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Abstract:

Background: Ample research is being conducted at present to tackle the global malice of oral squamous cell
carcinoma. There is a need to understand the carcinogenetic process by exploring various biological markers
and cells involved. Langerhans cells are antigen-presenting cells that are known to have an anti-tumorigenic
role while mast cells are an inherent part of inflammatory cascade that lead to microenvironmental conditions
favorable for invasion. The present study aims at analyzing the correlation between the two and understanding
their role in development of carcinoma.

Materials and Methods: Tissue blocks were obtained from the archives of the department consisting of
histopathologically confirmed cases of oral squamous cell carcinoma. Two sections were obtained from each
specimen, one of which was observed immunohistochemically for CD-1a positive Langerhans cells while the
other was observed for mast cells by means of Toluidine blue staining. The number of cells in question were
counted for all the samples and compared to those in normal tissues of the control group.

Results: Langerhans cells were observed to decline in oral squamous cell carcinoma as compared to normal
tissues with lower number of cells found as the differentiation of the lesion became poorer. While, the number of
mast cells increased up to three-fold the times of that in  normal  tissues.
Conclusion: The decline in number of Langerhans cells could indicate the loss of ability of the body tissues to
contain the carcinogenetic process. The concomitant increase in number of mast cells possible indicates their
role in creating conditions favorable for microinvasion.
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I.  Introduction

Oral squamous cell carcinoma (OSCC) is one of the penultimate causes of morbidity and mortality in
developing countries comprising of more than 30 percent of reported cancer cases in our country®. Despite
extensive research conducted to tackle this global health priority, there has been only a modest improvement in
patient survival rate?. Thus, there is a need for continuum of research to be conducted regarding various aspects
of this global malice to better understand its pathogenesis and immunological basis.

An intact immune system is required for all higher organisms to detect and destroy invading
microorganisms and to eliminate cells that undergo malignant transformation®. The dendritic cells (DCs)
represent a large family of antigen-presenting cells that circulates through the bloodstream and are distributed in
nearly all tissues of the body. DCs occupy a unique role in the innate immune system by serving as a bridge to
the adaptive immune response, and have a powerful capacity to activate immunologically immature T-cells in
an antigen specific way*.The epithelial residents of dendritic cells are Langerhans cells, which guard the
mucosa, altering the immune system not only to pathogen entry but also of tolerance to self-antigen and
commensal microbes”.

Mast cells, on the other hand, are long-lived tissue-resident cells with an important role in many
inflammatory settings including host defense to parasitic infection and in allergic reactions. They have been
found to be significantly associated with increased mitotic activity, extracellular matrix degradation,
angiogenesis, intensification of microvascular, increased permeability, and recruitment of inflammatory cells
including macrophages®. Studies have shown that mast cells accumulate around the margin of these cutaneous
malignancies’™. There is compelling evidence that mast cell accumulation among the peri-tumoral
inflammatory infiltrates contributes to a permissive microenvironment for carcinogenesis and metastasis **°.

In this context, the following pilot study was carried out to assess the relative change in the
quantification of these immunomodulatory cells i.e. Langerhans cells and mast cells occurring within OSCC as
compared to the tissues in a normal state.

I1. Material and Methods
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Formalin fixed paraffin embedded tissue (FFPE) specimens of histopathologically diagnosed cases of
oral squamous cell carcinoma and normal tissues as controls were obtained from the archives of department of
Oral Pathology. Sample size of 5 tissue specimens per group was selected for this demonstration. The archival
blocks of normal tissues consisted of specimen obtained from patients that had voluntarily undergone crown

lengthening procedure.
Two sections of 4um each were obtained from each FFPE specimen. One section of each specimen was

immunohistochemically stained with mouse anti-human CD-1a (Clone 010, DAKO; Agilent Technologies, Inc.,
Santa Clara, CA, USA) monoclonal antibody and super sensitive polymer-HRP IHC detection system for the
immunohistochemical detection of CD-1a positive Langerhans cells (Figure 1). Each batch was stained with
phosphate buffered saline (PBS) instead of primary antibody as the negative control.
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Figure 1: CD-1A positive Langerhans cells as observed by immunohistochemistry

Whereas, the other section of the same specimen was stained with Toluidine blue O (C. I. 52040, Merck) to
observe mast cells™. (Figure 2)
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Under 10x maginification of light microscope, three fields having reasonably adequate number of cells
in question were selected'’. Motic v2.0 software was used to obtaine the microscopic picture and for analytical
grids to aid in counting of the cells (Figure 3).
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Figure 3: Example of one field under 10x magnification using grids to facilitate counting of cells in
guestion (depicted by arrows)

The cell qualified to be counted as a Langerhans cell if it satisfied the following criteria®:

(a) Brownish localization of CD1a staining within a completely visible cell body

(b) Cell surface showed presence of at least one dendritic process.

The number of cells in question were counted in each field and their mean was obtained for each section of
tissue specimen.

111. Results

The cases in both groups comprised of 3 specimens of female patients and 2 specimens of male
patients. Amongst the OSCC specimens, 4 were histopathologically confirmed as well differentiated OSCC
whereas only one specimen was that of moderately differentiated OSCC. The intraoral site of occurrence of all
the cases of well differentiated OSCC was in the buccal vestibule except 1 which involved the alveolus and that
of the case with moderately differentiated OSCC was the tongue.

There was an observed decline in the number of Langerhans cells in tissues of OSCC as compared to
that in normal tissues which is summarized in Table 1. The number of mast cells was found to increase in
OSCC generally as much as three times the number of mast cells in normal tissues as depicted in Table 2.
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COMPARISON OF NUMBER OF LANGERHANS CELLS
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Table 1: Bar diagrammatic representation of observed number of Langerhans cells in OSCC as
compared to normal tissues.

COMPARISON OF NUMBER OF MAST CELLS
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Table 2: Bar diagrammatic representation of observed number of mast cells in OSCC as compared to
normal tissues.

The mean number of Langerhans cells in normal tissues was 2.13 while that observed in OSCC was 3.
Whereas, the mean number of mast cells in normal tissues was 2.07 while that observed in OSCC was 6. The
number of both, Langerhans cells as well as mast cells, were lesser in the case of moderately differentiated
OSCC specimen as compared to the well differentiated OSCC specimens. This could possibly point towards
decline in number of both the cell populations as the differentiation of epithelial cells decreases, however, the
observation cannot be justified by this pilot study and needs to be confirmed in subsequent studies using a
greater sample size consisting of varying differentiations of OSCC.

Another observation indicates that most of the mast cells found within the stroma of OSCC tissues
were degranulated suggestive of the role of their released products in facilitating the carcinogenetic process.
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IV. Discussion

Langerhans cells (LCs) are dendritic antigen presenting cells'® which originate from the bone marrow.
The function of LCs is to recognize antigen, process it and present it to T cells. They intercept and bind new
antigens detected in the squamous epithelium. They are responsible for initial stimulation of naive T
lymphocytes and secondary immune response by stimulating memory T cells **%.

Albert et al** demonstrated that dendritic cells, which phagocytosed apoptotic cells, are able to initiate
an anti-tumor immune response?’. The dendritic cells found within the tumor microenvironment have a
relatively immature and inactive phenotype, characterized by low levels of proinflammatory cytokine
production and decreased or low levels of co-stimulatory molecules like CD80 and CD86, and MHC class Il
expression”®. Many tumor derived cytokines that possess immunosuppressive activity, can impede the
development of fully mature DCs, such as VEGF, M-CSF, IL-6, GM-CSF, IL-10, gangliosides and TGF-$2*%*
Several researchers have investigated the distribution of LC’s in squamous cell carcinoma, however, none have
yielded consistent results. Earlier reports were highly variable with some reporting a decrease®®?’ whereas some
observed an increase”®? and few reported no change™.

However, all the studies consistently observed a predominant site of enhanced LC at the infiltrating
margin of the lesion. Also, LCs play a role in priming of lymphocytes in response to various antigens (Figure
4). A significant observation has been that LC’s were more abundant in well/moderately differentiated than in
poorly differentiated OSCC*"%. Also, fewer LCs were observed in metastatic lesions than in primary lesions™.
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Figure 4: Langerhans cells present acquired antigen to mucosa-draining lymph nodes which induces
proliferation in antigen specific T-cells

Mast cells possess many properties that enable them to participate in a diverse range of biological
activities. They phagocytoze, process antigens, produce cytokines and release a variety of preformed (eg,
histamine, proteoglycans and proteases) and newly formed (eg, leukotrienes and prostaglandins) physiological
mediators®. Mast cells carry on selection of adhesion molecules, immune response receptors and other surface
molecules which permit them to react to multiple specific and nonspecific stimuli. These widespread biological
characteristics, their universal distribution and tactical locations near blood vessels, nerves, inflamed tissues and
neoplastic foci enable them to play a central role in a variety of physiologic, immunologic and pathologic
processes.

The effects of mast cell mediators on the development and spread of malignancies are likely to be
mediated through multiple pathways (Figure 5), including immunosuppression, enhancement of angiogenesis,
disruption of the extracellular matrix and promotion of tumor cell mitosis®. Based on the condition of the micro
environment, there can be stimulation, mitogenesis and chemotaxis of mast cells®®. They can lead to the
production of heparin which modulates haemostasis and blood perfusion in tumor microenvironment®’.
Cytokine (IL 8) modulates matrix mellanoproteinase 2 (MMP 2) facilitating endothelial cell migration assisting
angiogenesis®®. Proteases help in extracellular matrix degradation. They provoke fibroblasts to yield excess
amounts of collagenases. TNF a influences MMP2, MMP 9 and degrades type IV collagen helping in invasion.
FGF 2 assists in deletion of tumor suppressor genes, increase mitotic activity of oncogenes via the c-kit locus™®.
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Figure 5: Various mechanisms involving the mast cells in the carcinogenetic process

These mechanisms provide an insight about the possible role of the antigen-presenting Langerhans
cells in tumor immunity, degradation of the stromal matrix and creation of an environment favorable for
microinvasion by the products released by mast cells and also an interrelation between the two cell populations
by means of ILs.

V. Conclusion

The decline in number of Langerhans cells could be responsible for the inability of the tissues to
restrict the carcinogenetic process. Whereas, the concomitant increase in mast cell population within the stroma
could be indicative of creation of conditions favourable for the process of microinvasion. The sample size of this
pilot study may be inadequate for significantly asserting the roles of cells in the carcinogenetic process.
Thus, further studies are required with a larger sample size with adequate number of samples in various
differentiated stages of OSCC and also in oral potentially malignant disorders is recommended to determine the
detailed correlation between the changes in population Langerhans cells and mast cells in OSCC.
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