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Objective This study aimed to determine the correlation between the vascular mast
cells and inflammatory changes in the potentially malignant disorders, compared to
the oral squamous cell carcinoma (OSCC) in varying degrees of dysplasia.

Materials and Methods Thirty samples were selected: 10 of OSCC, 10 of oral
leukoplakia, and 10 of actinic keratosis. The toluidine blue technique was used on
the mast cells, and hematoxylin and eosin were used for analyzing the lymphocytes,
mitosis, and vessels. The quantification was performed using the Image| software after
obtaining the images by light microscopy with a x 40 objective. Analysis of variance
with p < 0.05 was considered for statistical significance.

Results Mast cells (p < 0.0158), vessels (p < 0.9431), lymphocytes (p < 0.0001),
and mitoses (p < 0.0009) were found in OSCC. In potentially malignant disorders, a
lower density of these structures and a higher concentration of mitosis in the actinic
keratosis were observed.

Conclusion The results showed evidence of a positive correlation between mast cells
and vascularization in the OSCC, suggesting the aggression of the disease. Intense
inflammatory infiltrate indicates that other molecular events are involved in the
carcinogenesis process, and further studies are necessary for a better understanding of it.

Introduction

Precancerous condition is defined as a biological condition
that does not necessarily alter the local tissue clinical
appearance, but is associated with a significantly increased
risk of cancer. Oral squamous cell carcinoma is the most
prevalent malignancy in the oral region worldwide.! Recent
studies have investigated the role of mast cells in the
infiltrate of these disorders contributing to their progression
or to inhibit tumor growth.? This study aims to verify the
inflammatory behavior of potentially malignant oral disorders
such as oral leukoplakia (OL) and actinic keratosis (AK) as
compared with oral squamous cell carcinoma (OSCC) in
order to detect when these lesions may evolve in a malignant
way, and to consequently identify early oral cancer.
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Materials and Methods

The study was submitted to and approved by the Research
Ethics Committee (2.253.859).

The developed search was an experimental comparative
analysis, based on the material analysis of cases diagnosed in
the pathology service of the authors’ educational institution.

Thirty cases were analyzed, including 10 OSCC cases
(group 1), 10 cases of OL (group 2), and 10 cases of AK
(group 3). For inclusion in this research, the diagnosis of
the lesions had to be conclusive, and the report had to
contain the microscopic variables and local findings of the
lesions, regardless of age and gender. In addition, specimens
associated with other lesions or with insufficient amounts
of tissue for analysis were excluded from the study. For

License terms

@O

©2019 Dental Investigation
Society

1



Comparative Study on Potentially Malignant Disorders and Oral Carcinoma Pereira, Pinheiro

microscopic analysis, biopsied slides with 4-um sections that
were previously prepared and stained with the hematoxylin
were used. Each sample stained with HE was analyzed in
3 microscopic fields, and for mast cells quantification, the
slides were stained with toluidine blue (0.1%) and analyzed
in 10 microscopic fields, as shown in =Fig. 1. Images of
the histological samples were obtained by means of light
microscopy (BIOVAL) with a x 40 objective and optovar of
x 1.6, recorded by a Zeiss Axiocam 503 color camera, x 10
objective, resulting in a total increase of x 640. The images
were saved on a computer and weighted with Image] Java
software version 1.48 v [Image] software developer Java
(open source), NIHUSA] through the Cell Counter plugin. The
microscopic variables studied included the following;:

» Dysplastic alterations

 Typical and atypical mitosis count

 Inflammatory infiltrate intensity

* Blood vessel count

* Mast cell count in the areas with higher concentrations

Dysplastic alterations were observed according to the
cellular modifications, such as increased nucleoli, nuclear
hyperchromatism, nuclear pleomorphism, increased
nucleus/cytoplasm ratio, increased mitotic activity, and
cellular pleomorphism. In addition, epithelial changes were
observed, such as basal layer hyperplasia, hypercellularity,
and abnormal stratification of the epithelium. The intensity
of the inflammatory infiltrate was classified quantitatively

SR T
, “}t’!"*?g\?‘ fj
LU SR,

A X
\.7’ 2

£ A

Fig. 1 Histopathological image showing mast cells in connective
tissue (blue staining toluidine, x400).

and considered intense when the total cell count was above
121 and moderate with a count between 71 and 120, with
discrete counts between 10 and 701.2

The analysis of variance was performed with the software
StatCalc version 8.2.2 of AcaStat (AcaStat Software developer,
Poinciana, Florida) and assigned p < 0.05 for statistical
significance.

Results

An important statistical significance was observed between
the groups. Higher concentrations of mast cells, vessels, and
lymphocytes were seen in the OSCC group (group 1) with a
statistical significance of p <0.0158, p <0.9431, and p <0.0001,
respectively, when compared to the OL (group 2) and AK
(group 3) lesions. While in the mitotic figure quantification,
the AK lesions showed higher counts, with p < 0.0009, as
shown in =Table 1 and represented in ~Fig. 2.

Discussion

For many years, mast cells have been considered the main
agents of reactions such as allergic reactions through the
release of bioactive cytokines, chemokines, proteases,
leukotrienes, and polyamines. Emerging roles for mast cells
have recently been identified, which highlight their relevance
not only in innate immunity but also in adaptive immunity.
Morphologically, they are oval with a central nucleus and a
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Fig. 2 Graphical representation of the averages of mast cells,
lymphocytes, blood vessels, and mitosis of group 1 (oral squamous cell
carcinoma), group 2 (oral leukoplakia), and group 3 (actinic keratosis);
SD: Standard deviation.

Table 1 Comparison of the means and standard deviation of mast cells, lymphocytes, blood vessels, and mitosis between oral

squamous cell carcinoma, oral leukoplakia, and actinic keratosis

Groups Mast Cells Lymphocytes Blood Vessels Mitosis

Group 1 35.5 22.2 189.3 137.8 12.2 15.9 2.2 2.1
Group 2 34.4 16.9 29 19.6 11.6 9.9 1.5 1.9
Group 3 15 6.8 19.8 18.2 10.5 5.3 8.6 6.5
ANOVA p<0.0158 p <0.0001 p <0.9431 p <0.0009

Abbreviations: OSCC: Oral squamous cell carcinoma, OL: Oral leukoplakia, AK: Actinic keratosis.

Group 1 (OSCC), group 2 (OL), group 3 (AK), P (statistical significance).
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large amount of granules in the cytoplasm and are usually
located close to the blood vessels.*

These cells have been associated with resistance to tumor
growth-producing molecules such as IL-1, 4, and 6, and
tumor necrosis factor alpha, as well as with benefits, by
promoting expanded vascular delivery.’

The potential effects of mast cells on tumor growth accord-
ing to Maltby et al’s study® can be categorized as direct effects
on tumor cells, such as mast cell-mediated cytotoxicity, or
indirect effects, such as mast cell-directed angiogenesis,
tissue remodeling of the surrounding environment, and
recruitment of immune cells. In vitro studies have shown that
the addition of whole mast cells may lead to neovasculariza-
tion, which requires granular components of mast cells to
perform, whereas the presence of mast cell membranes alone
is insufficient. In addition, stem cell factor (SCF) produced by
excess tumor cells has been implicated in the accumulation
of mast cells in the periphery of developing tumors and in the
increased production of VEGFE.

Neto et al” observed that mast cell deficiency in the
inflammatory infiltrate increased the incidence of tumors,
suggesting a very important positive role of these cells in
immunological defense against tumors.

In the present study, we found higher densities of mast
cells, blood vessels, and intense inflammatory infiltrate and a
relatively small number of mitoses in OSCC than in AK and OL.
Recent studies have shown similar results. Ingaleshwar et al®
carried out a study by analyzing vessel and mast cell density
in OSCC compared to the healthy mucosa and found a linear
increase of vessels as the density of mast cells increased in
malignant lesions, suggesting a positive correlation. Anoth-
er similar study by lamaroon et al® compared the correlation
between the mast cells and microvessel quantity in OSCC,
cancerous dysplasia, hyperkeratotic lesions, and clinically
healthy mucosa and revealed increased densities of these
histopathological structures based on the progression of the
disease, that is, the count was higher in carcinoma when
compared to the other lesions and the normal oral mucosa.
This is due to the production of several mediators. In addi-
tion, heparin, which is the dominant proteoglycan in mast
cells, has many properties, one of which is mitogenic power
on endothelial cells to stimulate the migration of endothelial
cells.® A study carried out by Pittoni et al'® supported the idea
that the high density of the inflammatory infiltrate found in
this research may also contribute to tumor growth through
the release of MMP-9, a proteinase secreted by inflamma-
tory cells, including mast cells that cleave the SCF receptor
on the tumor cell membrane, which increases the attraction
between these cells through the interaction between this
receptor and the c-kit found in mast cells. Another study
by Lopamudra das Roy et al'' confirmed the above results
by showing the increased recruitment of mast cells within
tumors from mice with arthritis, in which metastasis in the
lungs and bones was facilitated.

Other studies have shown divergent results. StaSikOwS-
ka-Kanicka et al'? also associated the density of infiltrative
cells and microvessels in OSCC and observed a significantly
lower number of mast cells in lesions with unfavorable

prognoses when compared to those with favorable prognoses
and proposed that the deficiency of these cells in malignant
lesions is associated with poor prognosis.

Sathyakumar et al' observed a direct relationship between
the density of mast cells and blood vessels when comparing
normal mucosa to leukoplakia with and without dysplasia,
showing progressive increases in density, being lowering in
normal oral mucosa and higher in lesions with dysplasia.
Despite the fact that there is a positive correlation between
these histological components, Ali Tahir et al'* believed that
it is not direct since it is not only the mast cells that release
proinflammatory enzymes. Similar results were observed
by Michailidou et al'> and Rojas et al'® The first suggested
a positive association between mast cell concentration and
vascularization in the normal buccal mucosa, leukoplakia
with and without dysplasia, and OSCC, with a linear increase
in concentrations, that is, a lower concentration in the nor-
mal oral mucosa and higher concentrations in leukoplakias
with dysplasia and carcinoma. Rojas et al evaluated clinically
healthy lips and AK and observed an increase in mast cells in
keratosis, especially in the areas close to solar elastosis, com-
pared to the normal oral mucosa.

The reduced number of mast cells observed in the lesions
of OL by Neto et al” is equivalent to the results found in this
study, but diverges regarding reduced mast cell count in
OSCC. Lachter et al'” found similar results when observing
fewer mast cells in cancerous alterations and malignant neo-
plasms in colorectal lesions when compared with normal
colorectal tissue.

Thus, in this research, significantly high mast cell density,
lymphocyte vascularization, and a low mitosis count were
observed in the carcinoma, whereas decreases in these
factors were observed in OL and AK, with the exception of
AK, which showed a significant increase of mitosis.

The decrease in the number of mast cells in these lesions
may be related to the migration failure of these cells, reflect-
ing an important modification in the microenvironment
during the initiation and progression of a tumor. Furthermore,
the lesion may be in the second phase of the carcinogene-
sis process, characterized by self-regulation of tumor cell
growth.’ Other studies have shown that there is research
that further reveals that the reduction of the expression
of E-cad, tumor suppressor gene that is expressed in the
epithelial tissues, may increase tumor progression.!®

Conclusion

In this study, mast cell and microvessel densities were
significantly increased in OSCC lesions, suggesting tumor
progression and aggression through the positive regulation
of angiogenesis by these cells. However, mast cells are only
part of this complex process of carcinogenesis, together with
other factors secreted in the tumor environment that can
modulate angiogenesis. Further studies should be conducted
to contribute to a better understanding of these events.
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