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et  al. 2017). Briefly, DNA was extracted using a 
commercial kit (QIAmp DNA mini kit, Qiagen, Milan, 
IT), according to the manufacturer’s instructions, 
and then amplified with sets of primers specific 
for OaPV type  1, type  2, and type 3. PCR master 
mix compositions and thermal profiles were 
applied as reported in Table  І. After separation by 
electrophoresis in agarose gel (2% w/v containing 
Gel Red nucleic acid stain, Biotium) in TBE buffer 1x 
at 5 mV/cm for 90 min, the amplification products 
were visualized by exposure to UV in a Gel Doc 
apparatus (BioRad, Segrate, Milan, IT).

Postmortem examination revealed rupture and 
loss of incisors, associated with alveolar necrotic 
osteomyelitis, and left unilateral purulent 
nasal discharge; bacteriological and virological 
examinations isolated no specific pathogens. No 
thoracic or abdominal lesions were observed. 
Opening the skull revealed a cauliflower‑like 
space‑occupying mass, white‑grayish in color, 
firm to hard, walnut in size, with a broad basis. The 
mass rested under the left temporal bone, laterally 
in contact with the petrous portion that showed 
evident hyperostosis. The pedunculated part of the 
mass extended into the left cerebral hemisphere, 
creating a voluminous deep fovea and compression 
of the underlying cerebral tissue (Figure 1). There 
was no gross evidence of enlargement of the 
trigeminal ganglion and no gross evidence of masses 
in the retrobulbar space, corneal process, frontal 
sinus, regional lymph nodes or in other organs. 
Microscopical examination revealed trabeculae and 
islands of squamous neoplastic epithelial cells with 
the formation of concentric keratin layers (keratin 
pearls). The cells showed moderate pleomorphism 
with abundant eosinophilic cytoplasm, large and 
hyperchromatic nuclei with prominent nucleoli, 
usually single (Figure 2). Rare mitotic figures and 

resulting in the development of pre‑cancerous 
lesions (solar keratosis). 

In Italy, recent studies of cases of ovine SCC have 
signaled the involvement of a novel genus of 
papillomavirus OaPV3 in these lesions (Alberti et al. 
2010). Papillomavirus can infect the basal layer or 
skin lesions and cause cutaneous fibropapillomas 
(OaPV 1 and 2) or rarely progressive skin cancer 
lesions in humans and animals (Tilbrook et al. 1992, 
Bocaneti et  al. 2016), suggesting a synergic action 
with other pro‑cancer factors (Vitiello et  al. 2017). 
The present report describes a rare and “uncommon 
localization” of intracranial SCC in a domestic sheep 
(Ovis aries) in Italy.

In 2017, a 7‑year‑old half‑breed aries, bred in Gassino 
in Turin province, was presented with symptoms 
suggestive of vestibular syndrome. Detailed clinical 
findings were head pressing and tilt, circling and 
loss of sense of balance, pain and difficulty in 
chewing and walking, and fever. The animal was 
euthanized one month after the onset of clinical 
signs due to lack of treatment response and poor 
prognosis. The carcass was promptly delivered to 
the laboratory and submitted to complete necropsy. 
Brain tissue was partly frozen for bacteriological 
and molecular investigations and partly fixed 
in 10% buffered formalin solution. Fixed tissue 
was routinely processed for neuropathological 
examination; 4  ±  2  μ sections were cut and 
stained with hematoxylin and eosin (HE) for light 
microscopy evaluation. Immunohistochemistry 
investigation for vimentin (clone V9, Dako, Glostrup, 
DK, dilution 1:150) and cytokeratin (clone AE1/AE3, 
Dako, Glostrup, DK, dilution 1:50) were performed 
on selected sections. Tissue samples from the frozen 
mass were investigated for ovine papillomavirus 
type 1, 2, and 3 by simplex PCR methods targeted 
to the L1 gene, as described previously (Vitiello 

Table I. Set up of PCR detection for OaPV1, 2, and 3 investigations. Primer pairs, amplicon length, master mix composition, and thermal profile.

Target Primer pairs
Amplicon 

length 
(bp)

Master Mix composition (final volume of 
50 µL) Thermal profile

L1 gene OPV-1
F: CGCCCGTCTCCCTACGGTGC

177

PCR Buffer 1X;
MgCl2 1.5 mM;

Primers concentration: 0.5 μM each;
dNTPs: 0.2 mM each;

DNA hot-start Taq Polymerase 1.25 U/reaction 
(Platinum Taq, Invitrogen);

DNA template: 50÷300 ng in 5 µL.

Initial denaturation: 95°C x 5 min 
40 cycles:

95 °C x 30 s;
56 °C x 30 s;
72 °C x 30 s

Final elongation step: 72 °C x 5 min

R: CTGCAACGCCTCCGGACCCC

L1 gene OPV-2
F: CGCACCACAGCCCAAGGCAC

147
R: TCCAGCGTCCACACGGTCTGA

L1 gene OPV-3

F: AACTGGACTTGTCTTCCATG

127

Initial denaturation: 95°C x 5 min
40 cycles:

95 °C x 30 s;
57 °C x 30 s;
72 °C x 30 s

Final elongation step: 72 °C x 5 min
R: AAAGACTCGGTATTGGGAGG

bp = base pair;    F= forward;    R = reverse.




