PESQUISA

Pesq. Vet. Bras. 44:e07612, 2025

VETERINARIA DOI: 10.1590/1678-5150-PVB-7612
BRASI LEIRA Original Article
Brazilian Journal of . ,
Veterinarv Research Livestock Diseases
[®)ey |

ISSN 0100-736X (Print)
ISSN 1678-5150 (Online)

Atypical clinical scrapie in a Dorper ram mimicking
spinal cord injury: measuring vacuolar changes in the
central nervous system'

Lucas S. Quevedo?(, Joandes Henrique Fonteque3(®, Rubens P. Mendes3(,
Lais M.A. Pereira3(®, Jéssica Aline Withoeft*(, Fabio C. Ferreira*®,
Renata A. Casagrande®*

ABSTRACT.- Quevedo LS, Fonteque JH, Mendes RP, Pereira LMA, Withoeft JA, Ferreira
FC, Casagrande RA. Atypical clinical scrapie in a Dorper ram mimicking spinal cord
injury: measuring vacuolar changes in the central nervous system. Pesquisa Veterindria
Brasileira 45:e07612, 2025. Laboratério de Patologia Animal, Centro de Ciéncias Agroveterinarias,
Universidade do Estado de Santa Catarina, Av. Luis de Camdes 2090, Conta Dinheiro, Lages,
SC 88520-000, Brazil. E-mail: renata.casagrande@udesc.br

Scrapie is a disease in sheep that manifests with neurological signs and involves prion
deposition in the central nervous system. This study aimed to describe an atypical case of
scrapie in a sheep and to measure vacuolar changes in the central nervous system. A 3-year-old
Dorper ram presented with kyphosis, difficulty standing still, fasciculations, proprioceptive
deficits in the pelvic limbs, and a positive scratch test. The lymphoid tissue biopsy from the
third eyelid and rectal mucosa, and the enzyme-linked immunosorbent assay (ELISA) were
positive for the scrapie isoform of the prion protein (PrP*¢). Immunohistochemical and
western immunoblot analyses were positive, and the ram genotype was naturally susceptible
(ARQ/ARQ). A necropsy revealed no macroscopic changes. After fixation of the brain in 10%
buffered formalin, eight serial transverse sections of the brain and one longitudinal section
of the cerebellum were obtained. Histological measurement of the number of vacuoles was
performed for each region. The vacuoles were counted with a 40x objective, counting three
to four randomly selected regions and obtaining the average. The degree of vacuolization was
evaluated descriptively on a scale of 0 to 3. The second classification was performed based
on the number of affected regions. Histopathological examination revealed multiple well-
delimited, round vacuoles of varying sizes in the perikarya of neurons and neuroparenchyma.
The areas with the highest average of vacuoles in neuroparenchyma were in the thalamus
(average 8), medulla oblongata at the level of the obex (average 6.25) and colliculi (5.5). In
neurons, the highest average was observed in the thalamus (average 1), the rostral colliculi
(average 0.5), and the medulla oblongata at the level of the obex (average 0.25). This study
describes a case of scrapie in a sheep with atypical clinical signs, highlighting the need to
consider scrapie when any neurological signs appear. Vacuolizations were most pronounced
in the thalamus, rostral colliculi and medulla oblongata at the level of the obex, with degrees
of severity ranging from moderate to severe. The distribution of vacuolization, predominantly
in the neuropil, reinforces the neuropathological characteristics associated with scrapie.
The ARQ/ARQ genotype, linked to susceptibility, was identified, and diagnostic analyses
confirmed PrP*¢ deposition in the brain. These findings highlight the importance of genetic
screening and early diagnosis to help control scrapie in sheep populations.

INDEX TERMS: Nervous system, transmissible spongiform encephalopathy, prion diseases, small
ruminants, sheep.
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RESUMO.- [Scrapie em carneiro Dorper com sinais clinicos
atipicos e lesio em medula espinhal: mensuracio de
alteracdes vacuolares no sistema nervoso central.] Scrapie
é uma doenca de ovinos que apresenta sinais neurolégicos
e envolve a deposicdo de prions no sistema nervoso central.
Este estudo teve como objetivo descrever um caso atipico de
scrapie em um carneiro e realizar a mensuracao de alteracdes
vacuolares no sistema nervoso central. Um carneiro Dorper
de trés anos apresentou cifose, dificuldade de manter-se em
estacdo, fasciculagdes, déficits proprioceptivos dos membros
pélvicos e com teste de cogar positivo. A biépsia do tecido
linfoide da terceira palpebra e da mucosa retal, o ensaio
imunoenzimatico (ELISA) foi positivo para a isoforma de scrapie
da proteina prion (PrPs¢). As andlises imuno-histoquimica e
western immunoblot foram positivas e o gen6tipo do carneiro
foi considerado naturalmente suscetivel (ARQ/ARQ). Na
necropsia ndo houve altera¢gdes macroscopicas. Apos a fixacdo
do cérebro em formalina tamponada a 10%, foram obtidas
oito sec¢des transversais seriadas do cérebro e uma secgao
longitudinal do cerebelo. Foi realizada a mensurag¢do histolégica
do niimero de vacuolos para cada regido. Os vacuolos foram
contados com uma objetiva de 40x, contando de trés a quatro
regides selecionadas aleatoriamente e obtendo a média. O grau
de vacuolizagio foi avaliado descritivamente em uma escala
de 0 a 3. A segunda classificacao foi realizada com base no
numero de regides afetadas. O exame histopatoldgico revelou
multiplos vactiolos redondos, bem delimitados, de tamanhos
variados nos pericarios dos neuronios e neuroparénquima.
As dreas com maior média de vactolos no neuroparénquima
foram no tdlamo (média 8), medula oblonga no nivel do
6bex (média 6,25) e coliculos (5,5). Nos neuronios, a maior
média foi observada no talamo (média 1), coliculos rostrais
(média 0,5) e medula oblonga no nivel do obex (média 0,25).
Este relato descreve um caso de scrapie em um carneiro
com sinais clinicos atipicos, destacando a necessidade de
considerar scrapie quando sinais neurolégicos aparecem. As
vacuolizagdes foram mais pronunciadas no talamo, coliculos
rostrais e medula oblongata no nivel do 6bex, com graus de
gravidade variando de moderado a grave. A distribuicdo da
vacuoliza¢do, predominantemente no neuropilo, reforga as
caracteristicas neuropatolégicas associadas ao scrapie. O
geno6tipo ARQ/ARQ, ligado a suscetibilidade, foi identificado,
e andlises diagndsticas confirmaram a deposicao de PrP*no
cérebro. Essas descobertas destacam a importancia da triagem
genética e do diagnoéstico precoce para auxiliar a controlar o
scrapie em populagdes de ovinos.

TERMOS DE INDEXACAO: Sistema nervoso, encefalopatias
espongiformes transmissiveis, doengas pridnicas, genotipagem de
pequenos ruminantes, ovinos.

INTRODUCTION

Scrapie is an infectious disease of sheep and goats characterized
by paresis, pruritus, and locomotor disorders (Martins et al.
2012).Itbelongs to a group of diseases known as transmissible
spongiform encephalopathies (Ladogana etal. 2005). Unaltered
cellular prion protein (PrP¢) modulates nervous and immune
system functions such as cell proliferation, differentiation, and
sensitivity to apoptosis (Prusiner 1998). When PrP¢ changes its
conformation, it accumulates inside neurons, called the scrapie
isoform of prion protein (PrP*), and disseminates through the
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central nervous system (Prusiner 1998, Linden et al. 2008).
By identifying which cells and molecules are involved in the
transepithelial transport of the prion, it is possible to establish
processes that influence susceptibility to the disease, from
which intervention methods can be developed (Donaldson
et al. 2012). Variations in brain changes may be observed,
such as involvement of gray matter or gray and white matter,
intracellular or extracellular accumulations, and greater or
lesser involvement of glial cells. These accumulations give rise
to distinct manifestations of the neuropathological phenotype
(Gonzalez et al. 2014). These lesion patterns are altered due
to host PrP¢ gene polymorphism or prion strain (Beck et al.
2010, Gonzalez et al. 2010).

Macroscopically, no changes are observed. However, certain
signs can help in the suspicion and diagnosis of the disease,
such as poor body condition and extensive wool loss areas
(Martins etal. 2012). In the histopathological evaluation, the
lesions are characterized by round, well-defined vacuoles of
different diameters in the perikaryon of neurons and distributed
throughout the neuropil, mainly in the region of the medulla
at the height of the obex. However, they can also occur in
the midbrain, pons, medulla oblongata, lateral and ventral
horns of the medulla, and the dorsal motor nucleus of the
vagus nerve. In the cerebellum and cortex, mild spongiform
changes can be observed (Martins et al. 2012, Greenlee
2019). Histological measurement is important to assess the
severity and distribution of vacuolization caused by the prion.
Furthermore, it is suggested that some strains may present
different vacuolization profiles in the central nervous system
(Ryder et al. 2001, Dustan et al. 2008).

This study aimed to report the clinicopathological aspects
with measures of vacuolar changes in the central nervous
system, and genotypic characteristics of an isolated scrapie
case in a ram with atypical clinical signs in Brazil.

MATERIALS AND METHODS

Ethical approval. The study was submitted and approved by
the Animal Ethics Committee of “Universidade do Estado de Santa
Catarina” (CEUA-CAV-UDESC) and obtained a favorable opinion
under the protocol number 4671221122.

A 3-year-old Dorper sheep developed neurological signs, and it
was sent to the veterinary hospital, where it underwent a physical
examination, a full blood count, an X-ray, and a myelographic exam.
A lymphoid tissue biopsy from the third eyelid and rectal mucosa
was performed and referred for the scrapie isoform of the prion
protein (PrPs) screening using enzyme-linked immunosorbent
assay (ELISA).

The ram was euthanized because of an unfavorable prognosis.
All organs were collected and fixed in 10% buffered formalin for
routine histopathological processing and hematoxylin and eosin (HE)
staining. Fragments of the spinal cord, obex, tonsil, mesenteric lymph
node, ileum, and spleen were sent refrigerated to the Canadian Food
Inspection Agency, located in Canada, for immunohistochemistry
and Western immunoblot examination.

For immunohistochemistry (IHC), the spinal cord tissues, tonsils,
mesenteric lymph nodes, ileum and spleen were used (Andrade et
al. 2015).

Prion protein (PRNP) genotyping was performed using genomic
DNA extracted from frozen brains, and polymorphisms in codons 136,
154,and 171 of PRNP were examined using polymerase chain reaction
(PCR) to classify sheep according to the degree of susceptibility and
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resistance to scrapie according to the National Scrapie 2010 (USDA
& APHIS 2019). DNA extraction was performed individually through
the kit GeneEluteTM Blood Genomix DNA (Sigma-Aldrich®, St. Louis/
MO, United States) according to the manufacturer’s instructions. The
DNA concentrations were measured in a spectrophotometer Nano
Drop 2000 (Thermo Scientific®, Wilmington/DE, United States).

PCR was conducted using primer pair 136
(5" ATGAAGCATGTGGCAGGAGC-3’) and 171 (5’
GGTGACTGTGTGTTGCTTGACTG-3’) covering the regions of the
three main codons described for prion resistance or susceptibility,
136,154 and 171 (Andrade etal. 2011), amplifying a 245 base pair
fragment. The reaction was conducted in a thermocycler ABI Veriti
(Applied Biosystems®, Foster City/CA, United States) using the
following conditions: 95 °C for 5 minutes, followed by 35 cycles of
95 °C for 30 seconds, 58 °C for 30 seconds and 72 °C for 30 seconds,
with a final extension of 72 °C for 10 minutes. Amplified samples
were purified manually using 2.5 pL of 3 M sodium acetate and
100 pL of 100% ethanol. The purified reactions were quantified
again in a spectrophotometer Nano Drop 2000 (Thermo Scientific®,
Wilmington/DE, United States).

The sequences of each sample were obtained through Sanger
sequencing, using the kit BigDye Terminator 3.1 Cycle Sequencing
in an ABI PRISM 3130 Genetic Analyzer (Applied Biosystems®,
Foster City/CA, United States). Each sample was sequenced once in
the forward and reverse directions. The sequences were evaluated
through the BioEdit 7.2 Software (Hall 1999), edited and concatenated.
Then, they were aligned using the ClustalW method (Thompson et
al. 1994) in MEGA11 (Tamura etal. 2021). The sequences from this
study were aligned with a complete reference sequence deposited on
the BLAST and GenBank platforms, “Ovis aries PrP mRNA for prion
protein ARQ complete cds” (GenBank access number AB621927),

to identify the amino acids present in positions 136, 154, and 171
of the gene. For genotyping and classification of the susceptibility
of these sheep to scrapie, the allele frequencies of codons 136, 154,
and 171 were verified for subsequent tabulation and classification
of the genotypes, as described by Roels et al. (2004).

Measurement of vacuolization in the central nervous system
of sheep with scrapie. After fixation of the brain in 10% buffered
formalin, eight serial transverse sections of the brain and one
longitudinal section of the cerebellum were obtained.

The eight sections were as follows: 1) frontal lobe at the level of
the knee of the corpus callosum - frontal cortex and basal nuclei. 2)
Diencephalon through the interthalamic adhesion-parietal cortex,
hippocampus, and thalamus. 3) Occipital cortex. 4) Cerebellum.
5) Midbrain - rostral colliculi. 6) Pons with cerebellar peduncles.
7) Medulla oblongata at the obex level. 8) Cervical spinal cord
(Fig. 1-8). Subsequently, these sections were embedded in paraffin
and stained with HE.

Analysis of vacuolizations. Histological measurement of the
number of vacuoles was performed for each region. The vacuoles
were counted using a Zeiss Axio Scope.A1 microscope (AxioCam
ICc, AxioVision 4.8.1 software, November 2009 version) with a 40x
objective, counting three to four randomly selected regions, and
the average was obtained. When vacuolization was observed in
the neuron, it was marked with a red X, and when observed in the
neuropil, it was marked with a black X in HE staining. The degree
of vacuolization was evaluated descriptively on a scale of 0 to 3. A
grade of 0 was assigned when no vacuolization was present, grade 1
(mild) for 1-5 vacuoles, grade 2 (moderate) for 6-10 vacuoles, and
grade 3 (severe) for more than 11 vacuoles in the 40x objective, based
on the average count in each region. The averages of vacuolizations
were tabulated for all regions evaluated.

Fig. 1-8. Transverse and longitudinal sections of formalin-fixed 10% sheep brains with scrapie. The points represent the microscopic
areas evaluated for vacuole measurements. (1) Transverse section of the frontal lobe: frontal cortex in yellow (gray matter) and white
matter in red. Black represents the basal nuclei. (2) Transverse section of the diencephalon: parietal lobe in yellow (gray matter) and
white matter in red. Hippocampus: blue. Thalamus: black. (3) Transverse section of the occipital cortex: yellow (gray matter) and
white matter in red. (4) Longitudinal section of the cerebellum: granular layer in yellow, molecular layer in red, Purkinje cells in blue,
and white matter in black. (5) Transverse section of rostral colliculi: area 1 in red, area 2 in yellow, area 3 in blue, and area 4 in black.
(6) Transverse section of the pons with cerebellar peduncles: area 1 in red, area 2 in yellow, and area 3 in blue. (7) Transverse section
of the medulla oblongata at the obex level: area 1, red; area 2, yellow; area 3, blue; and area 4, black. (8) Transverse section of the
spinal cord: red and yellow represent the dorsal horns; blue and black represent the ventral horns; and lilac, pink, orange, and green

represent the white matter.
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The second classification was performed based on the number
of affected regions. Vacuolization observed in regions 1 and 2 was
categorized as type |, type II for three to five regions, and type 111
for more than five regions. This classification distinguishes between
vacuolization in neurons and vacuolization in the neuropil. All
assessments of vacuolization grade were adapted from Mould et
al. (1967).

RESULTS

A 3-year-old Dorper sheep developed clinical signs of muscle
tremors, difficulty in locomotion, dog-sitting posture, and
difficulty standing for 30 days. The sheep were acquired
approximately 40 days prior and remained in a paddock with
some bulls; however, no conflict was observed between them.
Sheep ingested food and water normally, and their diet was
based on feed composed of corn grain, soybean hulls, Tifton
hay, and Jiggs pasture. The animals remained on a Tangola
pasture during the day and were kept on a sheepfold at night.

Physical examination revealed a body condition of 2.5
(1-5), rectal temperature of 38.6 °C, respiratory rate of 96
movements per minute, 36 beats per minute, normokinetic
pulse, and four ruminal movements every 5 min (rumen
hypomotility). Kyphosis attracted the most attention in the
neurological examination, in addition to preferential sternal
recumbency and difficulty standing. The animal presented a dog
sitting posture (Fig. 9) and fell in an attempt to remain in the
standing position (Fig. 10). Proprioceptive deficits, reduction
of deep pain, and absence of superficial pain, spasticity, and
muscle fasciculations were observed in the pelvic limbs. The
scratch test showed a positive pruritus reflex characterized
by satisfactory lip licking. Radiographic and myelographic
examination revealed no significant abnormalities. There
were no changes in the blood count, total plasma protein, or
plasma fibrinogen levels. The enzymatic activity of creatine
phosphokinase was increased.

ELISA for anti-PrP*¢ of lymphoid tissue from the third
eyelid and rectal mucosa was positive. A necropsy revealed
no macroscopic changes. Immunohistochemical evaluation
revealed that the spinal cord, medulla at the obex, pharyngeal
tonsils, mesenteric lymph nodes, ileum, and spleen were
positive for anti- PrPsc. Moreover, the medulla in the obex and

Fig. 9. A 3-year-old male Dorper ram with an atypicl case of scrapie.
Dog sitting posture and kyphosis.
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spinal cord samples were considered characteristic of classic
scrapie using western immunoblot analysis. The genotype
was classified as naturally susceptible (ARQ/ARQ) to disease
development and group 3 of light resistance.

Histopathological examination revealed multiple well-
delimited, moderately round vacuoles of varying sizes in the
perikarya of neurons and parenchyma, as shown in Table 1
(Fig. 11-16).

DISCUSSION

Purebred, white Dorpers and their crossbreeds are considered
more predisposed to the development of scrapie (Andrade et
al. 2015). The breed of the ram in this study is an essential
epidemiological factor in scrapie cases, as well as age, because
in sheep that develop neurological clinical signs are between
two and five years of age (Moore et al. 2016). This diagnosis
is the second in an animal of the Dorper breed in Santa
Catarina; the first was reported by Andrade et al. (2015).
The clinical course usually ranges from 10 days to months,
depending on the amount of PrP*¢ deposition until the animal’s
death (Cantile & Youssef 2016, Cassmann et al. 2019). In the
evaluated case, the sheep was euthanized approximately 40
days after clinical presentation, so the time of progression
cannot be estimated.

The clinical diagnosis of the ram was initially attributed
to thoracolumbar spinal cord trauma between T3 and L3 due
to the dog sitting posture. However, it was discarded when
evaluated by radiography and myelography. Despite this,
scrapie had not yet been considered owing to neurological
clinical signs not specific to the disease, characterized by
wool loss and head tremors (Andrade et al. 2015). The only
neurological signs that could lead to suspicion of scrapie are
limb weakness and sternal recumbency, as animals usually
develop ataxia and fasciculations of the pelvic limbs (Moore
etal. 2016). A positive scratch test and unfavorable diagnosis
justified euthanasia, allowing complementary examinations
and confirming the diagnosis of scrapie (Martins et al. 2012,
Andrade et al. 2015). The “scratch” test consists of manually
scratching the animal’s back, which will respond with a
“nibble” reflex (Martins et al. 2012). Cases of atypical scrapie,

Fig. 10. A 3-year-old male Dorper ram with an atypical case of
scrapie. Dorsal recumbency after a fall in an attempt to remain
in a standing position.
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stiff gait, ataxia, hypermetria (dysmetria), abnormal pelvic =~ with the ARQ/ARR genotype developed severe dysmetria
limb posture, generalized tremors, and lip tremors havebeen ~ (Cassmann et al. 2021).

reported (Cassmann et al. 2021). In an experimental study, No lesions were observed macroscopically. However, some
animals with greater accumulation of PrPs¢ in the cerebellum  signs can aid in suspecting and diagnosing the disease, such

211

Fig. 11-16. Atypical case of scrapie in a 3-year-old Dorper ram. (11) Medulla oblongata at the obex level, five vacuoles in parenchyma, one
in neuron cytoplasm. (12) Frontal cortex, two vacuoles in parenchyma. (13) Thalamus, two vacuoles in the neuron cytoplasm and eight
vacuoles in the parenchyma. (14) Rostral colliculus, two vacuoles in neuron cytoplasm and three vacuoles in parenchyma. (15) Pons,
two vacuoles in parenchyma. (16) Parietal cortex, two vacuoles in the parenchyma. HE, bar = 20 pum.

Pesq. Vet. Bras. 44:e07612, 2025
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as poor body condition and extensive areas of loss of hair
due to scratching (Martins et al. 2012, Meling et al. 2012).
Therefore, preclinical diagnosis with the use of lymphoid tissue
biopsies from the third eyelid and rectal mucosa is essential to
prevent the spread of the prion in suspected cases. However,
it should be noted that it is important to perform biopsies
of both the third eyelid and rectal mucosa, as described by
Leal et al. (2012), as immunostaining may not always occur
in both evaluated locations (Brasil 2009, Leal et al. 2012).
The definitive diagnosis in this sheep was obtained through
histopathology and immunohistochemistry of samples of the
spinal cord, medulla, mesenteric lymph nodes, spleen, and
tonsils (Andrade etal. 2015). ELISA is usually performed for
screening when there is a clinical suspicion of scrapie (Esteves
etal. 2021), as in this case.

The histological lesions caused by prions are characterized
by vacuolization in both the parenchyma of the central nervous
system and neurons without infiltration of inflammatory cells
(Marin-Moreno etal. 2021). These vacuolizations are considered
more intense in the region of the medulla oblongata at the
level of the obex, although they are also observed in other
regions (Martins etal. 2012, Greenlee 2019). This histological
pattern is also observed when manipulating the neuropil to
produce artifacts, myelin edema, spongiform myelopathies,
neuronal alterations caused by viruses or toxins, metabolic
disorders, and lysosomal storage diseases (Wohlsein et
al. 2012). In this study, in addition to the observation of
vacuoles, the clinical presentation and complementary tests
were important to exclude the aforementioned alterations of
artifacts or other conditions that present with neurological
clinical presentations (Wohlsein et al. 2012, Prins et al. 2024).
Vacuolar lesions were considered only for well-circumscribed
vacuoles since manipulation of nervous tissue can cause
artifacts, leading to errors in interpretation for the evaluator
(Wohlsein et al. 2012).

Table 1. Average vacuolization in neuropil and neurons
in the regions evaluated in brain sections stained with
hematoxylin and eosin

Region Parenchyma Neurons  G*
Parietal cortex 4 0 2
Hippocampus 1.5 0 1
Thalamus 8 1 3
Frontal cortex 4.5 0 2
Basal ganglia 2 0 1
Colliculi 5.5 0.5 3
Occipital cortex 1.5 0 1
Oblong medulla at the level of the obex 6.25 0.25 3
Pont 2.3 0 2
Cerebellum
Granular layer 0.3 - 1
Purkinje layer - 0 0
White substance 3.7 - 2
Molecular layer 1 - 1
Spinal cord 2.5 0 2

* (Classification of the degree of vacuolization (average) by location
evaluated (neuron and neuropil): 0 = without vacuolization, 1 = mild, 2 =
moderate and 3 = severe.
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Clinically healthy animals usually do not develop vacuolar
changes even when they test positive in immunohistochemistry.
Animals with significant vacuolization typically develop
neurological signs (Wood etal. 1997). However, the presence
of vacuolization in the central nervous system is not a
requirement for the development of neurological clinical
signs (Ryder et al. 2009). The subject of this study exhibited
vacuolar alterations, along with clinical signs considered
unusual for scrapie.

The development of the clinical presentation depends on
the infectious load, the age at which the animal was exposed,
and susceptibility will depend on the age of the animal and
the incubation period (McIntyre et al. 2006). In the outbreak
evaluated by these authors, it was found that the occurrence
of scrapie in sheep with the VRQ/VRQ genotype began earlier
when compared to VRQ/ARQ animals, followed by animals
of the VRQ/ARR genotype.

Genotyping is important in sheep flocks for selecting
genetically resistant animals, as in Europe, where selection
programs are performed to eliminate sheep with high
susceptibility (Ortiz-Pelaez et al. 2014). In Brazil, the ARQ/
ARQ genotype, the same as that observed in the animal in this
study, is the most common in sheep (Andrade et al. 2015)
and is classified as moderate risk (R3) for the development
of scrapie according to the United States Department of
Agriculture (Sotomaior et al. 2008, lanella et al. 2012). In
Brazil, the occurrence of scrapie has been considered only
recently, and genotyping, considered one of the methods for
describing and accurately controlling the disease, is rarely
performed (Andrade et al. 2011, Santos et al. 2012).

The present study was based on similar methodologies
that also established scores for grading neurological lesions;
thus, an adaptation of the grading and scores was performed
(Mould etal. 1967, Salvesen et al. 2020). Thus, a higher score
was observed in the thalamus, in the medulla oblongata at
the level of the obex, and in the rostral colliculi. Similar data
to those found in a study conducted on goats in the thalamic
region showed higher scores, followed by the gray matter
of the rostral colliculus, septal nuclei, and hippocampus.
However, in the medulla oblongata at the level of the obex,
these scores decreased considerably in goats compared to
those obtained in the present study (Salvesen et al. 2020).

The spinal cord proved to be important for identifying
vacuolar lesions. However, evaluation was not performed on
all portions, such as the cervical and lumbar enlargements,
only the initial portion near the medulla oblongata at the level
of the obex. The assessment of these portions is considered
important because the deposition of the prion protein often
occurs in this region, and possibly the entry point of the prion
is through parasympathetic motor neurons in the vagus nerve
that innervate the gastrointestinal tract (Ryder et al. 2001).

Although the degree of vacuolization in the central nervous
system of sheep is studied in cases of scrapie, the association
of vacuolization in different regions of the brain with clinical
changes in sheep has not yet been performed (Mould et al.
1967, Fraser & Dickinson 1973, Scott & Fraser 1984, Salvesen
etal. 2020). Therefore, this study can be considered pioneering
and serves as a basis for future studies.
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CONCLUSIONS

This study describes a case of scrapie in a sheep with
atypical clinical signs of the disease, indicating that when
animals show neurological signs, such as kyphosis and
proprioceptive deficits in the pelvic limbs, scrapie should
always be considered a differential diagnosis. This genotype
was classified as naturally susceptible (ARQ/ARQ) to disease
development, demonstrating the importance of early diagnosis.

Histological analysis revealed significant vacuolization
in different regions of the brain, supporting that vacuolar
lesions, although not inflammatory, are characteristic of prion-
related diseases. Vacuolizations were most pronounced in the
thalamus, rostral colliculi and medulla oblongata at the level
of the obex, with degrees of severity ranging from moderate
to severe. The distribution of vacuolization, predominantly in
the neuropil, reinforces the neuropathological characteristics
associated with scrapie. Inmunohistochemical and molecular
analyses provided a definitive diagnosis, demonstrating PrPs
deposition and identifying the ARQ/ARQ genotype, which
is associated with moderate susceptibility to scrapie. These
findings highlight the importance of PRNP genotyping in the
management of scrapie in sheep populations, as selection for
genetic resistance may help control the disease, as seen in
Europe. This study, therefore, contributes valuable insights
into the clinical spectrum and genetic markers associated
with scrapie, reinforcing the need for proactive monitoring
and genetic screening to mitigate the spread of this fatal
disease in sheep.
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