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The rodents are being widely used for cancer research studies, however,

being phylogenetically distant; rodents do not closely mimic the disease
progression as in humans. Therefore, Non-human Primates (NHPs) which
are genetically closer to human are evidently better models. The outcome of
preclinical tumor studies on NHPs has greater applicability in humans than
those on rodents. The incidence of spontaneous neoplasia in NHPs is rare.
We observed a case of spontaneously occurring tumor located at the lateral
side of the neck adjacent to the shoulder joint in an adult rhesus monkey.

The tumor arose as subcutaneous reddish-white mass, multicentric firm,
and pedunculated smooth nodules with tall warty growths, resembling
cauliflower in appearance. Microscopically, five different types of
pleomorphic cells such as fibroblastlike cells, histiocytelike cells,
undifferentiated cells, xanthomatous cells, and multinucleated giant cells
were observed. All cells were of storiform pattern, with irregular fascicles
and variable cellularity, including atypical forms with numerous mitotic
figures, which was suggestive of Malignant Fibrous Histiocytoma (MFH).
The study of such spontaneous tumors may assist researchers in developing
animal cancer models for human malignancies and, owing to their similarity
with human cancers, help in prevention and treatment.
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INTRODUCTION

Rodents, because of their small size, low cost, rapid growth and wider

availability, are extensively used in cancer studies. However, the clinical
findings in rodents, mostly, do not translate well and fail in clinical trials
[1,2]. The Non-human Primates (NHPs) are genetically closely related to
humans and have been used as animal models for many disease and
disorders such as viral infection, aging, neuro-behavioral and preclinical
regulatory safety studies, etc. [3]. The use of NHPs in cancer research is
limited because the incidences of the spontaneous tumor are very low [4]. It
is dependent on many factors including age, sex, and species. The incidence
increases with the age in both humans and primates, and those over 60 and
20 years of age, respectively are particularly at a greater risk of developing
tumors [5,6]. The occurrence of tumor incidence has been reported to be
higher in African green monkey (8%) than Cynomolgus (1.5%) and rhesus
monkeys (2.8%) [7]. Further, various methods including chemical, biological
and physical have been used to induce tumor in primates other than rhesus
monkeys. The malignant mesenchymal tumors, fibro-sarcomas, originate
from fibrous connective tissue. These are rare and aggressive in nature and
only a few reports on spontaneous fibromas or fibrosarcomas in rhesus
monkey are available [8]. Malignant Fibrous Histiocytoma (MFH) is one of
the most common adult soft tissue neoplasia of other species but very rare
in primates. Pathogenesis of this kind of sarcoma is very aggressive and is
most commonly located in the extremities and the retro-peritoneum that
can get manifested to other sites as well [9].

CASE PRESENTATION

Total 30 (15 Male+15 Female) wild-caught adult Rhesus monkeys
(Macacamulatta) weighing about 4-6 kilogram were supplied by CPCSEA
(Committee for the Prevention, Control, and Supervision of Experiments in
Animals) approved supplier M/S Indian Animals Suppliers, Lucknow
(INDIA) and housed at primate unit, National laboratory Animal Facility,
CSIR-CDRI, Lucknow. Upon receipt, the animals were clinically examined
and housed individually at the quarantine unit at least for 45 days.
Individual animals were marked with unique identification numbers written

on their chests by tattooing with the help of indelible tattooing ink. Clean
potable drinking water, standard balanced laboratory pelleted diet along
with seasonal fruits and vegetables were provided ad libitum to the animals.
During the quarantine period, the animals were subjected to multi-step
screening programs like routine clinical observation, tuberculin testing,
chest X-ray, and other regular veterinary preventive measures. Clinical signs
such as general appearance, activity, behavior, movement, gait, posture and
response to handling, eyes, lacrimation, fur-coat, mucous membranes, body
orifices, consistency of excreta, unusual respiratory pattern, as well as the
presence of clonic or tonic movements, stereotypes (e.g. excessive grooming,
repetitive circling) or any strange behavior if any were duly recorded. The
intradermal tuberculin test was performed by injecting 0.1 ml of PPD (1,000
to 1,500 TU, fresh solution) in the palpebral skin followed by a period of
observation of 24-72 hours. Initial hematology, clinical biochemistry, urine
analysis, ECG, and Ophthalmic examination were carried out. Towards the
end of the quarantine period, one monkey was found to be anorectic, weak,
and dehydrated. The monkey was immediately isolated and shifted to the
isolation unit. On clinical examination, one enlarged palpable nodular
growth was observed in the left lateral side of the neck above the shoulder
joint. Therapeutic interventions like intravenous fluid therapy, vitamin
supplements, and broad-spectrum antibiotic along with NSAID were
provided but there were no positive responses and animals died one-month
post-treatment. Necropsy was performed immediately; the excised tumor
tissues along with other major visceral organs and tissues were collected and
preserved in 10% neutral buffer formalin solution. After proper fixation,
representative tissue samples were processed; paraffin sections of 4 to 5 p
were routinely prepared and stained with hematoxylin and eosin.
Histopathological alteration of tumorous nodules was observed under a
light microscope (Olympus BX61). Masson’s trichrome special staining was
performed for collagen fibers using a commercial staining kit (Polysciences,
Inc., Washington). Immuno-histochemistry examination for cytokeratin and
Ki67 biomarker was carried out as per routine procedure following the
protocols provided by the manufacturer (Thermo fisher scientific USA).

Externally, a tumor like nodular growth was noticed at the left lateral side of
the neck region adjutant to the shoulder joint. Needle aspiration was
performed to differentiate from any kind of abscess but no fluid or pus
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could be aspirated out. At necropsy, grossly the tumor ascended as a
subcutaneous reddish-white mass, multicentric firm, and pedunculated
smooth nodules with tall warty growths, resemblance to large cauliflower
and of multiple confluence appearance. The weight of the excised tumor
was about 882g. Morphologically, the tumor surface was observed
multilobular with a dense fibrous capsule. Histopathological examination of
the tumor sections revealed marked cellular proliferation arranged in a
storiform pattern (cells emanate from a central focus), with irregular
fascicles and variable cellularity. The majorities of the cells were
pleomorphic in nature and bizarre neoplastic cells containing foamy
cytoplasm and marked atypia embedded in the inflamed collagenous
stromal matrix. These findings typically suggested the end stage of any
sarcomas having a common morphological cellular pattern of
pleomorphism and storiform cellular growth. Few polygonal cells
resembling histiocytes, and malignant giant cells that can be classified as
MFH-giant cells were observed. Atypical cells with anisocytosis,
anisokaryosis, and numerous mitotic figures were suggestive of (MFH) or
Malignant Fibrous Histiocytoma. Five different types of cells viz. fibroblast-
like cells, histiocyte-like cells, undifferentiated cells, xanthomatous cells, and
multinucleated giant cells were observed which was inconsistent with earlier
reports on MFH. Mild bluish-green coloration indicating collagen fiber
formation was observed in Masson’s trichrome special staining.
Immunohistochemistry of tumor sections showed expression of vimentin
and cytokeratin antibody but which was minimal. There was no metastasis
observed in any other visceral organs (Figures 1a-1d).
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Figure 1a) In situ tumour like growth at the left lateral side of the neck.

Figure 1b) Excised multilobulated pedunculated tumour.

Figure 1c) Microphotograph showing pleomorphic, marked atypic cells with
collagenous stromal backeround (H & E).

Figure 1d) Expression of vimentin and cytokeratin (mild bluish-green
coloration); Masson’s trichrome staining.

RESULTS AND DISCUSSION

A malignant fibrous histiocytoma is defined as a pleomorphic sarcoma of a
varied pattern consisting of a mixture of histiocytic and fibroblastic
elements [10]. Moreover, several mesenchymal origin malignant tumors
contain fibroblastic elements, misleading to an overdiagnosis of
fibrosarcoma. Furthermore, MFH is recognized recently as a diagnostic
entity and histologically characterized by the mixture of spindle cells
arranged in a storiform pattern, polygonal cells resembling histiocytes, and
malignant giant cells [11]. MFH often recurs even after surgical removal of
the tumor. It may get metastasized if the cells are large, have bizarre shapes,
and are extremely invasive in nature although we did not observe metastasis
in any other organs and tissues. In this case, atypical cells with anisocytosis
and anisokaryosis were noticeable with infrequent abundant mitotic figures
suggestive of fibrosarcoma [12]. There are numerous reports regarding
incidences of fibrosarcomas of the head and neck region, including the
nasal cavity, paranasal sinuses, and nasopharynx in other laboratory animals
[13,14]. Based on the degrees of differentiations, these sarcomas may be
graded as low grade, intermediate malignancy, and high malignancy
(anaplastic).

CONCLUSION

Histological observation of proliferating cells revealed five different types of
viz. fibroblastlike cells, histiocyte-like cells, undifferentiated cells,
xanthomatous cells, and multinucleated giant cells were observed which was
in agreement with earlier reports on MFH. The existence of pleomorphic
tumor cells resembling histiocytes along with malignant giant cells
differentiates MFH from other sarcomas such as osteosarcoma,
fibrosarcoma, leomyosarcoma, rhabdomyosarcoma, and osteosarcoma.
Tumors of these kinds are most commonly observed in the deep soft tissue
of the lower extremities and followed by the upper trunk area.
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