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Head and neck squamous cell carcinoma is diagnosed at late stages. The prevalence
of metastaticlesions directly correlates with poor patient outcome. The progression
to metastatic disease requires changes in the tumor microenvironment. Within
the microenvironment, infiltrating immune cells facilitate the spread of tumor
cells. Tumor-infiltrating lymphocytes play an important role in the response
of tumors to therapy. Tumor-associated macrophages are the main cellular
component in stroma of many tumors. The goal of cancer treatment is to abolish
cell proliferation and to induce aptoptosis. Apoptosis is a key mechanism of tumor
cell elimination. The Bcl2 protein itself is a product of a proto-oncogene and has an
antiapoptotic action. The study used immunohistochemical staining of CD68, CD3,
Bcl2 to measure macrophages, lymphocytes and evaluate apoptosis in 25 included
cases; 5 cases of non specific dermatitis, 5 normal skin and 15 head and neck
squamous cell carcinoma (HNSCC) graded into 5 well, 5 moderately and 5 poorly
differentiated. CD68+ve macrophages were significantly higher in moderately
differentiated HNSCC than well differentiated tumors. Poorly differentiated
showed significantly lower CD68+ve macrophages than moderately differentiated
tumors. CD3 +ve lymphocytes were significantly higher in well differentiated
followed by moderate and poorly differentiated. CD3+ve lymphocytes were
significantly higher in cases of dermatitis than HNSCC cases. Poorly differentiated
SCC showed higher Bcl2 positivity followed by moderately differentiated. Well
differentiated SCC showed the least Bcl2 positivity. This difference was significant.
Our results showed tumor infiltrating macrophage and lymphocyte can predict
the progression and prognosis of HNSCCs and the involvement of Bcl2 in HNSCC
tumorigenesis.
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that involves complex multicellular interactions within the
newly formed tissue and the tumor cells. The disease must be
considered to be a systemic, complex, solid-tumor disease rather

Introduction

Cancer has been considered a process in which some mutations in

the oncogenes and tumor suppressor genes lead to the unlimited
proliferation of neoplastic cells [1]. So, therapeutic strategies
have been directed to target the process that occurs within the
tumor cells [2].

Recent studies have concluded that for the effective treatment
of cancer, its aggressiveness and progression must not only
be considered to be cell autonomous, but also as a disease
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than a single disease. Therefore, the tumor microenvironment
(TME) has been proposed as an important area of cancerous
tissues within the tumor [3].

The TME include different cell types that affect the fate of
cancer cells, the aggressiveness of the tumor and also the
clinical outcome. TME cell population includes fibroblasts,
myofibroblasts, smooth muscle cells, endothelial cells, leukocytes
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as neutrophils, basophils, mast cells, T and B cells and antigen
presenting cells as macrophages and dendritic cells [4,5]. As
the cancer cells proliferate, the surrounding TME is activated to
produce continuous tumor-stromal interactions [6].

One of the main cellular componentsin the stroma of many cancers
are tumor-associated macrophages (TAM) [7]. Macrophages have
an important role in tumor progression due to their variable roles
in promoting angiogenesis, expression of metalloproteinases and
suppression of adaptive immunity [7-9].

TAMs have a pivotal role in tumor progression. They can perform
cancer progression via controlling tumor angiogenesis, cancer
invasion and migration. TAMs, which are often present in cancer,
share many common criteria with the activated anti-inflammatory
macrophages (M2) [10].

Macrophages can be classified into M1 macrophages (pro-
inflammatory) and M2 macrophages (anti-inflammatory). M1
macrophages activate T helper cells; have an important role for
eliminating pathogens and killing tumor cells. M2 macrophages
play a role in tissue repair as they decrease the inflammatory
reactions, promote angiogenesis and attract fibroblasts. M2
macrophages also have a weak tumoricidal action [11].

Tumor infiltrating lymphocytes (TILs) are important component
in TME with an important role in inhibiting tumor proliferation,
metastasis and may be used as an independent prognostic marker
[12,13]. The percentages of infiltrating lymphocytes within the
tumor cell have been reported to associate with good prognosis
in different kind of tumors. CD3 antigen is a receptor glycoprotein
present on all T lymphocytes [14,15].

The prognostic value of TILs in a tumor microenvironment is still
unclear. In some researches, higher levels of CD3 TIL within the
TME were associated with good prognosis as in oropharyngeal
cancer [16]. But others showed low CD3 count had more better
prognostic score in colon and cervical cancer [17,18].

Transformation of cells from normal to cancer is a result of
mechanisms that control cell mitosis and growth. Malignant
cells escape away from the control of mitotic process. As mitotic
process, death of cell (apoptosis), may be an active process which
is also controlled via genetic mutations [12].

B-cell Ilymphoma/leukemia-2 (Bcl-2) oncogene was first
discovered as the site of reciprocal translocation of chromosome
18 in lymphoma and located in a membrane associated protein.
Over expression of Bcl-2 in lymphoma, prostatic, lung and
breast carcinoma concluded an important role for Bcl-2 in the
tumorgenesis [13,14]. The biological value of Bcl-2 expression for
the proliferation, progression and invasion of oral cancer is still
unclear.

The current concept of malignant transformation of tissue is,
downregulation of tumor suppressor genes, upregulation of
oncogenes and changes in specific genes that regulate apoptosis,
resulting in unregulated and uncontrolled proliferation of cells
[15]. Increased the immunoexpression of Bcl-2 leads to changes
in apoptosis with failure of cell death. In proliferation of normal
epithelial tissue, Bcl-2 is expressed in basal cell layers, stem
cell zones. Also, Bcl-2 overexpression has been found in initial
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stage of malignant transformation of cells [16]. So, TME plays an
important role in tumor progression.

The aim of the present study was to evaluate correlations between
the Bcl-2 expression, infiltrating macrophages (CD68) and CD3
tumour infiltrating lymphocytes TIL in non-specific dermatitis and
different grades of squamous cell carcinoma [19-23].

Materials and Methods

Squamous cell carcinoma biopsies from 25 patients were
selected. 5 cases of non-specific chronic dermatitis and 5 cases
of normal tissue. The clinical data and the anatomical description
were collected from the archives of the Pathology department,
Faculty of Medicine and Oral Pathology department, Faculty of
Dentistry, Tanta University.

All included cases were stained with hematoxylin-eosin and
reviewed in order to classify the cases according to the World
Health Organization International Histological Classification of
skin Tumours [24].

Formalin-fixed and paraffin-embedded material was cut into
3-um thick sections, deparaffinized in xylene and rehydrated in
ethanol and water. For antigen retrieval, tissue sections were
boiled in citrate buffer, pH 6.0, for 40 min in a water bath at 95-
97°C.

For immunohistochemical detection, antibodies to CD68
(monoclonal antibodies clone EBM11; Dako A/S; dilution 1:50-
1:100; Code M0718), antibodies to Bcl-2 (monoclonal antibodies
clone 124; Dako/Bcl-2; dilution 1:50-1:100; Code M0887) and
antibodies to CD3 (monoclonal antibodies clone F7.2-38; Dako;
dilution 1:25-1:50; Code M7254) were applied overnight using
the EnVision TM System (Dako Corporation, Carpinteria, CA,
USA). were used as the primary antibody for 30 minutes and
was incubated in a moist chamber at room temperature (24h)
with a working dilution 1:50 , followed by the application of
secondary antibody (for 15 minutes), DAB (to produce brown
staining), and Meyer’s hematoxylin (for background staining). The
samples were placed in phosphate buffer saline (PBS) after each
mentioned step. Prostate gland and placenta was the positive
control for maspin and CD34 respectively according to the
manufacturer's instructions. The negative control was obtained
by the replacement of primary antibody with PBS

Assessment of immunohistochemistry stained sections:
Presence of brown colored reaction in the nucleus or cytoplasm
was considered a positive reaction. The intensity of the
immunostaining was classified as negative, weak or strong from
three fields in a blinded analysis using a conventional diagnostic
microscope and further image analysis was done with the Image
J software (version 4.10.03, Nikon, Tokyo, Japan).

The assessment of the intensity of staining and its location was
done.. A scale of 0 to + + was used. The location of staining was
assessed at both tissue and cellular level. Concerning the tissue
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level location, staining of lining cells, stellate reticulum and
connective tissue were assessed. Further the areas were graded
based on the staining intensity as, 0 - absence of staining, + -
weak positive staining, + + - strong positive staining. At cellular
level, staining of cell membrane, cytoplasm and nucleus were
assessed and graded as follows, M - membranous positivity, C -
cytoplasmic positivity, N - nuclear positivity and B - both.

Statistical analysis

The data were analyzed using version 20 of the SPSS. Qualitative
data were compared using chi-squared statistics. Quantitative
data were summarized using mean, standard deviation, and
confidence interval and compared using Student’s test and/or
one way analysis of variance test. All P values were determined,
and statistical significance was based on a P value of 0.05.

Results

The study included 25 cases received as paraffin blocks. Serial
sections were stained with H & E and the cases were histologically
classified into 5 cases of non specific dermatitis, 5 cases of well
differentiated SCC, 5 cases of moderately differentiated SCC and
5 poorly differentiated SCC. Five cases from normal skin were
included as control group.

Histopathological results

Normal skin sections were included as control for the study
Figure 1. Cases diagnosed as non specific dermatitis showed
dense infiltration with chronicinflammatory cells in upper dermis
and subcutis mainly perivascular. The overlying epidermis showed
hyperkeratosis and acanthosis; 2 cases showed ulceration
Figure 2. The infiltrate was composed mainly of lymphocytes
admixed with plasma cells and macrophages. Squamous cell
carcinoma showed nests of malignant epithelial cells arising
from the epidermis and infiltrating the dermis Figures 3, 4 and 5.
Malignant cells are large with pleomorphic nuclei. Intercellular
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Figure 1 Section representive of normal skin (H&E x 100).

J

© Under License of Creative Commons Attribution 3.0 License

2016

Vol.4 No. 2:63

Archives in Cancer Research

ISSN 2254-6081

Figure 2 Case of chronic non specific dermatitis showing
dense inflammatory infiltrate and proliferated blood
\_ vessels (H&E x 400). Y,

~

Figure 3 Well differentiated SCC showing infiltrating cell nests
some of which showing keratin pearls. (H&E x 200). )

-~

~

Figure 4 Moderately differentiated SCC with malignant
squamous cells showing pleomorphism and
\_ moderate atypia (H&E x 400). Y,

bridges are present. Numerous atypical mitotic figures are noted.
There are large amounts of keratin with keratin pearl formation
depending on the differentiation of the tumour.

Immunohistochemistry

To examine the changes in cellular population (CD68 macrophages
and CD3 lymphocytes) in tumor stroma, immunohistochemistry
(IHC) was done in 4-um paraffin-embedded sections. Bcl2
immunostain was used to evaluate apoptosis.

Macrophages

CD68-positive IMs were predominantly found in the subepithelial

3



! lﬂx VIR 'ﬁ@f‘:”\ o : LA N
Figure5 Poorly differentiated SCC with diffuse infiltration of
\_ dermis with malignant cells. (H&E x 200). Y,

connective tissue of normal and dermatitis samples and in the
stromal connective tissue of SCC samples (Figure 6). The mean
IMCs (macrophages/HPF) increased significantly from normal
(80.34 + 2.70) through dermatitis (108.12 + 1.83), to SCC samples.
The SCC samples were divided into three grades; well, moderate
and poorly differentiated. CD 68 macrophages were significantly
higher in cases of dermatitis than control sections of normal skin.
In studied cases of SCC, the mean number of CD68 macrophages
was higher in stroma of moderate (102.05 + 1.82) and poorly
(101.50 + 2.09) differentiated cases than well (112.44 + 2.49)
differentiated SCC. The significant p value is between each 2
groups Figures 7, 8 and 9. Correlation between the mean number
of CD68 positive macrophages and the histological diagnosis is
listed in Table 1 and illustrated in Graph 1.

T Lymphocytes

In this study, CD3-positive lymphocytes were observed in tumor
stroma showing brown stained nuclei. CD3+ve lymphocytes were
significantly denser in cases of non specific dermatitis (mean
108.12 + 1.83). Sections from normal skin showed the lowest
CD3 positive lymphocytes density (mean 80.34 + 2.70). In studied
cases of SCC; CD3 was significantly higher in well differentiated
(mean 112.44 + 2.49) tumors followed by moderate (102.05 +
1.82) and poorly (101.50 + 2.09) differentiated cases. CD3 positive
lymphocyte density was significantly higher in cases of dermatitis
than SCC cases. The significant p value is between each 2 groups
Figures 10, 11 and 12. Correlation between the mean number of
CD3 positive lymphocytes and the histological diagnosis is listed
in Table 2 and illustrated in Graph 2.

Bcl 2 immunostaining

The mean number of Bcl2+ve cells was significantly higher in
control sections of normal skin (89.35 + 2.55) than studied cases
of non specific dermatitis (37.45 + 34.21). Within the SCC cases;
poorly differentiated cases of SCC showed higher Bcl2 positivity
(113.27 + 4.26) followed by moderately differentiated tumors
(93.08 + 2.71). Well differentiated SCC (34.14 + 44.10) showed
the least Bcl2 positivity. This difference was found statistically
significant. The significant p value is between each 2 groups
(Figures 13 - 17). Correlation between the mean number of Bcl-2
positive cells and the histological diagnosis is listed in Table 3 and
illustrated in Graph 3.
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Figure 7 Well differentiated SCC with CD68 positive cells
within the stromal infiltrate adjacent to the tumor

\_ masses. (magnification x 400). )
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Figure8 Representive case of moderately differentiated
SCCwith CD68 positive stromal cells (magnification

Discussion

About half of individuals diagnosed with head and neck
squamous cell carcinoma (HNSCC) will survive for 5 years
despite the significant advancements in surgery, radiation and
chemotherapy only. Developing successful clinical approaches to
therapy is difficult because HNSCC spreads by local and distant
metastasis. The rich lymphatic drainage from the oral cavity and
the highly invasive behaviour of HNSCC facilitate the early spread
to regional lymph nodes. Better understanding of the underlying
mechanisms regulating the invasive and metastatic behaviour of
this malignancy is crucial [25].

This Article is Available in: www.acancerresearch.com



Figure9 Poorly differentiated SCC with CD68 positive cells

in perivascular stromal inflammatory infiltrate.
(magnification x 400).
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Figure 10 Representive case of non specific dermatitis with CD3

positive lymphocytes (magnification x 400).
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Figure 11 Dense CD3 lymphocytic infiltrate in stroma of well
differentiated SCC (magnification x 400).
- J

Head and neck squamous cell carcinoma is a complex tissue that
contains tumor cells and the surrounding stroma, consisting of
different types of mesenchymal cells and the extracellular matrix.
Collectively they are called the tumor microenvironoment (TME).
Recent studies have shown that TME has a more important effect
on the growth and metastasis of HNSCC than was previously thought
[2]. TME contains many cell types including fibroblasts, carcinoma
associated fibroblasts, endothelial cells, pericytes, eosinophils,
basophils and antigen presenting cells such as marcrophages and
dendritic cells. CAFs, macrophages and dendritic cells in particular
had shown an important role in previous studies [26].

Tumors are mixtures of both neoplastic and stromal cells. The
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Figure 12 Poorly differentiated SCC with CD3 positive
lymphocytes  within  the tumor stroma
\_ (magnification x 400). )

~

Figure 13 Representive case of normal skin section with minimal
Bcl-2 positive cells scattered within the dermis
\_ (magnification x 400).

J
~

Figure 14 A case of non specific dermatitis showing complete
negativity for Bcl-2 immunostain. (magnification x

L 400). )

occurrence and the growth of tumors require support from the
stromal microenvironment surrounding the tumor and does not
only depend on the factors intrinsic to the tumor. The complex
interactions between tumor cells and the elements within
the microenvironment play a pivotal role in cancer initiation,
progression and invasion [27,28].

The interaction between the host immune system and the
neoplastic growth is acknowledged by the research that
correlates tumor infiltrating lymphocytes (TILs) with outcomes
of patients with solid tumors [29]. T cell function is important
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Table 1 Showing the mean values of CD68 in studied cases of normal, dermatitis and SCC cases.

Mean Normal skin Dermatitis

Well differentiated SCC Moderately differentiated SCC

Poorly differentiated
sccC

75.45 £ 2.15 107.42+2.3 69.29 + 2.58 119,65 + 6.04

P value

0.001*

Table 2 Showing the mean values of CD3 lymphocytes in studied cases of normal, dermatitis and SCC cases.

Mean Normal skin Dermatitis

Well differentiated SCC

Moderately differentiated Poorly differentiated
scc sccC

80.34 +2.70 108.12  1.83 112.44 +2.49 102.05 + 1.82 101.50 * 2.09

P value

0.001*

Table 3 Showing the mean values of Bcl2 in studied cases of normal, dermatitis and SCC cases.

Mean Normal skin Dermatitis

Well differentiated SCC Moderately differentiated SCC

Poorly differentiated SCC

89.35+255 37.45+34.21 34.14 + 44.10 93.08+2.71 113.27 +4.26

P value 0.001*
(i N (& ™

e 7"} % o oA < :‘ ..u_‘ & I ““.) ok ¢

Figure 15 A case of well differentiated SCC showing complete Figure 17 Poorly differentiated SCC with dense Bcl-2 positive
\ negativity for Bcl-2 immunostain. (magnification x 100). ) \_ cells within the stromal perivascular infiltrate. )
/"' \ ( Mean \

o AR ARG ! |
Figure16 A case of moderately differentiated SCC showing
positive  Bcl-2 immunostain within the stromal

infiltrate (magnification x 400).
\_ J

to the immunological control of SCCs. Patients on T cell-
immunosuppressant medications were found more susceptible
to SCCs; this finding suggests that T lymphocytes has a role in
controlling these tumours. Organ transplant recipients receiving

6
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Graph 1 Showing the mean values of CD68 in studied cases of
K normal, dermatitis and SCC cases. )

of medications that suppress T cell activity develop multiple
high grade SCCs with poor prognosis and high recurrence [30].
Dysfunctional circulating and tumor-infiltrating T cells were found

This Article is Available in: www.acancerresearch.com
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Graph 2 Showing the mean values of CD3 lymphocytes in
studied cases of normal, dermatitis and SCC cases.

Mean

MNermal

Derma Well Mad Poor

o Normal ODerma aWell B Mod SPoor

Graph 3 Showing the mean values of Bcl2 in studied cases of
normal, dermatitis and SCC cases.

in HNSCC patients showing multiple defects in T-cell activation
and function. CD3 is a pan-T cell marker and constitutes a protein
complex involving four distinct chains that is integral part the
T-cell receptor (TCR).

This study found a significant increase in the mean CD3+ve
lymphocytes from normal (mean 76.72 — 83.46) through
inflammatory lesions (mean 105.78 — 110.31) to SCC samples.
A significantly increased CD3+ve lymphocytes was found in
well differentiated SCC (mean 109.78 — 116.41) followed by
moderately differentiated tumors (mean 99.44 — 104.16) and
poorly differentiated tumors (mean 98.68 — 104.32). This
finding is consistent with the concept that enhanced immunity
have protective effect for cancer patients . This result was in
agreement with Brandwein-Gensler et al., who demonstrated
that strong lymphocytic response at stromal-tumoral interface in
SCC is associated with improved outcome [31]. Balermpas et al.,
demonstrated that the high levels of CD3+ and CD8+ T cells is
a good prognostic factor in SCC patients. Patients showed good
prognosis and less metastatic tumors as compared with cases
with low CD3+ and CD8+ T cells [32]. These results are in line
with previous studies of Gooden et al., whom concluded that
heavy infiltration of HNSCC by CD3+ and CD8+ T lymphocytes is
associated with good prognosis in patients affected by HNSCC as
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well as colorectal, lung, breast, ovarian, esophageal, renal and
anal carcinomas [33] . In contrary, Denkert et al., studied the
compartmental abundance of Tlymphocytesin SCCand concluded
that the prognostic value of tumor infiltrating lymphocytes differs
according to their location within the tumor. High levels of CD3+
T lymphocytes in the area near malignant cells had an improved
disease outcome whereas CD3+ T-cell infiltration of the tumor
stroma or periphery had no effect on prognosis [34].

Brandwein et al., examined lymphocyte infiltration into over
200 cases of oral SCCs. They concluded that a weak lymphocytic
reaction at the tumor-stromal interface was associated with
increased recurrence and decreased survival [31].

Sewell and colleagues analyzed CD3+ T lymphocytes in 48
different oropharyngeal squamous cell cancers cells by
immunohistochemistry and concluded that tumors that were
high in CD3 lymphocyte density showed decreased metastasis
compared to those that were CD3 low. Interestingly, the largest
tumors had the lowest CD3 levels [35].

On the contrary to the previous studies Uppaluri et al., studied
over 35 squamous cell carcinomas and found no relation between
CD3+, CD4+ or CD8+ T cell infiltration and survival [29].

Macrophages are important cells for the innate immunity.
M1 macrophages are activated by bacterial products or
lipopolysaccharides; they kill microorganisms and cancer cells.
M2 macrophages are activated by cytokines and have tumor-
promoting activities. The tumoral infiltrating macrophages IM are
considered to be a kind of M2 macrophage [36].

Tumour associated macrophages (TAMs) represent a main
component of the infiltrating leukocytes in tumours. TAMs are
present at higher levels in SCC and control angiogenesis during
progression of the tumour [37]. High TAM infiltration in cases
of primary HNSCC is highly related to lymph node metastasis,
extracapsular spread and advanced stages [38].

Infiltrating macrophage count (IMC) has a critical role in the
prognosis of many human cancers. Increased IMC in cancer
stromal tissues is associated with tumor progression, metastasis,
and recurrence as well as a decreased survival in patients with a
variety of cancers. Elevated IMC is also associated with increased
microvessel density, lymph node involvement,tumor size, and
extracapsular lymph node spread, advanced clinical stage, and
poor survivalin patients with oral and/or oropharyngeal SCCs. The
influence of IMC on the transformation from normal epithelium
into precancer and further into an SCC was unclear [39].

In this study, we used immunohistochemistry to measure the
IMC in tissue sections of normal skin, dermatitis, and SCC.
We tried to find whether the IMC had a significant influence
on the transformation of normal squamous epithelium and
inflammatory skin lesions into SCC and on the progression and
prognosis of SCCs.

In the present study CD68 macrophages were found significantly
increasing in number from normal to dermatitis to SCC cases.
This increase in macrophage density may be due to the increase
of CCL2 (monocyte chemoattractant protein-1) and IL-6 which
induce M2-macrophage differentiation; they increase in many
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cancer types, including oral squamous cell carcinoma whereas
normal epithelial cells has lower levels of these cytokines [40].
These results coincided with Lu et al., who found a significant
and gradual increase in the mean infiltrating macrophages from
normal through mild, moderate, and severe dermatitis to SCC
samples. These findings suggest that the increased infiltrating
macrophages may correlate with the transformation of normal
squamous epithelium into a precancer and further into an SCC [41].

Within the malignant cases, CD68 macrophages were significantly
higherin moderately differentiated tumorsthanwell differentiated
tumors, this increase in CD68 macrophages with increased tumor
dediffrentiation could be explained by increased levels of various
cytokines and chemokines that support macrophage survival
and differentiation into the M2 phenotype in higher SCC grades
and the tumor microenvironment [42]. These results were in
agreement with Liu et al., who showed a significant correlation
between the higher IMC and larger tumor size, lymph node
metastasis, and poor survival [43]. Also Marcus et al., showed a
significant association of higher IMC with lymph node metastasis,
local spread and advanced clinical stage in a series of SCCs [38].

The present study found a significantly lower CD68 macrophage
density in poorly differentiated tumors than moderately
differentiated SCC. This decrease could be due to dedifferentiating
M1 macrophages during the progression of the high-grade
tumors [44].

On the contrary to the previous results Mori et al., found no
correlation between the number of CD68+ cells and the tumor
grade but reported that CD163 + M2 macrophages, in OSCC
specimens, were significantly increased based on the pathological
grade. Also a study by Boas et al., and EIRouby, found TAM largely
present in all studied SCC tumors and concluded that IMD was not
different among HNSCCs with different histological grades [29,45].
This difference was explained by the mixed cell populations of
macrophages including M1, M2 and undifferentiated monocytes/
macrophages which are all positive for CD68 (pan macrophage
marker), these types of macrophages play different roles in the
development and progression of HNSCC [46].

Because IMs may play a pivotal role in the progression of human
cancers, targeting IMs may be another therapeutic strategy
for human cancers. Therapies to target IMs and decrease their
density or IM-associated angiogenesis in tumor tissues found to
impair cervical carcinogenesis, decrease melanoma growth, and
inhibit breast cancer progression [47]

Chronic inflammation increases the risk of cancer, and many
cancers arise from sites of chronicinflammation [48]. For example,
Helicobacter pylori infection is associated with formation of
gastric cancer; hepatocellular carcinomas arise from livers with
chronic hepatitis B or C; and colon cancers derive from colons
with chronic colitis. HNSCCs often derive from OED lesions [49].
This study found a significant and gradual increase in the mean
IMCs from normal epithelium into precancer and further into
SCC. These findings suggest that the increased IMC may correlate
with the transformation of normal epithelium with chronic
inflammation into SCC.

Apoptosis (programmed cell death) is essential during
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development and in the maintenance of tissue homeostasis,
and serves to delete damaged or redundant cells . Disruption
of the normal mechanisms for apoptosis can result in a number
of pathological conditions. Apoptosis is also of important
significance in the pathogenesis of cancer. The survival and
propagation of cells with damaged DNA may contribute to the
development of neoplasia and metastasis [50]. Several studies
have indicated that the capacity of a tumour to undergo apoptosis
may influence its behaviour and response to therapy. Apoptosis
is possibly the principal mechanism by which irradiation and
chemotherapy kill cancer cells. Evidence suggests the role of Bcl-
2 in chemoresistance [51].

Dysregulation of Bcl-2 expression, which results in abnormal
cell growth, certainly contributes to the development of some
tumors. Abnormally high levels of Bcl-2 are predicted to occur
in more than half of all human cancers [52]. Elevated expression
of Bcl-2 in some tumors is often associated with shorter survival
time and generally poorer clinical outcomes. Furthermore,
overexpression of Bcl-2 is associated with enhanced invasion and
metastasis [53].

The importance of Bcl-2 overexpression in cancer biology is
revealed by it high frequency of occurrence in many human
malignancies. The biological significance of Bcl-2 over-expression
in tumours has varied widely in different reports. It appears
that the significance of Bcl-2 over-expression may depend on
the biology of the individual tumour [54]. Alterations in the
expression level of apoptosis-associated proteins have been
reported in several cancers, including oral cancer [55].

In the present work BCL2expression was detected in all studied
cases of normal skin, dermatitis and SCC. The BCL2 expression
was significantly correlated with histologic tumor grades. It was
higher in poorly differentiated tumors followed by moderately
differentiated tumors while well differentiated tumors showed
the least BCL2 expression. These results were in agreement
with Zuo et al., who showed ectopic overexpression of Bcl-2
in the human squamous carcinoma cell line HSC-3 enhanced
tumorigenicity and experimental pulmonary metastasis [56].
Also, Cor et al., who reported that Bcl-2 was undetectable in well
differentiated tumours but it appeared to be up-regulated in one
moderately and two poorly differentiated tumours [57]. On the
contrary to previous reports Coutinho-Camillo et al., found that
expression of Bcl-2 in HNSCC was not significantly associated
with any of the clinicopathological parameters. This difference
in results could be explained by the large number of cases (229)
included in their study [58].

Conclusion

The present study revealed a cellular response in the HNSCC
tumor microenvironment including CD3 T lymphocyte and CD68
macrophages infiltration. Those cellular responses are required
to continue supporting SCC cell growth and progression through
forming a supportive microenvironoment. CD3 T lymphocytes
were significantly correlated with the tumor grades which may
point to the importance of the combination of CRT with targeted
immunotherapies that activate T cells in HNSCC patients with
low levels of CD3+ tumor infiltrating lymphocytes to enhance
treatment outcomes.
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CD68 macrophages were significantly associated with the
transformation from normal epithelium through inflammation
and further SCC. IMC can be used as a predictor for the
progression and prognosis of SCC. Apoptotic marker Bcl2 was
significantly correlated with worse tumor grades. These results
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show the possible role of Bcl2 in progression and treatment of
HNSCC. Further studies are required to determine the exact role
of these cells in influencing the growth, invasion, and metastasis
of SCC. To seek novel therapeutic interventions that targets the
tumor stromal components.
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