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Canine oral melanoma is a malignant tumor, with no reports onexperimentalmodel to date.
Accordingly, the aim of this study was development the oral melanoma in mice and comparewith
naturally occurring canine oral melanoma. A total of 30 C57BL/6J male mice received tumor
induction, with euthanasia at 7", 14™ and 21Mpost-operative days, and hemimandible resection.
Macroscopic analyses have been performed in 18/30 (60.0%) mice. Morphological aspects and
histopathologicalcharacteristics of the murine has shown similarities with canine oral melanoma.
Thus, the murine oral melanoma may be useful, viable and reproducible alternative on preclinical
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INTRODUCTION

Melanoma has been the maincanine oral malignant tumor,
associated with aggressive progression and resistance to
proposed therapies (Ramos-Vara et al., 2000; Smithet al,
2002; Bergman, 2007; Poorman et al., 2014). Gum has been
the principal tumor site (Gioso, 2005). Oral melanoma can be
delimited in oral mucosa, with benign behavior and expressive
amount of melanin (Gioso, 2005). Malignancyhas been
associated with unencapsulated tumor, regional infiltration,
tooth exfoliation and metastatic potential, especially in
regional lymph nodes and lung (Smith, 2005). Models of
melanoma study have been used for promoting preclinical
approaches of disease progression (Santiago-Walker et al.,
2009). The B16 murine melanoma has been the second most
commonly model for skin disease (Favero et al., 2010). The
cell line was first isolated from spontaneously melanoma in
C57BL/6J mice, with varieties to F1 from F10, according to
the metastatic capacity (Fidler, 1973).

Intensemelanin pigmentation, tumor accelerated growth in vivo
and high metastatic capacity, with death resulting from tumor
progression in an average of 15 to 30 days have been
relatedwith B16F10 cell line (Fidler and Nicholson, 1976). The
high casuistic, accelerated progression, as well as the absence
of considerable therapeutic of canine oral melanoma promoted
the requirement for preclinical trials model.Accordingly, the
aim of this study was development the oral melanoma in mice
and comparewith naturally occurring canine oral melanoma.

MATERIALS AND METHODS

In vivo experiments were conducted in male C57BL/6J mice,
housed at 22 + 2°C under a 12: 12 hourslight: dark cycle with
ad libitum food and water access. The animals were
acclimatized to the laboratory for at least 24 hours before
testing and were used only once. All animal handling and
experimental procedures were conducted with prior approval
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Table 1.
Group POD n (Inicial)  n(Final) Mean Median Standard deviation Standard error
7° 5 4 0.0287 0.0322 0.0212 0.0106
1 (5x10% 14° 5 3 Tumor volume mm® 1.2626 1.2584 0.1415 0.0817
21° 5 2 2.2838 2.2838 1.5355 1.0858
7° 5 5 Tumor volume mm® 0.0009 0.0005 0.0006 0.0003
2 (1x10% 14° 5 5 0.0120 0.0096 0.0129 0.0065
21° 5 2 0.4836 0.4836 0.4192 0.2964
N (Total) 30 21

of the ethics committee on animal use of the State University
of Ponta Grossa Ethics Committee (numbers: 8398/2015,
674/2016). B16F10 mice melanoma cell linehas been regularly
cultured in RPMI 1640 medium, supplemented with 10% fetal
bovine serum (FBS), at 37°C in a humidified atmosphere
containing 5% CO,. Cell viability and quantification were also
obtained by the method of Trypan Blue exclusion (Invitrogen,
Carlsbad, CA), by direct counting in a hemocytometer.
Initially, C57BL/6J mice (N=30) have been anesthetized with
intraperitoneal ketamine/xylazine at a dose of 100/10 mg/kg
body weight. In sequence, two different concentrations of
B16F10 mice melanoma cell line were injected into the
vestibular side of ventral gum. For the tumor induction with
B16F10 mice melanoma cell line, the animals were
randomized distributed in two groups, as follows: group 1
(n=15) that have been injected with 1x10* cells and group 2
(n=15) that have been injected with 5x10* cells.

Animals have been euthanized by cervical dislocation(Favero
et al., 2010) at the seventh, fourteenth and twenty-first post-
operative days (POD).The tumor volume in mm’has been
obtained using the formula suggested by Novak et al., 2003:
Mice hemimandibles have been resected for mensuration and
histological analysis. Tissue sampleswere fixed and stained
with hematoxylin-eosin.Fixed tissues in paraffin blocks of 19
canine oral melanoma caseshave been received from
Veterinary Hospital of S3o Paulo State University, Jaboticabal-
SP.for histopathological comparative analysis.For descriptive
and morphometric histological analyzes, an Olympus Bx41
microscope coupled to a digital DP-Controler capture system
has been used to obtain images corresponding to 12 visual
fields perslide, when possible.For descriptive histology, have
been noted: tumor invasion in adjacent tissues; presence of
melanin granules; cell type (rounded, elongated, or both-mixed
cells); characteristics of the cytoplasm, nucleus and presence
of inflammatory infiltrate. Image J software (NHI Program)
has been used for morphometric analysis. The vascularization
and necrosis areas have been quantified in 12 fields per slide
and comparing to the total field area. The results were
statistically analyzed by non-parametric statistical tests, and
expressed as mean + standard deviation. A p value lower than
0.05 has been considered significant. All tests have been
performed using BioStat 5.3.

RESULTS

A total of 18/30 (60.0%) mice have been developed visibly
tumor and 3/30 (10%) not developed (Group 2). A total of 9/30
(30.0%) animals died before the post-operative days
determined to euthanasia, 6/9 (66.6%) from group 1 and 3/9
(33.3%) from group 2 (Table 1). Non-Spearman's parametric
testshowed positive correlation means of the tumor volume
and the time of development (rs = 1, p <0.0001) (p<0.0001).

Tumor formation (macula or mass), staining (red, brown or
black), regularity of margins (regular or irregular) and
ulceration (presence or absence) have been noted (Supporting
information 1). The nominal qualitative variables (type of
formation, staining, regularity margins) and continuous
quantitative (tumor volume) have been transformed into
ordinal qualitative, in order to perform qualitative analyzes.
The Kruskal-Wallis test has been used with Dunn's ad hoc test.
The Dunn post-test showed a difference between: formation
type and ulceration (p<0.05); tumor volume and staining
(»<0.05); tumor volume and ulceration (p<0.05); staining and
ulceration (p<0.05); regularity of borders and ulceration
(p<0.05). Presence of correlation has been tested by Spearman
Non-Parametric Test in variables that obtained a statistically
significant difference. Positive correlation has been observed
between the type of tumor formation (macula or mass) and
volume (rs = 0.6038; p<0.037). The presence of ulceration has
been associated with mass in all cases. Positive correlation has
been observed between tumor volume and staining (red, brown
or black). Black coloration has been associated with mass in
all cases, and red or brown staining with macula. Occurrence
of ulceration may associated with vertical tumor growth (rs =
0.4889; p<0.0245) and black staining (rs=0.7002; p<0.0004).
Border regularity and ulceration have been demonstrated
positive correlation (rs = 0.3491, p = 0.1207). The
histopathological analysis of murine oral melanoma at 14°
post-operatory day for Group 1 showed the presence of
proliferating of melanocytes and melanin granules in muscle
tissue (Fig. 1; Fig 2).
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Fig. 1. Photomicrographs of histological sections of tumor
formation. Melanin granules, angiogenesis and loss of tissue
integrity have been observed in murine oral melanoma
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Fig. 2. Photomicrographs of histological sections of tumor
formation. Melanin granules, angiogenesis and loss of tissue
integrity have been observed in canine oral melanoma

The reduction of nuclear elements distinctness has been
evidenced the coagulation necrosis area. Necrosis areas mean
for the 12 fields totalized 41.72%. Relative loss of integrity,
regular delineation of blood vessels andangiogenesis mean of
0.5%have been observed. The 14 post-operatory day of group
2 has shown mixed cell aspect, melanin granules, intense
lymphocytic  inflammatory infiltrate and proliferating
melanocytes. Necrotic areas were 14.2%. The blood vessels
have been showed the loss of integrity of walls, and the
vascularization calculated in 1.2%average. The cases of canine
oral melanoma have been histologically analyzed. Similarly to
murine oral melanoma, melanin granules, proliferating
melanocytes with diffusely invasion in nearby tissues and
inflammatory infiltrate have been present. Large nucleus and
cytoplasm in mixed cells have been observed. From the 12
fields analyzed for these cases, necrosis average has been of
89.2%, and vascularization ratesof 1.1%.

DISCUSSION

To the authors knowledge, this is the first-experimental murine
oral melanoma development as preclinical model of canine
oral melanoma. C57BL/6J received different cells
concentrations for tumor induction. Tumor aggressiveness may
be influenced by cell concentration and uniformity of cell line
preparations cell agglomeration (Fidler, 1973). Thus, the high
mortality rate and tumor progression of group 1 may be related
with cell concentration of tumor induction. The qualitative
analysis of the macroscopic characteristics according to cell
concentration and post-operative day may suggested disparity
of tumor growth behavior. The positive correlation between
ulceration and type of formation, tumor volume and staining
have been observed. Ulceration has been associated with black
staining mass in all cases. These characteristics agreementwith
a previous studies of canine oral melanoma (Smith, 2005;
Bergman, 2012). Initial radial growth has been observed in
both, group 2 and canine oral melanoma, and demonstrated in
the comparison of tumor volumes means versus post-operation
days means. Furthermore, the staining, border regularity and
type of formation corroborating with previous studies of
canine oral melanoma (Hernandez et al., 2018;Gioso, 2005;
Poorman et al., 2014; Requicha et al., 2015).

Group 1 of murine oral melanoma has shown high aggressive
than experimental model of cutaneous melanoma (Fidler,
1973), with 1/5 (20.0%) death earlier seven post-operative
days and 2/5(40.0%) deaths before fourteen post-operative
days.The period of primary tumor survival has been required
for model establishing, which makes possible to relate tumor
progression and therapeutic agent (Santiago-Walker et al,
2009). The extensive resection of experimental murine oral
melanoma tumor formation may be allowed more
comprehensive histopathological analysis of in sifu or radial
involvement if compared with dogs tissue samples, frequently
withincomplete resection due to anatomical location (Simpson
et al., 2013). Comparative histopathological analysis have
shown invasion of adjacent tissues, angiogenesis capacity and
necrotic areas in both species and may be denoted rapid
vertical growth (Spangler and Kass, 2006; Pereira et al., 2008).
Neoplasic cells herein have been a mixed appearance in both
dogs and mice, as well as the presence of elongated and
rounded cells in bundles, with evident nucleus. Finally,
quantitative and analyzes of tumor volume have shown
disparity tumor growth behavior, related to cell concentration
and the post-operative day. Positive correlations between
tumor volume and ulceration, staining and ulceration and type
of formation and ulceration may be associated with tumor
development and progression. Staining, regularity, type of
formation, as well as histopathological characteristics occurred
in agreement with that described in the literature for canine
oral melanoma. To the authors knowledge, the present study
has been first-experimental murine oral melanoma. In addition,
the induction of oral melanoma in C57BL/6J mice for
purposes of preclinical study model for canine oral melanoma
showed useful, viable and reproducible alternative.
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