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Mixed cutaneousround cellstumor in acock (Gallusdomesticus):
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Abstract:

Cutaneous round cell tumors have been classified as mast cell
tumor (MCT), histiocytoma (HCT), lymphosarcoma, undif-
ferentiated round cell tumorsand occasionally rhabdomyosarcoma
inveterinary medicine. Anadult cock (Gallusdomesticus) showing
alargesolitary integument massrai sed ondorso bilateral of cervical
part, extending tointercapsul ar and cranial mid part of theback was
referred to the birds clinic of the faculty of veterinary medicine at
the university of Tehran. Microscopic examination revealed she-
eted cellswith large, round to oval nuclei with each one containing
one or more prominent nucleoli with scant cytoplasm. The
myofibrilsof the neck were degenerated by aggressivetumor cells.
The condition was differentiated from other round cell tumors by
electron microscope, histochemical staining, as well as the
application of alarge panel of antibodies. Polymerase chain re-
action failed to confirm the involvement of both Marek's disease
virusand avianleukosisvirussubgroup-J. It wasconcluded that the
tumor cells were consistent with both B-cell lymphocytes and
histiocytesthat unusually covered the entire dermal layer of dorsal
neck skin. This unusua cutaneous lymphoma was named as
lymphoblastic histiocytoma.

Casehistory

Cutaneousround cell tumorshavebeen classified
as mast cell tumor (MCT), histiocytoma (HCT),
lymphosarcoma, undifferentiated round cell tumors
and occasionally rhabdomyosarcoma (Fernandez-
Bellonetd., 2003; Fernandez et d., 2005) in veterinary
medicine. Lymphosarcomahas been subdividedinto
two groupsasT-cell lymphosarcoma(TCLA) and B-
cell lymphosarcoma (BCLA). The plasmacytoma
(PCT) is aso known a subgroup of the BCLA.

1IVM (2012), 6(2):123-128

However, the definite diagnosis of similar histo-
pathologic morphology without application of dif-
ferential diagnostic tests like histochemical staining
and immunohistochemistry, especialy in poorly
differentiated tumors, is almost impossible. Most of
the antibodies now utilized in immunohisto-
chemistry of animal samples have been originat-ed
from human sources but have shown reliable and
valuable results in differential diagnosis of animal
round skin tumors (Copie-Bergman et al., 1998;
Fernandez et al ., 2005).
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Clinical presentation

A 15-months-old cock (Gallusdomesticus) witha
widespread and rai sed surfacemassonthedorsal part
of neck and back wasreferredtoour birdsclinicinthe
faculty of veterinary medicine, university of Tehran.
The cock was being kept with several other chickens
in afree-range grazing environment and fed with a
supplementary diet of pellets and millet. The bird's
general condition was good, only an unfeathered,
large solitary, firm, and raised (~ 3 cm) dermal mass
wasnaticed. Accordingtotheowner, other birdswere
not suffering from such description. On cut surface,
the tumor mass was intradermal or subcutaneous,
well-encapsulated, and non-adherent to adjacent
epithelial tissues. It wasafirmed, slight rubbery, and
glistening with gray/white colour covered by un-
feathered thickened epidermis.

Diagnostictesting

Pathology. A biopsy of thick sectionwasfixedin
10% neutral buffered formalin, routinely processed
and embedded in paraffin, sectioned at 5 um, and
stained with hematoxylin and eosin (HE), Toluidine
blue (TB), and Giemsa. For immunohistochemical
analysis, the following antibodies were applied in
appropriate dilutions on the sampl e sections: mouse
monoclona antibodies (MoAb) to CD1a (Dako,
Glostrup, Denmark), CD20 (Dako), CD45 (Leuco-
cyte common antigen, Dako), CD68 (Dako), CD79a
(Dako), IgG (cloneA57H, Dako), IgM (clone R1/69,
Dako), desmin (clone D33, Dako), myogenin (Dako),
vimentin (clone V9, Dako) and rabbit polyclonal
antibodies (PoAb) to alpha-1-antitrypsin (Dako),
lysozyme (Dako) and S100 (Dako), using thelabeled
strptavidin-biotin method (LSABTM Kit, Dako).
The dlides were counterstained with Mayer's
hematoxylin. The specificity of CD20 and CD79%
antiserawas ascertained in normal thymusand bursa
of Fabricius of chicken. For transmission electron
microscopy (TEM), small pieces of paraffin embed-
dedtissueswerepost-fixedin2.5%glutaraldehydein
0.1 M phosphate buffer (pH 7.3) and 1% Osmium
tetroxide in 0.1 M phosphate buffer (pH 7.3),
embedded in epon. The thin sections were stained
with uranyl acetate and lead citrate and examined
with a Philips 208S electron microscope. All
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immunohistochemical and electron microscopic
examinationswere performed inthe Cancer I nstitute
of Tehran'sImam Khomeini Hospital.

PCR for Marek's disease virus (MDV) and
avian leukosis virus-J (ALV-J): for detection of
MDYV, vaccinestrainsof CV1988 (serotypeenseigne-
ment-M DV 1) and non-pathogenic turkeys HVT FC
126 (serotype 3- MDV 3) were obtained from com-
mercial vaccinevials. Theseviruseswereusedfor the
extraction of total cellular DNA. A piece of tissue
sample was also used for DNA extraction. Total
extracted DNAswereused for PCR to amplify apart
of glycoprotein A gene using primers described
previously (Zhu et a., 1992). PCR reaction mixture
(50 W) included 5 I of 10 x PCR buffer containing
1.5 mM MgCI2 (Roche, Germany), 250 ng of each
primer (T1B, Germany), 2mM of dNTPs(Roche), 0.5
U of Tag DNA polymerase (Roche), and sterile
dinonized water. Template DNA was added to the
reaction mixture at aconcentration of 0.5-2 pg. The
amplification process was performed in a thermo-
cycler (Eppendorf, Germany) and consisted of one
cycleat94°Cfor 3min, 94°Cfor 30 sand 72°Cfor 30
s, repeated for 30 cycles, and followed by acycle at
72°C for 10 min. The Amplified products were
electrophoresed, stained with ethidium bromide,
visualized by UV transluminator, and photographed
(Sambrook et al., 2001). For the detection of ALV-J,
the procedures described by Rajabi et al., 2009 was
followed.

Assessments

In histopathol ogical examination, the tumor was
found as diffuse infiltrate of closely packed, large
pleomorphic cells, most of which had athin rim of
cytoplasm with well-defined margin and strikingly
paleround or ovoid vesicular nuclei. The chromatin
was more concentrated at the nuclear membrane and
most of the nuclei contained asinglelarge prominent
central but ocassionally eccentric nucleolus (Figures
1,2). Mitoticfigureswerenumerous. Thedisintegrat-
ed dense collagen bundles dispersed throuought the
lesion. Most of the thin-walled blood vessels were
remarkabley dilated but without any evidence of the
presenceof tumoric cells. The skel etal musclesof the
neck weresplitted by invasivetumor cells. Inthedeep
portion of dermal layer (Figure 2), there were
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Figure 1. Broad sheet of closely packed tumor cells, withwell-
defined cytoplasmic borders (HE Bar = 200 um). Inset: The
same micrograph under higher magnification. The tissue
consists of variable shaped of tumor cells with well-defined
boundaries. Mitoticfiguresarea sopresent. (HE Bar =30 um).

population of neoplastic cells (astrisk).(HE Bar =200 pum).

myxomarlike structures, rimmed by tumor cells
(Figure 3). The tumor cells of this pattern were
scattered in transparent mucinous stroma.
Histochemical resultsshowed that both Toluidine
blueand Giemsastainswerenegativefor thepresence
of metachromatic cytoplasmic granules. Immuno-
histochemi cal stai ning of normal thymusand bursaof
Fabriciusrevea edthat thymiccellswerenegativefor
both anti CD79a and CD20. Lymphoid cellsin the
bursastained strongly withCD20 (Figure4), butwere
negative for CD79a. Most of neoplastic cellsinten-
sively reacted with anti-CD20 antibody (Figure5). A
low population of neoplastic cells, dispersed al over
the tissue, also immunolabelled againgt anti lysozyme
(Figure6). Noimmunoreactionwasfoundinthethird
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Figure 2. Compact pleomorphic tumor cells, with large round
or oval vesicular nuclei each containing oneor morebasophilic
nucleoli. The amount of pale eosinophilic cytoplasm is small
andwell-defined. They infiltratedinto dermal layer of skinand
splitted themusclefibers (arrows). (HE Bar =30 um).

Figure 4. Control positive immunohistochemical staining for
CD20 in normal bursa of Fabricius. SAB immunolabelling,
Mayer'shematoxylin counter stain. (Bar = 200 um).

population of cells for any markers. The splitted
muscles were noticed in histopathological examin-
ation labeled for both desmin and myogenin as
internal control (Figure7).

In TEM, it was found that the tumor was
composed of two distinct but inter mingled cell
populations. The first group that included almost
majority of the cells, were characterized by lack of
intercellular junctions, basal lamina, and tonofila-
ment. Cytoplasm showed few organelles and their
nuclei contained mainly disaggregated chromatin
with a minimal heterochromatin mostly associated
withtheinner nuclear membranewith oneprominent
nucleolus. The second group of cellswere al'so non-
cohesive and conatined more abundant cytoplasm
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Figure 5. The large number of cells strongly immunostained
with CD20 (arrows). Theother cellsin thisfield with the same
morphological structure are not reacted to this marker. SAB
immunolabelling, Mayer's hematoxylin counter stain. (Bar =

30 um).
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Figure7. Thesplit musclebundlesillustratingimmunopositive
reactionfor desmin. SAB immunolabelling, Mayer'shematoxylin
counter stain. (Bar = 30 um).

thantheformer cells. Thesecond group of cellsshow-
ed smooth plasma membranes and large irregular
nuclei with often markedly convulted nuclear
membranes and finely clumped marginated hetero-
chromatin. Nucleoli which were usually large and
frequently multiple.

Amplification of theMDV-1gA genesequenceof
non-pathogenic serotype MDV-enseignement vac-
cinevirus(CV1988-Rispensvaccine) gaveapositive
result of DNA amplificationwith theexpected size of
200bp, using MDV-gA1l primers. No amplified
product was observed when DNA templatewasfrom
tissuespecimen, HV T strain, or negative control (un-
inoculated chicken embryo fibroblast cell culture).
WhenHTV-gA-3primerswereusedin PCR, a388bp
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lysozyme (arrows). SAB immunolabelling, Mayer's
hematoxylin counter stain. (Bar = 30 um).

PCR product was detected with DNA template from
HVT strain but not with DNA template from tissue
specimen and uninoculated chicken embryo fibro-
blast cell culture. Attempt to detect the ALV-J target
gene, also, failed to show the avian leukosis virus
subgroup-J.

Based on the above findings and our differential
diagnosismethodol oy, we concluded that thesetypes
of tumor cells were consistent with B-cell lym-
phocytes that have unusually covered the entire
dermal layer of dorsal neck skin. (Fernandez et al.,
2005), previoudly, classified cutaneous round cell
tumors in dogs as mast cell tumor, histiocytoma, T
cell or B cell lymphosarcoma, plasmacytoma, and
unidentified round cell tumors with utilization of
immunohistochemical markers. Mastocytoma can
be differentiated by histochemical staining for
metachromatic granulesand by TEM observationfor
the presenceof secretory granulesfoundinmast cells
(Swayne and Weisbrode, 1990; Hafner and L atimer,
1997). In addition to the neoplastic histiocytes in
histiocytoma that express MHC class |1 and CD18,
both B and T lymphocytes are also immunopositive
tothesemarkers (Fernandez et a ., 2005). Therefore,
with anti-CD20 positive staining for tumor cells, in
this case with extreme caution, histiocytomaor even
cutaneous histiocytic lymphoma, and malignant
histiocytosis that must al express the mono/
histiocytemarkersand show noreactiontolymphoid
markers, were excluded (Fernandez et al., 2005). At
this point in time, none of these tumors have been
reported in poultry related literature.
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Diffuseimmunol abeling of lysozyme, whichwas
demonstrablein many cells, revealed that many cells
characteristically were consistent with histiocytes.
But it was impossible to determine wether the cells
that stainedfor lysozymewereinfiltrating histiocytes
or neoplastic cells. Lysozyme and alpha-1-anti-
trypsin are both well characterized immune-markers
of mononuclear phagocyte differentiotion in human
beings. Moore and Rossin (1986), in aretrospective
case series of malignant histiocytosis of dogs,
demonstrated the reaction of lysozyme with all
neoplastic histiocyteswhereasonly half of thetumor
cells were identified for apha-1-antitrypsin. This
means that lysozyme is more reliable for evaluation
of norma or tumor histiocytes than alpha-1-
antitrypsin.

Althoughweused anti-CD1a, themost applicable
marker foridentifyingof histiocyticcellsinformalin-
fixed, paraffin-embedded (FFPE) tissue, thismarker
isexclusively val uableinhuman samplesand washot
able to detect any canine cells expected to be CD1a
positivein animals (Fernandez et a ., 2005).

Lymphoproliferative lesions in Marek's disease
may also be misdiagnosed with the type of lesionin
thisreport. However, our PCR results were negative
for MDV and on the other hand, in MD, mainly, the
feather folliclesareinvolved and containintranucl ear
inclusionsintheepitheliumof feather follicles(Silva,
1992; Zhu et al., 1992; Schat and Venugopal, 2008).

Other tumors that are histologically very similar
to the neoplastic round cellsand should be excluded,
are rhabdomyosarcoma that might be seen as
subcutaneous mass (Fernandez-Bellon et al., 2003)
and plasmacytoma (Fernandez et al., 2005). How-
ever, the tumor cellsin the former are negative for
both myogenin and desmin, and in the later, most of
the cells have been shown to be CD79a positive in
dogs (Fernandez et al., 2005). Furthermore, the
ultrastructural features such as eccentric nuclei and
prominent rough endoplasmic reticulum (rER)
whicharefoundinnormal plasmacells,anda soPCT,
werenot obserevedinour diagnosticel ectronmicros-
copy (Dardick et al., 1996)

Thetumor cellsthat were negativeto all stainings
may indicate an undifferentiated or poorly stage of
development. Threeweeksafter skinbiopsy, thecock
died and it was not submitted to our clinic for
necropsy procedures to examine the possible
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metastasisto other organs.

Determination of the origin of the tumor cellsis
essential for the diagnosis of histiocytoma and
lymphoma. In theliterature, several descriptionsfor
the classification of monocyte-macrophage lineages
or lymphoma, are presented as follows: histiocytic
lymphoma (HL) is recognized as lymphocytic lym-
phoma, lymphabl asticlymphomaandnonHodgkin's
lymphoma which is not atumor of the macrophage
system. In this tumor, large lymphoid cells have
cytoplasmic vacuolesand are similar to macrophage
tumors (Wilson and Armitage, 2008). True his-
tiocytic lymphoma (THL ) isatype of neoplasm that
reacts with monocyte/histiocyte associated markers
likeCD®68, lysozyme, al pha-1-antitrypsinand CD45,
andisnegativefor CD1a, epithelial,and B- and T-cell
lineage-specific markers (Copie-Bergman et d.,
1998). Hemophagocyticlymphohistiocytosis(HLH)
is a reactive process resulting from prolonged and
excessive activation of antigen-presenting cells
(macrophages, histiocytes) and CD8+ cells (Filipovich,
2009). Inour case, thetumor consi sted of two distinct
cell populations of lymphoblasts and histiocytes.
Therefore, to name this unusua cutaneous lym-
phoma, we prefer to apply the combined term,
lymphoblastic histiocytoma, which indicate the
presence of two different precursor cells (lym-
phoblast and histiocyte) in one lesion. Using other
definitions, as mentioned above, is amisnomer and
causesdiversion of theoriginal meaning.

In conclusion, the population of neoplastic cells
revealed immunopositive staining only with CD20,
which serves as a diagnostic marker for lymphoma,
and with lysozyme, which serves as one of the well-
known definitive markers for histiocytoma. Con-
sideringtheabovefindings, it may bebettertocall the
present unusual cutaneous lymphoma as lympho-
blastic histiocytoma.
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