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 Astrocytoma as one of the most common central nervous system (CNS) tumors is rarely 
reported in veterinary literature. A 7-year-old Persian Lori-Bakhtiari ewe was presented to the 
clinic with a two months history of progressive blindness, nystagmus to the right, bilaterally 
decreased pupillary reflexes, head pressing and paddling. At necropsy, a whitish well-
circumscribed mass with dimensions of 3.50×2.50×1.50 cm was observed in the dorsal parietal 
lobe of the left cerebral hemisphere. Microscopically, the mass was well-circumscribed and 
highly cellular, consisted of round to elongated cells with scant and vacuolated cytoplasm with 
few, flaccid processes. The nuclei were round to oval with densely stippled chromatin and 
indistinct nucleoli. Immunohistochemical analyses showed positive staining for vimentin, S100 
and glial fibrillary acidic protein. Definitive diagnosis of cerebral protoplasmic astrocytoma was 
made on the basis of the histopathological and immunohistochemical findings. This type of 
neoplasm should be included in the differential diagnosis of CNS lesions in the sheep. 
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 س گوسفندمغزی در یک رأ ایآستروسیتوم

 چکیده 

ماه  دوبختیاری ایرانی با سابقه  -ساله نژاد لریهفت  س میشأبه عنوان یکی از رایج ترین تومورهای دستگاه عصبی مرکزی به ندرت در منابع دامپزشکی گزارش می گردد. یک ر آستروسیتوما

ت، کاهش دوطرفه واکنش های مردمکی، فشار سر بر اجسام سخت و دست و پا زدن به درمانگاه ارجاع داده شد. در کالبدگشایی، توده کره چشم به سمت راسپاندولی کوری پیش رونده، حرکت 

 حاوی سلول ،لول و بامحدوده مشخصمشاهده شد. از لحاظ میکروسکوپی، توده، پرس یسانتی متر در لوب آهیانه پشتی نیمکره چپ مغز 50/3 × 50/2 × 50/1سفید محصور شده ای با ابعاد متمایل به 

 ایمونوهیستوشیمیاییهای ارزیابیواجد زوائد سست اندک بود. هسته ها گرد تا بیضی شکل با کروماتین منقوطی متراکم و هستک های نامشخص بودند.  های گرد تا کشیده با سیتوپلاسم کم و حفره دار

 گلیال و ویمنتین نشان دادند. تشخیص نهایی بر پایه یافته های هیستوپاتولوژیکی و ایمونوهیستوشیمیایی، آستروسیتومای پروتوپلاسمی مغزی پروتئین اسیدی فیبریلی، S100رنگ آمیزی مثبت را برای 

 مدنظر قرار گیرد. باید در تشخیص تفریقی ضایعات دستگاه عصبی مرکزی درگوسفند بدخیمیداده شد. این نوع 

 گوسفند، هیستوپاتولوژی نوهیستوشیمی،، ایمواآستروسیتوم واژه های کلیدی:
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Introduction 
 

Gliomas are the most common type of 
neuroectodermal-origin tumors in humans and 
animals.1,2 Glioma is a term including ependymoma, 
oligodendroglioma, glioblastoma, astrocytoma and their 
various subtypes and combinations.3 Astrocytoma is one 
of the most common central nervous system (CNS) 
tumors in animals. The tumor, being well-differentiated, 
is a diffusely infiltrative neoplasm of astrocytes and 
occurs most commonly in the pyriform lobe, convexity of 
the cerebral hemisphere, thalamus and hypothalamus, 
midbrain and rarely in the cerebellum and spinal 
cord.1,4,5 Astrocytomas in humans are heterogeneous 
groups of malignant neoplasms with clinical, 
radiographical and histological features with typically 
having a bimodal age distribution. Brainstem is more 
commonly affected in childhood, whereas cerebral 
astrocytomas are more common in middle age.6 

Neoplastic cells typically have obvious astrocytic 
appearances histologically, although this can sometimes 
be difficult to distinguish from reactive astrocytosis, 
particularly in biopsy specimens taken from the periphery 
of an infiltrating mass. All astrocytic tumors share the 
common characteristic of being highly cellular with 
peripheral invasion into the neuroparenchyma and stain 
consistently immunopositive for glial fibrillary acidic 
protein (GFAP).6 

Astrocytoma has been reported so far in dog 
(especially brachycephalic breeds), cat, pig, cattle and 
goat.6-10 The present study describes the clinical, histo-
pathological and immunohistochemical characteristics of 
an astrocytoma in the cerebrum of a sheep. 

 
Case Description 
 

A 7-year-old Persian Lori-Bakhtiari ewe was presented 
with a 2-month history of blindness and behavioral 
disorders. Neurological examinations revealed nystagmus 
to the right, bilaterally decreased pupillary reflexes, head 
pressing and paddling. 

The ewe was euthanized because of poor prognosis 
and a post-mortem examination was performed. At 
necropsy, gross pathological findings were limited to the 
brain. A whitish, firm and well-circumscribed mass, with a 
regular surface of approximately 3.50×2.50×1.50 cm was 
observed in the dorsal parietal lobe of the left hemisphere. 
The cut surfaces were soft, gray and homogeneous (Fig. 1). 
No macroscopical involvement of the meninges or 
periosteum of the skull and no macroscopically observed 
metastases were found in other organs. 

The appropriate samples of the tumoral mass were 
fixed in 10% neutral buffered formalin, dehydrated in 
graded ethanol, cleared in xylene and embedded in 
paraffin wax. The sections with 5 µm thickness were 
 
 

 stained with hematoxylin and eosin (H&E) and studied 
microscopically. In order to establish a final diagnosis of 
the neoplasm, the following antibodies were applied in 
appropriate dilutions on the brain sections: anti-protein 
S100 (polyclonal rabbit code No.IS504; Dako, Glostrup, 
Denmark), anti-glial fibrillary acidic protein (GFAP, 
Clone CF2, 1/300; Dako), p53 (Clone DO-7; Dako), anti-
epidermal growth factor receptor (EGFR, Clone H11, 
1/100; Dako), epithelial membrane antigen (EMA, Clone 
E29, RTU, Dako), vimentin (Clone V9; Dako), neuron 
specific enolase (NSE, Clone BBS/NC/VI-H14, RTU, 
Dako) and oligodendrocyte transcription factor 
(Polyclonal antibody anti-olig 2, EMD Millipore Corp., 
Billerica, MA). Primary antibody was detected by 
EnVision™ + /HRP Mouse code K4001 (Dako) and 
visualized with 3,3′-diaminobenzidine (DAB) as 
chromogen. Counterstaining was performed with 
Mayers hematoxylin. 

Microscopical lesions were limited to the cerebrum. 
The tumor was well-circumscribed, densely cellular and 
encapsulated. Cellular density within these areas was 
higher than that within normal areas of nervous tissue. 
The tumor was composed of neoplastic cells with scant 
and vacuolated cytoplasm with few, flaccid processes and 
round to oval nuclei with densely stippled chromatin and 
indistinct nucleoli (Fig. 2). 

 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 1. The mass (arrow) was firm and well-circumscribed with a 
soft and homogeneous appearance suspected to astrocytoma. 

 
The central portion of the neoplasm contained 

multiple necrotic foci and vascular proliferation. The 
remaining neoplastic cells possessed intermediate 
cellular morphologies and rare mitotic figures were 
observed. No invasion was detected in adjacent brain 
tissue. Immunohistochemically, the neoplastic cells 
were labelled moderately for GFAP (Fig. 3) and strong 
diffusely for S100 and vimentin (Fig. 4), but had no 
expression to other markers. 

Based on histopathological and immunohistochemical 
findings of the mass, the tumor was diagnosed as a 
protoplasmic form of astrocytoma. 
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Fig. 2. A) Microscopical examination revealed a densely cellular 
and encapsulated mass (arrow). Cellular density within these 
areas was higher than that of normal areas of nervous tissue 
(Asterisk), (H & E, Bar = 150 µm); B) The neoplastic cells have 
scant and vacuolated cytoplasm with few, flaccid processes and 
round to oval nuclei (H & E, Bar = 40 µm). 

 

 
 
 
 
 
 
 
 
 

 
 
Fig. 3. The neoplastic cells stain moderately with glial fibrillary 
acidic protein (Bar = 20 µm). 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4. A) The neoplastic cells show strong positive reactivity for 
S100 (Bar = 25 µm); B) The neoplastic cells express vimentin 
(Bar = 20 µm). 
 

Discussion 
 

Primary tumors of the CNS are rarely reported in 
domestic animals, except in the dog.4,7,11,12 Glial tumors such 
as astrocytoma are the most common primary CNS tumors 
in humans, dogs and cats.1,2 To date, very few cases of 
primary CNS tumors have been reported in sheep including 
medulloblastoma in lambs,13 ependymoma in a Suffolk 
sheep aged <1 year,14oligodendroglioma in a 1-year-old 
male Iranian fat-tailed sheep15and more recently, 
glioblastoma with oligodendroglioma component in a 6-
year-old Sardinian breed ewe.16 

The world health organization classification is widely 
adapted to classify astrocytomas, in which the groups are 
designated as low-grade gliomas (grade I or II), diffuse 
astrocytoma (grade II), anaplastic astrocytoma (grade III) or 
glioblastoma multiforme (grade IV). The tumor grade of 
astrocytoma includes fibrillary, gemistocytic and 
protoplasmic types.1,5,19 
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Protoplasmic astrocytomas are unusual and rare 
variants of diffuse astrocytomas composed of stellate-
shaped astrocytes with short and delicate processes and 
a prominent background of microcysts.12 Histological 
grading criteria include cell density, cellular and nuclear 
pleomorphism, nuclear hyperchromatism, presence of 
mitotic figures and necrosis. According to these criteria, 
the present case falls into the diffuse protoplasmic type. 
In the present case, the tumor seems to be 
predominantly composed of neoplastic cells showing 
scant and vacuolated cytoplasm with few, flaccid 
processes, resembling at least a protoplasmic 
astrocytoma. This subtype is considered a rare variant 
of diffuse astrocytoma. 

In humans, astrocytoma is usually single tumor most 
often occurs in the third and fourth decades of life and 
males are affected more often than females. 
Protoplasmic astrocytoma is unusual and is most often 
found in the cerebrum in children and young adults.19 In 
this ewe, the tumor was located in the dorsal parietal 
lobe of the left hemisphere. 

Clinical signs in animals with astrocytoma vary 
depending on the location of the tumor in the CNS. The 
most common signs include behavioral changes, ataxia, 
tetraparesis, seizures, circling and abnormal cranial nerve 
and proprioceptive reflexes.17 The animal in the present 
report showed neurological signs including nystagmus to 
the right, bilaterally decreased pupillary reflexes, head tilt, 
head pressing and paddling. 

In humans, genetic alterations such as inactivation of 
p53, amplification and rearrangement of platelet-derived 
growth factor receptor A and changes in integrin 
expression have been associated with the progression of 
astrocytic tumors from low to high grade. Radiation can 
also induce tumors in the CNS, usually after years of 
radiation therapy, including poorly differentiated 
sarcomas, gliomas and meningiomas.18,19 Some reports 
have demonstrated that occurrence of astrocytoma in dogs 
and cats can be related to genetic alterations such as 
inactivation of p53 and overexpression of EGFR.20,21 

The treatment of choice for brain tumors including 
surgical removal22and computerized tomography has been 
used to diagnose and localize tumors and facilitate their 
removal.23 The treatment of astrocytoma is a challenge in 
veterinary medicine. Corticosteroids are frequently used 
as palliative therapy and can reduce the vascular 
permeability, exert cytotoxic effects on tumors, inhibit 
tumor formation and decrease cerebrospinal fluid 
production.24 There is a controversy concerning the 
benefits of surgical excision of CNS tumors in animals. 
However, whether in humans or animals, surgical 
debulking followed by radiation therapy provides the best 
prognosis for most tumors.23 

In this case, histopathological and immunohisto-
chemical findings confirm astrocytoma accordance with 
 

 the well-documented diagnosis for protoplasmic 
astrocytoma in the literature.5,10,11,21,28 Most astrocytomas 
are GFAP, S100 and vimentin positive. Interestingly, 
cytokeratin and epidermal growth factor are sometimes 
positive as well. Differential diagnoses for these low-
grade tumors include oligodendroglioma, higher-grade 
tumors, fibrillar ependymoma, reactive gliosis, 
demyelinating disease and cerebral infarcts. It is realized 
that expression of EMA is demonstrated in some glial 
tumors in animals.25 However, this marker is considered 
as a potentiated antibody for differentiation of 
ependymoma from glial tumors in humans.26 Moreover, 
EGFR overexpression appears in nearly half of 
individuals with glioblastoma multiforme.27 Herein, our 
immunohistochemical data in sheep reported in this 
work are largely in agreement with those reported in 
other domestic animals and also, in humans.6,23,28 

On the basis of histological and immuno-
histochemical findings, a diagnosis of protoplasmic 
astrocytoma was made which is a rare variant of diffuse 
astrocytoma. To the best of our knowledge, this is a rare 
reported case of astrocytoma in sheep. This type of 
neoplasm should be included in the differential diagnosis 
of CNS lesions in the sheep. 
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