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Case Report

A spontaneously occurring malignant pituicytoma in a male sprague

dawley rat
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Abstract: Pituicytoma is an extremely rare neoplasm derived from pituicytes, which are glial cells in the posterior lobe of the pituitary
gland. A malignant pituicytoma was found in the intracranial cavity of a 55-week-old male Sprague-Dawley rat. Macroscopically, the
tumor was located on the sphenoid bone and involved the pituitary gland. The tumor was composed of sheets of fusiform cells with
spindle- or pleomorphic-shaped nuclei and abundant eosinophilic cytoplasms. The cells were arranged in a whirling or irregular growth
pattern. Some tumor cells were bizarre multinucleated giant cells with cytoplasmic eosinophilic hyaline droplets. Many tumor cells
were strongly positive for vimentin and glial fibrillary acidic protein, and some cells were positive for ED-1 and S-100. These findings
closely resembled those of a giant cell glioblastoma derived from the pituitary gland, suggesting anaplastic pituicytoma. From our re-
view of the literature, we believe this is the first report of a spontaneous malignant pituicytoma in a rodent. (DOI: 10.1293/tox.2015-

0012; J Toxicol Pathol 2015; 28: 171-176)
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The incidence of spontaneous intracranial tumors
is very low in rats, with the exception of pituitary neo-
plasms" 2. Spontaneous tumors of the pituitary gland are one
of the most common neoplasms in aging Sprague-Dawley
(SD) rats, with most pituitary tumors arising from the pars
distalis. The histological and immunohistochemical char-
acteristics of pars distalis tumors have been well described
in rats®, and a few reports of tumors arising from the pars
intermedia in rodents have been published*. However, there
are only a few papers describing the morphology of tumors
arising from the posterior lobe, because these tumors are
extremely rare> ¢. Intrinsic tumors of the posterior lobe in-
clude the pituicytoma, craniopharyngioma and ganglioneu-
roma®®. In humans, the pituicytoma is a well-differentiated
neoplasm classified as a World Health Organization (WHO)
grade I tumor’. It is defined as a solid, circumscribed, low-
grade spindle cell astrocytic tumor in adults that originates
in the posterior pituitary or its stalk'’. In rodents, only a few
cases of pituicytoma have been reported in older rats® !'. In
the present report, we describe a spontaneously occurring
giant cell glioblastoma (malignant astrocytoma, high-grade)
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derived from the pituitary gland of an older SD rat that was
suggestive of malignant pituicytoma. This lesion was in-
vestigated by histopathological and immunohistochemical
techniques to establish its cellular composition.

The present case was a 55-week-old male Crl:CD(SD)
rat. The rat was one of 50 untreated male rats that were ex-
amined for investigation of historical control data. These
animals were purchased from Charles River Laboratories
Japan, Inc. (Kanagawa, Japan), at 10 weeks of age and were
housed in plastic cages (one rat per cage) in a room main-
tained at 23 +3°C and 30 to 70% humidity with 12 h light and
dark cycles in a research laboratory at Maruho Co., Ltd. The
rats had free access to a CRF-1 pellet diet (Oriental Yeast
Co., Ltd., Tokyo, Japan) and tap water. The animal in ques-
tion was routinely monitored for clinical signs twice a week
and was weighed once a week before sacrifice. It was anes-
thetized with isoflurane (Escain®; Mylan Inc., Tokyo, Japan)
and sacrificed by abdominal aortic transection. A complete
necropsy was conducted, and over 40 organs, including an
intracranial mass detected during the necropsy, were fixed
in 10% neutral buffered formalin. The tumor mass along
with the sphenoid bone was decalcified in 5% ethylenedi-
aminetetraacetate, embedded in paraffin, sectioned into 3
pm slices and stained with hematoxylin and eosin (H&E).
Periodic acid-Schiff (PAS), Masson’s trichrome (MT) and
phosphotungstic acid hematoxylin (PTAH) were also ap-
plied for characterizing an eosinophilic hyaline droplet ob-
served in the tumor. Sequential sections from the mass were
labeled with antibodies for pancytokeratin (CK) as an epi-
thelial cell marker, vimentin as a mesenchymal cell marker,
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Table 1. Antibodies Used in This Study

Primary anti- | Working
body tested Source” Clone dilutions
CK Dako AEI/AE3 1:50
Vimentin Dako V9 1:50
GFAP Dako Polyclonal 1:500
PCNA Novocastra PCI10 1:100
CD68 (ED-1) Serotec Monoclonal 1:50
a-SMA Dako 1A4 1:200
Desmin Dako D33 1:50
S-100 Dako Polyclonal 1:200
PRL Dako Polyclonal 1:100
TSH Dako Polyclonal Prediluted
Melan-A Nichirei M2-7C10 Prediluted

D Sources: Dako (Carpinteria, CA, USA), Novocastra (Newcastle
upon Tyne, UK), Nichirei Bioscience (Tokyo, Japan), AbD Serotec
(Kidlington, UK) .

glial fibrillary acidic protein (GFAP) as a glial cell marker,
proliferating cell nuclear antigen (PCNA) as a proliferating
cell marker, CD68 (ED-1) as a macrophage marker, smooth
muscle actin (SMA) and desmin as muscle cell markers,
S-100 as a Schwann cell and adipocyte marker, prolactin
(PRL) and thyroid stimulating hormone (TSH) as markers of
hormone-producing cells in the anterior pituitary lobe and
melan-A as a melanocyte marker. All antibodies are listed
in Table 1. Immunohistochemical staining was carried out
using the labeled streptavidin-biotin method. Sections were
deparaffinized, hydrated and blocked for endogenous per-
oxidases. Heat-induced antigen retrieval was performed for
CK, vimentin, PCNA, GFAP and melan-A. Trypsin treat-
ment was performed for ED-1. A streptavidin-biotin stain-
ing kit (LSAB; Dako, Carpinteria, CA, USA) was used ac-
cording to the manufacturer’s instructions to identify the
antigen-antibody complexes. The reaction products were
visualized with 3-3'-diaminobenzidine tetrahydrochloride.
The Ethics Committee for Animal Experiments of Maruho
Co., Ltd., approved the experimental protocol and all ani-
mal procedures, and all procedures were in accordance with
our guidelines for animal experimentation and those of the
Japanese Association for Laboratory Animal Science.

The animal grew normally until 51 weeks of age, at
which point its body weight was 651 g; it then wasted to
553 g at 55 weeks of age. The animal displayed clinical ab-
normalities such as lacrimation, bradypnea and decreased
spontaneous motility. On gross examination, a gray-white
mass 10x10x15 mm in size was observed on the sphenoid
bone that involved the pituitary gland and trigeminal nerve
(Fig. 1a). The mass was easily separated from the brain but
was not removed from the sphenoid bone, and the base of
the brain had a smooth surface. The majority of the other
organs and tissues were macroscopically normal, though the
intracranial mass did cause compression and deformation of
the bottom of the cerebrum (Fig. 1b).

Careful histopathological observation revealed that
the tumor cells had partially invaded the sphenoid bone
and the meninx of the cerebrum but did not invade the tri-

Fig. 1. (a) A gray-white mass was located on the sphenoid bone and
involved the pituitary gland and trigeminal nerve. The solid
line indicates the plane of section. (b) The bottom of the cere-
brum was compressed and deformed by the intracranial mass.
Scale: mm.

geminal nerves (Fig. 2a—c) or metastasize to any other or-
gans. Small nests of native anterior cells were sporadically
seen in the tumor with congestion and thrombosis (Fig. 2d)
and were positive for CK (inserted illustration). The tumor
was composed of sheets of fusiform cells with spindle- or
pleomorphic-shaped nuclei and abundant eosinophilic cy-
toplasms (Fig. 2e). Many mitotic figures were visible in the
tumor cells. The tumor cells were arranged in whirling and
storiform patterns or in an irregular growth pattern. None of
the tumor cells were arranged in parallel arrays with nuclear
palisades, formed pseudo-glandular structures or were pseu-
dopalisading around a necrotic area. Bizarre multinucleated
giant cells were frequently observed within the tumor; some
of these cells included eosinophilic hyaline droplets (EHDs)
in their cytoplasms (Fig. 2f). EHDs were brightly eosino-
philic, variably sized round inclusions. These cells were dif-
fusely distributed in the tumor tissue. EHDs were positive
for PAS, stained deep purple with PTAH and brightly red
after MT staining (Fig. 3), similarly to EHDs reported in
human glioblastoma'?.

The results of the immunohistochemistry staining are
summarized in Table 2. The tumor cell cytoplasms were
strongly positive for vimentin and GFAP. Some tumor cell
nuclei were weakly positive for S-100 (Fig. 4). These re-
sults indicated that the tumor cells were astrocytic in origin.
Weak positivity for ED-1 was observed in the cytoplasms of
some tumor cells, most likely indicating phagocytic activity
in the tumor cells. The multinucleated giant cells showed
reactivity similar to the mononuclear tumor cells, except
for their reaction to ED-1 (Fig. 4). All types of tumor cells,
including the giant cells, were strongly positive for PCNA,
indicating high proliferative activity. No immunoreactivity
was observed for a-SMA, desmin, PRL, TSH or melan-A in
any of the tumor cell types. The native anterior cells were
positive for CK and PRL (data not shown).

Our case was characterized by sheets of fusiform cells
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Fig. 2. (a) The mass almost replaced the pituitary gland with invasion to the sphenoid bone (SB) but did not infiltrate the trigeminal nerves (TN)
and tympanic cavities (TC) (x12.5). (b) Tumor cells invaded the sphenoid bone. (c) Tumor cells invaded the meninx of the cerebrum (MC)
but not the parenchyma of the cerebrum (CB). (d) Small nests of native anterior cells were observed in the tumor (arrows) with conges-
tion and thrombosis (¥) (x100). Native anterior tissues were positive for CK (x200, inserted illustration). (¢) The tumor was composed of
sheets of fusiform cells with spindle- or pleomorphic-shaped nuclei and abundant eosinophilic cytoplasms. Many mitotic figures were
seen in the tumor cells (arrows) (x400). (f) Bizarre multinucleated giant cells with eosinophilic hyaline droplets were observed (arrow)

(x400). H&E staining.
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Fig. 3. Special staining for multinucleated giant cells with EHDs.
EHDs were positive for PAS, deep purple after PTAH and
brightly red after MT staining (arrows).

with spindle- or pleomorphic-shaped nuclei and abundant
eosinophilic cytoplasms, bizarre multinucleated giant cells
with EHDs, invasion into neighboring tissues, high prolifer-
ative activity and strong positivity for vimentin and GFAP.
The tumor was composed of GFAP-positive cells, suggest-

Table 2. Results of Immunohistochemical Staining

Tumor cells

Antibodies Mononuclear Multinucleated
tumor cells giant cells

CK - -
Vimentin +++ +++
GFAP +++ +++
PCNA +4++ +++
CD68 (ED1) + -
o-SMA - -
Desmin - -
S-100 + +
PRL - -
TSH - -
Melan-A - -

Negative, —; weak, +; moderate, ++; strong, +++.

ing an astrocytic origin. Astrocytic tumors in rodents are
classified as low-grade (well-differentiated), medium-grade
(anaplastic) and high-grade (glioblastoma or glioblastoma
multiforme) tumors according to the International Harmoni-
zation of Nomenclature and Diagnostic Criteria (INHAND)
and the WHO International Histological Classification of
Tumors of the Nervous System of Domestic Animals'. Our
findings suggest that this tumor was a high-grade astrocy-
toma (glioblastoma multiforme). Giant cell glioblastoma, a
variant of glioblastoma multiforme, is a rare neoplasm char-
acterized by predominance of bizarre multinucleated giant
cells with abundant eosinophilic cytoplasms and GFAP
positivity in humans® ' 15, The EHDs reported in human
glioblastoma are positive for PAS, PTAH, and MT stain-
ing'?, similar to our results. The EHDs in glioblastoma are
defined as lysosomal structures by ultrastructural studies'”.
Additionally, astrocytic tumors are positive for S-100 and
ED-1'®, similar to the results of our case.

The pituitary gland, especially the posterior lobe, is
composed of numerous capillaries that are supported by
modified glial cells known as pituicytes'’. Pituicytes are
elongated uni- or bipolar cells that display prolongation of
the cytoplasm into one or more processes; these cells are
also strongly positive for GFAP'®. The tumor in the current
study was located on the sphenoid bone and involved the
pituitary gland. The tumor cells invaded the sphenoid bone
and the meninx of the cerebrum without cellular transition
to the brain parenchyma or trigeminal nerve. These findings
suggest that the present case was a malignant astrocytic tu-
mor that originated from the pituitary gland. Based on our
findings, this case may have originated from pituicytes in
the posterior lobe of the pituitary gland, although the pri-
mary development of this case was unclear. Craniopharyn-
giomas are also intrinsic tumors of the posterior lobe; they
originate from remnants of Rathke’s pouch and consist of
tubular or glandular structures®. However, our case had no
tubular or glandular structures and no positivity for CK.

In general, a pituicytoma is defined as a low-grade
spindle cell astrocytic tumor in adults that originates in the
posterior pituitary or its stalk'®. In previous cases in rats®,
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Fig. 4. Immunohistochemical staining of tumor cells. The cytoplasms of the tumor cells were strongly immunoreactive for vimentin and GFAP.
Some tumor cell nuclei were positive for S-100, and the existing nerve tissue was strongly positive for S-100. The cytoplasm of some
tumor cells was immunoreactive for ED-1(x100). Many multinucleated giant cells (inserts) were also positive for vimentin and GFAP,
and some of them had nuclei that were weakly positive for S-100. However, no cells were positive for ED-1 (arrows) (x400, enlarged il-

lustration).

cystic or pseudoglandular structures and pseudopalisading
of tumor cells around a vein (perivascular arrangement)
were observed, and mitotic figures were sporadically de-
tected (Table 3). In contrast, our case did not show a specific
morphological pattern like that above but instead had many
mitotic figures and bizarre multinucleated giant cells.

In conclusion, morphological and immunohistochemi-
cal findings for our case closely resembled those of a giant
cell glioblastoma, suggesting anaplastic pituicytoma. From
our review of the literature, we believe this to be the first
report of a spontaneous malignant pituicytoma in a rodent.
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Table 3. Comparison between Previous Cases and Our Case

- Pleomorphism

- Cystic or pseudo-gland structure

- Fibrillary cytoplasm with elongated or oval to
round nuclei

- No immunohistochemical data

Case 1
(Satoh et al)®

- Scant pleomorphism

- Pseudopalisading of the tumor cells around the vein

- Pale eosinophilic and irregular cytoplasm with
variable sized nuclei

- Mitotic figures were sporadically detected

- Positive for GFAP

Case 2
(Satoh et al)®

- Pleomorphism

- Whirling and storiform patterns

- Fusiform cells with spindle- or pleomorphic-shaped
nuclei with abundant eosinophilic cytoplasms

- Multinucleated giant cells

- Many mitotic figures

- Positive for GFAP

Our case
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