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OLIGODENDROGLIOMA IN AN AFRICAN LION (PANTHERA LEO)

Alison R. Tucker, M.A., V.M.D., Edward C. Ramsay, D.V.M., Dipl. A.C.Z.M., and Robert L.
Donnell, D.V.M., Ph.D., Dipl. A.C.V.P.

Abstract: A 10-yr-old female lion (Panthera leo) presented for acute onset ataxia and weakness with a history of
two seizure episodes 6 mo prior to presentation and a persistent head tilt for at least 6 mo. Gross necropsy findings
included a gelatinous mass in the right cerebral hemisphere extending from the frontal to the occipital lobes. Histolog-
ically, the mass was composed of polygonal cells surrounding lakes of mucinous material. These cells had clear
cytoplasm, ovoid basophilic nuclei, and inapparent cell processes. Immunoreactivity was positive for S100 and neuron-
specific enolase but negative for glial fibrillary acid protein, myelin basic protein, neurofilament triplet, vimentin, and
cytokeratin. All findings were consistent with an oligodendroglioma. A second neoplasm, a pulmonary adenoma, was
also identified at necropsy.
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BRIEF COMMUNICATION

Reports of neoplasia in Panthera species are in-
creasing, primarily because of increased longevity
in captivity as well as increased use of diagnostic
biopsies and necropsies. However, to the authors’
knowledge, central nervous system neoplasia has
not been described in the literature. Causes of neu-
rologic signs have usually been associated with in-
fectious agents or anatomic malformations. This re-
port describes the clinical, gross, and microscopic
findings in a lion (Panthera leo) with an oligoden-
droglioma.

A 10-yr-old female lion presented with a 1-day
history of ataxia and weakness. She had a history
of a persistent head tilt for at least 6 mo and two
episodes of seizure activity 6 mo prior to presen-
tation, but was stable, eating well, and in good to
overweight body condition since that time. The an-
imal was not receiving any medication. She was
anesthetized for physical examination, clinical pa-
thology (complete blood count and chemistry pan-
el), and radiology. Hematologic values were within
normal limits. Abdominal radiographs showed that
the uterus was dilated and there was loss of detail
in the caudoventral abdomen. Thoracic radiographs
revealed a peribronchial pattern, consistent with
dorsal recumbency under general anesthesia. While
the lion was still under anesthesia, an exploratory
laparotomy and ovariohysterectomy were per-
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formed. The uterus was found to be filled with clear
mucinous material. Both horns were incised and the
uterus was submitted in formalin in a separate con-
tainer. The lion never resumed voluntary respiration
postoperatively and euthanasia was performed.

On postmortem examination, the lungs contained
numerous tan, up to 1-cm-diameter, predominantly
subpleural nodules that extended into the pulmo-
nary parenchyma of the right cranial and caudal
lobes. A 2-cm mural abscess partially occluded the
vaginal lumen.

A gelatinous white mass was found arising from
the white matter of the right cerebral hemisphere
on cut section. The lateral ventricle on the left side
was moderately dilated, and there was asymmetric
compression of the third ventricle and adjacent
thalamus (Fig. 1). The mass extended from the
frontal lobe caudally to the occipital lobe and filled
and obliterated the right lateral ventricle.

Seven 4-mm-thick brain sections were taken pro-
gressing cranially from just caudal to the optic chi-
asm. Representative samples were obtained from
other organs. Samples were processed by routine
histologic methods and cut in 6-�m sections. He-
matoxylin and eosin (H&E) stains were applied to
all sections. Representative sections from the brain
were also stained by mucicarmine and Alcian blue
methods.

Arising from and replacing the cerebral white
matter as was an unencapsulated, infiltrative prolif-
eration of polygonal cells surrounding irregular
lakes of basophilic mucinous material. These cells
had variably distinct basophilic borders (cell mem-
branes) and vacuolated to cleared cytoplasm. Nu-
clei varied from ovoid, compact, and basophilic to
large, round, and vesiculate (Fig. 2). Cell processes
were not apparent. Anisocytosis was mild. An av-
erage of nine mitotic figures per 10 high-power
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Figure 1. Photograph of cross section through the brain of a lion with an oligodendroglioma at the level of the
thalamic nucleus. The mass occupies the majority of the right lateral ventricle and compresses the thalamus and third
ventricle. The fornix and corpus callosum are deviated dorsally and to the left, and the left lateral ventricle is dilated.
H&E. Bar � 1 cm.

fields was noted. Where the neoplastic cells infil-
trated the adjacent neuropil, there was multifocal
nuclear rowing (Fig. 3). Numerous small blood ves-
sels infiltrated the mass. The periphery of the neo-
plasm had a tortuous or ‘‘glomeruloid’’ appearance.
With Alcian blue and mucicarmine stains, the ex-
tracellular mucinous material was consistent with
acid mucopolysaccharide.

In the right caudal lung lobe, there was a 5-mm-
diameter, moderately compressive subpleural pro-
liferation of cuboidal to columnar epithelial cells,
arranged in papillary fronds and pseudoglandular
structures supported by a fine stoma. The cells were
mildly pleomorphic with mild anisokaryosis and
mitotic figures were rare. This was consistent with
a pulmonary adenoma. Additional pulmonary nod-
ules were composed of pleural and alveolar septal
fibrosis with type II pneumocyte hyperplasia ex-
tending from the pleura into the pulmonary paren-
chyma. Alveoli contained lipid-laden macrophages
with fewer neutrophils. These latter nodules had no
evidence of neoplastic transformation. In the uterus,
there was a moderate proliferation and crowding of
endometrial glands lined by tall columnar epithelial

cells with abundant eosinophilic cytoplasm. Occa-
sional glandular proliferations were present deep
within the myometrium.

For immunohistochemistry, unstained sections
from the cerebrum were rehydrated; a 3% hydrogen
peroxide and a serum-free nonspecific protein block
were each applied for 5 min. Commercial antibod-
ies were used to assess immunoreactivity for neu-
ron-specific enolase (NSE) (mouse monoclonal an-
tibody, BioGenex, San Ramon, California 94583,
USA; 1:450 dilution), S100 (rabbit polyclonal an-
tibody, Dako, Glostrup, DK-2600 Denmark; 1:
2,000), glial fibrillary acidic protein (GFAP) (rabbit
polyclonal antibody, Zymed, Invitrogen, Carlsbad,
California 92008, USA; 1:400 dilution), cytokeratin
AE1/AE3 (mouse monoclonal antibody, Dako; 1:
800 dilution), and mouse monoclonal vimentin an-
tibody (Dako; 1:8,000 dilution). Incubation times
were 30 min for all primary antibodies. EnVision
� HRP (Dako) secondary reagents were used. Pos-
itive staining was highlighted by 3,3�-diaminoben-
zidine substrate precipitation. For myelin basic pro-
tein (MBP) and neuron filament protein, sections
were processed at the Veterinary Medical Teaching
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Figure 2. Photomicrograph of neoplastic oligodendrocytes, from the brain of a lion, arranged in sheets of small
round cells within a mucopolysaccharide extracellular matrix. The cells have hyperchromatic nuclei, basophilic cell
membranes, and poorly staining cytoplasm. H&E. Bar � 50 �m.

Hospital Laboratory at the University of California,
Davis, California, USA, by their standard protocols.

The neoplastic cells had strong cytoplasmic im-
munoreactivity for S100 and NSE. They were not
reactive for synaptophysin, vimentin, cytokeratin,
or GFAP. Synaptophysin reactivity was strong in
the adjacent gray matter. Small blood vessels within
the mass were vimentin-positive. Rare individual
stellate cells within the neoplasm were immunore-
active for GFAP, as were astrocytes in the adjacent
neuropil. Diagnoses of oligodendroglioma, pulmo-
nary adenoma, multifocal pulmonary interstitial fi-
brosis with endogenous lipid pneumonia, and cystic
endometrial hyperplasia with adenomyosis were
made in this individual.

To the authors’ knowledge, neither primary cen-
tral nervous system neoplasms nor primary pul-
monary neoplasms have been reported in lions. The
incidence of neoplasia in Panthera species in gen-
eral, and lions in particular, is difficult to assess
given the small number of case reports and re-
views.2 A relatively high incidence of mammary

neoplasms is attributable to the use of melengestrol
acetate as a contraceptive.4

The meningioma is the most frequently reported
intracranial tumor in domestic cats, comprising
59% of the cases in one study,8 whereas in the same
study oligodendrogliomas comprised just over 2%.
Experience at the University of Tennessee, College
of Veterinary Medicine, over the last 20 yr is con-
sistent with the reported rare occurrence of oligo-
dendrogliomas. Oligodendroglioma has been diag-
nosed in one domestic cat and in dogs at necropsy
out of a population of submissions including zoo
and wildlife species as well as domestic species.

Few immunohistochemical studies of oligoden-
drogliomas in animals have been done and the stud-
ies referenced below only include low numbers of
cases. In dogs, immunoreactivity for cytokeratin by
neoplastic oligodendrocytes has been negative3 and
for vimentin has been variable.3,6 Neuron-specific
enolase, a protein expressed in differentiating oli-
godendrocytes but not in mature cells, has been de-
tected in oligodendrogliomas in dogs6 but not in



653TUCKER ET AL.—OLIGODENDROGLIOMA IN A LION

Figure 3. Photomicrograph of neoplastic oligodendrocytes, from the brain of a lion, infiltrating the adjacent neu-
ropil. Within the neoplastic population there is multifocal nuclear rowing (asterisk). H&E. Bar � 100 �m.

domestic cats.1 Positive immunoreactivity for MBP,
seen in oligodendrogliomas producing myelin, has
not been reported in domestic cats.1 Because astro-
cytic differentiation is a possible feature of oligo-
dendrogliomas, GFAP immunoreactivity may re-
flect that differentiation or may reflect the presence
of astrocytes entrapped within the neoplasm. The
latter interpretation was preferred in this case be-
cause the widely separated GFAP positive cells
were individualized and histologically resembled
well-differentiated astrocytes. Neoplastic oligoden-
drocyte S100 immunoreactivity has been reported
in the dog.6 Synaptophysin and neuron filament
protein immunoreactivity would not be anticipated
in oligodendrogliomas. The immunoreactivity for
S100 and NSE in this neoplasm, with the negative
immunoreactivity for GFAP, cytokeratin, and other
antibodies, is therefore consistent with that de-
scribed in oligodendrogliomas in other species.

Other causes of central nervous system disorders
reported in lions include infectious agents such as
lion lentivirus (feline immunodeficiency virus of li-
ons), feline herpesvirus 1, canine distemper virus,
and Toxoplasma gondii.9 Congenital defects such as
Arnold-Chiari malformations and brain compres-

sion with cerebellar prolapse through the magnum
foramen caused by hypovitaminosis A–induced
changes in skull thickness have been reported.5,7 Al-
though it is clearly imperative to rule out infectious
causes of neurologic disease, this case report adds
primary central nervous system neoplasia, specifi-
cally oligodendroglioma, to the list of differentials
in lions with clinical signs of neurologic disorders.
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