Pesq. Vet. Bras. 37(6):613-620, junho 2017

Immunohistochemical, lectin histochemical and
ultrastructural studies of canine transmissible
venereal tumor in Brazil?

Mariana B. Mascarenhas?*, Paulo V. Peixoto®, Regina R. Ramadinha* Anibal
G. Armien®, Samay Z. Costa? Ileana C. Miranda?, Vivian A. Nogueira®
and Ticiana N. Franga®

ABSTRACT.- Mascarenhas M.B., Peixoto PV, Ramadinha R.R., Armién A.G., Costa S.Z., Mi-
randa [.C., Nogueira V.A. & Frang¢a T.N. 2017. Immunohistochemical, lectin histochemical
and ultrastructural studies of canine transmissible venereal tumor in Brazil. Pesquisa
Veterindria Brasileira 37(6):613-620. Programa de Pds-Graduagdo em Medicina Veterina-
ria, Universidade Federal Rural do Rio de Janeiro, BR-465 Km 7, Seropédica, R] 23890-000,
Brazil. E-mail: mm.bezerra@yahoo.com

Canine transmissible venereal tumor (CTVT) is a naturally occurring contagious round-
-cell neoplasia, with poorly understood origin and transmission. This study aims to further
investigate the tumor nature through immunohistochemistry, lectin histochemistry and
transmission electron microscopy (TEM) analysis, and to provide support for diagnostic
and differential diagnoses of CTVT. Immunohistochemistry was performed in 10 genital
and six exclusively extragenital tumors, which were previously diagnosed by citology and
histopathology. CTVT samples were incubated with biotinylated antibodies to specific
membrane and cytoplasmic antigens (anti-lysozyme, anti-macrophage, anti-vimentin, anti-
-CD18, monoclonal anti-CD117, monoclonal anti-CD3, polyclonal anti-CD117, polyclonal
CD3 and anti-CD79a), followed by the avidin-biotin-peroxidase complex technique. The
lectins Con A, DBA, SBA, PNA, UEA-1, WGA, sWGA, GSL, JSA, PSA, PHA-L, PHA-E and RCA
were additionally tested in four genital CTVTs and TEM was performed in eight genital
tumors. The anti-vimentin antibody revealed strong immunoreactivity to neoplastic cells
in all the assessed samples (16/16). The polyclonal anti-CD3 antibodies showed moderate
to strong immunoreactivity in fourteen (14/16) and the polyclonal anti-CD117 in fifteen
cases (15/16). There was no immunoreactivity to anti-lysozyme, anti-macrophage, anti-
-CD18, monoclonal anti-CD117, monoclonal anti-CD3 and anti-CD79a antibodies. At lectin
histochemistry, it was observed strong staining of tumor cells to Con-A, PHA-L and RCA.
There was no histopathological and immunoreactivity differences between genital and
extragenital CTVTs. These findings do not support the hypothesis of histiocytic origin of
CTVT. In contrast, the lectin histochemical results were similar to cells from lymphoid/
myeloid origin.

INDEX TERMS: Canine transmissible venereal tumor, CTVT, immunohistochemistry, lectin histo-
chemistry, ultrastructural, dog, pathology.
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RESUMO.- [Estudos imuno-histoquimico, lectino-histo-
quimico e ultraestrutural do Tumor Venéreo Transmis-
sivel Canino no Brasil.] O Tumor Venéreo Transmissivel
Canino (CTVT) é uma neoplasia de células células redondas,
contagiosa, com origem e transmissao ainda mal compreen-
didas. Com a finalidade de aprofundar a investigacdo sobre
a natureza (origem) do TVTC, bem como fornecer subsidios
para o estabelecimento do diagndstico e diagnéstico dife-
rencial, realizaram-se avaliagdes imuno-histoquimica, lecti-
no-histoquimica e ultraestrutural de TVTC(s). A avaliacdo
imuno-histoquimica foi feita em 10 TVTCs genitais e em 6
exclusivamente extragenitais previamente diagnosticados
através de citologia e da histopatologia. Os TVTCs foram tes-
tados para reagentes especificos de antigenos de membra-
na e citoplasmaticos (anti-lisozima, anti-macréfago, anti-vi-
mentina, anti-CD18, anti-CD3, anti-CD79, anti-CD117) com
utilizacdo da técnica complexo avidina-biotina-peroxidase.
Adicionalmente, foram utilizadas as lectinas Con A, DBA,
SBA, PNA, UEA-1, WGA, sWGA, GSL, SJA, PSA, PHA-L, PHA-
-E e RCA em quatro TVTCs genitais. Microscopia eletronica
foi realizada em oito TVTC genitais. Em 100% dos tumores
testados (16/16) com anticorpo anti-vimentina (mono e
policlonal) houve forte imuno-reatividade. Ndao houve rea-
tividade para os anticorpos anti-lisozima, anti-macréfago,
anti-CD18, anti-CD3, anti-CD79a e anti-CD117 quando
empregamos anticorpos monoclonais, entretanto, com a
utilizagdo de anticorpos policlonais verificou-se marcagao
dos tumores com os anticorpos anti-CD3 e anti-CD117. Na
avaliacdo lectino-histoquimica foi verificada forte marcacao
das células tumorais com Con-A, PHA-L e RCA. Nao houve
diferenca histopatologica e de imuno-reatividade entre os
TVTCs genitais e extragenitais. Estes achados ndo corrobo-
ram com a hipdtese da origem histiocitica do CTVT (ausén-
cia de reatividade dos anticorpos anti-lisozima, anti-macroé-
fago e anti-CD18), entretanto, os resultados da avaliacdo
lectino-histoquimica foram em parte similares aos obtidos
quando células de origem linf6ide /mieléide (ConA, PHA-L e
RCA) foram analisadas (Gimeno et al. 1995).

TERMOS DE INDEXAGAO: Tumor venéreo transmissivel canino
(TVTC), imuno-histoquimica, lectino-histoquimica, microscopia
eletronica, cdo, patologia.

INTRODUCTION

Canine transmissible venereal tumor (CTVT) is a naturally
occurring contagious round-cell neoplasia, located main-
ly on the external genital mucosa of both male and fema-
le dogs (Cohen 1985). CTVT is a clonal cell lineage that
spreads within the domestic dog population by the allo-
geneic transfer of living cancer cells, usually during coitus
(Murchison et al. 2014). This tumor has been historically
called by other names, such as Sticker's sarcoma (Sticker
1904), venereal granuloma, canine condyloma, contagious
lymphoma (Vermooten 1987) and transmissible venereal
sarcoma (Yang 1988). The biological features of CTVT are
unique and no similar neoplasia is found in other domes-
tic animal species. The uncertain nature of this tumor has
been a matter of controversy for decades and still remains
an unsolved question (Gimeno et al. 1995). The exact cyto-
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genetic origin of this tumor remains not clear. Mozos et al.
(1996) and Marchal et al. (1997) demonstrated that CTVT
cells express macrophage markers, suggesting that the tu-
mor has a histiocytic origin, while others, have not confir-
med these findings through immunohistochemical studies
(Goldschmidt & Hendrick 2002, Gross et al. 2005, Masca-
renhas et al. 2014). Clinically, this tumor appears as a soli-
tary, red, friable, often “cauliflower-like mass” (Vermooten
1987, Rogers 1997, Papazoglou et al. 2001). Extragenital
occurrence of CTVT without genital lesions has been repor-
ted in oral (Bright et al. 1983, Ramadinha et al. 1993, Mor-
rison 1998) and nasal cavities (Ndiritu etal. 1977, Bright et
al. 1983, Morrison 1998, Papazoglou et al. 2001), conjunc-
tiva and eye (Barron et al. 1963), skin and subcutis (Nielsen
& Kennedy 1990), tonsils (Theilen & Madewell 1987) and
anal mucosa (Batamuzi & Bittegeko 1991). In these cases,
it might be difficult to rule out differential diagnoses, such
as lymphomas, histiocytomas, poorly differentiated mast
cell tumors, amelanotic epithelioid melanomas, and poorly
differentiated carcinomas (Mozos et al. 1996, Lorimier &
Fan 2007). The purpose of the present study was to go de-
eper in the immunohistochemical, lectin histochemical and
transmission electron microscopy (TEM) analysis of spon-
taneous genital and extragenital CTVT, in order to support
the diagnosis and differential diagnosis of this neoplasm
and provide additional information about its origin.

MATERIALS AND METHODS

Tissue samples. Neoplastic tissue was collected from 16 dogs
of different breeds, ages and genders. In 10 dogs, tumors were
located in the external genital mucosa, while in six dogs the tu-
mors had an extragenital location (three in the skin, two in the
oral cavity and one in the nasal cavity). Tissue samples were fixed
in 10% buffered formalin and embedded in paraffin. All tumors
were diagnosed as CTVT after clinical, cytopathologic and histo-
pathologic evaluation. In addition, the tumors had a complete cli-
nical remission after treatment with vincristine.

Immunohistochemistry. The streptavidin-biotin peroxidase
method was used for immunohistochemical study. Tissue sections
of 16 CTVTs were deparaffinized and rehydrated. Endogenous pe-
roxidase activity was blocked by treatment with 3% H202 for 30
minutes at room temperature. After microwave treatment with
citrate buffer, pH 6, tissue sections were incubated with 5% pow-
dered milk (Molico) for 30 minutes at room temperature. Primary
antibodies used in this study and their specific dilutions are sum-
marized in Table 1 and Table 2. After rinsing in phosphate-buffered
saline (PBS), a streptavidin-immunoperoxidase staining procedure
(Dako) was used for immunolabeling. The immunoreactions was
observed with 3,3'diaminobenzidine substrate (Dako). Sections
were then counterstained with Harris hematoxylin. In addition to
polyclonal antibody, we performed IHC using monoclonal antibody
to detect CD3 and CD117 antigens on tumors from 5 dogs (Table
1). Immunohistochemical staining was performed using a peroxi-
dase-based polymer system (Envision TM-HRP; Dako, Carpinteria,
California, USA). Primary antibodies included CD3 (1:25; mono-
clonal; Dako), CD117 (1:100, monoclonal; Dako). Immunopositive
reactions were visualized with the chromogen, 3-amino-9-ethyl-
carbazole, and sections were counterstained with Harris hemato-
xylin. Positive immunohistochemical controls for each one of the
antibodies were used. The immunoreactivity was visually graded
as negative (-), weak (+), moderate (++) and strong (+++).
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Lectin Histochemistry. The lectin-histochemical study was
carried out using four genital CTVTs. The lectins used were Con-
canavalia ensiformis agglutinin (Con A; a-d-Man; a-d-Glc-specific),
Dolichos biflorus agglutinin (DBA; a-d-Gal-Nac-specific), Glycine
max agglutinin (SBA; a-d-GalNac; b-Gal-specific), Arachis hypo-
gaea agglutinin (PNA; b-d-Gal/(1-3)GalNAc-specific), Ricinus
communis agglutinin-1 (RCA-I; b-d-Gal-specific), Ulex europaeus
agglutinin-I (UEA-1; a-L-Fuc-specific), Triticum vulgaris aggluti-
nin (WGA; a-d-GIcNAc/NeuNAc-specific), Succinyl-WGA (sWGA),
Griffonia (Bandeiraea) simplicifolia (GSL), Sophora japonica (SJA),
Pisum sativum (PSA), Phaseolus vulgaris (PHA-L e PHA-E), Lens
culinaris or L. esculenta (LCA) (Lectin Kit Biotinylated BK 1000 e
2000, Vector Laboratories Inc., Burlingame, CA, USA). The slides
were deparaffinized in xylol and hydrated in decreasing concen-
trations of alcohol. The inactivation of endogenous peroxidase
was carried out with 3% hydrogen peroxide in distilled water for
30 minutes, and the recovery with heat, using a buffer solution of
10 mM citrate (pH 6.0) in a bain-marie (100°C) for 60 minutes. To
reduce the unspecific bonds (background), the sections were tre-
ated with 5% skimmed milk (Molico) diluted with distilled water
for 30 minutes. Immediately after, the lectins were applied in a di-
lution of 5ug/ml in PBS (phosphate buffered saline) pH 7.4, except
for Con-A, which was applied in a dilution of 1ug/ml. The slides
were then incubated in a humid chamber at 4°C for 12-14 hours
overnight. After this period, each slide and its respective lectin
were washed individually with distilled water and PBS. Strepta-
vidin (DAKO LSAB 2 kit, DAKO Corp., Carpinteria, CA, USA) was
then applied for 20 min in a humid chamber. The development of
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the sections was carried out with diaminobenzidine (DAB) chro-
mogen (DAKO) for 5 min or until the section became brown. The
sections were then counterstained with Harris hematoxylin for 30
seconds, mounted in Entellan (Merck, Darmstadt, Germany Sigma
Chemical Co., Saint Louis, USA) and observed under an optical mi-
croscope. Negative control using PBS solution was used.

TEM. For ultrastructural examination, small formalin fixed
fragments of neoplastic tissue from 8 dogs were postfixed in
0.166M cacodylate-buffered, 3% glutaraldehyde with 1% tannic
acid solution (Electron Microscopy Sciences), followed by a se-
cond postfixation treatment in 1% osmium tetroxide (Electron
Microscopy Sciences). Using a graded series of ethyl alcohol, 1.0-
mm3 tissue blocks were dehydrated and then embedded in Em-
bed Embedded samples were trimmed and sectioned on a Leica
UC6 Ultramicrotome (Leica Microsystems, Wetzlar, Germany).
Thin sections (60-90nm) were collected on 100-mesh copper gri-
ds (Electron Microscopy Sciences), and then grids were stained
with 5% uranyl acetate for 20 minutes and Sato’s lead citrate for 6
minutes. We examined samples with a JEOL 1200 EX II Transmis-
sion Electron Microscope (JEOL Ltd, Tokyo, Japan) and obtained
images using a Veleta 2K-2K camera with iTEM software (Olym-
pus SIS, Munster, Germany).

RESULTS
Based on histopathologic evaluation, tumors cells were lar-
ge and round, often growing in sheath and rows in a de-
licate stroma. Neoplastic cells had large, round vesicular

Table 1. Antibodies, dilutions, incubation and antigen recovery method used in immunohistochemical
caracterization of canine transmissible venereal tumor

Antibody Clone Brand Dilution Incubation Treatment
Vimentin V9 Diagnostic Biosystem 1/200 overnight micro*. 6 minutos + citrato
Lysozyme ok Zymed / Invitrogen 1/100 overnight micro*. 6 minutos + citrato
CD79a HM57  Santa Cruz Biotechnology 1/20 overnight micro*. 6 minutos + citrato
CD3 polyclonal ok Spring Bioscience 1/100 overnight micro*. 6 minutos + citrato
CD3 monoclonal CP215 Biocare Medical 1/25 45 minutes Heat retrieval

(pressure cooker);

pH 9 retrieval solution (Dako)

CD18 CA16 3C10 University of California 1/20 overnight micro*. 6 minutos + citrato
CD117 polyclonal ok Diagnostic Biosystem 1/200 overnight micro*. 6 minutos + citrato
CD117 monoclonal  A4502 Dako 1/100 45minutes Heat retrieval

(pressure cooker);

Diva Decloaker solution (Biocare)

Anti-macrophage LN-5 Zymed / Invitrogen 1/100 overnight micro*. 6 minutos + citrato

* microwave, ** There is no clone.

Table 2. Immunohistochemical staining of CTVT using the antibodies listed in Table 1

CTVT 1 CTVT 2 CTVT 3 CTVT 4 CTVT5 CTVT 6 CTVT7 CTVT8 CTVT9 CTVT 10 CTVT 11 CTVT 12 CTVT 13 CTVT 14 CTVT 15 CTVT 16

Vimentin (+44)  (#+4) (++4) (++4)  (++4) (#+1) (++4) (++H)
Lysozyme -y O 0 = ) ) ) ()
CD79 ) &y )y 2 )y 1 () )
CD3 (G I G B G B G B G B G B G ) I G )
polyclonal

CD3 (-)

monoclonal

CD18 G G G R O I ) B ) I G B €
CD117 (++4)  (-)  (#+4) (++4)  (++4) (1) (++1) (++H)
polyclonal

CDh117 ()

monoclonal

Anti- ) & ) 3 )y 1 () ()

-macro phage

(+++)
(-)
(-]
()

(-)

(++4)

(-)

Staining intensity: ( )not done, (-)negative, (+)weak, (++)moderate, (+++)strong.

(+++) (+++)
(-) (-)
(-) (-)
(++) (+++)

()
(-) ()

(++4) (+++)

(-) (-)

(+++) (+++) (+++)
(-) (-) (-)
(-) (-) (-)
(++) (++) (++)
() ()

() () ()
(+++)  (++4) (++4)
CHENCIENG
() )G

(+++)

(-)
(-)
(++)

()

(++4)

()
(-)
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nuclei with single prominent nucleolus. The cytoplasm was
slightly granular, vacuolated, and eosinophilic. The degree
of intratumoral perivascular infiltration by mature lym-
phocytes, plasma cells, neutrophils and macrophages was
quite variable. Mitotic figures were plentiful (Fig.1).
Immunohistochemical results are summarized in Table
2. All CTVTs analyzed were negative for anti-lysozyme, an-
ti-macrophage, anti-CD18 antigen and anti-CD79a (Table
2). Infiltrating macrophages and neutrophils showed in-
tense immunoreactivity to anti-lysozyme, anti-macrophage
and anti-CD18, thus serving as an internal positive control
(Fig.2, 3, 4). Immunoreactivity to vimentin, was intense in
the cytoplasm of more than 90% of the tumors cells of all
CTVT analyzed (Fig.5, Table 2). Tumors were negative for
the monoclonal anti-CD3 and monoclonal anti-CD117 an-
tibodies. However, for the anti-CD117 polyclonal type, only

P A F -l

Fig.1. Genital CTVT (Dog 5). Tumor cells were large and round;
they had large, round vesicular nuclei with single prominent
nucleolus; the cytoplasm vacuolated and eosinophilic, mitotic
figures were frequent. HE, obj.40x.

Fig.3. Genital CTVT (Dog 2). Notice staining of numerous infiltra-

ting macrophages and unreactivity tumor cells for human mo-

noclonal antibody anti-macrophage. Streptavidin-biotin pero-
xidase method, Harris’s hematoxilin counterstain, obj.20x.
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one CTVT genital did not express immunoreactivity, while
the other 15 tumors showed strong staining (Fig.6). Fourte-
en out of 16 CTVT showed immunoreactivity to polyclonal
anti-CD3 and 6 of them showed an intense staining pattern
presented in the perinuclear region (Fig.7).

The lectin histochemical analysis, neoplastic cells exhi-
bit strong reaction for lectins PHA-L, ConA and RCA (Fig.8
and 9), moderate staining for PHA-E and UEA and weak re-
action for LCA, SBA and PSA. All CTVTs were negative for
SJA, PNA, SWGA, WGA and GSL.

At ultrastructural evaluation, CTVT was composed of a
monomorphic population of round cells with a 1:2 to 1:3
nucleus/cytoplasm ratio. CTVT cells present a fine hete-
rochromatic nucleus, varying from round with slight in-
dentation to reniform, with prominent compact nucleolus
(Fig.10). The cytoplasm has numerous small round mito-

Fig.2. Genital CTVT (Dog 6). Unreactive tumor cells for human
polyclonal antibody lysozyme and an immunoreactivity of
infiltrating macrophages and neutrophils. Streptavidin-bio-
tin peroxidase method, Harris’s hematoxilin counterstain,
0bj.20x.

Fig.4. Genital CTVT (Dog 4). Staining of numerous infiltrating ma-
crophages and neutrophils and unreactivity tumor cells for
anti-CD18 antigen. Streptavidin-biotin peroxidase method,
Harris’s hematoxilin counterstain, obj.20x.
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Fig.5. Genital CTVT (Dog 1). Majority of tumor cells show vimen-
tin immunoreactivity. Streptavidin-biotin peroxidase me-
thod, Harris’s hematoxilin counterstain, obj.20x.

Fig.7. Genital CTVT (Dog 3). Staining of tumors cells for human
polyconal antibody CD3. Notice intense staining present in
the perinuclear region. Streptavidin-biotin peroxidase me-
thod, Harris’s hematoxilin counterstain, obj.20x.
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chondria, small lysosomes, Golgi system, and occasionnaly
a centriolus (Fig.11). In all samples, small number of plas-
ma cells, lymphocytes, neutrophils and macrophages were
observed.

DISCUSSION

The 16 CTVTs studied exhibited light and TEM (Hill et al.
1984) morphological features that did not differ from those
described in the literature (Nielsen & Kennedy 1990, Scott
etal. 2001, Gross et al. 2005, Harmelin et al. 2002). Also, no
morphological differences were found between genital and
extragenital CTVTs.

However, several differences were observed in the im-
munohistochemical analysis of the tumors previously des-
cribed by Mozos et al. (1996) and Marchal et al. (1997).
All CTVT in this study were lysozyme-negative, the same
found by Mascarenhas et al. (2014), whereas Mozos et al.
(1996) found immunoreactivity in 40% of cases and Mar-
chal et al. (1997) in 100% of the tumors. It is important to

Fig.6. Genital CTVT (Dog 4). Staining of tumors cells for human
polyconal antibody CD117. Streptavidin-biotin peroxidase
method, Harris’s hematoxilin counterstain, obj.20x.

Fig.8. Genital CTVT (Dog 4). PHA-L lectin binding to neoplastic
cells. Streptavidin-peroxidase method, Harris’s hematoxilin
counterstain, obj.20x.

remember that infiltrating macrophages and neutrophils
showed intense immunoreactivity, which may cause con-
fusion in the interpretation if they are mistaken with the
CTVT cells on light microscopy. In this study, macrophages
and neutrophils were strongly immuno-reactive for lyso-
zyme; at an initial and less accurate analysis, these cells
were mistaken with tumor cells. Additionally, tumors from
distinct geographic regions worldwide feature unique
chromosomal patterns of gain and loss, arguing for local li-
neages (VonHoldt & Ostrander 2006). Cytogenetic studies
show that CTVTs lacks subclonal heterogeneity, despite
thousands of rearrangements, copy-number changes, and
retrotransposon insertions (Murchison at al. 2014). The
subclonal heterogeneity leading from local lineages may
explain the difference in protein expression in tumor cells
from different geographic regions. Adequate fixation is es-
sential for immunohistochemistry to preserve antigenici-
ty (Ramos-Vara et al. 2008). An inadequate fixation could
explain the loss of expression of lysozyme by the tumors

Pesq. Vet. Bras. 37(6):613-620, junho 2017
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cells, although infiltrating macrophages and neutrophils
showed an intense immunoreactivity to this antibody that
served as an internal positive control and excluded this
possibility.

The expression of lysozyme by CTVT has been used
to support the hypothesis that this tumor is of histiocytic
origin (Mozos et al. 1996, Marchal et al. 1997), although
in dogs lysozyme is not considered a reliable marker for
histiocytomas (Sandusky et al. 1987, Marchal et al. 1997)
and histiocytic disorders (Moore 1986). Some authors had

< y “‘
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Fig.9. Genital CTVT (Dog 4). Con-A lectin binding to neoplastic
cells. Streptavidin-peroxidase method, Harris’s hematoxilin
counterstain, obj.20x.

) -
o

e D s W

’ x5 df'."'l el

Fig.10. Electron Microscopy photograph of a canine transmissible
venereal tumor cell, TVT Cell presenting a fine heterochroma-
tic nucleus (N), prominent nucleolus (asterisk); the cytoplasm
has numerous mitochondria (arrowhead) and lysosomes (fat
arrow). The TVT cell plasma membrane is demarcated with
small arrows.

Pesq. Vet. Bras. 37(6):613-620, junho 2017
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Fig.11. Electron Microscopy photograph of a canine transmissible
venereal tumor cell. High magnification of a TVT Cell. Note a
heterochromatic nucleus (N), mitochondria (arrowhead) and
lysosomes (asterisk), Golgi system (G), and centriolus (arrow).

excluded this antibody from the panel of immune markers
for histiocytes due to its inconsistent results (Morris et al.
2002). In this study, anti-human-macrophage is an additio-
nal macrophage marker that was not expressed by any of
the CTVTs, but showed intense immunoreactivity to infil-
trating macrophages in the tissue. Similarly, all tumor cells
analyzed were negative for CD18. Although it is known as a
broad leukocyte marker, histiocytic tumors are strongly im-
munoreactive to this antibody (Lorimier & Fan 2007). Cur-
rently, CD18-positive and CD3- and CD79-negative stainin-
gs are used to rule out lymphoid origin, and these markers
are considered the most reliable to identifying cell of his-
tiocytic origin (Affolter & Moore 2002). These results (ne-
gative for lysozyme, anti-human macrophage and CD18) do
not support the histiocytic origin of CTVTs.

All CTVTs of our series showed intense cytoplasmic im-
munoreactivity to vimentin in more than 90% of all tumors
cells. These results are in agreement with those previously
reported (Sandusky et al. 1987, Mozos et al. 1996, Marchal
et al. 1997, Mascarenhas et al. 2014). Vimentin is an intra-
cellular protein (intermediary filament) found mainly in
mesenchymal cells. This supports the idea of mesenchymal
origin because CTVT cells retain vimentin like macropha-
ges and lymphocytes.

All tumors tested in the current study were negative for
monoclonal anti-CD117. CD117 (KIT) is a type III receptor
tyrosine kinase operating in cell signal transduction in se-
veral cell types. KIT deficiency due to hereditary nonsense/
missense mutations leads to disruption of KIT dependent
functions such as erythropoiesis, skin pigmentation, fer-
tility, and gastrointestinal motility. Conversely, pathologic
activation of KIT through gain-of-function mutations leads
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to neoplasia of KIT-dependent and KIT-positive cell types
at least in three different systems: mast cells/myeloid cells
- mastocytosis/acute myeloid leukemia, germ cells - se-
minoma, and Cajal cells - gastrointestinal stromal tumors
(GISTs) (Miettinen & Lasota 2005). In mouse, this antibo-
dy is positive in early T-lymphoblastic lymphoma (CD3+,
CD5+, CD43+, TdT+, CD117+) (Rehg et al. 2012). Interes-
tingly, when we used the polyclonal anti-CD117, except
for one case, all tumors tested showed moderate to strong
cytoplasmic labeling for the polyclonal CD117.

Even though all tumors were negative for monoclonal
anti-CD3 and anti-CD79a, we did not exclude the possibi-
lity of lymphoid/myeloid origin. It is also not uncommon
for human T-cell lymphomas, for example, to lose one or
more of the four (CD2, CD3, CD5, CD7) pan-T-cell antigens
(Rehg et al. 2012). Moreover, the immunohistochemistry
allows the classification of mouse T-cell lymphoma and,
in some instances, T-cell lymphomas lack CD3 expression
(Rehg etal. 2012). Furthermore, 14 out of 16 tumors sho-
wed immunoreactivity when we used a polyclonal anti-
-CD3 (Spring Bioscience), and in six CTVTs we observed
a strong intracytoplasmic perinuclear staining. According
to Ramos-Vara (2014), the CD3 antibody is considerate a
highly specific marker for T cells and it is first detectable
in early thymocytes. Its appearance probably represents
one of the earliest signs of commitment to the T cell li-
neage. In cortical thymocytes the antigen is predominan-
tly present as an intracytoplasmic constituent. It appears
subsequently (at the medullary thymocyte stage) on the
T cell surface. Maturation is defined by the loss of peri-
nuclear CD3 positivity and the acquisition of surface CD3
(Swerdlow et al. 1988). Like immature lymphocytes T,
when our CTVTs were tested with the polyclonal CD3,
neoplastic cells expressed CD3 as an intracytoplasmatic
constituent. The polyclonal CD3 antibody, commonly used
in immunohistochemistry, targets both the cytoplasmic
epsilon unit and the surface units of the CD3 complex
(Rehgetal. 2012).

As our findings with the antibodies polyclonal anti-
-CD117 and polyclonal anti-CD3 were different from
those described in the literature (Marchal et al. 1997,
Ramos-Vara, 2014), we decided to try the monoclonal an-
tibodies. The differences found in the results of polyclonal
and monoclonal CD117 and CD3 antibodies might be due
to the ability of polyclonal antibodies to recognize nume-
rous epitopes. Polyclonal antibodies are heterogeneous
and recognize a host of antigenic epitopes, so the effect
of change on a single or small number of epitopes is less
likely to be significant. In contrast, monoclonal antibodies
are produced by a single cell clone (Lipman et al. 2005).
These polyclonal antibodies might identify an epitope in
CTVT.

CTVTs were positive for the lectins PHA-L, Con-A and
RCA. Ours results were very similar to those found by Gi-
meno et al. (1995). Nevertheless, WGA was negative in the
current study. According to Ree et al. (1983) studies of a
panel of 12 biotin-labeled lectins on reactive lymphoid tis-
sue embedded in paraffin indicated that lymphoid cells,
as well as free and tissue macrophage, stained variably

with six (Con-A, LCA, PHA, PSA, RCA and WGA) of the 12
lectins, while the staining reaction of the remaining six
lectins were either entirely negative (BSA, DBA, SBA, SJA,
UEA) or only minimally positive (PNA). In addition, the lec-
tin PHA has potent activity against erythrocytes agglutina-
ting (PHA-E) and it is mitogenic for lymphocytes (PHA-L).
PHA-L does not bind significantly to erythrocytes, although
bind with high affinity to the T cells (Sell & Costa 2000).
It is well known that PHA and Con-A activate quiescent T
lymphocytes by binding to the glycosylated receptor (Chil-
sont et al. 1984). The binding of lectins PHA-L and Con-A
on CTVT cells is an additional evidence to the hypothesis of
a possible lymphoid/myeloid origin of this tumor, which is
in agreement with described by Gimeno et al. (1995) and
Goldschmidt & Hendrick (2002).

Although the CTVTs cells expressed the polyclonal CD3
and were positive for lectin PHA-L, ours results are not
sufficient to support a lymphoid origin of this tumor. For
diagnosis, there is still no good markers to identify CTVTs.
Vimentin was the only one of the antibodies tested in this
work that showed intense cytoplasmic immunoreactivity
in more than 90% of all tumors cells but all mesenchymal
tumors express this antibody.

Interestingly, ultrastructural features of all CTVTs exa-
mined were different from well differentiated macropha-
ges and lymphocytes. Non-neoplastic, as well as neoplastic
macrophages, present phagocytic activity, which is recog-
nized by the present of phagolysosome with digested re-
sidues. This important activity was not a feature of CTVT
cells. In contrast to non-neoplastic lymphocytes, CTVT cells
have high cytoplasma:nucleus ratio and larger number of
organelles. Nonetheless, these are not unequivocal mor-
phological features that permits a distinction between non-
-neoplastic lymphocytes and CTVT cell.
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