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Summary 
 

Scrapie is important because it is a significant cause of sheep and goats disease; 
also it is a Transmissible Spongiform Encephalopathy (TSE) which is a potentially 
transmissible to humans. The aim of this research was to diagnose scrapie in an effective of 
sheep with clinical signs of scrapie by necropsy exam, as well as through histopathological 
exam in nervous system and imunohistochemical methods of the nervous system and 
lymphoid tissue of the third eyelid. 
  Four sheep manifested specific clinical signs for scrapie. At the necropsy exam we 
found nonspecific lesions. We have established the diagnosis of spongiform encephalopathy 
based on the presence of large citoplasmatic vacuoles in neurons, spongious aspect of the 
neuropil due to vacuolization of the neuronal proceses, gliosis without inflammation. Neurons 
from brain stem pons were highly positive in immunohistochemical exam, using P4 antibody 
thus, in the cytoplasm of pericarions and neuronal processes were observed highly positive 
granules. From 40 lymphoid biopsies from third eyelid revealed only one case of subclinical 
scrapie. 
 

Scrapie is a fatal, degenerative disease that affects the nervous system of 
sheep and goats. It is one of the several transmissible spongiform 
encephalopathies (TSE), which are related to bovine spongiform encephalopathy 
(BSE or ‘’mad cow disease’’) also, the chronic wasting disease of deer and 
Creutzfeldt-Jakob disease in humans. Like other spongiform encephalopathies, 
scrapie is believed to be caused by prions. The first case of scrapie in the United 
States was diagnosed in 1947 in a flock of sheep from Michigan. In Romania, the 
scrapie was indentified for the first time in 2003. (1, 5, 7) 

Scrapie is determined by accumulation in the nervous tissues of abnormal 
prion protein (PrPSc). PrPSc is the only known component of infectious prions and is 
also assumed to be responsible for the neurodegenerative fatal disorders caused 
by these agents. In the United States, scrapie has been reported for the first time in 
the Suffolk breed, but it has also been diagnosed in Hampshire, Cheviot, 
Southdown, Shropshire, Rambouillet, North Country Cheviot, Dorset, Finnsheep, 
Corriedale, Merino, Montadale, Columbia, Cotswold, Border Leicester, Texel, and 
crossbreds. (2, 8) 

This can be transmitted from sheep to sheep by direct contact, which is 
called lateral transmission. Lateral transmission may occur orally or nasally. 
Vertical transmission (from the ewe to the developing fetus) is unlikely. Scrapie is 
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not a true genetically transmissible, but the susceptibility to scrapie may be under 
genetic influence. (11)  

This disease is characterized by a very long incubation period (one to 
seven years), slow onset of neurologic disease, and inevitable death. Many 
exposed and infected animals may die of natural causes before specific symptoms. 
Scrapie is most often seen in animals over two years old. On the farm, 
veterinarians diagnose scrapie is based on the appearance of its signs combined 
with knowledge of the animal's history. Scrapie can currently be confirmed by 
microscopic exam of brain tissue collected at necropsy or by procedures that detect 
the presence of the abnormal prion proteins. (3, 12)  Scrapie is typically diagnosed 
by immonohistochemical exam of brain tissue from sheep with clinical signs of 
scrapie. Clinical, scrapie should be suspected in animals that develop a slow walk 
and nervous signs. Pruritus strengthens the diagnostic, but the absence of pruritus 
does not rule it out. Scrapie is frequently diagnosed by histopathological exam. 
Neuronal vacuolization and PrPsc accumulation typically occur in the brainstem in 
sheep with the classical form of scrapie. (4, 9, 10) Accumulations of PrPsc can be 
found in unfixed brain extracts or another tissue by immunohistochemestry. (2, 6) 
The diagnosis can also be confirmed by finding characteristic fibrils of PrPsc 
(scrapie-associated fibrils) with electron microscopy in brain extracts. The third 
eyelid test can be used for live animal diagnosis in some countries; including U.S. 
(15) This test detects PrPSc

 in the nictitating membrane by immunohistochemistry. 
Similar tests are done on tonsil biopsies in some countries. (13, 16)  

 
Materials and methods 

 
The aim of this study is to diagnose the scrapie in an effective of the sheep 

with clinical signs of scrapie using clinical and necropsic exam, but also through 
histopathological and immunohistochemical exam from nervous system, lymph 
nodes and lymphoid tissue of the third eyelid. 

For this work we used 4 sheep, females, with nervous clinical signs from 
one effective with 1200 sheep, next to Calan city, Hunedoara region. We made the 
clinical exam, then necropsic exam after euthanasia and we harvest  samples for 
histopathological investigations, as the following: half cerebral trunk, cerebellum 
(half), cortex cerebral (one hemisphere), hippocampus, thalamus, pituitary gland, 
hypophisys gland, lung, liver, kidney, spleen, myocardium, salivary gland, muscle, 
intestine and lymph nodes (axillary, mesenteric, popliteus, sub maxillary). We, also 
harvest lymphoid tissue samples from third eyelid (40 clinical healthy sheep) for 
immunohistochemical exam to identify the preclinical cases. The samples were 
fixed immediately in formalin 10%, pH 7.  

For histopathological exam, the tissue samples were preserved in formalin 
10% for 36 hours, after that they were cutted at 3-4 mm thickness, and then were 
automatic processed (brief fixation, dehidratation, paraffin inclusion and 
embedding). The paraffin blocks were cutted at 3-5 microns thickness and were 
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stained with Hematoxiline-Eozine. The examination was made using Olympus 
BX51 microscope with digital camera. 

The immunohistochemistry was made on histopathological positive 
samples (brain stem) as following: slides were incubated at 37˚C for 24 h; 
deparaffination in xilen for 2 hours and 30min.; rehidratation with 96% alcohol three 
times; rinse with distilled water two times; Tris buffer saline (TBS) for 5 min.; 
heating at microwave in citric acid solution for 3-5 min.; cooling (20 min.) at room 
temperature; marking of the sections with Dako pen; Tris buffer saline for 5 min; 
additioning of H2O2 for 5 min.; TBS for 5 min; 100 µl of primary antibody 1:200 and 
1:400 on slide in humid room for 30 min.; TBS-rinse for three times in Borell glass; 
100 µl secondary antibody on slide for 15 min.; TBS- rinse for two times in Borell 
glass; streptavidine solution for 15 min.; TBS-rinse for two times in Borell glass; 
Diaminobenzidine diluated solution (DAB) for 7 min.; rinse with distilled water in 
four Borell glass; counterstaining with hematoxiline for 10 min.; rinse with natural 
water; rinse in lithium carbonate saturated solution; rinse in water; rinse in 96% 
alcohol in two Borell glass; rinse in absolute alcohol in one Borell glass; clarification 
with Xilen for 5 min.; mounting. The primary antibody used (P4) was a monoclonal 
antibody prepared on mice, which recognize PrPsc and PrPres at sheep (R. 
Biopharm, Germany). The secondary antibody was prepared on goat, anti-mice. 
 

Results and discussions 
 
 The clinical exam pointed out the following aspects: cahexia, difficult 
walking, wobbler, disturbance behavior (abandon of flock, then coming back), 
different position of head, continue mastication, leaning of the head on picket. 
Another clinical signs (scraping, partial loss of wool) weren’t identified.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 Sheep - leanning of the head on picket.             Fig. 2 Sheep - dromomania, abandon of flock. 
 

The necropsy in one sheep with nervous signs showed: cahexia, internal 
organs atrophy, nodular parasitical abomasitis – few areas, chronic interstitial 
pneumonia due parasites – few small areas. In conclusion, the necropsy exam did 
not show organic lesions that can explain cahexia and nervous signs. 
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 The histopathological exam confirmed the suspicion and established the 
diagnosis of spongiform encephalopathy characteristic for scrapie. In the whole 
central nervous system, but especially in brain stems were identified typical lesions 
for scrapie: spongious aspect of the neurons due to large, single or multiple 
citoplasmatic vacuoles which induce the growth and deformation of pericarions, 
spongious aspect of the neuropils due to vacuolization of the neuronal processes 
(axons and dendrites), gliosis and no inflammation. These vacuoles of different size 
appear empty and clearly separated from the surrounding tissue. 
 

        
       
 
 
 
 
 
 
 
 
 
 
 
 

           Fig.3 Varolii pons - vacuoles in neurons         Fig.4 Varolii pons-vacuoles in neurons, gliosis 
                     (Original magnification, x200)   (Original magnification, x200) 

 
At immunohistochemical exam, neurons were highly positive thus, in 

cytoplasm from pericarions and neuronal processes were observed highly positive 
granules. A low positive reaction, without granule, was detected in other cells 
because P4 antibody detectes also normal prion protein. The appearance of high 
positive granules shows sites where abnormal prion protein (PrPsc) accumulates. 
On immunohistochemical exam of limphnodes was identified the presence of PrPsc 

in follicular dendritic cells and in medullar macrophages. Immunohistochemistry of 
the 40 lymphoid biopsies from third eyelid revealed a single case of subclinical 
scrapie.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 Fig.5 Varolii pons – positive neurons for PrPscg          Fig.6 Lymphnode – positive cells (black) for PrPsc 

Vacuolization of the neurons                                       (Original magnification, x200) 
              (Original magnification, x1000)                   
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Scrapie is important because it is a significant cause of sheep and goats 
disease, but also because it is a Transmissible Spongiform Encephalopathy (TSE), 
which is a potentially transmissible to humans. 

The clinical sings, which are related with bibliography, are varied, 
depending on evolution stage of the disease. Thus, in the typical form are present 
four periods. Clinical signs begin insidious with behavior changes of animals; these 
remain the last in the flock, refuse walking, and scratch in dorso-lombar region, 
hiperexcitability, and agitation. Difficult walking, short steps, rigid legs, frequent 
fallings, difficult raising and sleepiness dominate the next period. The third period is 
characterized by spoiling of general status, animals are quiet, difficult deglutition, 
and some of them are blind. In the last period it can be observed: cahexia, ataxia 
and astazia, the extension of legs and in the end death. Except this form, there is 
an atypical form, very rare, which is expressed by discordant walk, paresis and 
paralysis of legs, nistagmus, bruxism and death in two weeks or the signs have 
very low expression (torpidity, progressive weakening). (3, 6)  
 We discovered four sheep of two years old that presented progressive 
weakening, difficult in walk and remains the last in the flock, leaning of the head on 
picket. Definitive diagnosis of scrapie could only be made following necropsy and 
examination of the brain. Characteristic vacuoles and degenerative changes in 
nerve cells are typically observed microscopically following clinical scrapie.  

The use of polyclonal and monoclonal antibodies that allow the 
immunohistochemical detection of the abnormal prion protein in histological 
sections of the brain, allowed us to confirm scrapie in those animals that did not 
express all the classic microscopic changes.  This is a significant advancement as 
it allows for the detection of the prion protein in other tissues, such as lymphoid 
tissue, and nervous tissue.  

Dr. Katherine O'Rourke from ARS laboratory in Washington has used a 
method of biopsy of the lymphoid tissue of the third eyelid with subsequent 
immunohistochemical testing using a specific monoclonal antibody. (17) This 
methodology identifies the abnormal prion protein in this tissue and has correctly 
identified scrapie-infected animals as young as 12-14 months of age. The collection 
of samples requires that the animal be adequately restrained and a local anesthetic 
used. The sampling instruments must be destroyed to prevent possible 
transmission to other animals. In our study, immunohistochemical exam on the first 
40 lymphoid biopsies from third eyelid revealed a single case of subclinical scrapie. 
This test has the potential to allow detection of scrapie-infected animals’ months to 
years before development of clinical signs. Testing positive animals could assist 
producers in eradicating the disease from their flocks. This test looks promising but 
awaits further validation.  
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Conclusions 
  

At clinical exam we identified four sheep with specific clinical signs for 
scrapie, that presented behavior disturbance, difficult in walking, progressive 
weakening, leaning of the head on picket, which are related with bibliography. 
 Necropsy exam showed cahexia, internal organs atrophy, but the lesions 
did not explain cahexia and nervous signs. 
 Histopathological exam established the diagnosis for spongiform 
encephalopathy characteristic for scrapie based on the presence of large 
citoplasmatic vacuoles in neurons, spongious aspect of the neuropils due to 
vacuolization of the neuronal processes (axons and dendrites), gliosis, without 
inflammation. 
           Neurons from brain stem were highly positive, at immunohistochemical 
exam, using P4 antibody thus, in cytoplasm from pericarions and neuronal 
processes were observed highly positive granules. On immunohistochemical exam 
of lymphoid tissues was identified the presence of PrPsc in follicular dendrites cells 
and in medullar macrophages. 
   The 40 lymphoid biopsies from third eyelid revealed only case of subclinical 
scrapie. 
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