Med. Weter. 2016, 72 (9), 571-579

Praca oryginalna

DOI: 10.21521/mw.5558

o

Original paper

Histological and immunohistochemical
practical studies of canine cutaneous tumors

DONATAS SIMKUS, SAULIUS PETKEVICIUS, GEDIMINAS PRIDOTKAS*,
LIGITA ZORGEVICA-POCKEVICA**, VIKTORAS MASKALIOVAS*,
VIRGINIJA SIMKIENE*, ALIUS POCKEVICIUS

Department of Infectious Diseases, Veterinary Academy, Lithuanian University of Health Sciences,
Tilzes Str. 18, LT-47130 Kaunas, Lithuania
*National Food and Veterinary Risk Assessment Institute, J. Kairiukscio Str. 10, LT-08409 Vilnius, Lithuania
**Dr. L Kriau€eliinas Small Animal Clinic, Veterinary Academy, Lithuanian University of Health Sciences,
Tilzes Str. 18, LT-47130 Kaunas, Lithuania

Received 20.01.2016

Accepted15.06.2016

Simkus D., Petkeviéius S., Pridotkas G., Zorgevica-Pockevica L.,
Maskaliovas V., Simkiené V., Pockeviéius A.

Histological and immunohistochemical practical studies of canine cutaneous tumors

Summary

A total of one hundred and fifty-three canine cutaneous tumors were examined and analyzed using the
standard haematoxylin-eosin staining method. Additionally, tumors were examined immunohistochemically
(41.4%) with antibodies LP34, AE1/AE3, V9 and histochemically (24.8%) with toluidine blue. Epithelial
and melanocytic tumors of the skin accounted for 52.3% and mesenchymal tumours constituted 47.7%. All
epidermal and follicular tumors demonstrated positive immunostaining for “LP34” antibodies. Fibromas
and fibrosarcomas, which were immunohistochemically positive for antibodies “V9”, demonstrated negative
immunostaining for antibodies “LP34”. As many as 47.4% of all round cell tumors showed positive staining
with toluidine blue. Antibodies “LP34” are helpful for the differential diagnosis of epithelial cells of tumors
in canine skin, skin adnexal and subcutaneous tissues. Antibodies “AE1/AE3” could be helpful for detecting
metastatic glandular epithelial cells in the skin. Moreover, antibodies “V9” could be a useful tool to diagnose
the cutaneous tumors consisting of fibrous tissue cells. Staining round cell tumors with toluidine blue may give

valuable information on regarding mast cell tumors.
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The skin is strongly affected by external physical
and chemical factors leading to the formation of canine
cutaneous tumors (22), which have similar morphol-
ogy, sometimes resulting in confusing pathological
diagnoses (13, 17). A precise morphological identifi-
cation of the origin and type of tumor cells makes it
possible to identify and treat this disease in its early
stages (3). The diagnosis of cutaneous tumors depends
on histological features; however, immunohistochem-
istry is a very important auxiliary tool for a definitive
diagnosis of the tumor (1, 12). It is also the basic
most effective technique for determining the origin
of a tissue or the differentiation of neoplastic cells
(12). In immunohistochemistry, stained monoclonal
antibodies are used to detect the presence of specific
antigens (specific protein molecules) in tissues and
cells, to identify their precise location and, according
to the intensity of a staining reaction, to determine their
approximate concentration (12, 25).

The most popular markers used for the differentia-
tion of canine cutaneous tumors are specific antibodies
against cytokeratin and vimentin proteins (12, 18, 21).

Cytokeratins are components of the intermediate
filament network of epithelial cells (5, 11, 19). Up
to 85% of the total content of the keratinocytes is
composed of cytokeratins (11, 24). Vimentin is an
intermediate filament protein that is expressed in most
mesenchymal cells, especially in fibroblasts (14).
Fibroblasts are critical for tissue homeostasis, and their
inappropriate proliferation and activation can result in
common and debilitating conditions, including fibro-
sis and cancer (15). In addition, vimentin is found in
sarcomas, melanomas, sometimes in lymphomas and
even in carcinomas (4).

The aim of the present study was to investi-
gate canine cutaneous tumors by histological and
immunohistochemical examination during routine
diagnostics.
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Material and methods

The specimens of canine cutaneous tumors were selected
randomly after surgical treatment of dogs at the veterinary
clinics. 10% formalin buffer solution was used as the fixa-
tive. The tumor specimens were prepared for histological
examination using a tissue processor (Shandon Pathcentre,
UK, 2004). Paraffin blocks were made using paraffin block
embedding centre (CD 1000, Italy, 2004). The paraffin
blocks were cut into 4 um thick sections by means of a semi-
automated microtome (Shandon Finesse ME, JK, 2004).

Histology. Histological examination was performed
by staining every specimen of a tumor with haematoxy-
lin-eosin. The histological features in stained specimens
were detected using a light microscope (Zeiss Axioplan 2
imaging, Carl Zeiss Light Microscopy, Germany, 2004),
described and photographed (Olympus DP12-2). The his-
tological diagnosis of the tumor was established after the
histopathological and immunohistochemical evaluation
of research results. Round cell tumors were additionally
stained with toluidine blue (Tab. 2).

Immunohistochemistry. Immunohistochemical exami-
nation was used as an additional test for the differentiating
cutaneous tumor diagnoses.

Antibodies “LP34” were used for detecting the epithelial
cells, antibodies “AE1/AE3” were used for detecting the
metastatic mammary epithelial cells and hair matrix cells.
Antibodies “V9” were used for detecting the fibrous tissue
cells in cutaneous tumors (Tab. 1 and 2).

Immunohistochemical reactions were performed using
the commercial bath “VECTASTAIN Elite ABC”. Prior
to carrying out the immunohistochemical reaction, paraf-
fin embedded sections were mounted on the poly L-lysine
microscope slides, and incubated for 30 min at 60°C until the
paraffin melted. Then the specimens were deparaffinized in
xylene twice for 5 min and dehydrated in isopropyl alcohol
twice for 5 min. The endogenous peroxidase activity was
blocked with 3% hydrogen peroxide in methanol. Epitope
unmasking was carried out in citrate buffer solution (pH —

Tab. 1. Markers used for IHC staining
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6.1) in the autoclave for 30 min at 121°C. After autoclaving,
the specimens were allowed to cool in citrate buffer solution
at room temperature for 20 min. The immunological staining
reactions were performed using the “Shandon Sequenza”
slide rack and a disposable cover-plate incubation system.
Primary antibodies were incubated for one hour at room
temperature. Tris-Buffered Saline and Tween 20 (TBST),
pH 7.6, was used for rinsing the sections. The immunore-
activity was visualized using 3.3’-diaminobenzidine (DAB)
and hydrogen peroxide solution. Following the immunologi-
cal reaction, the tumor specimens were counterstained with
Mayer’s haematoxylin, dehydrated in isopropyl alcohol,
cleared in xylene and covered with cover clips. During
each immunohistochemical reaction, positive and negative
control specimens were used. A positive control specimen
was used for negative control; however, in carrying out the
reaction primary antibodies were omitted. The definitive
diagnosis of a tumor was made on the basis of the results
of histological and immunohistochemical examinations.
Our specimens of canine cutaneous tumors were classified
according to the World Health Organization (WHO) inter-
national histological classification of skin, melanocytic and
soft tissue tumors of domestic animals (28). The statistical
analysis was performed using Microsoft Office Excel 2007.

Results and discussion

Tumors occurrence. Occurrence of tumors in
dogs was determined after examining and analyzing
one hundred and fifty-three canine cutaneous tumors.
Additionally, immunohistochemical reactions with
specific different antibodies were performed. The
results obtained are summarized in Tab. 2.

Skin epithelial and melanocytic tumors accounted
for 52.3% and mesenchymal tumors constituted 47.7%
of the total (Tab. 3 and 4).

All tumors originated from the epidermal cells, skin
adnexal (hair, hair follicles, sebaceous glands, modified
sebaceous glands and sweat glands) and skin melano-

cytes were classified as epithelial and mela-

nocytic tumors of the skin. The skin cyst

Antibody specificity Clone | Antibody dilution Supplier
Cytokeratin HMW (5, 6, 18) [LP34] LP34 1:100 LEICA/Novocastra, UK
Cytokeratin PAN [AE1/AE3] AE1/AE3 1:100 LEICA/Novocastra, UK
Vimentin [V9] V9 1:100 LEICA/Novocastra, UK

and metastases from other tumors to the
skin were included in this group. The dis-
tribution of the incidence of epithelial and
melanocytic tumors of the skin was as fol-

Tab. 2. The percentage of immunohistochemically and histochemically examined (n = 101)

lows: tumors with adnexal differentiation
reached 66.3%, tumors of

LP34 AE1/AE3 Vo Toluidinebive | the epigermis accounted
% |Resuts| % |Resuts| % |Resuts| % |Resuns| 1O715.0%.cysts amc})lurigec%
Epithelial tumors of the skin 13.1 + 2.0 ‘ + ND ND :O 8.8% -and epithelia
umors without squamous
Melanocytic tumours of the skin 0.7 - ND ND ND or adnexal differentiation
Fibrous tissue tumors of the skin 5.9 - ND 5.9 ‘ + ND were equal to 3.8%, mela-
1.7 + nocytic tumors represented
Cutaneous rounds cells tumors 9.8 = ND ND o _ 3.8% and tumors meta-
. : static to the skin stood at

Tumors metastatic to the skin 2.0 = 2.0 + ND ND 250 (Tab. 3).
Total dile - — - 5.9 - 28 | - All tumors localized in
Explanations:% = percentage of examined cases; + = positive reaction; — = negative reaction; the skin that were asso-
ND = not done ciated with soft tissues
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Tab. 3. Prevalence of epithelial and melanocytic tumors of the skin (n = 80)

Individual groups of tumors %? %" Individual groups of tumors cells %" Individual types of tumor
Basal cell tumor (solid type)

Basal cell tumor (cystic type)
Squamous cell carcinoma

Papilloma

Epithelial tumors without squamous

or adnexal differentiation 2.0 3.8

Basal cell tumor 3.8

Tumors of the epidermis 7.8 15.0 | Tumors of the epidermis 15.0
Basosquamous carcinoma
Infundibular keratinizing acanthoma
Trichoepithelioma

Trichoblastoma (ribbon type)
Trichoblastoma (medusoid type)
Trichoblastoma (granular cell type)

Trichoblastoma (spindle cell type)

Follicular tumors 31.3
Malignant trichoepithelioma (matrical carcinoma)
Pilomatricoma

Malignant pilomatricoma

Sebaceous adenoma

Hepatoid gland adenoma

Hepatoid gland carcinoma

Meibomian adenoma

Tumors with adnexal differentiation 34.6 66.3

Sebaceous and modified

sebaceous gland tumors =

Sebaceous epithelioma
Apocrine adenoma

Apocrine and modified apocrine Complex and mixed apocrine adenoma

gland tumors Ut

Apocrine carcinoma
Ceruminous adenoma
Eccrine (atrichial) tumours 1.3 | Eccrine carcinoma
Infundibular cyst
Dermoid cyst

Metastatic of mammary gland tumors to the skin

Cysts 4.6 8.8 | Cysts 8.8

Tumors metastatic to the skin 1.3 2.5 | Tumors metastatic to the skin 2.5

Melanocytic tumors 2.0 3.8 Melanocytoma

Total 52.3 100

Melanocytic tumors 3.8
100

Explanations: * = prevalence of percentage among total tumors of the skin; ® = prevalence of percentage among epithelial and
melanocytic tumors of the skin

and originated from round cells adipose Tab. 4. Prevalence of mesenchymal tumors of the skin (n = 73)

fibrous, vascular and other miscellaneous | Individual groups of tumors | %@ % Individual types of tumor %
connective tissues were classified as mesen- Fibrosarcoma 12.3
chymal tumors of the skin. The distribution Collagenous hamartoma 6.8
of the incidence of mesenchymal tumors of | Tumors of fibrous tissue 13.7 | 206 pu— 6.8
the skin was as follows: 28.6% of tumors of Myxoma 0
fibrous tissue, 24.7% of histiocytic tumors, Histiooic 1.8 | 207 | caning cut histioowt 24'7
247% Of mast Cell tumors, 124% tumors Istiocytic tumors 5 5 anine cutaneous nistiocytoma o
of adipose tissue, 6.9% of other miscella- | yast cell tumors w10 | e |BECATITRE B 192
neous connective tissue tumors and 2.7% Mast cell tumor, grade il 5.5
i i Lipoma 11.0
of tumors of vascular tissue respectively Tumors of adipose tissue 50 | 124 |0
(Tab. 4). Infiltrative lipoma 14
Histological examination. Among the Chondrosarcoma 2.7
basal cell tumors two tumors were of the | .o s | g | Carcinosarcoma 1.4
solld type and one tumor showed central | ¢onnective tissue tumors : SO o T e 14
cystic degeneration (cystic type) composed -

. . Transmissible venereal tumor 14
of hyperchromatic cells resembling the . vaseular i s | 27 ln . 27
basal cells of normal epidermis. Squamous | 1umers of vascular tissue : ) “'¢mangioma :
cell carcinomas composed of invasive cords | Total ST (00 i

of various degrees atypical keratinocytes
resembling the stratum spinosum cells with

Explanations: * = prevalence of percentage among total tumors of the skin;

b = prevalence of percentage among mesenchymal tumors of the skin
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Fig. 1. Basosquamous carcinoma (HE, 40 x; inset positive
immunostaining for cytokeratin LP34, 40 x)

P MA. ,;kti
Fig. 3. Trichoepithelioma (HE, 100 X; inset positive immunos-
taining for cytokeratin LP34, 100 x)

some epithelial cells and accumulated in the derma
where they occur as multi-layered round keratin mass
— “keratin pearls” — were prevalent among the tumors
of the epidermis. Also, two papillomas composed of
papillae supported by dermal fibrovascular stroma and
enveloped in a layer of the well-differentiated hyper-
keratotic stratified squamous epithelium and one baso-
squamous carcinoma composed of the accumulations
of basal cells with foci for keratinising and squamous
cells of derma layer in the centre (Fig. 1) were identi-
fied. Among the follicular tumors, trichoblastomas
composed of the primary rudimentary hair matrix
cells with giant basophilic nuclei and small distinct
nucleoli were dominant. According to morphological
features, the most common trichoblastoma was ribbon
type (Fig. 2). Also, six infundibular keratinizing acan-
thomas composed of the neoplastic basaloid epithelial
cells, resembling the normal follicular infundibulum
cells, six trichoepitheliomas composed of the inner
and outer sheath cells of the inferior region and the
hair matrix cells (Fig. 3) and three pilomatricomas

Fig. 2. Trichoblastoma (ribbon type) (HE,
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100 x; inset positive
immunostaining for cytokeratin AE1/AE3, 100 x)

L i, ¥

Fig. 4. Malignant trichoepithelioma (HE, 100 x; inset positive
immunostaining for cytokeratin LP34, 50 x)

composed of the hair matrix cells were identified.
In all cases of infundibular keratinizing acanthoma,
trichoepithelioma, pilomatricoma contained multiple
cystic formations filled with keratin. One infundibular
keratinizing acanthoma filled with keratin mass char-
acteristic of squamous cell carcinoma but dominated
by the basal cells surrounding the tumor was identi-
fied. Moreover, one trichoepithelioma with malig-
nancy symptoms (abundant basophilic cells with the
hyperchromic nucleus, a small amount of eosinophilic
cytoplasm and keratinized foci in the intracellular
material) was identified (Fig. 4). One pilomatricoma
was diagnosed as malignant. Its histological structure
resembled benignant pilomatricoma, though the lesion
infiltrated the derma and subcutaneous tissues. Among
the sebaceous and modified sebaceous gland tumors,
the most common ones were sebaceous gland adenoma
composed of the hyperplastic sebaceous gland cells
invasive into the derma tissues, and hepatoid gland
adenoma (perianal gland adenoma) composed of the
tumor cells, morphologically resembling hepatocytes.
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Fig. 5. Hepatoid gland adenoma (HE, 100 x; inset positive
immunostaining for cytokeratin LP34, 100 x)

Fig. 7. Melanocytoma (HE, 50 %, inset down 200 x; inset up
negative immuneostaining for cytokeratin LP34, 200 x)

In the case of hepatoid gland adenoma, the tumor cells
occur as lobules (Fig. 5) whereas carcinoma appears as
atypical lobulation and intensive vacuolation and cre-
ates a small spherical keratin lamination of neoplastic
cells. In some cases, among the apocrine and modi-
fied apocrine gland tumors, apocrine gland adenoma
and carcinoma and ceruminous gland adenoma were
diagnosed. Infundibular cysts with a wall composed
of stratified squamous epithelium resembling the epi-
thelial cells of infundibulum of hair follicle filled with
stratified keratin mass were the most common among
the cysts. All metastases to the skin spread from the
mammary gland tumors.

The melanocytic tumors of the skin were represented
by two melanocytomas composed of melanocytic cells
of a different fashion (small spindle-shaped, large
spindle-shaped, epithelioid, polygonal and round cells)
with an abundant melanin pigment in the cytoplasm,
and one melanocytoma composed of melanocytes,
morphologically resembling the epithelial cells without
a melanin pigment (Fig. 7). As to the tumors of the
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Fig. 6. Metastatic of mammary gland tumours to the skin
(HE, 200 x; inset positive immunostaining for cytokeratin
AE1/AE3, 100 x)

Ot ‘
Fig. 8. Canine cutaneous histiocytoma (HE, 100 x; inset neg-
ative immunostaining for cytokeratin LP34, 100 x)

fibrous tissue, fibroma composed of spindle-shaped
fibroblasts in a lengthwise arrangement containing
abundant collagen and interwoven to form bundles
of fibers, and fibrosarcoma composed of irregularly
interwoven (but making no bundles characteristic of
fibroma) spindle-shaped cells, were most commonly
identified. In most cases of canine cutaneous histio-
cytoma, the cells grow in packets, chords, in close
apposition to the hyperplastic yet thinly stretched
overlying epidermis (Fig. 8). A few cases of the canine
cutaneous histiocytomas composed of diffused histio-
cytes or featureless sheets located in the interface of the
derma and epidermis with intensive hyperplasia of the
epidermis were identified. The most common mast cell
tumors (MCTs) identified were of grade II and com-
posed of large round monomorphic cells with abundant
basophilic cytoplasm and intracytoplasmic granules
(Fig. 9). Stained with toluidine blue, the granules of
MCTs turned violet or lightly purple (Figs. 9 and 10).
One plasmacytoma, which morphologically resembled
MCTs, however, with the nuclei of the tumor cells



Fig. 9. Mast cell tumor, grade II (HE, 200 x; inset Toluidine
blue staining for mast cells, 200 x)

Fig. 11. Fibroma (HE, 100 x; inset positive immunostaining
for vimentin V9, 200 %)

located on the cell sides and the toluidine blue reaction
being negative, was identified. A lipoma composed of
spherical, polygonal and variably sized adipocytes with
inconspicuous nuclei was most common in the group
of adipose tissue tumors. The lipoma was encapsulated
in the connective tissue. One infiltrating lipoma was
identified: morphologically it resembled a lipoma;
however, it was not surrounded by a connective tissue
capsule and single adipocytes profusely infiltrated the
adjacent surrounding tissues.

Immunohistochemical examination. In the case of
squamous cell carcinoma, the cells of epidermis, neo-
plastic invasive keratinocytes, resembling the stratum
spinosum cells accumulation in the derma, and keratin
mass in their central parts demonstrated strongly posi-
tive immunostaining for antibodies “LP34”. In the case
of basosquamous carcinoma, strong positive immuno-
staining for antibodies “LP34” were demonstrated by
the accumulations of the hyperplastic keratinising basal
cells and the keratinised cells concentrated in their
center (Fig. 1). In the case of trichoblastoma (ribbon

; - : = 22 %
Fig. 10. Mast cell tumor, grade III (HE, 100 %, inset Toluidine
blue staining for mast cells, 200 x)

Fig. 12. Fibrosarcoma (HE, 100 x; inset positive immunos-
taining for vimentin V9, 200 %)

and spindle type), strongly positive immunostaining
for antibodies “AE1/AE3” was characteristic of the
hyperplastic basal cells (Fig. 2). In cases of trichoepi-
thelioma (Fig. 3), malignant trichoepithelioma (Fig. 4),
infundibular keratinizing acanthoma and infundibular
cyst strongly positive immunostaining for antibodies
“LP34” was shown by the cells located in the exter-
nal part of the cyst wall, whereas the reaction of the
cells located in the internal part of the cyst wall was
negative. Moreover, strongly positive immunostaining
for antibodies “LP 34” was observed in the keratin
mass contained in the cysts. In the case of apocrine
adenoma, glandular components demonstrated weak
positive immunostaining for antibodies “LP34”. In
the case of hepatoid gland adenoma (perianal gland
adenoma), positive immunostaining for antibodies
“LP34” was demonstrated by the skin epidermal and
hair follicle cells and the accumulations of the focal
squamous cells (Fig. 5). In the samples of metastatic
mammary gland tumors in the skin, only keratinocytes
indicated strongly positive immunostaining for anti-
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bodies “LP34” whereas the suspected metastatic mam-
mary epithelial cells showed negative immunostain-
ing. However, the antibodies “AE1/AE3” illustrated
a strongly positive reaction of keratinocytes and the
metastatic mammary epithelial cells (Fig. 6).

In the case of melanocytoma with the cells morpho-
logically resembling the epithelial ones, the immuno-
histochemical reaction for antibodies “LP34” was neg-
ative. Strong positive immunostaining was observed
only in the hyperplastic epidermal cells (Fig. 7).

In cases of fibroma (Fig. 11) and fibrosarcoma (Fig.
12), a strongly positive immunohistochemical reaction
for antibodies “V9” was observed in the fibrous tissue
cells. All cases of a lipoma, fibroma and fibrosarcoma
for antibodies “LP34” showed negative immunostain-
ing. In the case of canine cutaneous histiocytoma,
strongly positive immunostaining for antibodies
“LP34” was observed only in the hyperplastic epider-
mal cells, forming a reticular structure, whereas the
inside accumulations of focal histiocytes demonstrated
negative immunostaining (Fig. 8).

The aim of the present study was to examine canine
cutaneous tumors histologically and immunohisto-
chemically during routine diagnostics. It was discov-
ered that epithelial and melanocytic tumors were more
common (52.3%) as compared to mesenchymal tumors
(47.7%). The results of our research into epithelial,
melanocytic and mesenchymal tumors of the skin are in
agreement with the results obtained by several authors
(Tab. 5). The most frequent cutaneous tumors were
tumors with adnexal differentiation (34.6%), tumors
of a fibrous tissue (13.7%), mast cell tumors (11.8%),
histiocytic tumors (11.8) and tumors of the epidermis
(7.8%). Similar data were reported by Sharif (28)
who stated that the most frequent tumors prevalence
of individual groups of cutaneous were tumors with
adnexal differentiation (26.6%), histiocytic tumors
(17.3%), tumors of a fibrous tissue (7.7%), mast cell
tumors (6.9%), while the data of other authors (6-8,
20, 30) proved that mast cell tumor, fibrosarcoma and
canine cutaneous histiocytoma were most frequent
among canine cutaneous tumors.

Walter (31) indicated that cytokeratin (CK6) expres-
sion known as ‘stress’ cytokeratin, was demonstrated
in all epidermal samples. Our findings confirmed that
antibodies “LP34” used as markers for the neoplastic
cells of epithelial origin among the tumors of the
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epidermis showed a strong expression of cytokeratin
(5/6) in all cases of squamous cell carcinoma and baso-
squamous carcinoma, as well as revealing the epithelial
origin of neoplastic keratinocytes, basal cells with the
foci of squamous cells and keratin pearls. Furthermore,
strong expression of cytokeratin (5/6) and the epithelial
origin of the keratinising cyst wall cells were confirmed
among follicular tumors in all cases of trichoepithe-
lioma, malignant trichoepithelioma, pilomatricoma,
and infundibular keratinizing acanthoma. Based on
these data and the data described by Kozaki et al. (18)
that LP34 recognized only cytokeratin 6 in the healthy
canine hair follicle outer root sheath cells, we can
assume that strongly positive immunostained tumor
cells of the cyst wall originated from the hair follicle
outer root sheath cells, whereas the negative immunos-
tained tumor cells of the cyst wall resulted from the hair
follicle inner root sheath cells. Our findings confirmed
the results obtained by other researchers, which suggest
that canine keratinocytes of the epidermis in the basal
and suprabasal layers were stained strongly with anti-
bodies LP34 (Ab against CKs 5, 6 and 18) and only the
hair matrix cells were stained strongly with antibodies
“AE1” (18, 31). On the basis of these data, antibod-
ies “AE1/AE3” were used to detect the hair matrix
cells in the present work. All cases of trichoblastoma
revealed highly positive immunostaining for primary
rudimentary hair matrix cells.

Among apocrine and modified apocrine gland
tumors, in the case of apocrine adenoma weak positive
immunostaining for antibodies “LP34” in the glandular
component was confirmed. Similar data proving that
antibodies “LP 34” confirm the epithelial origin of the
glandular cells have been reported by many research-
ers (17, 18, 27).

Our findings confirmed that according to the results
of histological examination, the differentiation of pri-
mary skin adnexal tumors from metastatic lesions is
difficult. Plumb et al. (23) described that CK 5/6 could
potentially be of help in distinguishing skin adnexal
tumors from most metastatic neoplasms, which do not
usually express this marker. Walter (31) described that
antibody AE1 immunoreacted with cytokeratin 19. CK
19 has been found to detect glandular epithelial cells
in canine mammary tumors. The AE3 antibody has
already been used in canine tissue sections to identify
the luminal epithelium of the normal mammary gland

Tab. 5. Prevalence of epithelial, melanocytic and mesenchymal tumors of the skin according to different authors

Epithelial tumors Melanocytic tumors Mesenchymal tumors Other tumors localized
of the skin (%) of the skin (%) of the skin (%) in the skin (%)?
Sharif, Germany, 2006 (28) 49.3 5.3 45.3 NR
Mukaratirwa et al., Zimbabwe, 2005 (20) 39.4 8.7 44.4 7.4
Pakhrin et al., Korea, 2007 (22) 56.95 38.90 4.14
Simeonov et al., Bulgaria, 2011 (29) 58.13 18.14 NR
Sostaric-Zuckermann et al., Croatia, 2013 (30) 45.73 NR

Explanation: *®NR = not reported
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and the epithelial component of mammary tumors,
as well as epithelial micrometastases in the regional
lymph nodes (9, 27). Based on these data, our findings
confirmed that antibodies “LP34” revealed negative
immunostaining for metastatic glandular epithelial
cells whereas antibodies “AE1/AE3” revealed strongly
positive immunostaining for metastatic glandular
epithelial cells in the suspected cases of metastasis of
mammary tumors to the skin.

According to our data, cutaneous melanocytic tumors
accounted for 2.0% of all skin tumors. The analysis of
scientific publications showed that researchers differed
in classifying the obtained data. In our investigation,
with the help of antibodies “LP34” (negative reaction),
one melanocytoma, which had a similar morphology
to melanoacanthoma, was confirmed. The majority of
researchers reported that canine melanocytic tumors
were common and accounted for from 5% to 7% of all
canine skin tumors (6, 16, 26). The lower prevalence of
melanocytic tumors in our investigation (2.0%) might
have been influenced by the fact that histologically
identified tumors were classified as other tumors of
similar morphology.

In the present work, the highest prevalence of
cutaneous round cell tumors, which were additionally
stained with toluidine blue for identification of the mast
cells, was identified. The poorly differentiated round
cell tumors, which showed a negative reaction to tolu-
idine blue staining, were additionally examined immu-
nohistochemically using antibodies “LP34” to confirm
the absence of the epithelial cells. Our research results
confirm the data reported by other researchers that
histologically, the intracytoplasmic granules typical of
MCTs are more difficult to visualize in the tumors with
intermediary differentiation and poor differentiation.
Such special stain as toluidine blue is used to improve
the visibility of these granules (2, 3). In many cases,
however, the granules are invisible even when histo-
chemical stains are used. Thus, immunohistochemistry
becomes a vital tool to help histology provide a more
definitive diagnosis of round cell tumors, especially in
cases of poorly differentiated MCTs (3).

Vimentin suffers poor specificity for mesenchymal
neoplasms because it may be coexpressed with CK in
a wide range of carcinomas. Therefore, vimentin by
itself cannot be used to differentiate mesenchymal from
non-mesenchymal tumors (4, 21). In our investigation,
fibromas and fibrosarcomas were analyzed immuno-
chemically using antibodies “V9”.

In the present work, additional immunostaining of
fibroma and fibrosarcoma (with a positive reaction to
antibodies “V9”) using antibodies “LP34” revealed the
absence of epithelial cells and proved the specificity
of antibody “V9” to vimentin. Therefore, according to
Goodpaster et al. (15), fibroblasts can take on a wide
array of shapes in different tissues, whereas vimentin-
positive cells that are not fibroblasts, including mac-
rophages, can also have a spindle-shaped appearance.

Med. Weter. 2016, 72 (9), 571-579

In conclusion, the results obtained in this study indi-
cate that the routine histological examination of canine
cutaneous tumors enables an easy and straightforward
differentiation of the main epithelial and mesenchymal
tumors to be made. The canine cutaneous epithelial and
melanocytic tumors were more common (52.3%) than
the mesenchymal tumors (47.7%). The routine histo-
pathological diagnosis of main cutaneous epithelial,
melanocytic and mesenchymal tumors depends largely
on histological features; however, in some cases, an
immunohistochemical examination is needed for
definitive diagnosis. Staining round cell tumors with
toluidine blue may give valuable information on the
mast cell tumors. Immunohistochemistry could be very
helpful in diagnosing melanocytic tumors without pig-
ments, it is recommended to use specific antibodies for
melanocytes. Antibodies “LP34” are useful in detect-
ing epithelial cells in the canine cutaneous tumors.
Antibodies “AE1/AE3” could be helpful for finding
metastatic glandular epithelial cells in the skin. Also,
antibodies “V9” could be a useful tool to diagnose
cutaneous tumors consisting of fibrous tissue cells.
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