural and the experimental intraton-
sillar infections are de facto indistinguishable at the terminal stage.

Notably, by applying conventional methods, we found no ev-
idence of PrPSc deposition in either the LRS or nervous tissues
from all of the atypical scrapie-inoculated sheep which were eu-
thanized after 17 and 27 months p.i. In this respect, it should also
be emphasized that we used lambs younger than 3 months, simi-
larly to what was done in a successful oral transmission study (10),
although the lack of F141 mutation of the PrP gene makes these
animals less susceptible to atypical scrapie. To confirm these find-
ings, we also inoculated transgenic mice with lymphoid and ner-
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vous tissues from the atypical scrapie-inoculated sheep. The ex-
periment is still under way, and the data will not be available for
another 12 months. Nevertheless, the present investigation’s re-
sults do not argue in favor of an efficient transmissibility and self-
propagation of the atypical scrapie agent in nature.
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