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Abstract

Malignant melanomas are quite uncommon in sheep and goats. A three-year-old native female sheep with a history
of sudden death was referred for postmortem examination. Gross evaluations revealed multiple brown to black neoplastic
masses with compact nodular appearance, involving lungs, mediastinal lymph nodes, liver and kidneys. Comprehensive
physical examination of skin, all mucous membranes and mucocutaneous junctions revealed no evidence of concomitant
pigmented lesions or dark discoloration. Microscopically, the masses were predominantly composed of round and
polyhedral-shaped neoplastic cells of various sizes with abundant pale eosinophilic cytoplasm containing variable amounts
of dark brown melanin pigment and peripherally located, oval to round, vesicular nuclei with prominent nucleoli.
Immunohistochemically, the neoplastic cells displayed diffuse and positive expression for S100 protein, vimentin and
melan-A. These histopathological and immunohistochemical findings were consistent with a final diagnosis of metastatic
malignant melanoma, “epithelioid” type. To the author’ knowledge, metastatic melanoma without an identified primary
origin has not yet been reported in the domestic animals.
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Introduction

Melanomas are usually originated from
neuroectodermal melanoblasts or epidermal melanocytes
of domestic animals and many wildlife species (9).
Melanocytic neoplasms have been commonly reported in
most species especially dogs, horses and some breeds of
swine (4). In sheep and goats, the pigmented melanocytic
tumors are quite uncommon (10, 12). Although more than
90% of the melanocytic neoplasms usually originate from
the skin, these tumors may occur metastatically in other
sites without an identified primary lesion (7, 8). Such
tumors are designated “melanomas of unknown primary
origin” (MUP) (18). The present paper describes
histopathological and immunohistochemical features of a
malignant melanoma metastasized to the visceral organs of
a 3-year-old sheep without an identifiable primary site.

Case report

A three-year-old Persian Karakul ewe with a
history of sudden death was referred for postmortem
examination. According to the owner, there was no known
history of any cutaneous lesions from at least one year ago.
Gross evaluations revealed multiple brown to black
colored neoplastic masses with compact nodular
appearance, 2x2x2 cm in diameter, involving lungs and
mediastinal lymph nodes, liver and kidneys (Fig. 1A and
B). The neoplastic masses were localized and showed firm
attachments with regular borders in these organs or tissues.
No marked macroscopic lesions in other organs or lymph
nodes were observed. Comprehensive  physical
examination of skin, all mucous membranes and
mucocutaneous junctions revealed no evidence of
concomitant pigmented lesions or dark discoloration.
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Figure 1. A. Lungs and mediastinal lymph nodes and B.
Kidney showing multiple brown to black neoplastic
masses of metastatic malignant melanoma in a 3-year-old
sheep.

Representative specimens from the suspected
neoplastic tissues including lungs, liver and kidneys were
fixed in 10% neutral buffered formalin, routinely
dehydrated, embedded in paraffin, sectioned in 5 um
thickness, stained with hematoxylin and eosin (H&E) and
studied in a routine light microscope (Olympus, Japan) for
histopathological assessments. In order to further
characterize the neoplastic masses, immunohistochemistry
(IHC) was performed on the paraffin embedded tissue
sections (5 um), using bond polymer refine detection
system (Leica Biosystems, Newcastle, UK), by application
of ready-to-use primary monoclonal antibodies specific for
the melanocytic marker, melan A (clone no A103), S100
protein (clone no S1/61/69) and the mesoderm-derived
tissue marker vimentin (clone no V9). All antibodies were
provided from Novocastra Laboratories, Newcastle, UK.
3-3'diaminobenzidine (DAB) and Harris hematoxylin were
used as the chromogen and the counterstaining materials,
respectively. For negative controls, the primary antibodies
were replaced by the non-immune serum. Appropriate

internal and external positive control tissues such as blood
vessels and normal skin (cutaneous Langerhans cells and
melanocytes) were also used for expression of vimentin,
S100 protein and melan A, respectively.

Microscopically, the masses were predominantly
composed of round and polyhedral-shaped neoplastic cells
of various sizes with abundant pale eosinophilic cytoplasm
containing variable amounts of dark brown melanin
pigment and peripherally located, oval to round, vesicular
nuclei with prominent nucleoli. Cellular atypia and
variation in nuclear size were mild to moderate with a
mitotic index between 2-3 mitoses per 10 high power
fields (hpf) (Fig. 2A and B). Focal necrosis, hemorrhage
and to some extent inflammatory cells such as
lymphocytes were also observed within or at periphery of
the  proliferative  region of  neoplastic  cells.
Immunohistochemically, the neoplastic cells displayed
diffuse and positive expression for S100 protein, vimentin
and melan A (Fig. 3A and B). These histopathological and
immunohistochemical findings were consistent with a final
diagnosis of metastatic malignant melanoma, “epithelioid”

type.
Discussion

Although most melanocytic neoplasms are mainly
originated from skin melanocytes, they also occur in the
mucosal membrane of oral cavity and the ocular structures
as primary tumor (2, 6). Melanocytes and/or epithelial
pigmented cells have also been found in the inner ear,
nervous system, heart and adipose tissues of human body
(3). On the other hand, primary melanocytic tumors of the
non-integumentary organs such as regional lymph nodes,
lungs, liver and kidneys have not been previously
described. For these reasons and also based on the
histomorphological and immunohistochemical findings,
the present case was finally diagnosed as metastatic
malignant melanoma.

In the present work, we report an unusual case of
metastatic malignant melanoma without identification of a
primary tumor in a sheep. The entity of melanomas of
unknown primary (MUP) origin and their criteria has been
characterized and described in human beings (7, 8, 18). In
man, different theories, such as the spontaneous regression
of the pre-existing nevus as the primary site because of
involvement of immunological mechanisms have been
proposed to explain the phenomenon of MUP origin (7, 13,
20). Since domestic animals and men are exposed to the
same environmental factors and also because of having
similar immunopathophysiological —mechanisms, we
believe that the entity of MUP origin can be acceptable for
the present ovine malignant melanoma (OMM).
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Figure 2. Malignant melanoma metastasized to A. kidney
and B. liver; composed of markedly pleomorphic
neoplastic cells with pale eosinophilic cytoplasm
containing variable size of oval to round nuclei, prominent
nucleoli and variable amounts of melanin pigment. HE.
Bar: 55 um (A) and 15 pm (B).

In human and domestic animals, a combination of
environmental and genetic factors may result in
melanocytic neoplasms. The most important and the best-
known etiology involved in development of cutaneous
melanocytic tumors is prolonged and continuous exposure
to ultraviolet radiation (UVR) and a relationship between
the sunlight and skin cancer has been established in several
domestic species (1, 16, 19). The UV-induced DNA
damage of the epidermal melanocytes leads to inhibition of
the tumor suppressor genes of the cell cycle and
inactivation of apoptosis (5, 15). Because of economic
significance and slaughtering of sheep and goats at early
ages for meat production, the incidence of these tumors
and molecular mechanisms of their initiation, progression
and metastasis is inadequately documented.
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Figure 3. Metastatic malignant melanoma showing of
diffuse immunopositivity of A. vimentin and B. melan A

expression. IHC. Bar: 15 pum (A) and 55 um (B).

Immunohistochemistry procedures with high
sensitivity and specific immunomarkers has greatly aided
in diagnosis of malignant melanoma especially amelanotic
type and can lead to achieve a definitive prognosis, to
predict the biological behavior and survival time and to
differentiate  benign from malignant melanocytic
neoplasms (9, 15). Melan A is highly sensitive and 100%
specific for the diagnosis of amelanotic melanocytic
neoplasms in dogs (14). S100 protein and anti-vimentin
antibodies are sensitive for tumors of melanocytic origin,
but their specificity is low and may react with many other
tumors (9, 11, 17).

In conclusion, to the best of our knowledge, this is
the first report of a metastatic melanoma without an
identified primary origin in domestic animals. There is
paucity of published information or data about malignancy
of melanocytic neoplasms, their site or breed predilection,
biological behavior and clinical prognosis in small
ruminant in comparison with other domestic animals such
as dogs, cats and horses. The present report shows that
OMM with developing metastasis can be a life-threatening
disease and have a poor prognosis. Furthermore, no well-
defined histopathological standards or systems have been
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described to classify the melanocytic tumors and/or assess
and describe their complete clinical outcomes in small
ruminants and such shortages need to be further
investigated.
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